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All service pipes, stormwater structures should be designed and constructed to ensure adequate capacity, strength,
and water tightness to prevent leakage into the platform through blockage, running under pressure, or structural
failure.

All service pipes installed within any fill should be flexible, or flexibly joined, so that they may deflect without breaking
if the ground settles.

A record should be kept of the position, type, and size of all subsoil drains, and in particular of their outlets.

There are trees within the vicinity scattered across the property which might potentially cause damage through
heaving as a result of root growth and/or settlement resulting from soil shrinkage from the moisture uptake of the
roots. To reduce the chance of damage to the foundations, we recommend one of the following options:

¢ Any Trees/ plants that at their mature high will not be a minimum of that height away from the foundation
should be removed including its major root structure.

s Aroot barrier should be designed and installed between the offending plant and the structure.

« Foundation should be taken to a depth no less than 1.0m where damage from the roots of a plant is
unlikely.

If new trees, shrubs, or gardens are established near the structure, care should be taken to ensure:
+ The vegetation does not interfere with any subfloor ventilation or services to the structure.
« Over-watering of the vegetation does not saturate the ground near the foundations.
+ Trees or shrubs with the potential to develop significant root systems should be planted a minimum
distance equal to the mature height of the plant away from the foundations.

Considering sustainability as early as possible in a project's development, could lead to significant project
opportunities and wider positive outcomes. Geotechnical opportunities for increased sustainability for this project
include:

« Striping and stocking topsoil for reuse (dependant on presence/ levels of contaminants).

« Designing for cut and fill balance where possible.

* Reuse of site won materials, or using materials won from other sites including use of recycled crushed
concrete aggregate for hard fill.

« Contributing site investigation data to the New Zealand Geotechnical Database (NZGD) to help reduce
the site investigations needed in the future.
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» Using local consultants and contractors to reduce transport related emissions.

Following development of the site in accordance with our recommendations, we consider that: -

a) The land in respect of which a consent is sought, or any structure on the land built in accordance with our
recommendations, is unlikely to be subject to material damage by erosion, falling debris, subsidence,
slippage, or inundation from any source; and

b) Any subsequent use that is likely to be made of the land is unlikely to accelerate, worsen, or result in
material damage to the land, other land, or structure by erosion, falling debris, subsidence, slippage, or
inundation from any source; and

¢) Sufficient provision has been made for physical access to each allotment to be created by the subdivision.

Prior to an application for Building Consent, it is important we are given the opportunity to review the final
development drawings to ensure the recommendations contained within this report have been fcllowed and
interpreted correctly. Following successful review of the development drawings, we are able to update this report to
support an application for Building Consent.

Verification requirements will be provided once the form of the foundations has been determined.

This report should be read and reproduced in its entirety including the limitations to understand the context of the
opinions and recommendations given.

This report has been prepared exclusively for NZHG Gisborne Limited in accordance with the brief given to us or
the agreed scope and they will be deemed the exclusive owner on full and final payment of the invoice. Information,
opinions, and recommendations contained within this report can only be used for the purposes with which it was
intended. LDE accepts no liability or responsibility whatsoever for any use or reliance on the report by any party
other than the owner or parties working for or on behalf of the owner, such as local authorities, and for purposes
beyond those for which it was intended.
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This report was prepared in general accordance with current standards, codes and best practice at the time of this
report. These may be subject to change.

Opinions given in this report are based on visual methods and subsurface investigations at discrete locations
designed to the constraints of the project scope to provide the best assessment of the environment. It must be
appreciated that the nature and continuity of the subsurface materials between these locations are inferred and that
actual conditions could vary from that described herein. We should be contacted immediately if the conditions are
found to differ from those described in this report.
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Compressible Compressible soils are those that will undergo a reduction in volume under an imposed load,

Soils:

Cyclic
Softening:

Expansive
Soils:

Lateral
Spread:

Lateral
Stretch:

LiDAR

such as the weight of fill or a structure. This occurs firstly as a result of the expulsion of air and
water from the soil void spaces (primary settlement) and secondly due to a restructuring of the
soil skeleton to take the load (secondary settlement).

Cyclic-softening is a related condition to liquefaction can also affect clay soils when subjected
to cyclic-loading. Clay soils may significantly soften and led to bearing capacity failure, in
addition to post-earthquake consolidation settlements may occur as a result of the earthquake
shaking.

Cohesive soils containing significant proportions of certain clay minerals can be subject to
appreciable volume change caused by variations in soil moisture content, most notably
between seasons or from the uptake of water through the root systems of trees and shrubs.
This is also often referred to as soil reactivity or shrink-swell behaviour.

Lateral spread of liquefied soils is the lateral displacement of blocks of land moving laterally
towards a free edge (for example a riverbank) or within sloping ground. More lateral movement
tends to accur closest to the edge with less movement further back. Lateral spreading may
result in large permanent ground displacements including cracks, fissures, vertical officesets
and overall settlement of the ground.

Lateral stretch is the amount of differential extension that a portion of land may experience
during an episode of lateral spreading. The lateral stretch across a foundation is a main factor
in foundation damage due to liquefaction and lateral spreading because of a large earthquake.

Light Detection and Ranging (LiDAR) is a method of remote sensing topographical survey.

Limit States:

Seismic design criteria for performance-based design. SLS, SLS2 & ULS are prescribed in
NZS1170.5 (Standards New Zealand Te Mana Tautikanga O Aotearoa, 2004)

. Serviceability Limit State (SLS): Functional requirements for the serviceability limit
state are assumed to be met if the structure or part can continue to be used as originally
intended without the need for repair (SLS1) or can remain operational or continue to be
occupied as appropriate (SLS2). SLS earthquakes are considered highly likely to occur
during the lifetime of the structure.

e  Ultimate Limit State (ULS): Functional requirements for the ultimate limit state are
assumed to be met if:

a) People within, and adjacent to the structure are not endangered by the structure
or part.
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b) Displacements of the structure are such that there is no contact between any parts
of a structure for which contact is not intended, or between separate structures on
the same site, if such contact would damage the structures or parts to the extent
that persons would be endangered, or detrimentally alter the response of the
structure(s) or parts, or reduce the strength of structural elements below the
required strength.

¢) The structure does not deflect beyond a site boundary adjacent to which other
structures can be buiilt or collision between the structure and any adjacent existing
structures cannot occur.

d) There is no loss of structural integrity in either the structure or part.

. Intermediate Limit State (ILS): ILS is an intermediate seismic event between SLS &
ULS although is not a code requirement. The behaviour of scils and geotechnical
systems under earthquake shaking may be highly non-linear and even exhibit a
pronounced ‘step change' in performance with increasing intensity of shaking. For such
cases, only considering performance at the SLS and ULS levels of shaking would fail to
identify potentially poor and unacceptable performance at intermediate return periods of
shaking.

Liquefaction:

LPI

LSN

Liquefaction is the term used to describe the temporary, but substantial, loss of strength and
stiffness which can occur in saturated, unconsolidated soils that are subjected to strong
shaking. In addition to near-total strength loss, liquefaction may also result in the expulsion of
sediment and water at the surface, ground and structure settlement, and in lateral (spreading)
displacement of the ground.

Liquefaction potential index is a liquefaction damage index. LPI ranges between 0 and 100 and
sites with an LPI of 5 indicate a high liquefaction risk and sites with LPI greater than 15 indicate
very high risk (lwasaki et al, 1982). Not to be used as a precise measure of liquefaction-induced
ground damage but as an indicator of the general level of liquefaction severity.

Liquefaction Severity Number is a liquefaction damage index. LSN varies from O (representing
no liquefaction vulnerability) to more than 100 (representing very high liquefaction vulnerability
(van Ballegooy et al, 2013). LSN places greater importance (than LPI) on the thickness of the
non-liquefied crust when the groundwater table is close to the ground surface. Not to be used
as a precise measure of liquefaction-induced ground damage but as an indicator of the general
level of liquefaction severity. LNS was developed based on the observations/ investigations
from the Canterbury earthquake sequence

PGA:

Peak Ground Acceleration (PGA) is the maximum ground acceleration during an earthquake
as a proportion of gravity.

Punch
Through
Failure:

Punch through failure occurs when a foundation punches through a crust of non-liquefiable
material due to underlying liquefaction occurring and can lead to potential damage to
foundations and/ or large settiements.
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Technical
Category:

Following the 2010 -2011 Canterbury earthquake sequence the Ministry of Business Innovation
and Employment (MBIE) assigned three technical categories (TC1, TC2, TC3) across the
residential 'green zone' for foundation investigation and design guidance focusing on one and
two storey timber-framed dwellings. These categories are broadly defined as below:

e TCA1: Liquefaction damage is unlikely in future large earthquakes. Standard residential
foundation assessment and construction is appropriate.

e TC2: Liquefaction damage is possible in future large earthquakes. Standard enhanced
foundation repair and rebuild options in accordance with MBIE guidance are suitable to
mitigate against this possibility.

e TC3: Liquefaction damage is possible in future large earthquakes. Individual engineering
assessment is required to select the appropriate foundation repair or rebuild option.

e TC2/ TC3 Hybrid: A site that straddles liquefaction settiement limits of TC2 and TC3
where the SLS settlements are assessed as being less than 50 mm but the ULS
settlements are assessed at greater than 100mm.

Whilst this guidance is intended for residential buildings in the Canterbury region, they have
been widely adopted to convey liquefaction vulnerability across New Zealand.

The Modules:

The New Zealand Geotechnical Society (NZGS) and MBIE jointly published a series of
guidelines for Earthquake Geotechnical Engineering Practice. Revision 1 of the Modules was
published in November 2021 and they provide guidance under section 175 of the Building Act
2004 to assist parties to comply with their obligations under the Building Act 2004. The following
modules currently form the collection:

e  Module 1: Overview of the guidelines

e Module 2: Geotechnical investigation for earthquake engineering

e Module 3: Identification, assessment, and mitigation of liquefaction hazards

» Module 4: Earthquake resistant foundation design

e  Module 5: Ground improvement

e Module 5A: Specification of ground improvement for residential properties in the

Canterbury region
e Module 6: Retaining walls
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APPENDIX A
SITE PLAN
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APPENDIX B
HAND AUGER TEST LOGS
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Test D: HAO01
d
@E% Hand Auger Borehole Log e
LU e EnaiNEERING Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709871mN, 2036134mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.5m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
- In-situ Testing
_E_ F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 e 9 vanelD:NA | E
Vane undrained shear strength, s, (kPa) h
K] 3 Material Description ';‘ 50 100 150 200 m'f 2
SAND, with race rootlets and silt; dark brown. Very loose; moist; !
i sand, fine to medium. R
| SAND:; brown. Loose: moist; sand, fine to medium. i
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] 2.20m: Grey with orange motties. 0
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[
7 2.40m; Wet. ) i
| 2.5 ‘ iy
Hole Depth: 2.50m |Terml nation: TARGET DEPTH @ Vane peak ¥ Standing water level
Remarks:
O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow

Benerated with CORE-GS by Geroc - HAXTP Log v8 - 6/10/2023 11:.08:16 am

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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Benerated with CORE-GS by Geroc - HAXTP Log v8 - 6/10/2023 11:.08:18 am

Vr Test ID: HAO02
[
(== Hand Auger Borehole Log Ll T
LU e EnaiNEERING Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709864mN, 2036136mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.5m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
_ g In-situ Testing
_E_ F2 T Dynamic cone penstrometer (blows / 50mm) Values
g g| 5 5 3 : s : vanelD:NA | E
Vane undrained shear strength, s, (kPa) h
K] 3 g Material Description ';‘ 50 100 150 200 m'f 2
SAND, with minor silt, with trace rootlets; dark brown. Very loose; !
i moist; sand, fine to medium. ! R
t ﬁ
&
L 0.5_] . -3
SAND; brown. Loose; moist; sand, fine to medium.
| 1.0 o
_ 8 I
:
2
1.5 © - 3
@ 1.50m: Grey with orange motties.
@
!
]l x -
1.70m: Light grey. i
! I
5"
7 2.40m; Wet. >' i
[ 255 LS
Hole Depth: 2.50m |Terml nation: TARGET DEPTH @® Vane peak ¥ Standing water level
Remarks:
O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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Vr Test ID: HAO03
(i
(== Hand Auger Borehole Log ol T
LU e EnaiNEERING Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709847mN, 2036129mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 7m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
_ g In-situ Testing
_E_ F2 T Dynamic cone penstrometer (blows / 50mm) Values
£ g| = H . % 4 i vanelD:NA | E
Vane undrained shear strength, s, (kPa) h
K] 3 g Material Description ';‘ 50 100 150 200 m'f 2
SAND, with minor silt, with trace rootlets; dark brown. Very loose;
l= moist; sand, fine to medium; trace metal fragments. R
2 ;
1= A - |
4 g , ...... =
pr
| 0.5 . L2
_ SAND; brown. Loose; moist; sand, fine to medium. ...... L
1.0 ! - @
L I -
1§ ¢ -3
-
L { B : L
g ;
1T i I i
1 1.80m; Grey with orange motties. ' """"" i
l 1.90m: Wet : i
| 20| 2
1
| '. b=
»
. » -
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. x u
2.40m: Saturated. 1
g =48~ & -2
St L
2
g g E
g Hole Depth: 2.50m |Termlnation: TARGET DEPTH @ Vane peak ¥ Standing water level
g Remarks:
% O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
E Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate

LDE LTD / AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.Ide.co.nz




V. Test ID: HAO04
d
(;C}EﬂDE Hand Auger Borehole Log i I s
\ w DEVELOPMEMNT .
. T Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709842mN, 2036126mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 7m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
- In-situ Testing
_E_ F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 e 9 vanelD:NA | E
v drained shear strength, s, (kPa) ~
K] 3 Material Description ';‘ v it . 200 m'f 2
SAND, with minor silt, with trace rootlets; dark brown. Loose;
i moist; sand, fine to medium. R
| SAND; brown. Loose; moist; sand, fine to medium. ...... i
0.5 . L2
| 1.0 - &
- . =
L ]
a L ]
. E & I
8 ' .
4 - .. ................ -
§ '
[ 15_] ® -
§ )t
1o 5
=
i 1.90m: Wet. i
| 2.0 2
] i 4 L
2.20m: Saturated |
25, ® o

Hole Depth: 2.50m

| Termination: TARGET DEPTH

Remarks:

@ Vane peak

Benerated with CORE-GS by Geroc - HAXTP Log v8 - 6/10/2023 11:08:22 am

aterials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

[N s e s mp botwsen sear vans an DCP vaios

No correlation is implied between shear vane and DCP values.

¥ Standing water level
O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
UTP = Unabie to Penetrate
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Benerated with CORE-GS by Geroc - HAXTP Log vo - 6/10/2023 11:08:23 am

y Test ID: HAO05
(i
(== Hand Auger Borehole Log ol T
LU e EnaiNEERING Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709846mN, 2036121mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 7m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
= § In-situ Testing
_E_ F2 T Dynamic cone penstrometer (blows / 50mm) Values
g g| 5 5 3 : s : vanelD:NA | E
Vane undrained shear strength, s, (kPa) h
K] 3 g Material Description ';‘ 50 100 150 200 m'f 2
SAND, with minor silt, with trace rootlets and gravel; dark brown.
i E Loose; moist; sand, fine to medium; gravel, fine to medium, R
8 subrounded to subangular. :
- E .?.. ....... -
| 2 X
| g ...... M
| 5] -3
SAND; brown. Loose; moist; sand, fine to medium.
| 1.0 - &
[ ]
- . =
L ]
L ]
18 [ N
4 § " S - .. ............. -
£ t
15 & ¢ - &
3 )
! 1
4T >I -
1 1.80m: Brownish grey. :' T i
l 1.90m: Wet ' 4 i
| 20| 2
= 1 B
<
b
. x u
2.40m: Saturated. |
L 2.5 ® - 2
Hole Depth: 2.50m |Terml nation: TARGET DEPTH @® Vane peak ¥ Standing water level
Remarks:
O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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Test D: HA06
@DE Hand Auger Borehole Log e
W\ - DEVELOPMEMNT
= HRN NS Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709835mN, 2036107mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.2m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 g 9 vanelD:NA | E
Vane undrained shear strength, s, (kPa) -
K] 3 Material Description 'g‘ 50 100 150 200 m'f 2
= SAND, with minor silt, with trace rootlets and gravel; dark brown.
i ‘§ L Very loose; moist; sand, fine to medium; gravel, fine, subangular. R
[ N N EEaa le
=2
' SAND; brownish orange. Loose; moist; sand, fine to medium.
[ 0.5 E
L 1.0 L
N
! [ :.
p : —
§ [
{2 L B S u
&
1.5 ) i
; 1.60m: Wet ‘ i
] 4 =
. i IRl L
1.80m: Heavy orange mottling )
. . Y \.. 5
1.90m: Brownish grey. Saturated. !
| 2.0_] B
2.00m: Brownish grey with orange motties. Poor recovery > 50%. :
°
] : 2
®
g [ 2.5 \I -
: ;
A -
2
g L] B
g Hole ; 2.20m Termination: HOLE COLLAPSE @ Vane peak ¥ Standing water level
g Remarks:
% O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
E Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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.- | SAND; light brown with orange mottles. Loose; moist; sand, fine
i | to medium. B
L 1.0 ; i -
~ [™1.00m: Brownish grey with orange streaks. P
12 NM.20m: Wet 1 I
g LTy
o !
15 & : X I8
8 “[N1.50m: Saturated. \"
£ : !
7 -[™M.70m: Poor racovery > 30%. f i
¢
| L ] -
L
2.0 L
1< i

Test ID: HAO07
) Hand Auger Borehole Log D e
PR RPN Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709824mN, 2036090mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
= § In-situ Testing
_E_ F2 T Dynamic cone penstrometer (blows / 50mm) Values
= g £ H 2 el e 9 VanelD:NA | E
Vane undrained shear strength, s, (kPa) h
K] 3 g Material Description ';' 50 100 150 200 m'f' 2
SILT, with minor sand, with trace rootlets; dark brown. Stif;
i moist; non-plastic; sand, fine to medium; trace charcoal. R
13 |
| £ S '
B 0.40m: Sandy. Sand, fine to medium.
[ 0.5 % |
=2

5.0

4.5

[ ]
- . e
L ]
»
5 [ 2.5 ) - o
St L
2
g g E
g Hole Depth: 2.00m |Tennlnation: HOLE COLLAPSE @ Vane peak ¥ Standing water level
g |Remarks:
% O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
E Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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7 Test ID: HA08
Hand Auger Borehole Log L B
DEVELOPMEMNT
T Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709850mN, 2036087mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.5m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
= § In-situ Testing
_E_ F2 T Dynamic cone penstrometer (blows / 50mm) Values
£ g| = H . % 4 i vanelD:NA | E
Vane undrained shear strength, s, (kPa) h
a 3 g Material Description s 50 10 150 200 m'f' 2
SAND, with minor silt, with trace rootlets; dark brown. Very loose;
1= moist; sand, fine to medium. i
|8 L _
SAND; light brown. Loose; moist; sand, fine to medium. i
0. 3
[ ]
'
| 1.0 o
]
- L ] o
L ]
4 2 L
g | &
18 . [ ] N
L .
4 § ..=......| e e .. ...... -
o >'
15 & P L2
£ |
I : B
1.60m: Brownish grey. )
1 1.80m: Brownish grey orange streaks. R : ----- i
v
| 2.0_] 9 i =
+| ~2.00m: Dark brown. Wet. “\l
] [™2.30m: Brownish grey. : i
. - x u
[™2.40m: Saturated. /
5 - 2.8 . ® 3
st 1 i
2
g‘ F R
g Hole Depth: 2.50m |Termlnation_: TARGET DEPTH @® Vane peak ¥ Standing water level
g Remarks:
% O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
E Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is Implied between shear vane and DCP values. UTP = Unable to Penetrale
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Benerated with CORE-GS by Geroc - HAXTP Log v8 - 6/10/2023 11:08:28 am

Test D: HA09
@DE Hand Auger Borehole Log i I s
W\ - DEVELOPMEMNT
T Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709853mN, 2036094mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.5m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
% g H 2 2 g 9 vanelD:NA | E
v drained shear strength, s, (kP ~
K] 3 Material Description 'g‘ S e s enual m'f 2
SILT, with minor sand, with trace rootlets; dark brown. Stiff;
i moist; non-plastic; sand, fine. R
- 0.20m: SAND, with minor silt. Sand, fine to medium; trace brick fragments, i
]
L 0.5_] -3
| SAND; brownish orange. Loose; moist; sand, fine to medium. i
1.0 -
[
- [ ) é =
: |
| 1.5_] | o
] 1.50m: Brownish grey. 1 4
@
= L 5
& [
| & ] g
T L
. b g
L
2.0} ]
2.00m: Wet. ¥
L
. x u
2.40m: Saturated
| 25 ./ | =
Hole ; 2.50m Termination: TARGET DEPTH @® Vane peak ¥ Standing water level
Remarks:
O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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Hole ; 2.50m
Remarks:

Termination: TARGET DEPTH

aterials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

[N s e s mp botwsen sear vans an DCP vaios

No correlation is implied between shear vane and DCP values.
LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGARE! / www.lde.co.nz

@ Vane peak
O Vane residual

& Vane UTP

¥ Standing water level
<} Groundwater inflow

[> Groundwater outflow

UTP = Unable to Penetrate

7 : HA10
( Hand Auger Borehole Log ToniD:
| S Project ID: 24477
\ - DEVELOPMENT
i T Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709860mN, 2036093mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.5m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
= § In-situ Testing
_E_ F2 T Dynamic cone penstrometer (blows / 50mm) Values
£ g| = H . % 4 i vanelD:NA | E
v drained shear strength, s, (kP -
K] 3 g Material Description 'g‘ S e s enual m'f 2
SILT, with minor sand, with trace rootlets; dark brown. Stiff;
i moist; non-plastic; sand, fine. R
] 0.20m; SAND. Sand, fine to medium. """"""" i
18 A N S E
o5 -3
| | SAND; brownish orange. Loose; moist; sand, fine to medium. h
| 1.0 o
- b =
[ ]
[ ] :
=
-5 & '\ =
] _g : " [N1.70m: Brownish grey. 2
] £ ! ool L
4
2.0} i  w
2.00m: Wet. ' <
L I I
- 1\ e
" X 5
2.40m: Dark brown. Saturated. )
5 25 N =
- I 5
2
g L B
E
8
g
Q
E




Test ID: HA11
@DE Hand Auger Borehole Log i B35,
\\ - DEVELOPMENT
= e ey Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709865mN, 2036106mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 7m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 g 9 vanelD:NA | E
Vane undrained shear strength, s, (kPa) -
K] 3 Material Description 'g‘ 50 100 150 200 m'f 2
= SAND, with trace silt and gravel; dark brown. Loose; moist; sand,
| =2 fine to medium; gravel, fine to medium, subrounded to R
3 g subangular,
.g.. ............ I
=2
SAND; brownish orange. Medium dense; moist; sand, fine to
| medium. N S E
L 0.5_] =
L ]
- [ ] -
L ]
1.0 - &
L
- B " =
)
1w i
g B ]
18 i
L1s] & it |9
3 [
] T B
'
- [ -
L ]
4 - .:. N — -
[ ]
] d B
4
| 2.0_] |2
g [ -
[
L
T 2.30m: Wt : i
p
E 48 * 2
- I L
2
g S B
g Hole ; 2.50m Termination: TARGET DEPTH @ Vane peak ¥ Standing water level
g Remarks:
% O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
E Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unable to Penetrale
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Hole
Remarks:

; 2.50m

Termination: TARGET DEPTH

aterials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

[N s e s mp botwsen sear vans an DCP vaios

No correlation is implied between shear vane and DCP values.
LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGARE! / www.lde.co.nz

@ Vane peak
O Vane residual

& Vane UTP

¥ Standing water level
<} Groundwater inflow

[> Groundwater outflow

UTP = Unable to Penetrate

Test D: HA12
@DE Hand Auger Borehole Log I35,
W\ - DEVELOPMEMNT
g Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709880mN, 2036108mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.8m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 g Y VaneD:2888 | B
v drained shear strength, s, (kP e
K] 3 Material Description 'g‘ S e s enual m'f 2
SILT, with minor sand, with trace rootlets; dark brown. Stiff;
i moist; non-plastic; sand, fine. R
1 -5 e S St I 101/205.1) |
= o
1 0.30m: SAND, with minor silt. Sand, fine to medium. ik
; 0.40m: Black. T i
L 0.5 B
| SAND; brownish orange. Very loose; moist; sand, fine to
i medium. _ ¥
_ - |
o
L 1.0 B
L ] :
18 i & A
i : L] .
p § 25 - .'. o - »
L 15 3 (B B
m [
-] .. i L
-g b : <
1= | B
] < sy 2
N
| 2.0_] L
2.00m: Wet. ;
g 5 =
b
p
- o - 2
L
1 2.50m: Saturated ! i
5 - 2.5 h 4 ® -
St 1y
2
g R =
B
8
&
Q
E




Test D: HA13
@DE Hand Auger Borehole Log e T
W\ - DEVELOPMEMNT
= HRN NS Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709882mN, 2036101mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.8m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 g Y VaneD:2888 | B
Vane undrained shear strength, s, (kPa) -
K] 3 Material Description 'g‘ 50 100 150 200 m'f 2
SILT, with minor sand, with trace rootlets; dark brown. Stiff;
i moist; non-plastic; sand, fine. R
1 3 Q1 1t 116/28 (4.1)
= | ©
0.30m: SAND, with minor silt. Sand, fine to medium. =
L 0.5 . E
| SAND; brownish orange. Loose; moist; sand, fine to medium. !
_ L | o
T o
®
e [ ] . =
¢ ;
L 1.0 B
- b -
1]
1 ® | o
g !
4 § HI - .'. . - -
£ L
16 & \. B
@ i
2
: s
4 T i -
L ]
. fro o i i -2
>.
1 1.90m: Brownish grey. : i
L 2.0_] L
2.00m: Wet. )
g [ =
[
L
E L ] — 2
[ ]
1 2.50m: Saturated i
25 h 4 ! N
=]
7 — =

Hole
Remarks:

: 250m Termination: TARGET DEPTH

@ Vane peak

O Vane residual

Benerated with CORE-GS by Geroc - HAXTP Log v8 - 6/10/2023 11:08:34 am

aterials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

[N s e s mp botwsen sear vans an DCP vaios

No correlation is implied between shear vane and DCP values.

& Vane UTP

¥ Standing water level
<} Groundwater inflow

[> Groundwater outflow

UTP = Unable to Penetrate
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Benerated with CORE-GS by Geroc - HAXTP Log vo - 6/10/2023 11:08:35 am

aterials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

[N s e s mp botwsen sear vans an DCP vaios

No correlation is implied between shear vane and DCP values.

Testin:  HA14
@DE Hand Auger Borehole Log e T
\\ - DEVELOPMENT
- Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709887mN, 2036103mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.8m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 g Y VaneD:2888 | B
v drained shear strength, s. (kP S
K] 3 Material Description 'g‘ S e s enual m'f 2
SILT, with minor sand, with trace rootlets; dark brown. Firm;
1. moist; non-plastic; sand, fine. R
1 'g o111t T"T 57126(22) |
| ‘| SAND; brownish orange. Very loose; moist; sand, fine to ik
| medium. 0yl s e E
L 0.5_] B
=I
] - et -8
w0
L ]
e [ ] =
L ]
L 1.0 B
4
1@ -
g E
4 8 [ ] = :
L J
4 § SR - '. . - -
o T
15 & ¢ 5
3 ®
] T B
1.60m: Brownish grey. .
| i R B -2
]
] 1.90m: Wet ) I
| N
| 2.0_] L
1
] 1< -
L
] ) =
L
1 2.50m: Saturated ) i
[ 2.5 h 4 ! L
] L3
Hole 1 2.50m Termination: TARGET DEPTH @® Vane peak ¥ Standing water level
Remarks:
O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow

UTP = Unable to Penetrate
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Test D: HA15
@DE Hand Auger Borehole Log i I35
W\ - DEVELOPMEMNT
= HRN NS Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709885mN, 2036111mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.8m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 g Y VaneD:2888 | B
Vane undrained shear strength, s, (kPa) -
K] 3 Material Description 'g‘ 50 100 150 200 m'f 2
SILT, with minor sand, with trace rootlets; dark brown. Stiff;

i moist; non-plastic; sand, fine. R

i . SPES S PR I - S 86 /20 (4_3} -

{2 .5

A

1 0.40m: SAND, with minor sitt. Sand, finetomedium. | | T i
[ 0.5 E

| SAND: brownish orange. Very loose; molst: sand, fineto | |1 | i

i medium, B
L 1.0 B

]
L :
4 § HIS - Eh . - -
2 L ]
L 1.5_] ® -
i !
1 B
. H i 2
L
| 2.0_] L
2.00m: Brownish grey. Wet. |
g [ =
p
L
- [ -
“
. x u
2.40m; Saturated |
| 2.5 ® -

] — <
Hole ; 2.50m Termination: TARGET DEPTH @ Vane peak ¥ Standing water level
Remarks:

O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate

Benerated with CORE-GS by Geroc - HAXTP Log v8 - 6/10/2023 11:08:37 am
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Project Reference: 24477
$56-560 Aberdeen Road, Te Hapara, Gisborne
Document ID: 386936

APPENDIX C
CONE PENETRATION TEST LOGS

D E Professional Engineering Services
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Cone Penetration Test (CPTu) Log Teat 10; CPT-01
= Torm realuiance, o (WPa) ol TETL T ey
E - = o = Paore Frogsers jug, i = = LI st SBT Coscripsion
i g , Slaaws riction, 12 fkPa] - Tnwt 0HE = bt o Panatration spand jomis) [Rtered) E
£ ] W R R RS " - PR N B R b
Ty - el
? oo oy oy
bbb A
B i ey 48 & Ay cliy
b=
Sl i wity v 10 waney 2|
Eands: clsan sasds sty sands. 4
e rrbaremy: 3lly s oy sunly bl L
G M 7 BB [
]
Bands: £kan SAIS 1 5ty gands L
[=
£
L b
1 L7
ERp—— b
f - Le
ik = 1 i - 5
Cllent:  LDE Land Devalopment & Enginearing  [Remarks: [Nerthing: STUOREAMN (Oparaton ¥ Sod Behavious Type - Rebertsen 1988 | Test ID:
(Grour wator level locatod at 2.88m Easting:  20%%106mE Rig: Pagan TGE3-150 ] s CPT-01
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Cone Penetration Test (CPTu) Log

Test i0:

CPT-M1
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o
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TR
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e o
S ]

E % §
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&b miciores ey 514 sty day
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Sand mhetursa: sty sand m sandy it
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Cone Penetration Test (CPTu) Parameter Log Test10; CPT-01
= Undralawd abaar sirwrgih, as (<Pa] NKE=13 Fricilon Angle ('
E Normafisod cone resistanse, Gt ; ; £ 2 B 2 y 2 [} (] Soll Behavicur Type badex, i 8T Py —
Earalibey SET MEQ {blowaS00mm} [Stered) E
8 ¥ L] i § ] ¥ . w " - - 2 8 % L] 8 - n - W e e a
I
= G sy s sty
'?n:- nmur.hm: umﬂng‘.l F
flr
 rirbarane ey o8 & Sy Sy
b=
— e icharea: ity sAnd o sansy =il
i [
oo
o Eands: clsan sasds sty sands.
2 £ Y
=i
A3
b Beprnd irbarss: 2illy s oz aundy sl F
1 AfTo) [
b
P
4] ]
Sands: cisan sands o slly sends L
5 st Lw
Ak
1 L
4 L7
iyt oy sy iy b
. = ]
10 4 - =S8 _?
Cllent:  LDE Land Devalopment & Enginearing  [Remarks: [Nerthing: STIOREAMN (Oparator ¥ Sod Behavious Type - Rebertsen 1988 | Test ID:
(Graurel wator o locaods at 2.68m Eamting:  2008106mE Rig: Pagan| TGE3-150 T 2 st et CPT-01
. o Tl ccoring o 150 22076112 (Clgs 2) Syatam: N conain:  MksinMz I oy
[Farminution Reasan: Ehiund Type: Comp. pieza oone: v || Brmareirey  (PPOJOCEID: 2T
\ - eEvELoamERT L i Lotated By:  Phone GRS Cone Area: 10 cm® veaiy B el - nsm
' Location:  556-560 Abeerdeen Rd, Gisborns det Location: Ass per gt plan [Sleewe Arsa; 150G Srwm w6 | gt o s Shoot: Taf2
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Cone Penetration Test (CPTu) Parameter Log Test 10; CPT-01
= Undralus shaur sirsegih, as (cPs) Nii= 15 Fekciln Angle (%
E Normaiised cone resiszance, Gt g 2 2 -1 B 2 g g g ST Descripdon
Earalthuty ST NS0 {blowsrR0mm) [Werd} E
8 ¥ L & ] B E - " " - - H 8 % s [ " . #
i I I I ]
]
-] .
; Sl miaiuren clymy 6% & a0y clay
1 &
_.-%-'E Sl midiures’ clibyny SN & 3y glay
Seal wrshurea; ailly sund o sunsy sl r
- — o mischores: clayey 51 & ity clay
- o — Sl miares. chipny 516 & 2y ciay -
1 } Sand mirturss: sty sand b sandy it i
———
e
i : - ey sk oy iy b
= Sand mérturoa: sty rons tm smngy skt
i —— 5 mésiuras: cieywy s & aify day ¥
—_————
—_— e = S mixhurea chayay i & sy dlay r
—— .
Sard mivhures: sty wand i sandy sl
e =
= B5
——
E"— S i iy 516 ity ciay
i and mbstures: wity sans i sansy sht [
Band mivhurna: sy sans to sansy skt
‘:TE Sanel miehures: slly sand tm sungy st f=
Sl wixhuriss; Sl baind 0 Bandy 4
- :..;5__ 5 miseraras: cleywy 58 4 slty day
Sand sihures; sty snd o sandy =) r
ﬂﬁ-— Bt mietures: sy sl & 33 oy
i Band modursa: sty sand o sandy st Fa
P ay Gaarsdl mintures: sty sand b sandy sl i
T —
S e chnwy w8 A& ey cey |
B mibrrres chayny &8 & S8y day
P e e G St miuess: ooy sif & 3 ey 3
= = mcires: F
g‘dm m;:&;'-‘udngwl
o il micures: claywy 18 & iy clay
3 1 == = 1 1 1 L 1 = ¥ 1 L == S P NI e e £ = = _ﬁ
Cllent:  LDE Land Dievelopment & Engineering  [Remarks: [Northing:  S7008a%mN Oporator. UG 5ol Behavious Type - Robertson 1988 | Test ID:
Grausrd water keval kcatd at 2.68m Easting: 201 06mE Rig: Pagani TEEI-150 . F ] e ke sy went cPT_°1
. . Tl ccoring o 150 22076112 (Clgs 2) Syatam: N conain:  MksinMz I R
[Farminution Reasan: Ehiund Type: Comp. pieza oone: I mchgey  |PROCEID; 24477
o e e ; Locaied By:  Phone 6P5 Cone Arva: 10 e P - PR .
- ——— Location:  556-560 Abeerdeen Rd, Glsbome depth Lacaion:  As per ghe pion Sleewe Area 150 o i 8 5 st et Shect: 2of2
Area Ratio: 0.8 xiocd Dste; 30082023




enmrnerd wilh CORE-G5 by G - G Conbrisgd A3 w2 - SUDSA0PL 81408

Cone Penetration Test (CPTu) Log eatio: CPT-02
o Coarm realutance, g (MPa) Lauhl; OTTT% e il 0LLETS lecinailon ()
i . . w = g Pore Fromsern jug), K = = m R} sat BRT Cosription
Shaave triction, fa (kPa) ETT T & W Lo} ‘Panatation g (cma] [Ftered] E
& 8 # g H = § B % % 8 B % 3 r M »w g @ N e e w F]
r— f—
Sanel aehurss: slly sand b sandy sl
GAWL measurad 2 Bt
Eands: £4an 50 80 1 &1y Kands
s mand o gravly sand
Sands: cieon su sy 1 sy sends
-
]
31 = £ i == = ik [ Claya: clay 1 sty iy
i -
10] £
Cllent:  LDE Land Development & Engineering  |[Ramarks: [Northing:  5709858mN 5ol Behavious Type - Robertecn 1968 | TastiD:
w (Graund water vl kocaiod 3t 2.85m Easting: 20061 12mE T e st e CPT-02
MDD E | ww-= Tt S e e = BEES
‘% CRRLEIWARICT [Farminasion Reason: Ay :fr’:’_:’ws ST | Bt Mm.: o: 22;-1;
. FRGINEERING &
. ocsion: 556560 Apeerceen R, Glsporns [ 9= 4 Locefon: A6 ger e pan v ot o] ™ Japeet 1012
o Datw: B




e wilh CORE-G5 by Goeoe - G Conbrisgd A3 w2 - SUDSA02L 01407

Cone Penetration Test (CPTu) Log

Test i0:

CPT-02

Zam sk DETR

[Bopth m)

T T

e o

e

Bore Procsar jud), kéa

£ 8 % § §

E % §

EAT Cossription

AL ()

i
e

A

AP T M |

i prnansg

R

S mischores: chayey 1 & ity ooy

il micchuress: iy 51 A sy day
il mitehares: clibyny S8 & sy diy

S micionaw: cheysy w8 A ety dley

it mieures: cieywy 57 4 sy cay
AR miReRine: clymy BB & ally Gy
Sand mixturva: sy sans m sancy skt
Sand westurna: ity sans to sangy st
st ettt clisyiny 8 & 58y St
michures: ity o saandy =i
mecksren: clayoy R & sy day
Sl miehirish sty #and b sandy 4l
ikt miesren: chaymy G & sl cay

N e clnymY 60 & A0 Gy

St mtebarw: mlly s s nAny sl
Sand mixtursa: sitty sand t sandy sh
S srixhursay; #lly sand  sandy sil
Sand mixtures: sty sand o sundy sit

S wiehuri! sty sand o sangy sl
S mreharess; ity wensl o sungy a8

and mbchurns: sty rand to sandy it
Sand mesturs; sty sans o sansy s

B ey
‘Sand mictursa: sity sand t sandy sh
Sand srictures: sity sand m sundy sit
S ibcharia: Clayiy S0 & ally cay
S mivenarea: chayoy A Sy dlay
H e claey =18 oy way

Gl iehiria: #lly #an to eany 4l

i mixares: cliayny 684 Sy ay
Sand mixhurss: sily sand b sandy sil

o v T
= BNGINERRING

Cllent: LD Land Development & Engineering

[Rararks:
Cirnisrd water kvl located at 2.ASm

Tost pecorying & IS0 22676112 (Cings 2)

[Northing:

Location:  556-56( Apeerdeen Rd, Gisbome

[Tarminaian Reasan:
Target depth

Looated By:
Lacation:

SFOAREEMN
20112mE

Ground
Phone GRS
As por g plan

£

Pagan| TEE-150
MksiM2

Gamp. pieza cone
10 em®

180 ar®

ba

St e
ey et
oy b o
o i 91
oy

o) || =fm

Soil Behaviour Type - Robertsen 1888

Test ID:
o e v
dantn i s

CPT-02

Frojoct ID;
Depth:

Darws oo romshy
BT oy st
o s

J4TT

2ofZ
Aoy




enmrnedd wilh CORE-G5 by Goeoe - G Conbrisgd A3 w2 - SUDSA020 014407

Cone Penetration Test (CPTu) Parameter Log Test 10 CPT-02
= Undralawd shanr wirwegih, as (Pa) Nkt= 13 Fricilon Angle ('
E Normailsod cene msistance, Gt ; ; £ 2 B 1 y 2 [} g Soll Behavicur Type badex, i 1BTn Py —
aralthey BFT RO | b [Eernt} E
8 ¥ L] i § B ¥ - w " - - 2 8 % L] 8 - n - " e e a
=y ==
bl
AL
- [
e
AT
e [=
he
ﬂb— Band wriddures: sty sand to sandy sil
e [
2 L
1 B &
o
Eralt
L8 Bands; £iean 5a5cn o Ry sands £
L 5 SRS EENS P HEEE S S ¢ ke
\_ Dence candia gravaly sand L
] [
Sands: tieon sn s o sty sends
1 b
1] L7
re | . o ! Clays: clay S slity oy ]
105 _?
Cllent:  LDE Land Devalopment & Enginearing  [Remarks: [Nerthing: STUORSEMN (Oparator ¥ Sod Behavious Type - Rebertsen 1988 | Test ID:
Grausrd water keval kcated at 2.65m Easting: 2E12mE Rig: Pagani TEEI-150 - B | Ses sty s cP‘r_oz
. o Tt pcooring b IS0 22675112 (Chass 2] System:  NZTM Conai:  MheiM2 I oy
[Farminution Reasan: Ehiund Type: Comp. pieza oone: v || Brmareirey  (PPOJOCEID: 2T
| mevELcenE bt i Looated By:  Phone GPS Cone Are: 10 sm* Gty B wrerimcmee [DOPIN 20EM
Location:  556-560 Abeerdeen Rd, Gisborne det Lacation: A por gha plon Sleowe Area: 150 o [ -y P Sheot: 1of2
s Aatio; U8 i Datw: IER0Ea




e wilh CORE-G5 by Goeoe - G Conbrisgd A3 w2 - SUDSA02L 01407

Cone Penetration Test (CPTu) Parameter Log

[Bopth m)

Nomalisod cone resistance, Ot

Usdralans abaur sirmegih, oo (icPa) Nki=15
2

2

BPT MED |

]

Fricilon Angle ('

®

bhownr0rmmy
=

[RLfem]

S mischores: chayey 1 & ity ooy "

il micchuress: iy 51 A sy day
il mitehares: clibyny S8 & sy diy

S micionaw: cheysy w8 A ety dley

it mieures: cieywy 57 4 sy cay kx
G rrihinee. ciymy B0 AR Gy
Sand mixturva: sy sans m sancy skt
Sand westurna: ity sans to sangy st
st ettt clisyiny 8 & 58y St i
michures: ity o saandy =i
mecksren: clayoy R & sy day
Sl miehirish sty #and b sandy 4l L
ikt miesren: chaymy G & sl cay

S R ey 0 & A cay F%

St mtebarw: mlly s s nAny sl
Sand mistursa: sty sand o sandy sit r
S srixhursay; #lly sand  sandy sil
Sand mixuree: sty sand to sandy sl s

S wiehuri! sty sand o sangy sl
S mreharess; ity wensl o sungy a8

Band midhurne: sitty sand to sandy alt
Sand mocharsa: wity sans o sansy st
%m:-g’ﬂimm F®
Sand mivhira: sty sand m sangy sk
Sand srictures: sity sand m sundy sit
SO Tsehasa: cayey 50 & 3 by P
Bl s caydy & 4y dlay
S e vy 1 3y oy Ls

Gl iehiria: #lly #an to eany 4l

S ot gy 8 & 80y tiny 3
Sand midures: sty sand bo sandy sil

T DEVELOHRMENT
= BNGINERRING

Cllent:

Proiset: I

LDE Land Development & Engineering

Rararks:
Cirnisrd water kvl located at 2.ASm

Tost pecorying & IS0 22676112 (Cings 2)

[Northing:

Location:  556-56( Apeerdeen Rd, Gisbome

[Tarminaian Reasan:
Target depth

Looated By:
Lacation:

SFOAEEEMN
20112mE

Ground
Phone GRS
As por g plan

Pagan| TEE-150
MksiM2

Gamp. pieza cone
10 em®

180 ar®

ba

Soil Bahavious Type - R

e ot
- ot

Dl b
zﬁ::ﬂ onm i g

5=

Test ID:
CPT-02

Project 1D 34477
Depth:  20:5m




enrnedd wilh CORE-G5 by G - G Combrisgd A3 w2 - SUDSA0PL 81408

Cone Penetration Test (CPTu) Log Teat 10; CPT-03
= Carw reabatance, g (MPa) Zamsnk ZEG e lecdinailon ')
£ . 7 E Bore Brumsur ju3), ko ~ = B RH%) sar BT Coscripsion
N Slaaws riction, 12 fkPa] Tnwt 0= = bt o Panatration spand jomis) [Rtered) E
L L L i A f RE 1R " . s e b
I! ? ‘ Cleya: clay 0 sity
il mixieres. chayay &8 & sy dlay
Sand mixtures: ity send o sandy sl L=
L [
;
-
F b
Wwﬂ“-w—-Qq - [
g
+
g
= ]
Sy ciean 48 s 1 Sty sands
-3
e — — — ke
3
E
8
3 La
L
- Gl clay b aley chay .
o] Ly
W18 | = Ciaya: oy b sity ciry [
ik 5
Cllent:  LDE Land Devalopment & Enginearing  [Remarks: [Nerthing: STUOREEMN (Oparaton Sod Behavious Type - Rebertsen 1988 | Test ID:
(Grour wator level locatod at 2.86m Easting:  20%%136mE Rig: Pagan TGE3-150 ] s CPT-03
. o Tt pcoorig b IS0 22675112 (Chass 2] System:  NZTM Conai:  MheiM2 I oy
Ground Type: Gamp. pieza cone kg |PROJOCEID:  2AATT
= DEvELCEMERT [Farnation Raason: Locawd By:  Phone GRS Cone Arve: 10 cm® e AT Depth:  20iEm
ENGINEERING 4 -
= Location:  556-560 Abeerdeen Rd, Gisbome Forunt ek Locasion: s por gha pln Sloewe Ares: 150 o e by s 8 g — et a2
Ama Ratio; 08 o Diate; LU



enrnedd wilh CORE-G5 by G - G Combrissd A3 w2 - SUDS02L 804110

Cone Penetration Test (CPTu) Log

Test i0:

CPT-03

Zam sk DEEY

[Bopth m)

Tl BN

Do AL

Bore Procsar jud), kéa

e o
S ]

E % §

EAT Cossription

AL ()

il o

LA

T

T RO IRNTI T .

S mixhares: chayoy 58 8wty ooy
Cohaym: ey B0 HY chy

A i ciryay S & S8 day

il merar iy W0 a0y ey

Sl mickores: cleywy w8 & 2ty day

el inbare: sty awnl bz sy sl
Falt ity cémyny 58 & Ay clay

Sl et il A0S W sangy #91
S misares: ey 544 sty day
5 mexisres: cieyey s 4 sity dey
Sl eriburs; Sty a0 [ andy il
i e iy 48 & 4ty siay
S miirea. claymy 8 & sy day

Snd st slly sand o sandy shl
i micheres: clmyoy 1 & sy day

Band midursa: sty sand t sancy skt
Bl bt chibyiey W & aify sy
il isehsran: chbpiy 61 & 2ty dny

ik mixires: cievey 51 A ity day
Gard werhurea: sty wand o sandy s

Band anisturss: wlly sans o sansy il
Sl mixiures: iy s & affy glay
SR MANRTeS: CRIYDY &8 & Sy oy
Sand morura: sty sand i sandy sft
fand sichire: sty wand (o sangy s
Bl s iy G & 0 iy

S mReiere: chayuy 51 A 3y iy

Sl wihirisy, Slly sand i sandy s
Bl meriaten ey B0 & Ay Gy

LOMIPAERT

oEvE;
FRGINERRING

Cllent: LD Land Development & Engineering

[Rararks:
Cirnisrd water kvl located at 2 B8m

Tost pecorying i IS0 22675112 (Cings 2)

[Northing:

Location:  556-56( Apeerdeen Rd, Gisbome

[Tarminaian Reasan:
Target depth

Looated By:
Lacation:

SFOAREMN
201 I5mE

Ground
Phone GRS
As por g plan

£

Pagan| TEE-150
MksiM2

Gamp. pieza cone
10 em®

180 ar®

ba

Sodl Bahavious Type - R

St e
ey et
oy ko e

5=

Test ID:

CPT-03

wy—— =
Do grashy Projoct ID:

Depth:

s v W14 [
oy

JATT

2ofZ
Aoy




enmrnerd wilh CORE-G5 by G - G Combrisgd A3 w2 - SUDS02L 20410

Cone Penetration Test (CPTu) Parameter Log Teat 0: CPT-03
= Usdrulwd abasr sireegih, aa (2] Nki= 13 Fricilon Angle ()
E Normailsod cene msistance, Gt - ; £ £ B 1 Y @ [l g Soll Bebvicur Typo kade, i 1BTn SBTn Descripsion
aralthey BFT RO | b [Eernt} E
8 ¥ L] i § ] ¥ . w " - - 2 8 % L] 8 I W e e a
1 Claya: clay B sity diy
“,\_l Bl mieheras. chayay 50 & Gy clay
By
ik
bl
oo Sand mixtures: ity send o sandy sl
froie
s
=
5
T
i
Al
2 s
ALy
v
Aoy
e
s
Ll
Sy ciean 48 s 1 Sty sands
| E Glaye: clay s aley chay
<
== (i Clays: oy o sl ciry
3
L
Cllent:  LDE Land Devalopment & Enginearing  [Remarks: [Nerthing: STOAREEMN (Oparator: ¥ Sod Behavious Type - Rebertsen 1988 | Test ID:
(Graiard wator ievel locaod at 2.86m Eathg:  2006108mE Rig: Pagen| TEE3-150 ] S s sty CPT-03
. o Tl ccoring o 150 22076112 (Clgs 2) Syatam: NET™ conain:  MksinMz I T %_E‘...m
[Farminution Reasan: Ehiund Type: Comp. pieza oone: v [ Brmarsirey  (PPOJOCEID: 2T
- eEvELoamERT L i Lotated By:  Phone GRS Cone Area: 10 cm® veaiy B el - 0Em
Location:  556-560 Abeerdeen Rd, Gisborns det Location: Ass per gt plan [Sleewe Arsa; 150G Srwm w6 | gt o s Shoot: Taf2
s Aatio; U8 i Datw: IER0Ea




enrnedd wilh CORE-G5 by G - G Combrissd A3 w2 - SUDS02L 804110

Cone Penetration Test (CPTu) Parameter Log

[Bopth m)
L
=

Nomalisod cone resistance, Ot

§

Usdralans abaur sirmegih, oo (icPa) Nki=15
(] g ] g B

£

Fricilen Angle

& § & %

] ®

BPT NS0 {blowsr¥0rmm)

(3}
2 g2

g g

[RLfem]

- e
L %-____

S mixhares: chayoy 58 8wty ooy
Cohaym: ey B0 HY chy

A i ciryay S & S8 day

S riearis: iy WA ARy diy

Sl mickores: cleywy w8 & 2ty day

el inbare: sty awnl bz sy sl
Falt ity cémyny 58 & Ay clay

Sand misharsa: Sty mnd o sangy o
S misares: ey 544 sty day
it mistoren: chmyey st & sity dey

S eniahuriss: sty send o aandy sil
Bl rineisren: chiepiy 8 & 908y slay

5k misrarass. chaywy 8 & iy clay

Snd st slly sand o sandy shl
i micheres: clmyoy 1 & sy day

Band midursa: sty sand t sancy skt
Bl bt chibyiey W & aify sy
il isehsran: chbpiy 61 & 2ty dny

ik mixires: cievey 51 A ity day
Gard werhurea: sty wand o sandy s

Band anisturss: wlly sans o sansy il
S misehares: cliapwy 5 & sy olay
SR MANRTeS: CRIYDY &8 & Sy oy
Sand morura: sty sand i sandy sft
fand sichire: sty wand (o sangy s
il eiars: chayuy 0 Sy cay
S mickeres: ey S04 ally Gy

Sl wihirisy, Slly sand i sandy s
Bl meriaten ey B0 & Ay Gy

= DEVELOPREMT
N = BNGINERRING

Cllent:

Proiset: I

LDE Land Development & Engineering

Rararks:
Cirnisrd water kvl located at 2 B8m
Vst pocoring &g IS0 22475112 (Cass 2)

[Northing:

Location:  556-56( Apeerdeen Rd, Gisbome

[Tarminaian Reasan:
Target depth

Looated By:
Lacation:

SFOAREMN
201 I5mE

Ground
Phone GRS
As por g plan

€

Pagan| TEE-150
MksiM2

Gamp. pieza cone
10 em®

180 ar®

ba

Test ID:

CPT-03

Frojoct ID;
Depth:

JATT

2ofZ
ooz




enrnedd wilh CORE-G5 by Goee - G Conbrisgd A3 w2 - SUDSA02L 81412

Cone Penetration Test (CPTu) Log

- Zasnk ETY Do il LTI
£ R i} st BRT Coscription
ZennE W% [Fetered] E
E 2 & w = = R Fl
Sondd mihwress: sty sand i sangy sit
Sands: cloon sands o sty sands.
Sands: choan susda i sty sands.
1]
i] 4 S (S (T 2 ) S S (- 7 e Clays: clay 0 sl clay
103
Cllent:  LDE Land Devalopment & Enginearing  [Remarks: 5AEERMN ¥ Sod Behavious Type - Rebertsen 1988 | Test ID:
Grourel water v locarods at 2,34m 2006053mE Pagen| TEE3-150 . T s sk et CPT-04
y . Tt pocorving & 153 22851112 (Chass 2) NETM Mhs 142 T '?__a..".’.'__’é’..m»
4 D T — Ground Tamp. pieza cone L 7| Drmeaciyey  (ProjoctiD; 34477
BN - argat depth Located By:  Phone GFS 10 sme PR - BRI,
i ocatlon:  556-560 Abeerdeen Rd, Gisborne ;s gperghe pin 160 e ety . P Shect: 1002
i) i Datw: B




enrnedd wilh CORE-G5 by G - G Conbrisgd A3 w2 - SUDSA0IL 81412

Cone Penetration Test (CPTu) Log

Test i0:

CPT-04

Zac sl DT

[Bopth m)

Zan sl WA

e o

e e

Bore Procsar jud), kéa

£ B % § §

E % §

EAT Cossription

AL ()

I

I

T TR TR T

et st claywy B0 4y cay

R mituren: ciymy /8 & Sy clay

Bl richate: clayuy 60 & 8y Gy
S mirhurzg: silly sand by sangy sai
Sl i Sl sand o sandy il
Bl miocares: clayey 4 ity cay

Sik miriras: ceyey B8 A ity day

Sl i oy 61 & ity cluy

S mEcirs: chayey 50 & ATy day

B bt cho #0488 ay
Gl miociares clivey 88 Ay oy
Band midursa: sy sans b sancy skt

St mischuresr: cieyey s & sy day

Sand mishure: slly sand o sandy il
Sand sictures: ity snd o sandy siy
‘Sand morurns: sty sand to sancy sit

S mischares: cleyey 51 4 oy clay

Sl miehures: chayoy &0 & S8y day
Vo fahiy A
it mueturan covymy I8 & 8% clay
Sand mesturna: sly rans m nanéy 3it
5 misckeren: ciaymy &8 & sify ciay
Sl iehares: vy S8 & 53 oizy
il mkiuras: chayy S8 & 620y siay
Sand mixhares: wity sand o sandy ski

LOMIPAERT

oEvE;
FRGINERRING

Cllent: LD Land Development & Engineering

Feamarke:

Cirnisrd water kvl located at 2.34m

Tost pecorying g IS0 22676112 (Cings 2)

[Northing:

Location:  556-56( Apeerdeen Rd, Gisbome

[Tarminaian Reasan:
Target depth

Looated By:
Lacation:

SFOAREEMN

Ground
Phone GRS
As por g plan

£

Pagan| TEE-150
MksiM2

Gamp. pieza cone
10 em®

180 ar®

ba

Sodl Bahavious Type - R

5=

ey et
oy ko e

Test ID:

CPT-04

Damacbuay  (PrOJOCE ID;
Depth:

s v W14 [
oy

J4TT

2ofZ
Aoy




enrnedd wilh CORE-G5 by Goee - G Conbrisgd A3 w2 - SUDSA02L 81412

Cone Penetration Test (CPTu) Parameter Log

= Usdrulwd abasr sireegih, aa (2] Nki= 13 Fricilon Angle ('
E Normalised cene resisaance, Gt ] 2 2 1 B ® g g L (] Soil Dehavicur Type lndex, b 20T
Sanaiinesy FT v E
8 ¥ § i § B ¥ - w " - - 2 8 % L] 8 " - W e e a
—————
Aoy
Pl
Bl |-
e
Epiras
14 H
i
i L
R
Sond mixtures: ity sand o sancy il
2 L
1 5 [
e
AP
1 b
4] ]
Sands: cloon sands o sty sands. t
L L ke
] [
/ Pl clow s sk
1 b
1] \& L7
™ |- - ; Clays: clay S slity oy ]
] Ls
Cllent:  LDE Land Devalopment & Enginearing  [Remarks: [Nerthing: STUORSEMN (Oparator ¥ Sod Behavious Type - Rebertsen 1988 | Test ID:
Grausrd water keval kcated at 2.34m Easting: 2HGIME Rig: Pagani TEEI-150 - F ] e ke sy went cPT_M
. o Tt pcoorig b IS0 22675112 (Chass 2] System:  NZTM Conai:  MheiM2 I oy
s e Ground Types Gamp. pieza cone I 7 by |PROJOCEID:  BAATT
| mevELcenE rm""‘" i Looated By:  Phone GPS Cone Are: 10 sm* Gty B wrerimcmee [DOPIN 20EM
Location:  556-560 Abeerdeen Rd, Gisborns det Location: Ass per gt plan [Sleewe Arsa; 150G e o LUl - (PN Shoot: Taf2
s Aatio; U8 i Datw: IER0Ea




enmrnedd wilh CORE-G5 by Goeoe - G Conbrisgd A3 w2 - SUDSA02L 1413

Cone Penetration Test (CPTu) Parameter Log

[Bopth m)

Usdralans abaur sirmegih, oo (icPa) Nki=15
Nomalisod cone resistance, Ot 2 £ B

g £

Fricilon Angle ('

& § & %

] ®

BPT NS0 {blowsr¥0rmm)
=

AL ()

et st claywy B0 4y cay

R mituren: ciymy /8 & Sy clay

Bl richate: clayuy 60 & 8y Gy
S mirhurzg: silly sand by sangy sai
Sl i Sl sand o sandy il
Bl miocares: clayey 4 ity cay

Sik miriras: ceyey B8 A ity day

Sl i oy 61 & ity cluy

S mEcirs: chayey 50 & ATy day

B bt cho #0488 ay
Gl miociares clivey 88 Ay oy
Band midursa: sy sans b sancy skt

St mischuresr: cieyey s & sy day

Sand mishure: slly sand o sandy il
Sand sictures: ity snd o sandy siy
‘Sand morurns: sty sand to sancy sit

S mischares: cleyey 51 4 oy clay

Sl miehures: chayoy &0 & S8y day
Vo fahiy A
it mueturan covymy I8 & 8% clay
Sand mesturna: sly rans m nanéy 3it
5 misckeren: ciaymy &8 & sify ciay
Sl iehares: vy S8 & 53 oizy
il mkiuras: chayy S8 & 620y siay
Sand mixhares: wity sand o sandy ski

Cllent:  LDE Land Devalopment & Enginearing  [Remarks: [Nerthing: STUORSEMN (Oparator ¥ Bodl Behaviour Type - Rebertsen 1988 | Test ID:
Grausrd water keval kcated at 2.34m Easting: F0GIME Rig: Pagan| TEEI-150 A B ket et cPT_M
) - Tost sccoring & 150 22075112 (Chags ) - NET™ Cona 1D Mis 12 o '?__4...__'.*....4.»
= orr— Ground Type: Tomp. pleza cone P 7| Doy (PrOjOctiD:; 24477
e aevEtoen Foryiston Rewsen: Located By:  Phone BP5 Cone Arva: 10 s PRI . el LR
> ——— Location:  556-560 Abeerdeen Rd, Glsbome depth Locafion: A% per s pian Sleewe Area 150 P P Sheet: 2ofz
s Aatio; U8 i Datw: IER0Ea




enmrnedd wilh CORE-G5 by G - G Conbrisgd A3 w2 - SUDS020 81418

Cone Penetration Test (CPTu) Log Testio: CPT-05
= Carw reabatance, g (MPa) Zashl 0T Zora il 015 lecdinailon ')
£ . . 7 E Bore Brumsur ju3), ko RS R () sar [ ——
g Slaaws riction, 12 fkPa] FrrTT = bt o Panatration spand jomis) [Rtered) E
£ : ] L e LRI | -« PR N B b
§ T
b=
B miburca: wlty sand b aangy ait
- 3
GWL msasarad 1 66m
&
[
St £l i 10 Ty Sl r
]
4 — ke
B3
i Sands; claan 5ardn iy sands. r
£
%—- e :
' [
(Clanys; oy 00 5ty chay
1] Le
Cayw: ciay o sy cry
I Clayn: chay iy oy
: 5 mestores: ceyey 1 A ity dey "
s cloy o ity chay
103 =t It 5 . _?
5k micaores: ciryny it & oty day
Cllent:  LDE Land Devalopment & Enginearing  [Remarks: [Nerthing: STUOR40MN (Oparator ¥ Sod Behavious Type - Rebertsen 1988 | Test ID:
(Grour wator level locaton at 1,68m Easting:  20m10TmE i Pagan TGE3-150 h ] s CPT-05
. o Tl ccoring o 150 22075112 (Clgs 2) Syatam: N conain:  MksinMz I oy
Ground Type: Gamp. pieza cone kg |PROJOCEID:  2AATT
VI mEvELoesENT [Taribacton REsson: Located By:  Phone GFS Cone Arva: 10 e St Depth:  20dm
) ENGINERRIRNG A -
e Location:  556-560 Abeerdeen Rd, Glsbome Faigat dapth Locaion: A per she plen Sleeve Area: 150G e by s 8 g — et a2
Ama Ratio; 08 S Diate; LU




enmrnedd wilh CORE-G5 by G - G Combrisgd A3 w2 - SUDS020 81418

Cone Penetration Test (CPTu) Log

Test i0:

CPT-05

Carm pralbuiance, o (MPa}
o

Zam sk DETR

[Bopth m)

smhhém.nm

Zan sl 0N
.

e o

Do LTS

Bore Procsar jud), kéa

£ 8 % § §

E % § .

EAT Cossription

AL ()

Ak

ik |

B iehirea: ally sand b aindy 4l

5 mesiareu: cigyey =i 4 sty day
B miirea: clayoy &8 & By dlay

S ehureg: silly sgnd b sancy it
Sand wechires: sty sand o sandy il

S weshares: sity sona o sandy 541

ik mioctores: cimyoy 58 & sity day
o ichoress” chnyey 5 & 5ty cley
i miocksren clymy 51 & sy a2y

it miocare: clnywy w8 4 3ty cay

S M ey WA S By
Fand maorures: sity 1ane to sandy o1
Band srieturos: slly 5006 to sandy sil
Garl mirkirna: sl ka0 b nnsy ol
S mixures: cleyoy 58 4 sy cay
Gl miociares: civey 818 & Aty ey

S minhires: wlly san i sancy shi
S Rt cayey B8 4Ry cby
At b claymy R & 608 cay
Bt svishurss; wity sand to sandy sl
Sand mixturoa: sty sand m sandy st
Band michursa: Sty sand o sandy e
il picebr ot ey
Bl miehurca: ciayay 61 & 5 olay

Sand meshurss: sty sand o sandy s

St witchires: sty sand b sandy si
Saned mihures: sty sand tm sansy sil

o T
= BNGINERRING

Cllent: LD Land Development & Engineering

Rearirks:
Grausrd water keval lecated at 1.68m
Tash soooring o IS0 22075112 (Chgs )

[Northing:

Location:  556-56( Apeerdeen Rd, Gisbome

[Tarminaian Reasan:
Target depth

Lacation:

SFAR0mN
20 0TmE

Ground
Phone GRS
As por g plan

Pagan| TEE-150
MksiM2

Gamp. pieza cone
10 em®

180 ar®

ba

St e
ey et
oy b o
o i 91
oy

o) || =fm

Soil Behaviour Type - Robertsen 1888

Test ID:
o e v
dantn i s

CPT-05

Frojoct ID;
Depth:

Darws oo romshy
BT oy st
o s

J4TT

2ofZ
Aoy




enmrnedd wilh CORE-G5 by G - G Conbrisgd A3 w2 - SUDS020 81418

Cone Penetration Test (CPTu) Parameter Log Teat 0: CPT-05
= Usdrulwd abasr sireegih, aa (2] Nki= 13 Fricilon Angle ()
E Normailsod cene msistance, Gt 2 2 ] H B F @ [l g Soll Bebvicur Typo kade, i 1BTn SBTn Descripsion
Earalthuty ST NS0 {blowsrR0mm) [Werd} E
8 ¥ L] i § ] ¥ . w " - - 2 8 % L] 8 - n - W e e a
Ty - oganaged
5o
A8
Xk [
i
i = | | g
A
- Bl mixburva: ity send b aangy it
i L
434
2 < L
i
1 ] b
< S cioin sascs 1o 1y s E
] . g 3
< ] d
’ = =] -
Sands; claan 5ardn iy sands. r
] [
i o b
1 b
5 (Clanys; oy 00 5ty chay
1] _‘!‘x_ L7
= i
4_.-5_—7_'—"' T iy By chay
' e [®
_{"L‘_‘ S mectures: cloyey sif 4 sify dey
% iy oy o slty diny
2 "
10 y B S M ST S PO 1 2o E . * - =S8 =3
1
= il misctoras: clwymy 8 £ ity day
B
Cllent:  LDE Land Devalopment & Enginearing  [Remarks: [Nerthing: STUOR40MN (Oparator ¥ Sod Behavious Type - Rebertsen 1988 | Test ID:
(Graiard wator ievel locaod at 1.68m Essting:  2006107mE Rig: Pagen| TEE3-150 ] S s sty CPT-05
. o Tl ccoring o 150 22075112 (Clgs 2) Syatam: N conain:  MksinMz oy
[rarminasion Rasson: Ground Type: Gamp. pieza cane | Samrckomey  (PROJOCEID; 24477
\ ;| pEvEtoma L i Lotated By:  Phone GRS Cone Area: 10 cm® oy [P -] 20dm
& i Losation:  556-560 Abeerdeen Rd, Gisbome depth Locaion: A% gershe pian Sheewe Ares: 150 ce Porbwiminy - Sheet: 1012
s Aatio; U8 i Datw: IER0Ea




enrnerd wilh CORE-G5 by G - G Combrissd A3 w2 - SUDSA0PL 21418

Cone Penetration Test (CPTu) Parameter Log

[Bopth m)

Usdralans abaur sirmegih, oo (icPa) Nki=15
Nomalisod cone resistance, Ot 2 £ B

g £

Fricilon Angle ('
| 2 2 g2

& § & E -

BPT NS0 {blowsr¥0rmm)
E B ® g

S8Tn

2
1
]
L]

[RLfem]

! !
A
>

B iehirea: ally sand b aindy 4l

5 mesiareu: cigyey =i 4 sty day
B miirea: clayoy &8 & By dlay

S ehureg: silly sgnd b sancy it
Sand wechires: sty sand o sandy il

Sand weehures: sily sang o sandy s

ik mioctores: cimyoy 58 & sity day
S michores cioyey i & ity oy
i miocksren clymy 51 & sy a2y

it miocare: clnywy w8 4 3ty cay

S M ey WA S By
Fand maorures: sity 1ane to sandy o1
Band srieturos: slly 5006 to sandy sil
Garl mirkirna: sl ka0 b nnsy ol
S mixures: cleyoy 58 4 sy cay
Gl miociares: civey 818 & Aty ey

S minhires: wlly san i sancy shi
S Rt cayey B8 4Ry cby
At i clayny 7 & S0y o2y
Bt svishurss; wity sand to sandy sl
Sand mixturoa: sty sand m sandy st
Band michursa: Sty sand o sandy e
il picebr ot ey
Bl miehurca: ciayay 61 & 5 olay

Sand meshurss: sty sand o sandy s

Siand mitchirsa! silly sand b sandy sl
Saned mihures: sty sand tm sansy sil

LOMIPAERT

Cllent: LD Land Development & Engineering

Proiset: I

Rearsinks:
Grausrd water keval lecated at 1.68m
Tash soooring o IS0 22075112 (Chgs )

SFOA0mN
20 0TmE

[Northing:

Location:  556-56( Apeerdeen Rd, Gisbome

[Tarminaian Reasan:
Target depth

Ground
Phone GRS
As por g plan

Looated By:
Lacation:

€

Pagan| TEE-150
MksiM2

Gamp. pieza cone
10 em®

180 ar®

Soil Bahavious Type - R

5=

ey et

Do
o a4
B ]

Test ID:

CPT-05

Frojoct ID;
Depth:

J4TT

2ofZ
ooz




Project Reference: 24477
$56-560 Aberdeen Road, Te Hapara, Gisborne
Document ID: 386936

APPENDIX D
LIQUEFATION ANALYSIS RESULTS

D E Professional Engineering Services

=7 DEVELOPMENT
e ENGINEERING



This software is licensed to: LDE Lid

CPT name; SLS- CFTO1
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CPT basic interpretation plots
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CPT name; SLS- CFTO1
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ground a
Depth to water table (insitu): 1.65 m

Depth (m)
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CPT basic interpretation plots
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This software is licensed to: LDE Ltd CPT name: SLS- CPTO3
CPT basic interpretation plots
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Liquefaction analysis overall plots
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CPT basic interpretation plots
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Liquefaction analysis overall plots
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This software is licensed to: LDE Lid

CPT basic interpretation plots
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Depth to water table (instu): 1.65 m Fill height: WA Limit depth: 1500 m [ Almost certaln it wil not liquety
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This software is licensed to: LDE Lid

CPT name; SLS- CPTO1 (10m)

Depth (m)

CPT basic interpretation plots

SBT Plot Sail Behaviour Type

Depth (m)

Input parameters and analysis data

Anakysis method: B&I (2014)
Fires correction mathod | BRI (2014)
Poinks to test: Based on Ic valus
Earthquake magnitude M,:  6.30

Peak coaleratorz  0.12

ground a
Depth to water table (insitu): 1.65 m

Depth to GWT (ertha.):
Average results interval:
Tc cut-off value:

Uinit weight calculation:
Use fil:

Fll height:

165m
3

260
Based on SET
Ne

WA

K, appiies
Clay like behavior applied:
Limit depth appliad:
Limit depth:

01234567 885101112131415161718
SBT (Robertson et al. 1986)

B serige

Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand to sand
3:?“'”""" [ Ogenicmoteriol  [I] . Sitysandtosancysit [T B. Very stiifsand
10.00 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; SLS- CPTO1 (10m)

Liquefaction analysis overall plots

FS Piot Liquefaction potential

Lateral displacements

Depth (m)
Depth (m)
Depth (m)

2054 SRR R

LS | P R

0 0.001 0.001 N;OQ 0.&20.603 0.0t
Settlemant (cm)

a 0:2 0:4 0.
CRR & CSR

0.5 1 1.5
Factor of safety

Input parameters and analysis data F.S. color scheme
Analysis method: B&d (2014) Depth to GWT (erthg.):  165m Fill weight: NJA [l Amost certam it wil hiquefy
mm mathod ! gsa(jmml)cw :W:‘ag_;frzms Inkerval: ;ﬂ Transition detect, applied: \'":s [ Very fikely to liquety

on U2 C e 3
Eathouske magritude M,:  6.30 Uit weight caleulation:  Based ory SBT uwmlnumw: Sandhiohy [ uiauefaction and na g, are equally fkely
Peak acreleration: 012 Use fil: No Limit depth applied: Yes O] unike to iquefy
Dapth to water table (instu): 1.65 m Fill height: WA Limit depth: 10.00 m [ Almost certain it wil not liquafy

D.il! 0.04 B.EB
Displacement (cm}

LPI color scheme
[l Very high risk

O Heghrisk
[] vLow risk
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This software is licensed to: LDE Lid CPT name: 5LS -CPTOZ (10m)

CPT basic interpretation plots

5 Insitn

Depth {m)
Depth (m)

01234567 89101112131415161718

T
4

10
qt (MPa) RF (3) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No 58T legend
Points to test: P :a;dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e K,a::ienum Yes i B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand
3 weight calcul :  Based on :  Sands 9
e 3 o s Oyt 2 B fomined W fmrmsomu [ Kievskes
Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; SLS -CPTO2 (10m)

Liquefaction analysis overall plots
Liquefaction potential Vertical settlements

Lateral displacements

—

Depth (m)
Depth (m)

Depth (m)

205 S

— — —

205 ; -

el | P R

a0 0:2 0:4 0E 0.5 1 1.5 lli 0.602 0.004 0.606 0:1 0:}! 0-:3
CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B& (2014) Depth to GWT (erthq.):  1.65m Fill weight: N/ [l Amos: certain it wil liquety [l Very high risk
Hnasm method:  B&l (mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e m:
Easthausks magnitude M, 6.30 Unit welght calculation:  Based oSBT Cly like behavior appled:  Sands anly B Unarecion and so e, mesail ety [ Low ik
Peak ground a 0.12 Use fil: No Limit depth applied: Yes [ unike to fiquery
Depth to water table (instu): 1.65m Fill height: A Limit depth: 10.00 m . Almaost certain ik wil not liguefy
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This software is licensed to: LDE Ltd CPT name: SLS -CPTO3 (10m)
CPT basic interpretation plots

Sail Behaviou

_ Cone siiRiaace

Depth (m)
Depth (m)

Depth (m)
Depth (m)

01234567 89101112131415161718

5 10 5
gt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Analysis method: BE] (2014) Depth to GWT (erthg.):  1.65m Fill weight: A sar

Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No logend

Points to test: P :a;dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e 'ﬁrﬂum Yes i B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand

. weight calcy :  Based on :  Sands g 4

%‘U"W'“:ﬂ M, e g - g'ﬁ‘ilmwmw oo [ 2 Orgenic material [0 5 Shysandtosandysitt [T B. Very st sand
Depth to water table (instu): 1.65 m Al height: WA Limit depth: 10.00m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; SLS -CPTO3 (10m)

—

Depth (m)

T T
0 0.3 0.4 0.€

Depth (m)

Liquefaction analysis overall plots

Depth (m)

Depth (m)

05 i 1.5
CRR & CSR Factor of safety
Input parameters and analysis data F.S. color scheme
Analysis method: B&d (2014) Depth to GWT (erthg.):  165m Fill weight: NJA [l Amost certam it wil hiquefy
Frmm mesthod a&.l(znml)cw mrgm Inkerval: ;ﬂ Transition detect. appiied: vu:s [ Very fikely to liquety
Points Based on (1] C e m:
Eathouake magritude M, 6.30 Unit weight calculation:  Based oSBT Clay like behavior applied:  Sands only B Uisrmcon i . e, st il Mty
Peak ground acceleration: 0,12 Use fil: No Limit depth applied: Yes O] unike to iquefy
Dapth to water table (instu): 1.65 m Fill height: WA Limit depth: 10.00 m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid CPT name: SLS- CPTO4 (10m)
CPT basic interpretation plots

=

-

p

L

a Fa s
wbhouubhsbhwanminein

bl

Depth (m)

Depth (m)
Depth (m)

i li f
i . — S— = p— s ey
2 4 200 400 01234567 85101112131415161718
gt (MPa) RF (3%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: BE] (2014) Depth to GWT (erthg.):  1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: Based on Ic valuz Ic cut-off value: 260 appiied: Yes B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand
@mmm#w &g ﬁr‘mwm: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to
ﬂ'ﬂ.lﬂ accaleration: H H . .

Depth to water table (instu): 1.65 m Al height: WA Limit depth: 10.00m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: SLS- CPT04 (10m)
Liquefaction analysis overall plots

Depth (m)

Degpth (m)
Depth (m)

LS | P R

0 02 0.4 0.€ 05 i 1.5 )61.0.001 0.002 0.0020.063 0.0
CRR & CSR Factor of safaty Settlemant {em)
Input parameters and analysis data F.S. color scheme
Analysis method: BAI (2014) Depth to GWT (erthg.):  165m Fill weight: N/A [l Amost certain it wil iquefy
Frmm mesthod a&.l(znml)cw mrgm Inkerval: ;ﬂ Transition detect. appiied: vu:s [ Very fikely to liquety
Points Based on U2 C e m:
Earthouake magnitude M,; 630 Unt weight calculation:  Based onSBT  Clay like behavior applied:  Sands only B Unarecion and so e, mesail ety [ Low ik
Peak ground accelerationz 012 Use fill: No Limit depth applied: Yes [ unike to fiquefy
Dapth to water table (instu): 1.65 m Fill height: WA Limit depth: 10.00 m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid

CPT name; SLS- CPTOS (10m)

CPT basic interpretation plots

SBT Plot Sail Behaviour T)

Depth (m)
Depth {m)

10 15

Depth (m)
Depth (m)

01234567 89101112131415161718

gt (MPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: BAI (2014) Depth to GWT (erthg.):  1.65m Fill weight: NjA
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No 58T legend
Points to test: P :a;dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e K,a::ienum Yes i B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand
. weight calculation:  Based on :  Sandsg 1
%‘U"W'“:ﬂ M, e g - g'ﬁ‘ilmwmw oo [ 2 Orgenic material [0 5 Shysandtosandysitt [T B. Very st sand
Depth to water table (instu): 1.65 m Fill height: WA Limit dapthe 1000 m B 3. Caytosity day [[] . Cean sand t sty sand [] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; SLS- CPTOS (10m)

Liquefaction analysis overall plots

Liquefaction potential

Lateral displacements

Depth (m)
Depth (m)
Depth (m)

Depth (m)

il

0 02 0.4 0.€ 05 i 15 0.002 0.004  0.006

CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.5. color scheme LPI color schems
Analysis method: BAI (2014) Depth to GWT (erthg.):  165m Fill weight: NjA [l Amost certain it wil iquefy [l Very high risk
Hnasm method | E&J(mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e 3
Earthouake magnitude M,; 630 Unt weight calculation:  Based onSBT  Clay like behavior applied:  Sands only B Unarecion and so e, mesail ety [ Low ik
Peak ground a 0.12 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (jnstu): 1.65 m Fill height: WA Limit depthe 10.00m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid CPT name; ILS- CFT01

CPT basic interpretation plots

SBT Plot Sail Behaviour Type

Depth (m)
Depth (m)

01234567 885101112131415161718
SBT (Robertson et al. 1986)

Input parameters and analysis data

Analysis method: BE] (2014) Depth to GWT (erthg.):  165m Fill weight: NjA
Fines comrection method!  B&I {2014) Average results nterval: 3 Transkion detect. applied:  No 58T legend
Points to test: Based on Ic valuz Ic cut-off value: 260 K, appiled: Yes B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand
mm M'ﬂm g% ”f'ln'!‘ ﬂ“m calcufation: Nnm on SET gn“l'@ﬁ%w: YS"E"" anfy [ 2 Ogenicmaterial  [I] 5.ty sandto sancysitt [ 8. Very st sand
ai 3 H H . .
Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name; ILS- CFT01

Liquefaction analysis overall plots
FS Plot Liquefaction potential

Lateral displacements

Depth (m)

Depth (m)

0 02 0.4 0.€ 05 1 1.5 4
CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B& (2014) Depth to GWT (erthq.):  1.65m Fill weight: N/ [l Amos: certain it wil liquety [l Very high risk
Hnasm method:  B&l (mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e m:
Easthausks magnitude M, 6.80 Unit welght calculation:  Based oSBT Cly like behavior appled:  Sands anly B Unarecion and so e, mesail ety [ Low ik
Peak acreleraton:  0.28 Use fil: No Limit depth applied: Yes [ unike to fiquery
Depth to water table (instu): 1.65 m Fll heigit: LTS Limit depth: 1500 m [ Almast certain it wil not liqusfy
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This software is licensed to: LDE Lid CPT name; ILS- CPT02

CPT basic interpretation plots

5 Insitn

Depth {m)
Depth (m)

01234567 89101112131415161718

T
4

10
gt (MPa) RF (3) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA
Fines corection method: 881 {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: P ;a;-dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e K,a::ienum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
3 weight calcul :  Based on :  Sands 9
Posk o srmaatort 0.8 Use fil: To Lk depth ooty Yes W oot W 5% ewe el QI BYOTRERRCk
Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; ILS- CPT02

Liquefaction analysis overall plots
Liquefaction

Depth (m)
Depth (m)

LS gt b

a 0:2 0:4 0.
CRR & CSR

Input parameters and analysis data

Analysis method: B& (2014) Depth to GWT (ertha.):  1.65m Fill weight:

Fines correction mathod B&I (2014) Average results interval: 3 Transition detect. appliad:
Poinks b tests Based on Ic valus Ic cut-off value: 260 appiied:

Earthquake magnitude M,:  6.80 Unit weight calculation:  Based on SBT  Clay Iike behavior applied:
Peak ground accleratorz 0,28 Use fil: No Limit depth appliad:
Depth to water table (instu): 1.65 m All height: WA Limit cepthe

ntial

—

N/
No
Yes
Sands only

Yes
15.00m

Vertical settlements

Lateral displacements

F.S. color scheme
Bl Aimast certain it wil kquefy

[ Very fikely to liquety

[0 Liguefaction and no . are equally Fkely

O uniike to iquefy
[ Almast certain it wil not liqusfy

] I.ID
Displacement (cm}
LPI color scheme
[ Very high risk

O Heghrisk
[] vLow risk
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This software is licensed to: LDE Ltd CPT name: ILS- CFT03
CPT basic interpretation plots

_ Cone siiRiaace

Depth (m)
Depth (m)

Depth (m)
Depth (m)

01234567 89101112131415161718

5 10 15
qt (MPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No 58T legend
Points to test: P ;a;-dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e 'ﬁrﬂum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
3 weight calcul :  Based on :  Sands 9
e o s Oyt 2 B fomined W fmrmsomu [ Kievskes
Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

Liquefaction analysis overall plots

0+ e —

\'lli'dell mwz

g . (NS PR S——
9

Degpth (m)
Depth (m)
Depth (m)
Depth (m)
Depth {m)

T EOVRTR S— eenesansasheasan

TR L el ey A e e
T T — - r
0 0.2 0.4 0.€ 05 i 15 85 1 1k 2 i
CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.5. color scheme LPI color schems
Analysis method: BAI (2014) Depth to GWT (erthg.):  165m Fill weight: NjA [l Amost certain it wil iquefy [l Very high risk
Fines m method:  B&l (mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e m:
Eacthouake magnitude M,;  6.80 Unt weight calculation:  Based onSBT  Clay like behavior applied:  Sands only B Unarecion and so e, mesail ety [ Low ik
Peak acreleration:  0.28 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (jnstu): 1.65 m Fill height: WA Limit depthe 1500m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid CPT name; ILS- CFT04

CPT basic interpretation plots
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bl

Depth (m)
Depth (m)
Depth (m)

i li f
i . — S— = p— s ey
i 4 20 400 01234567 85101112131415161718
gt (MPa) RF (3%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: Based on Ic valuz [ cut-off value: 260 appiied: Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
@mmm#w g-g ﬁr‘mwm: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to
Wj'k‘l accaleration: 3 H A . .

Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

Liquefaction analysis overall plots
Liquefactig
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Depth (m)
Depth (m)
Depth (m)

T
4

a 0:2 0:4 0.
CRR & CSR

0.5 1 1.5
Factor of safety

3
Settlemant (cm)

Input parameters and analysis data F.S. color scheme
Anakysis method: BRI (2014) Depth to GWT (ertha.):  165m Fill weight: NjA [l Amost certain it will kquefy
mm mathod ! gmtjmml)cw :W:‘ag_;frzms Inkerval: ;ﬂ Transition detect, applied: \'":s [ Very fikely to liquety

on (1] C e m:
Eathouake magritude M, 6.0 Unit weight calculation:  BasedonSBT  Clay Iike behavior apphied:  Sands anly O Liauefaction and no Ba, are ecually Bely
Peak acreleration:  0.28 Use fil: No Limit depth applied: Yes O] unike to iquefy
Dapth to water table (instu): 1.65 m Fill height: WA Limit depth: 15.00m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Ltd CPT name: ILS- CFTO5
CPT basic interpretation plots

L - . e

Depth (m)
Depth (m)
Depth (m)

Depth (m)

01234567 89101112131415161718

10 15

gt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA

Fines corection method: 881 {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend

Points to test: P ;a;-dunlcwlm {:ﬁu.t—ufr\.uuelz:m 260 e 'ﬁrﬂum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand

3 weight calcul :  Based on :  Sands 9

Posk o srmaatort 0.8 Use il o Lk depth ooty Yes W toomtmew Wl ssmwksmonk W BVasioen
Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; ILS- CFT05

Liquefaction analysis overall plots
Liquefaction

Depth (m)

Degpth (m)
Depth (m)

@10 EEENENEEEEREE NE R

1 1.5

a0 0:2 ﬂ:# 0E 0.5
Factor of safety

CRR & CSR

Input parameters and analysis data

Analysis method: B& (2014) Depth to GWT (ertha.):  1.65m Fill weight:

Fines correction mathod B&I (2014) Average results interval: 3 Transition detect. appliad:
Poinks b tests Based on Ic valus Ic cut-off value: 260 appiied:

Earthquake magnitude M,:  6.80 Unit weight calculation:  Based on SBT  Clay Iike behavior applied:
Peak ground accleratorz 0,28 Use fil: No Limit depth appliad:
Depth to water table (instu): 1.65 m All height: WA Limit cepthe

ntial

Depth (m)
8.
>

F.S. color scheme
NjA Bl Aimast certain it wil kquefy
No [ Very fikely to liquety

Vertical settlements Lateral displacements

. v
T
1

2
Settlemant (cm)

Yes o [ Uiauefaction and no Fa. are equally Frkely [ Low risk
Yes O uniike to iquefy
1500 m [ Almast certain it wil not liquety
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This software is licensed to: LDE Lid

CPT name: ILS- CPTO1 (10m)

CPT basic interpretation plots

SBT Plot Sail Behaviour Type

Depth (m)

Depth (m)

Input parameters and analysis data

Analysis method: B& (2014) Depth to GWT (ertha.):  1.65m Fill weight:

Fines correction mathod B&I (2014) Average results interval: 3 Transition detect. appliad:
Poinks b tests Based on Ic valus Ic cut-off value: 260 appiied:

Earthquake magnitude M,:  6.80 Unit weight calculation:  Based on SBT  Clay Iike behavior applied:
Peak ground accleratorz 0,28 Use fil: No Limit depth appliad:
Depth to water table (instu): 1.65 m All height: WA Limit cepthe

N/
Mo

Yes

Sands anly
Yes

10.00 m

01234567 885101112131415161718
SBT (Robertson et al. 1986)

SBT legend

[ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7. Gravely sand to sand
. 2. Orgenic material n 5, Shity sand to sandy silt . B. Wery stif sand to
[l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name: ILS- CPTO1 (10m)

a0 0:2 0:4 0E
CRR & CSR

Input parameters and analysis data

is method: B&I (2014)
Fires correction mathod | BRI (2014)
Poinks to test: Based on Ic valus
Earthquake magnitude M, 6.80
Peak coaleraton: 0,28

ground a
Depth to water table (instu): 1.65 m

Depth (m)

Liquefaction analysis overall plots

0.5 1 1.5
Factor of safety
Depth to GWT (erthg.): 1.65m
Average results interval: 3
Tc cut-off value: 260
weight calculation:  Based on SBT
fil: No
Al height: WA

Depth (m)

Liquefaction potential

weight: NjB
Transition detect. applied:  No
appiied: Yes
Clay like behavior appfied;  Sands anly
Limit depth appliad: Yes
Limit depth: 10.00 m

Vertical settlements

Lateral displacements

205-4—— —

F.S. color scheme

Bl Aimast certain it wil kquefy

[ Very fikely to liquety

D Liquefaction and no lig. are equally leehy
O unike to iquefy

[ Almost certain it wil not liquafy

A
Displacement (cm}
LPI color scheme

[ Very high risk

O Heghrisk
[] vLow risk

€Llig v.3.5.2.22 - CPT Uquefaction Assessment Software - Report created on: 28/09/2023, 5:40:28 pm

Praject file: M:\LDE - Project{ID2\152DC1 8A-601D-4CFI-BACA-GEFROFEBE7AGI\IB0000- 380999\ 380561\L L \24477-Spedalist Saftware Models- iquefaction - IL5-380561 (ID 380561).0k



This software is licensed to: LDE Lid CPT name: ILS- CPTOZ (10m)

CPT basic interpretation plots

5 Insitn

Depth {m)
Depth (m)

01234567 89101112131415161718

T
4

10
gt (MPa) RF (3) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA
Fines corection method: 881 {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: P ;a;-dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e K,a::ienum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
. weight calculation:  Based on :  Sandsg 1
Posk o srmaatort 0.8 Use fil: To Lk dopth ooty Yes W oot W 5% ewe el QI BYOTRERRCk
Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name: ILS- CPTOZ (10m)

Depth (m)

a0 0:2 0:4 0E
CRR & CSR

Input parameters and analysis data

is method: B&I (2014)
Fires correction mathod | BRI (2014)
Poinks to test: Based on Ic valus
Earthquake magnitude M, 6.80
Peak coaleraton: 0,28

ground a
Depth to water table (instu): 1.65 m

Depth (m)

Depth to GWT (ertha.):
Average results interval:
Tc cut-off value: 260

f{aeiml caleulation:
Fill height: WA

Liquefaction analysis overall plots
Liquefaction

0.5 1 1.5
Factor of safety

165m
3

Based on SET
Ne

Depth (m)

weight:
Transiion detect. applied:
appiied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

ntial

—

N/
No
Yes
Sands only

Yes
10.00 m

Vertical settlements
HAB0 MG

Lateral displacements

T T

16.5
17
17.5
18
B5
19
19,5
20 e :
2.5 T —T 1 T T
i} 3 ] 1
Settlemant (cm) Displacement {cm)
F.S. color scheme LPI color scheme
Bl Aimast certain it wil kquefy [ Very high risk
[ Very fikely to liquety O Heghrisk
[ tiguefaction and no fa. are equaly fkely [ Low risk

O uniike to iquefy
[ Almast certain it wil not liqusfy
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This software is licensed to: LDE Ltd CPT name: ILS- CPTO3 (10m)
CPT basic interpretation plots

Sail Behaviou

_ Cone siiRiaace

Depth (m)
Depth (m)

Depth (m)
Depth (m)

01234567 89101112131415161718

5 10 5
qt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Anakysis method: BE] (2014) Depth to GWT (erthg.):  1.65m Fill weight: A sar

Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No legend

Points to test: Based on Ic valuz Ic cut-off value: 260 appiied: Yes B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand
@WWW*W g-g Igl;eﬂﬂmlwhﬂm: ﬁm"“‘m ﬂn“.'“‘”";:‘;.;w’ 3:?‘“""5' [ 2 Orgenic materiol [0 5 Stysandtosandysitt [T 8. Very st sand to

Wj'k‘l ai 3 H d-aﬂh H . .

Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name: ILS- CPTO3 (10m)

Depth (m)

Depth (m)

Liquefaction analysis overall plots

Depth (m)

Depth (m)

I, A - o5 N SRS SO S
: . . : r
a0 0.2 0.4 0E 0.5 1 1.5 0.5 1.5 2 4

CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}

Input parameters and analysis data F.5. color scheme LPI color scheme
is method: BAI (2014) Depth to GWT (erthg.):  165m Fill weight: NjA [l Amost certain it wil iquefy [l Very high risk
mm method ! géznml)c - m rz.ms Intarval: ;ﬂ Transition detect. appied: vu:s [ Very fikely to liquety O Heghrisk
on U2 C e m:

Eathouake magritude M, 6.0 Unit weight clculation:  Based onSBT  Clay ke behavior appfied: ~ Sands anly B Unarecion and so e, mesail ety [ Low ik
Peak ground a 0.28 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 10.00 m [ Almost certain it wil not liquety
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This software is licensed to: LDE Ltd CPT name: ILS- CPTO4 (10m)
CPT basic interpretation plots
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Depth (m)

Depth (m)
Depth (m)

i li f
i . — S— = p— s ey
i 4 20 400 01234567 85101112131415161718
gt (MPa) RF (3%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: Based on Ic valuz [ cut-off value: 260 appiied: Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
@mmm#w g-g ﬁr‘mwm: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to
Wj'k‘l accaleration: 3 H A . .

Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: ILS- CPT04 (10m)

Liquefaction analysis overall plots
Liquefactig

Vertical Wlﬂ Lateral dwmtl

Depth (m)

Depth (m)

T L o o Ry S
1748 [
17.5 |
m o L
85—
194t : [
19,5 ! I
- 2 fmeef
205 e = 2054 S
0 0.2 0.4 0.€ 05 i 1.5 [ 1 2
CRR & CSR Factor of safaty Settlemant {em)
Input parameters and analysis data F.S. color scheme
Analysis method: BAI (2014) Depth to GWT (erthg.):  165m Fill weight: N/A [l Amost certain it wil iquefy
Frmm mesthod a&.l(znml)cw mrgm Inkerval: ;ﬂ Transition detect. appiied: vu:s [ Very fikely to liquety
Points Based on U2 C e m:
Eathouake magritude M, 6.0 Unit weight clculation:  Based onSBT  Clay ke behavior appfied: ~ Sands anly B Unarecion and so e, mesail ety [ Low ik
Peak ground accelerationz 0,28 Use fill: No Limit depth applied: Yes [ unike to fiquefy
Dapth to water table (instu): 1.65 m Fill height: WA Limit depth: 10.00 m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Ltd CPT name: ILS- CPTOS (10m)
CPT basic interpretation plots

L - . e

Sail Behaviour T)

Depth (m)
Depth (m)
Depth (m)

Depth (m)

01234567 89101112131415161718

10 15

gt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA

Fines corection method: 881 {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend

Points to test: P ;a;-dunlcwlm {:ﬁu.t—ufr\.uuelz:m 260 e 'ﬁrﬂum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand

3 weight calcul :  Based on :  Sands 9

Posk o srmaatort 0.8 Use il o Lk dopth ooty Yes W toomtmew Wl ssmwksmonk W BVasioen
Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
€Llig v.3.5.2.22 - CPT Uquefaction Assessment Software - Report created on: 28/09/2023, 5:40:31 pm 19

Praject file: M:\LDE - Project{ID2\152DC1 8A-601D-4CFI-BACA-GEFAOFEBE7AGI\IB0000- 380999\ 380561\L L \24477-Spedalist Saftware Models- iquefaction - IL5-380561 (ID 380561).cky



This software is licensed to: LDE Ltd CPT name: ILS- CPTOS (10m)
Liquefaction analysis overall plots

CRR plot Liquefaction potential Lateral displacements
(] O =
0.5 0.5 48 -
1 1
15 1.5
2 2
2.5 5
3 3
3.5 a5
4 4
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5.5 55
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B E
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_ feed 9 fd - 9
g E ss E Es
g i i B
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115
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13
13.5
14
145
15
15.5
16
165
17
172.5
18
185
16
19.5
20
T Ll 1
[+] 0.2 0.4 0. 0.5 i i85 i} 1 1.5
CRR & CSR Factor of safaty Settlemant {em)
Input parameters and analysis data F.5. color scheme
Analysis method: BRI (2014) Depth to GWT (ertha.):  165m Fill weight: NjA [l Aimost certain it wil kiquefy
mm mathod ! gmtjmml)cw :W:‘ag_;frzms Inkerval: ;ﬂ Transition detect, applied: \'":s [ Very fikely to liquety
on (1] C e m:
Ezthquake magnitude M, 6.80 Uit weighk calculation:  Based on SBT  Clay like behavior applied:  Sands only B s a0 S o My
Peak ground a 0.38 Use fil: Mo Limit depch applied: Yes [ unike to iquery
Depth to wabar table (insitu): 1.65 m Fll height: WA Limit depth: 10.00 m [ Almost certain it wil not liquety
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This software is licensed to: LDE Lid CPT name: ULS- CPTO1

CPT basic interpretation plots

SBT Plot Sail Behaviour Type

Depth (m)
Depth (m)

01234567 885101112131415161718
SBT (Robertson et al. 1986)

Input parameters and analysis data

Analysis method: BE] (2014) Depth to GWT (erthg.):  165m Fill weight: NjA
Fines comrection method!  B&I {2014) Average results nterval: 3 Transkion detect. applied:  No 58T legend
Points to test: Based on le value Ic cut-off value: 260 K, applied: Yes Bl 1. Sensitive fine grained [l 4. Clavey 53t to sity [ 7. Gravely sand to sand
mm M'ﬂm ;:g “f'h'!‘ﬂ“m calcufation: Nnm on SET gn“l'@ﬁ%w: YS"E"" anfy [ 2 Ogenicmaterial  [I] 5.ty sandto sancysitt [ 8. Very st sand
a H H . .
Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: ULS- CPTO1

Liquefaction analysis overall plots
FS Plot Liquefaction potential

Lateral displacements

Depth (m)
Depth (m)

: S LR
a 0.2 0.4 0.

05 1 1.5 2 4 100 200
CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B& (2014) Depth to GWT (erthq.):  1.65m Fill weight: N/ [l Amos: certain it wil liquety [l Very high risk
Hnasm method:  B&l (mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e m:
Easthauske magnitude M, 7.50 Unit welght calculation:  Based oSBT Cly like behavior appled:  Sands anly B Unarecion and so e, mesail ety [ Low ik
Peak acreleraton: 0.5 Use fil: No Limit depth applied: Yes [ unike to fiquery
Depth to water table (instu): 1.65 m Fll heigit: LTS Limit depth: 1500 m [ Almast certain it wil not liqusfy
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This software is licensed to: LDE Lid CPT name: ULS- CPT02

CPT basic interpretation plots

5 Insitn

Depth {m)
Depth (m)

01234567 89101112131415161718

T
4

10
gt (MPa) RF (%) SBT (Robertson et al. 1986)

Input parameters and analysis data
Analysis method: BE] (2014) Depth to GWT (erthg.):  1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: P ;ass;dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e K,a::ienum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand

. : weight calcy :  Based on :  Sands g 4
%‘U"W'“:ﬂ M, e g - g'ﬁ‘ilmwmw oo [ 2 Orgenic material [0 5 Shysandtosandysitt [T B. Very st sand
Depth to water table (instu): 1.65 m Al height: WA Limit depth: 15.00m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: ULS- CPT02

Liquefaction analysis overall plots
Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR

F.S. color scheme

Input parameters and analysis data
Bl Aimast certain it wil kquefy

Anakysis method: BRI (2014) Depth to GWT (erthg.):  1.65m Fill weight: NjA
Frmmm: a&.l(znml)cw mrgm Inkerval: ;ﬂ Transition detect. appiied: vu:s [ Very fikely to liquety
Points Based on (1] C e m:
Eacthouake magnitude M,: 7.0 U weghtcalclton:  Based on SBT Gy ke bebavir ppled: St cry B Unarecion and so e, mesail ety [ Low ik
Pek ground a 0.65 Use il No Limit depth applied: Yes [ uniike to iquefy
Depth to water table (instu): 1.65 m Fill height: A Limit cepthe 1500m [ Almast certain it wil not liquety
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This software is licensed to: LDE Ltd CPT name: ULS- CFTO3
CPT basic interpretation plots
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qt (MPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No 58T legend
Points to test: P ;ass;dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e 'ﬁrﬂum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
3 A weight calcul :  Based on :  Sands 9
e o s Oyt 2 B fomined W fmrmsomu [ Kievskes
Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name: ULS- CPT03

Liquefaction analysis overall plots
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CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.5. color scheme LPI color scheme
is method: B8 (2014) Depth to GWT (arthg.):  1.65m Fill weight: A [l Amos: certain it wil liquety [ Very high risk
Ceoetineter: DI | Aembhes " Tkedes et e = Fo
e iporins g T o Yo ™ @ umeniey .
Depth to water table (jnstu): 1.65 m Fill height: WA Limit depth: 15.00m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid CPT name: ULS- CPT04

CPT basic interpretation plots
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gt (MPa) RF (3%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: Based on Ic valuz [ cut-off value: 260 appiied: Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
@mmm#w ;:g ﬁr‘mwm: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to
ﬂ'ﬂ.lﬂ accaleration: H H . .

Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: ULS- CPT04

Liquefaction analysis overall plots
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Depth (m)
Depth (m)

o 02 0.4 0.€ 0.5 1 15 4 5
CRR & CSR Factor of safaty Settlemant {em)
Input parameters and analysis data F.5. color scheme
Analysis method: BRI (2014) Depth to GWT (ertha.):  165m Fill weight: NjA [l Aimost certain it wil kiquefy
Frmm mesthod a&.l(znml)cw mrgm Inkerval: ;ﬂ Transition detect. appiied: vu:s [ Very fikely to liquety
Points Based on (1] C e m:
Eacthouake magnitude M,: 7.0 Unt weight calculation:  Based onSBT  Clay like behavior applied:  Sands only B Unarecion and so e, mesail ety [ Low ik
Peak acreleration: (.65 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (instu): 1.65 m Fill height: WA Limit depth: 1500 m [ Almost certaln it wil not liquety
€Llig v.3.5.2.22 - CPT Uquefaction Assessment Software - Report created on: 28/09/2023, 5:26:24 pm &

Praject file: M:\LDE - Project{ID2\152DC1 8A-601D-4CFI-BACA-GEFA0FEBETAG\0\133000-333999\333265\L 1| \24477-Spedaiist Saftware Models-d iquefaction - LLS-333265 (ID 333265).dq



This software is licensed to: LDE Ltd CPT name: ULS- CFTOS
CPT basic interpretation plots
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gt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA saT

Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No logend

Points to test: Based on Ic valuz [ cut-off value: 260 appiied: Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
@mmm#w ;:g ”f'h‘[‘f‘;w“ calcufation: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to

ﬂ'ﬂ.lﬂ accaleration: H H . .

Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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CPT name: ULS- CPTOS

This software is licensed to: LDE Lid

Liquefaction analysis overall plots
Liquefaction potential

Lateral displacements
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CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.5. color scheme LPI color schems
Analysis method: BAI (2014) Depth to GWT (erthg.):  165m Fill weight: NjA [l Amost certain it wil iquefy [l Very high risk
Hnasm method | E&J(mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e 3
Eacthouake magnitude M,: 7.0 Unt weight calculation:  Based onSBT  Clay like behavior applied:  Sands only B Unarecion and so e, mesail ety [ Low ik
Peak ground a 0.65 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (jnstu): 1.65 m Fill height: WA Limit depthe 1500m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid

CPT name; ULS- CPTO1 (10m)

CPT basic interpretation plots

SBT Plot Sail Behaviour Type

Depth (m)

Depth (m)

Input parameters and analysis data

Analysis method: B& (2014) Depth to GWT (ertha.):  1.65m Fill weight:

Fines correction mathod B&I (2014) Average results interval: 3 Transition detect. appliad:
Poinks b tests Based on Ic valus Ic cut-off value: 260 appiied:

Earthquake magnitude M,:  7.50 Unit weight calculation:  Based on SBT  Clay Iike behavior applied:
Peak ground acceleratonz  0.65 Use fil: No Limit depth appliad:
Depth to water table (instu): 1.65 m All height: WA Limit cepthe

A
Mo

Yes

Sands anly

Yes
10.00 m

01234567 885101112131415161718
SBT (Robertson et al. 1986)

SBT legend

[ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7. Gravely sand to sand
. 2. Orgenic material n 5, Shity sand to sandy silt . B. Wery stif sand to

B 3Caytosityday [ 6 Cieansandtsitysand [] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: ULS- CPTO1 (10m)

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential
S i i (R s
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Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.5. color scheme LPI color scheme
Anabysis method: BRI (2014) Depth to GWT (ertha.):  165m Fill weight: NjA [l Amost certam it wil hiquefy [l Very high risk
mm mathod: gémml)cw mrgm Inkarval: ;ﬂ Transktion detect, appiied: \’":s [ Very fikely to liquety O Heoh sk

on u= c ue: appiied:
Eathouake magritude M, 7.50 Unit weight calculation:  BasedonSBT  Clay Iike behavior apphied:  Sands anly O Lauefaction and no ko, are ecully Bely 7] Low risk
Peak ground acceleration:  0LE5 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (instu): 1.65 m Fill height: WA Limit depth: 1000 m [ Almost certaln it wil not liquety
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This software is licensed to: LDE Lid CPT name: ULS- CPTOZ (10m)

CPT basic interpretation plots

5 Insitn
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T
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gt (MPa) RF (%) SBT (Robertson et al. 1986)

Input parameters and analysis data
Analysis method: BE] (2014) Depth to GWT (erthg.):  1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: P ;ass;dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e K,a::ienum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand

. : weight calcy :  Based on :  Sands g 4
%‘U"W'“:ﬂ M, e g - g'ﬁ‘ilmwmw oo [ 2 Orgenic material [0 5 Shysandtosandysitt [T B. Very st sand
Depth to water table (instu): 1.65 m Al height: WA Limit depth: 10.00m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name: ULS- CPTOZ (10m)

LS | P R

a 0:2 0:4 0.
CRR & CSR

Input parameters and analysis data
Analysis method: BRI (2014)

Fires correction mathod | BRI (2014)
Based on Ic valus
Earthquake magnitude M, 7.50
Peak ground acceleratonz  0.65
Depth bo water table (inst): 1.65 m

Depth (m)

of safaty

Depth to GWT (ertha.):
Average results interval:

Liquefaction analysis overall plots
Liquefaction potential

Depth (m)
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165m Fill weight: M/A
3 Transition detect. applied:  No
260 i Yes

Yes
WA Limit depth: 10.00 m

appied:
Based on SBT  Clay like behavior applied:  Sands anly
No Limit depth applied:

Vertical settlements
MO AR

Lateral displacements

F.S. color scheme
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[ Awmast certain it wil not liquefy

100 200 SﬂI
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This software is licensed to: LDE Ltd CPT name; ULS- CPTO3 (10m)
CPT basic interpretation plots

Sail Behaviou
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Depth (m)

Depth (m)
Depth (m)

01234567 89101112131415161718

5 10 5
qt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Analysis method: BE] (2014) Depth to GWT (erthg.):  1.65m Fill weight: A sat

Fines comrection method!  B&I {2014) Average results nterval: 3 Transkion detect. applied:  No legend

Points to test: Based on Ic valuz Ic cut-off value: 260 appiied: Yes B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand
sty s mugiiiue B,z =8 Ure Seont ik Beed o g‘ﬁynmu%w: S A [ Ogenicmoteriol  [I] . Sitysandtosancysit [T B. Very stiifsand

ﬂ'ﬂ.lﬂ a H d-aﬂh H . .

Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
€Llig v.3.5.2.22 - CPT Uquefaction Assessment Software - Report created on: 28/09/2023, 5:26:28 pm 15

Praject file: M:\LDE - Project{ID2\152DC1 8A-601D-4CFI-BACA-GEFAOFEBETAG\0\133000-333999\333265\L 1| \24477-Spedaiist Saftware Models-d Iquefaction - ULS-333265 (ID 333265).dq



This software is licensed to: LDE Lid

CPT name; ULS- CPTU3 (10m)

Depth (m)

T T
0 0.3 0.4 0.€

Depth (m)

Liquefaction analysis overall plots

Depth (m)

Depth (m)

Lateral d

\'ll'dlell mlu E

05 i 1.5
CRR & CSR Factor of safety
Input parameters and analysis data F.5. color scheme LPI color scheme
Anabysis method: BRI (2014) Depth to GWT (ertha.):  165m Fill weight: NjA [l Aimost certain it wil kiquefy [l Very high risk
mm mesthod gémml)cw mﬁm Inkerval: ;ﬂ Transition detect. appiied: \"":s [ Very fikely to liquety [0 Hih risk
on = c e appiled:

Eathouake magritude M, 7.50 Unit weight calculation:  Based on SBT &wlnumw: Sands anly O Lauefaction and no ko, are ecully Bely 7] Low risk
Peak ground acceleration:  0LE5 Use fil: No Limit depth applied: Yes O] unike to iquefy
Dapth b water table (instu): 1.65 m Fill height: WA Limit depth: 10.00 m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid CPT name: ULS- CPT04 (10m)
CPT basic interpretation plots

=

-

p

L

a Fa s
wbhouubhsbhwanminein

bl

Depth (m)

Depth (m)
Depth (m)

i li f
i . — S— = p— s ey
i 4 20 400 01234567 85101112131415161718
gt (MPa) RF (3%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: Based on Ic valuz [ cut-off value: 260 appiied: Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
@mmm#w ;:g ﬁr‘mwm: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to
ﬂ'ﬂ.lﬂ accaleration: H H . .

Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: ULS- CPT04 (10m)

Liquefaction analysis overall plots
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a 0:2 0:4 0.
CRR & CSR
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Factor of safety

r
Settlemant (cm)

Input parameters and analysis data F.S. color scheme
Anakysis method: BRI (2014) Depth to GWT (ertha.):  165m Fill weight: NjA [l Amost certain it will kquefy
mm mathod ! &mufcw :W:‘ag_;frzms Inkerval: ;ﬂ Transition detect, applied: \'":s [ Very fikely to liquety

on (1] C e m:
Eathouake magritude M, 7.50 Unit weight calculation:  BasedonSBT  Clay Iike behavior apphied:  Sands anly O Liauefaction and no Ba, are ecually Bely
Peak acreleration: (.65 Use fil: No Limit depth applied: Yes O] unike to iquefy
Dapth b water table (instu): 1.65 m Fill height: WA Limit depth: 10.00 m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Ltd CPT name; ULS- CPTOS (10m)
CPT basic interpretation plots
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gt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA saT

Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No logend

Points to test: Based on Ic valuz [ cut-off value: 260 appiied: Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
@mmm#w ;:g ”f'h‘[‘f‘;w“ calcufation: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to

ﬂ'ﬂ.lﬂ accaleration: H H . .

Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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1 INTRODUCTION

Land Development & Engineering Ltd (LDE) was engaged by NZHG Gisborne Limited to undertake a
geotechnical investigation of a site located at 556 & 560 Aberdeen Road, Gisborne (Figure 1).

The 2,700m? site is proposed to be subdivided into 12 Lots for residential development (Figure 1). This
geotechnical report pertains to proposed Lot 11 and Lot 12, 556 & 560 Aberdeen Road, Gisborne.

e " i U
b 4

Figure 1 556-560 Aberdeen Road (outlined in blue), with the proposed subdivision outlined in yellow, Lot 11 and 12 highlighted
in white. Image source: Tairawhiti Maps (Gisborne District Council, 2023) Accessed: September 2023

2 PROPOSED DEVELOPMENT

A 12-lot subdivision is proposed at 556 & 560 Aberdeen Road across the property with the legal description Lot 2
DP 1585, PT Lot 1 DP 1585, and Lot 1 DP 1817. The proposed development consists of 7 structures formed of
four double-storey duplex buildings, one single-storey building and two standalone dwellings (Figure 1).

The proposed driveway is located centrally of the site to provide access between lots and Aberdeen Road.
Proposed access and building platform locations are shown in Figure 1 and Appendix A.

A 93.6m? double storey building is proposed across Lot 11 and 12 (Figure 2), with timber framing in accordance
with NZS3604 (2011), with weatherboard and sheet wall cladding, profiled metal roofing and a concrete floor or
suspended timber floor.

The purpose of this investigation was to determine and assess the nature of the ground beneath the building site
to inform our geotechnical recommendations for site development and design of the building’s foundations. The
investigation was completed to satisfy the requirements of Gisborne District Council (2022) for Resource and
Building Consent.
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Figure 2: (From top to bottom): Floor plans for proposed duplex building across
drawing (Lot 11 and 12 is labelled). Image Source: Client supplied.

Lot 11 and 12, alongside the architect's
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The site is located within the established suburb of Te Hapara, Gisborne, approximately 2.0km northwest of the
Gisborne CBD. The site is generally flat and is elevated between 6m and 7m (New Zealand Vertical Datum
(NZVD) 2016). 556 (LOT 2 PT 1 DP 1585) & 560 (LOT 1 DP 1817) Aberdeen Road, occupy a combined area of
approximately 2,700m?.

556 & 560 Aberdeen Road, occupy flat lying ground which, at one time, comprised the historic foreshore of
Taranganui-a-Kiwa (Poverty Bay). The 1:250,000 geological map of the region (Mazengarb & Speden, 2000)
indicates the site is underlain by Holocene aged beach deposits which consist predominantly of sand. The
Taruheru River is located approximately 120 m to the north; elevation falls relatively gently towards the river until
the riverbank, which falls around 6m over some 25m laterally.

The GNS Active Fault Database does not identify any active fault traces or any fault buffer zones affecting the
site. The nearest mapped active fault is the Repongaere Fault, located approximately 14 km to the north-west of
the properties (GNS Science, 2020).

Our review of Gisborne District Council's (GDC) GIS viewer, Tairawhiti Maps (Gisborne District Council, 2023),
and GNS Science's Active Faults Database (GNS Science, 2020) revealed the following:

e 556 & 560 Aberdeen are mapped as being within an area of moderate liquefaction risk.
e The nearest active fault is the Repongaere Fault, located approximately 14 km to the north-west of the
properties.

e The site is mapped as yellow tsunami evacuation zone,

In addition to the risk of liquefaction, the nearby riverbanks of the Taruheru River presents the possibility of lateral
spreading in a liquefaction-inducing earthquake event.

Our review of the 2023 aerial photographs indicates that the properties were not severely impacted by flooding
associated with Cyclone Gabrielle.

Historical aerial imagery was reviewed as part of this investigation using Retrolens and Google earth aerial
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photography, which revealed the following: -

Figure 3: Historical aerial imag

Residential dwellings were constructed at both properties prior to 1942 (the earliest available aerial
photograph with sufficient resolution).

In the 1942 aerial photograph there appears to be some form of structure/s, a pile of material, or
disturbance to the ground beneath the southwest comer of 556 Aberdeen Road. However, the
resolution of the aerial photography is not sufficient to reliably determine what occupied the southwest
corner of the property.

A large shed was constructed in the southwest corner of 5566 Aberdeen Road sometime between
1942 and 1966, along with smaller auxiliary structures at both properties.

Several small structures or ‘lean-tos’ were constructed between 1966 and 1988 across both

properties.

A shed/garage was constructed in the south-east corner of 560 Aberdeen Road.

Between 1988 and 2021 additions were carried out to the garage/shed in the south-east corner of
560,

and the large shed in the southwest corner of 556. The water tank for 560 Aberdeen Road was
removed, along with several of the smaller auxiliary structures across both properties.

ery of the Aberdeen Road Subdivision (Source: (Refrolens.co.nz)), with the location of the

individual lots marked in yellow. (a) Aerial imagery from 1942, (b)1968, (c) 1977, (d) 1988.
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Our investigation of the entire site included the following: -

* A walkover assessment of the site and immediate surrounding area to assess its geomorphology and
identify any features which may influence our engineering recommendations, or the long-term
performance of the ground.

e 15No. 50mm diameter, hand auger boreholes drilled to refusal or 2.5m target depth at the proposed
building locations, with measurements of undrained shear strength taken every 0.2m, and associated
DCP's to the 2.5m target depth.

e Complete liquefaction analysis of the Five CPTs which were undertaken across the site during the due
diligence phase, three at 556 Aberdeen Road and two at 560 Aberdeen Road (Figure 4).

No geotechnical investigations were undertaken within the proposed lot areas, due to presence of the existing
driveway, trees, and vegetation.

Site wide test locations are shown on the Geotechnical Investigation Plan (Figure 4), and as Appendix A. Logs
with details of the relevant testing completed are presented as Appendices B and C.
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Figure 4: Geotechnical Investigation Plan for proposed development, Lot 11 and 12 highlighted in white.

5 GROUND CONDITIONS

This section addresses the ground conditions encountered during our investigations.

5.1 Site Stratigraphy

5.1.1 Development Wide

Ground conditions are reasonably consistent across the site. Typically, the property is underlain by topsoil and/or
fill to a depth between 0.3m and 0.8m below ground level (bgl), which overlies sand/ silt mixtures to a depth of
1.0m. Underlying this, medium dense to dense sand was encountered to around 6.5m to 7.0m.

Deposits of firm clay were encountered from around 6.5m to 7.0m, with stiff silt/clay mixtures extending to depth
from approximately 13m.

A copy of the test logs is provided as Appendix B.
5.1.2 Lot 11 and Lot 12 Site Specific Nuances

The site is generally level and ground conditions were found to be relatively comparable across the site. The
nearest available geotechnical investigations data, hand auger boreholes HA12 and HA15 from Lot 9 & 10
represents the Topsoil/ Fill depths of 0.5m and 0.6m from the existing ground surface and Dynamic penetrometer
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results ranged between 0.5 and 4 blows per 50mm. Therefore, we assume the results will comparably be similar
within this proposed lot areas.

Groundwater was encountered at depths of between 1.50m and 2.88m across the site. A low-bound groundwater
level of 1.65m bgl was adopted in our assessments. Given that testing was completed in the wettest year on
record for Gisborne, the groundwater level adopted is considered significantly elevated from typical levels and no
further allowance has been applied for seasonal variations.

This section summarises our assessment of the natural hazards that might affect the site including earthquake,
tsunami, erosion, volcanic and geothermal activity, landslip, subsidence, sedimentation, wind, drought, fire, or
flooding, that might affect the property, as generally defined in Section 106 of the Resource Management Act., as
well as the hazards as defined in Section 71(3) of the Building Act (2004), including erosion (including coastal
erosion, bank erosion, and sheet erosion), falling debris (including soil, rock, snow and ice), subsidence,
inundation (including flooding, overland flow, storm surge, tidal effects and ponding), and slippage.

The GNS NZ Geology Web-map and Active Faults Database (GNS Science, 2020) do not show any faults
passing beneath the subject site. There also does not appear to be any surface expressions which would indicate
the presence of an active fault beneath or within close proximity to the site. We therefore consider the surface
fault rupture risk to be low.

Based on the published geological information for the region, discussed in Section 3.2, and obtained site-specific
CPT data, we consider that a seismic site subsoil classification of D- "Deep or Soft Soil" is appropriate as defined
by NZS 1170.5 (2004).

In accordance with the NZ Building Code and NZS 1170.5 (2004) the structure proposed is considered
Importance Level 2 (IL2) with a design working life of 50 years, therefore:
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e The Serviceability Limit State (SLS) design earthquake has an annual exceedance probability (AEP)
of 1/25, and;
» The Ultimate Limit State (ULS) design earthquake has an AEP of 1/500.

An intermediate state event (ILS) has been considered in accordance with Gisborne District Council's (GDC's)
requirements. This design case has an AEP of 1/100.

The modules of the Earthquake Geotechnical Engineering Practice series jointly published by Ministry of Business
Innovation and Employment (MBIE) and the New Zealand Geotechnical Society (NZGS) (2021) provides
guidance under Section 175 of the Building Act (2004), to assist with ensuring compliance with the Act. We have
adopted the ground motions published within Module 1 (2021) for geotechnical design which are summarised in
Table 1.

Table 1 - Summary of adopted seismic parameters.

Horizontal Peak Ground Accelerations (PGA), g 0.12 0.28 0.65
Effective magnitude, Mw 6.3 6.8 7.5

Liquefaction is the term used to describe the temporary, but substantial, loss of strength and stiffness which can
occur in saturated, unconsolidated soils that are subjected to strong shaking. In addition to near-total strength
loss, liquefaction may also result in the expulsion of sediment and water at the surface, ground, and structure
settlement, and in lateral (spreading) displacement of the ground.

The liquefaction potential was assessed with site-specific CPT data using specialist geotechnical software (CLiq
Ver.3.3.1.13) in general accordance with NZGS/ MBIE Module 3 Guidance (2021).

Liquefaction triggering was assessed using the method proposed by Boulanger and Idriss (2014).

Liquefaction-induced, free-field, vertical, volumetric strains were estimated using the method proposed by Zhang
et al (2002)

A low-bound groundwater level of 1.65m bgl was adopted as discussed in Section 5.2.

Cyclic softening is a phenomenon that occurs when the strength and stiffness of a soil decreases due to repeated
cyclic loading such as that resulting from strong seismic shaking. Relatively soft clay soils are commonly
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susceptible to this phenomenon, which can be accentuated where these soils are sensitive i.e., there is a
significant difference between the soil's peak and residual shear strength.

Due to the presence of the clay rich estuarine soils at this site, we have undertaken a cyclic softening analysis for
the ULS design case. The Gisborne 2007 earthquake was of comparable magnitude and PGA to the ILS design
case. No liquefaction or induced settlements were identified within the proximity of the subject site because of this
earthquake. Accordingly, cyclic softening has been assessed for the ULS design case only.

Our assessments assumed:

e An N value of 14 for the clay-like soils, based on previous work undertaken proximally by LDE within
the estuarine deposits.

* An estimate of the maximum, post-liquefaction, volumetric strain based on the work by Robertson and
Cabal (Robertson & Cabal, 2014) which recommends a default value of 0.5% for clay-like soils.

The results of our analyses is summarised in Table 2; detailed outputs are included as Appendix D.

The Liguefaction Potential Index (LPI) and Liquefaction Severity Number (LSN) are indices used to assess the
general performance level of liquefied deposits in accordance with the NZGS/MBIE Module 3 Guidance (2021).

Our analyses indicate that liquefaction-induced settlements are likely to be negligible (<5mm) in a design SLS
seismic event,

Under the ILS design case, liquefaction-induced settlements are estimated to be between 20mm and 50mm. As
discussed in Section 6.3.2, no liquefaction, or liquefaction-induced settlements were identified within the proximity
of the subject site as a result of the Gisborne 2007 earthquake, which had almost identical ground motions.
Accordingly, we consider it unlikely that liquefaction would be realised under ILS seismic shaking and conclude
that the software is likely to be over-estimating liquefaction potential.

DEe

':' ' DEVELOPMVMENT
e ENGINEERING

Professional Engineering Services -9-



Project Reference: 24477
556-560 Aberdeen Road, Te Hapara, Gisborne
Document |D: 386994

Table 2 - Summary of liquefaction analysis results.

CPT-01 0 0 <5 [<5] - <5 [<5]
CPT-02 0 0 <5 [<5] - <5 [<5]
SLS CPT-03 0 0 <5[<5] - <5[<5] Lo
1/25 year
CPT-04 0 0 <5 [<5] - <5 [<5]
CPT-05 0 0 <5 [<5] . <5 [<5]
P e ———
CPT-01 2 8 ~30 [~25] : ~30 [~25]
CPT-02 4 12 ~50 [~45] - ~50 [~45]
ILS 5
11100 year | CPT-03 2 5 ~20 [~20] - ~20 [~20]
CPT-04 4 12 ~45 [~40] - ~45 [~40]
CPT-05 3 10 ~45 [~30] - ~45 [~30]
—_—————————————————————————————————————————————————————————|
CPT-01 18 23 ~75 [~70] ~45 ~120 [~70]
CPT-02 18 23 ~85 [~75] ~40 ~125 [~75]
uLs = N
1/500 year | CPT 03 16 19 70 [65] ~40 110 [65] L3
CPT-04 20 24 ~85 [~80] ~40 ~125 [65]
CPT-05 18 23 ~85 [~65] ~40 ~125 [65]
Effects of . . . i
liquefaction Key | - 'msignificant | L1:Miid L2 Moderate L3: High L4 Severe
Notes:

e Liquefaction triggering Boulanger and Idriss (2014) methodology limited to upper 15m. Limited to 10m
of soil profile shown in square brackets [ ].

+ Settlements are free-field estimated settlements and do not include any building-induced settlements.

¢ Effects of Liquefaction based on NZGS Module 3 (New Zealand Geotechnical Society (NZGS) &

Ministry of Business, Innovation and Employment (MBIE), 2021)

Under design ULS seismic shaking, settlements in the order of 110mm to 125mm are estimated. However, given

the rationalisation to the Gisborne 2007 earthquake, discussed above, we consider that total, free-field, seismic

settlements are likely to less than 100mm.
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Lateral spreading typically occurs in sloping ground or level ground close to slopes or waterways and is most
commonly caused by loss of strength due to earthquake-induced liquefaction. Typically, the degree of lateral
movement diminishes as the distance from the waterway, or free face, increases.

Liquefaction-induced lateral displacements were estimated in CLiq software using the method proposed by Zhang
et al (2004). utilising an Ic cut-off of 2.6, clean sand and overburden corrections, and inferred soil unit weights.

The methods available to predict lateral displacements from CPT data. Both these methods are based upon
limited case studies and as such have inherent limitations for broader application. They are known to be highly
inaccurate with predictions versus empirical data varying by a factor of two (NZGS Module 3 (2021)) or possibly
more. Accordingly, lateral spreading potential was also assessed through numerical modelling, using Slide 2
(Version 9.027) by Rocscience Inc., to provide a more reliable estimate and allow sensitivity analyses to be
undertaken.

Both methods, and associated results are discussed below.

QOur CLig assessment adopted the ‘Level ground with a free face’ approach, because the alternative option (gently
sloping ground) was found to estimate lateral displacements in excess of 600mm under the ILS design case.

Our assessment was based on the sites closest proximity to the Taruheru River (117m) and a free face height of
Tm (elevation relief from the site to the river) and was completed for each CPT.

Table 3 presents the results of these analyses.

Table 3 - Summary of Lateral Spreading Displacements

CPTO1 <5 ~105 =315 Major
CPTO2 <5 ~170 ~390 Major
CPTO3 <5 ~100 ~275 Minor to Moderate
CPT04 <5 ~250 ~460 Major
CPTO05 <5 ~180 ~380 Major
Global lateral Minor to Moderate Major Severe
movement categories 0 to 300mm 300 to 500mm >500mm

Notes:

s [Free-face method adopted limits of lateral spreading to 2H. Chu et al (2006) have compared predicted values
of lateral spread using the Zhang et al model with actual measurements of lateral displacement following the
1899 Chi Chi earthquake. They found that predicted values better matched observed values when
liquefaction calculations in the CPT profile were limited to a depth of twice the free face height (2H).

s Global lateral movement categories based on MBIE Guidance for TC3 (Ministry of Business Innovation and
Employment Hikina Whakatutuki, 2015)
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6.4.2 Numerical Modelling Assessment

Numerical modelling was used to assess the potential for lateral displacements using Slide 2 as discussed above.

Our modelling assessed non-circular slip surfaces using the ‘Cuckoo” search method and adopting the ‘Vertical
Strength Ratio’ material strength model for the liquefied layer.

From past projects and general geological knowledge of this area, it is our experience that the Holocene beach
sand transitions to clay-rich deposits towards the river, likely due to a combination of river migration and overbank
deposition. In many areas along the Taruheru river a relic river terrace can be clearly identified, however this area
had been developed prior to the earliest available historic aerial imagery and consequently the temrace boundary
could not be identified.

Accordingly, we have adopted a conservative ‘what if." scenario in our modelling where the liquefied layer has
been extended at consistent thickness and elevation to the river.

Figure 5 shows the base model, the surface profile of which was plotted from recent LIDAR data. Note the left
side of the model has been manually extended to check the potential for more critical slip surfaces.
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Figure 5: Base model for numerical lateral displacement analysis

The liquefied shear strength to overburden stress (Tauw/ Sigma) ratio was derived for the sand/ silt mixtures from
statistical analysis of CPT data. The Tau/ Sigma Ratio was found to vary significantly, ranging from 0.08 to 0.98; a
value of 0.2 was adopted to provide a moderately conservative estimate for the body of liquefied material. Figure
6 shows a plot of Tau/ Sigma ratio with depth for CPT04.
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Figure 7: Tau/ Sigma ratio plot for CPT04 and plot showing depth of liquefiable material. Blue line shows value adopted in our
modelling.

Two design cases were assessed:

1. Static Flow
This design case models a post seismic liquefied case to assess the potential for flow failures to
impact the subject property.

2. Seismic Yield
This assessment determines the PGA required for the site to be affected by lateral displacements
considering seismic action coincident with the fully liquefied condition. A magnitude of 0.1g was
considered reasonable to represent an aftershock occurring within the short-term, liquefied timeframe.

6.4.2.1 Results

The results suggest that the property will not be affected in the static flow scenario with failures extending to a
maximum of around 31m from the riverbank, some 85m from the subject property.

Under the seismic yield design case the subject property is estimated to be affected with a PGA of around 0.11g.
Accordingly, lateral displacements are not anticipated in this scenario.

Full results are presented in Appendix E.
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Numerical modelling indicates that lateral displacements of the magnitude estimated by CLiq are only achieved
when full seismic PGAs are applied in the fully liquefied condition. Such a scenario is considered to be of very
low probability, and highly conservative. We consider however that there is a reasonable probability of an
aftershock occurring during this timeframe.

We conclude that the numerical modelling provides a more realistic estimate of ground performance, particularly
given the apparent overestimation of liquefaction affects, discussed in Section 6.3.3. Accordingly, we consider
that the subject site has low lateral spreading potential.

Lateral stretch is a metric of the amount of differential extension that a portion of land may experience during an
episode of lateral spreading. The lateral stretch across a foundation is a main factor in foundation damage due to
liquefaction and lateral spreading as a result of a large earthquake.

Given the results of our numerical analyses, discussed above, lateral stretch is not anticipated at the subject site
under the design cases assessed.

Liquefaction may lead to foundation bearing failure, by either ‘punch through’ failure or a reduction in bearing
capacity when liquefaction occurs within the zone of influence of load bearing foundations.

A preferred foundation option has not been identified for the proposed structures at the time of writing and we
have completed liquefied bearing assessments for both raft-type surface structures and piled foundations.

A unit weight of 17kN/m® was adopted for both the non-liquefied and liquefied soil layers. An angle of internal
friction of 34 degree was adopted for the non-liquefied material.

The Tau/sigma ratio for these assessments was based on site-specific CPT data and taken as 0.075 for the
liguefied material within the zone of influence of the foundations.

Alow-bound groundwater level was taken as 1.65m, as discussed in Section 5.2.

A reduction factor of 0.75 was applied to the ultimate capacities calculated for the proposed, two-storey, duplex
buildings, in accordance with MBIE Module 5 (2021) for moderately loaded structures.

Our assessment of pile foundations assumed:
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¢ Ordinary piles embedded to a minimum depth of 0.5m at 0.3m diameter (including concrete caver),
and

* Anchor piles embedded to a minimum depth of 0.9m at 0.4m diameter (including concrete cover), and

* 100kPa design load.

Both projected area and ‘punch-through'’ failure mechanisms were assessed.

The design load was found to be acceptable in both design cases. Note that our calculations are dependent on
the assumptions listed within this Section. Should the pile diameter, pile embedment depth or design loads
change, the liquefied bearing capacities will need to be reassessed.

For the raft-type surface structures assessments were completed for the single-storey and two-storey buildings
assuming:

+ Foundation widths as presented in the 15% architectural drawings, and
* An embedment depth of 0.2m.

Liquefied bearing capacities were calculated to be 19kPa for the proposed single-story buildings and 14kPa for
the proposed two-storey duplex structures.

The values presented above are dependent on the assumptions listed. Should the foundation breadth,
embedment depth or design loads change, the liquefied bearing capacities will need to be reassessed.

Considering the rationalisation provided in Section 6.3.3, we consider that seismic ground performance at this site
would be equivalent to a TC2 classification in accordance with Table 15.6 of the MBIE Guidance (2015).

The site is not located in a mapped flood hazard zone. GDC aerial imagery post cyclone Gabrielle does not
indicate this site experienced significant impacts.

The Gisborne / East Cape coastline is classified as being at the highest risk in the country of being affected by
tsunami. Modelling for the Gisborne region (GNS Science Te Pl Ao, 2016) indicates that the site is sufficiently
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elevated and is unlikely to be inundated in 1:100, 1:500, and 1:2500-year return period tsunami events,
respectively. Civil defence tsunami inundation maps show that the site mapped as a yellow zone, which may be
subject to tsunami hazard in the case of a severe (ie M8.9) local earthquake on the Hikurangi subduction margin
(Gisbome District Council Te Kaunihera o Te Tairawhiti, 2019) .

Cohesive soils containing significant proportions of certain clay minerals can be subject to appreciable volume
change caused by variations in soil moisture content, most notably between seasons or from the uptake of water
through the root systems of trees and shrubs. This is referred to as soil reactivity or shrink-swell behaviour.

The surficial soils at this site are granular in nature and therefore not subject to expansivity.

The topsoil across the site is expected to be subject to consoclidation with applied load and is not suitable to
support structural loads.

The firm clay beneath the site may also be subject to consolidation settlement depending on the foundation option
selected and the structural loads applied. The potential for consclidation settlement within this material should be
assessed once the foundation type and structural loads have been determined.

From our assessment of the natural hazards and ground deformation risks presented to the proposed
development we consider that the proposed structures can be safely located on the site, provided that the
recommendations given in Section 7 are adopted.

The finished ground level should be graded so that water cannot pond against, beneath or around the buildings
for the economic life of structure. To achieve this, it will be important that the building platform beneath the topsoil
grades away from the site. Contouring should avoid the potential for concentration and discharge of surface water
over point locations which could result in soil erosion or instability.
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Access is proposed from Aberdeen Road. No major/ significant earthworks are anticipated to form access to the
proposed dwellings.

No lot specific geotechnical investigations were undertaken for this lot due to the presence of the existing
driveway, trees, and vegetation. Ground conditions were found to be relatively comparable across the site. Any
aberrations encountered for this lot will be addressed during construction.

Based on the general site investigation and analysis, we consider that foundations comprising pile foundations or
raft-type surface structures are suitable for the site conditions providing the recommendations and limitations
presented within this section are addressed in design.

Based on the scope of work completed, the following aspects need to be considered in detailed design:

+ Site Class - Class D - Deep or soft sail

* Liquefaction-induced vertical settlements - TC2 equivalent
+ Relatively high groundwater level

« Liquefied bearing capacity

+ Potential for consolidation settlement

Foundations must extend beneath any topsoil, uncontrolled fill, organic and/ or otherwise unsuitable material.

The found ground conditions to be relatively comparable across the site and by taking available nearby
geotechnical investigations data into consideration, we assume for the Lot 11/12 duplex structure, a static
geotechnical ultimate bearing capacity of 210kPa will be available from 0.6m depth. A reduction factor of 0.45
should be applied to this value to give the design bearing strength (qabs).

A short-term, post-seismic (static), liquefied bearing capacity, equivalent to the values presented in Section 6.5,
should be assessed in structural design. Note that these liquefied bearing capacities are contingent on the
assumptions listed within Section 6.5. Should these assumptions change in design, the liquefied bearing
capacities will need to be reassessed. This may require some iterative design between the geotechnical and
structural engineers.
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Surface water from roof, impermeable surfaces, or any slopes should be collected and discharged away from the
building to mitigate against flooding, erosion, soil expansivity, and/ or potential instability. The site will be
connected to the reticulated network. Rainwater will be collected from the roof and all paved surfaces including
parking areas and discharged into the GDC reticulated stormwater network.

All service pipes, stormwater structures should be designed and constructed to ensure adequate capacity,
strength, and water tightness to prevent leakage into the platform through blockage, running under pressure, or
structural failure.

All service pipes installed within any fill should be flexible, or flexibly joined, so that they may deflect without
breaking if the ground settles.

A record should be kept of the position, type, and size of all subsoil drains, and in particular of their outlets.

There are trees within the vicinity scattered across the property which might potentially cause damage through
heaving as a result of root growth and/or settlement resulting from soil shrinkage from the moisture uptake of the
roots. To reduce the chance of damage to the foundations, we recommend one of the following options:

* Any Trees/ plants that at their mature high will not be a minimum of that height away from the
foundation should be removed including its major root structure.

* Arootbarrier should be designed and installed between the offending plant and the structure.

+ Foundation should be taken to a depth no less than 1.0m where damage from the roots of a plant is
unlikely.

If new trees, shrubs, or gardens are established near the structure, care should be taken to ensure:
s The vegetation does not interfere with any subfloor ventilation or services to the structure.
+ Over-watering of the vegetation does not saturate the ground near the foundations.
s Trees or shrubs with the potential to develop significant root systems should be planted a minimum
distance equal to the mature height of the plant away from the foundations.

Considering sustainability as early as possible in a project's development, could lead to significant project
opportunities and wider positive outcomes. Geotechnical opportunities for increased sustainability for this project
include:
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» Striping and stocking topsoil for reuse (dependant on presence/ levels of contaminants).

* Designing for cut and fill balance where possible.

* Reuse of site won materials, or using materials won from other sites including use of recycled
crushed concrete aggregate for hard fill.

» Contributing site investigation data to the New Zealand Geotechnical Database (NZGD) to help
reduce the site investigations needed in the future.

* Using local consultants and contractors to reduce transport related emissions.

Following development of the site in accordance with our recommendations, we consider that: -

a) The land in respect of which a consent is sought, or any structure on the land built in accordance with our
recommendations, is unlikely to be subject to material damage by erosion, falling debris, subsidence,
slippage, or inundation from any source; and

b) Any subsequent use that is likely to be made of the land is unlikely to accelerate, worsen, or result in
material damage to the land, other land, or structure by erosion, falling debris, subsidence, slippage, or
inundation from any source; and

¢) Sufficient provision has been made for physical access to each allotment to be created by the subdivision.

Prior to an application for Building Consent, it is important we are given the opportunity to review the final
development drawings to ensure the recommendations contained within this report have been followed and
interpreted correctly. Following successful review of the development drawings, we are able to update this report
to support an application for Building Consent.

Verification requirements will be provided once the form of the foundations has been determined.

This report should be read and reproduced in its entirety including the limitations to understand the context of the
opinions and recommendations given.
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This report has been prepared exclusively for NZHG Gisbomne Limited in accordance with the brief given to us or
the agreed scope and they will be deemed the exclusive owner on full and final payment of the invoice.
Information, opinions, and recommendations contained within this report can only be used for the purposes with
which it was intended. LDE accepts no liability or responsibility whatsoever for any use or reliance on the report
by any party other than the owner or parties working for or on behalf of the owner, such as local authorities, and
for purposes beyond those for which it was intended.

This report was prepared in general accordance with current standards, codes and best practice at the time of this
report. These may be subject to change.

Opinions given in this report are based on visual methods and subsurface investigations at discrete locations
designed to the constraints of the project scope to provide the best assessment of the environment. It must be
appreciated that the nature and continuity of the subsurface materials between these locations are inferred and
that actual conditions could vary from that described herein. We should be contacted immediately if the conditions
are found to differ from those described in this report.

Ambraseys, N., & Srbulov, M. (1995). Earthquake induced displacements of slopes. Soil Dynamics and
Earthquake Engineering, 14(1), 59-71.

Boulanger, R., & Idriss, |. (2014). CPT and SPT based liquefaction triggering proceedures. Report No. UCD/CGM-
14, 1.

Bray, J. D., & Travasarou, T. (2007). Simplified procedure for estimating earthquake-induced deviatoric slope
displacement. Journal of geotechnical and geoenvironmental engineering, 133(4), 381-392.

Cetin, K., Bilge, H. T., Wu, J., Kammerer, A. M., & Seed, R. B. (2009). Probabilistic model for assessment of
cyclically induced reconsolidation (volumetric) strains. ASCE Journal of Geotechnical and
Geoenvironmental Engineering, 387-398.

Chu, D. B., Stewart, J. P., Youd, T. L., & Chu, B. L. (2006). Liquefaction-Induced Lateral Spreading in Near-Fault
Regions during 1999 Chi-Chi, Taiwan Earthquake. Journal of Geotechnical & Geoenvironmental
Engineering, 1549-1565.

Gisborne District Council. (2023). Tairawhiti Maps. Retrieved 2022, from https://maps.gdc.govt.nz/H5V2_12/
Gisborne District Council Te Kaunihera o Te Tairawhiti. (2019). Tsunami inundation and evacuation maps.
Gisborne District Council Te Kaunihera o Te Tairawhiti. (2021). Minimum Requirements for Geotechnical Reports.

Gisborne District Council Te Kaunihera o Te Tairawhiti. (2022). Bearing Capacity and Geotechnical Investigation
Requirements for Buildings.

GNS Science. (2020). New Zealand Active Faults Database.

GNS Science Te Pi Ao. (2016). Probabilitistic Mapping of Tsunami Hazard and Risk for Gisborne City and Wainui
Beach. Wellington: GNS.

GNS Science Te Pl Ao. (2022, November 5). New Zealand Active Faults Database. Retrieved from
https://data.gns.cri.nz/af/

DEe

o =T S Professional Engineering Services  -20-
e ENGINEERING



Project Reference: 24477
556-560 Aberdeen Road, Te Hapara, Gisborne
Document |D: 386994

Jibson, R. W. (2007). Regression models for estimating coseismic landslide displacement. Engineering geclogy,
91(2-4), 209-218.

Mazengarb & Speden. (2000). Geology of the Raukumara area. Institute of Geological and Nuclear Sciences
1:250,000 geological map 6.

Ministry of Business Innovation and Employment Hikina Whakatutuki. (2015). Repairing and rebuilding houses
affected by the Canterbury earthquakes - Part C Technical Guidance. Wellington.

New Zealand Geotechnical Society (NZGS) & Ministry of Business Innovation and Employment (MBIE). (2021,
November). Earthquake Geotechnical Engineering Practice Module 1. Overview of the Guidelines, Rev 1.
Wellington.

New Zealand Geotechnical Society (NZGS) & Ministry of Business, Innovation and Employment (MBIE). (2021,
November). Earthquake Geotechnical Engineering Practice Module 3. Identfication, assessment and
mitigation of liguefaction hazards Rev1. Wellington.

Retrolens.co.nz. (n.d.). Retrieved from retrolens.co.nz.

Robertson, P. K., & Cabal, K. L. (2014). Guide to Cone Penetration Testing for Geotechnical Engineering. 6th
Edition. Gregg Drilling & Testing Inc.

Standards New Zealand Te Mana Tautikanga O Aotearoa. (2004). NZS1170.5 Structural Design Actions: Part 5:
Earthquake Actions- New Zealand. Wellington: Standards New Zealand.

Tonkin & Taylor. (2015). Liquefaction vulnerability and Geotechnical Assessment - Guidance for Gisborne District
Council.

Zhang, G., Raobertson, P., & Brachman, R. (2002). Estimating liquefaction-induced groundsettiements from CPT
for level ground. Canadian Geotechnical Journal, 39(5), 1168-1180.

Zhang, C., Robertson, P., & Brachman, R. (2004). Estimating liquefaction-induced lateral displacements using the
standard penetration test or cone penetration test. Journal of Geotechnical and Geoenvironmental
Engineering, 130(8), 861-871.

DEe

o =T S Professional Engineering Services  -21-
e ENGINEERING



Project Reference: 24477
556-560 Aberdeen Road, Te Hapara, Gisborne
Document |D: 386994

Compressible Compressible soils are those that will undergo a reduction in volume under an imposed load,

Soils: such as the weight of fill or a structure. This occurs firstly as a result of the expulsion of air
and water from the soil void spaces (primary settlement) and secondly due to a restructuring
of the soil skeleton to take the load (secondary settlement).

Cyclic Cyclic-softening is a related condition to liquefaction can also affect clay soils when subjected

Softening: to cyclic-loading. Clay soils may significantly soften and led to bearing capacity failure, in
addition to post-earthquake consolidation settlements may occur as a result of the earthquake
shaking.

Expansive Cohesive soils containing significant proportions of certain clay minerals can be subject to

Soils: appreciable volume change caused by variations in soil moisture content, most notably

between seasons or from the uptake of water through the root systems of trees and shrubs.
This is also often referred to as soil reactivity or shrink-swell behaviour.

Lateral Lateral spread of liquefied soils is the lateral displacement of blocks of land moving laterally

Spread: towards a free edge (for example a riverbank) or within sloping ground. More lateral
movement tends to occur closest to the edge with less movement further back. Lateral
spreading may result in large permanent ground displacements including cracks, fissures,
vertical officesets and overall settlement of the ground.

Lateral Lateral stretch is the amount of differential extension that a portion of land may experience

Stretch: during an episode of lateral spreading. The lateral stretch across a foundation is a main factor
in foundation damage due to liquefaction and lateral spreading because of a large
earthquake.

LiDAR Light Detection and Ranging (LiDAR) is a method of remote sensing topographical survey.

Limit States:  Seismic design criteria for performance-based design. SLS, SLS2 & ULS are prescribed in
NZS1170.5 (Standards New Zealand Te Mana Tautikanga O Aotearoa, 2004)

e  Serviceability Limit State (SLS): Functional requirements for the serviceability limit
state are assumed to be met if the structure or part can continue to be used as
originally intended without the need for repair (SLS1) or can remain operational or
continue to be occupied as appropriate (SLS2). SLS earthquakes are considered
highly likely to occur during the lifetime of the structure.

. Ultimate Limit State (ULS): Functional requirements for the ultimate limit state are
assumed to be met if:

a) People within, and adjacent to the structure are not endangered by the structure
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Liquefaction:

or part.

b) Displacements of the structure are such that there is no contact between any
parts of a structure for which contact is not intended, or between separate
structures on the same site, if such contact would damage the structures or
parts to the extent that persons would be endangered, or detrimentally alter the
response of the structure{s) or parts, or reduce the strength of structural
elements below the required strength.

c) The structure does not deflect beyond a site boundary adjacent to which other
structures can be built or collision between the structure and any adjacent
existing structures cannot occur.

d) There is no loss of structural integrity in either the structure or part.

. Intermediate Limit State (ILS): ILS is an intermediate seismic event between SLS &
ULS although is not a code requirement. The behaviour of soils and geotechnical
systems under earthquake shaking may be highly non-linear and even exhibit a
pronounced ‘step change’ in performance with increasing intensity of shaking. For such
cases, only considering performance at the SLS and ULS levels of shaking would fail
to identify potentially poor and unacceptable performance at intermediate return
periods of shaking.

Liquefaction is the term used to describe the temporary, but substantial, loss of strength and
stiffness which can occur in saturated, unconsolidated soils that are subjected to strong
shaking. In addition to near-total strength loss, liquefaction may also result in the expulsion of
sediment and water at the surface, ground and structure settlement, and in lateral (spreading)
displacement of the ground.

LPI

LSN

Liquefaction potential index is a liquefaction damage index. LPI ranges between 0 and 100
and sites with an LPI of 5 indicate a high liquefaction risk and sites with LPI greater than 15
indicate very high risk (lwasaki et al, 1982). Not to be used as a precise measure of
liguefaction-induced ground damage but as an indicator of the general level of liquefaction
severity.

Liquefaction Severity Number is a liquefaction damage index. LSN varies from 0
(representing no liquefaction vulnerability) to more than 100 (representing very high
liguefaction vulnerability (van Ballegooy et al, 2013). LSN places greater importance (than
LPI) on the thickness of the non-liquefied crust when the groundwater table is close to the
ground surface. Not to be used as a precise measure of liquefaction-induced ground damage
but as an indicator of the general level of liquefaction severity. LNS was developed based on
the observations/ investigations from the Canterbury earthquake sequence

PGA:

Punch
Through

Peak Ground Acceleration (PGA) is the maximum ground acceleration during an earthquake
as a proportion of gravity.

Punch through failure occurs when a foundation punches through a crust of non-liquefiable
material due to underlying liquefaction occurring and can lead to potential damage to
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Failure: foundations and/ or large settlements.
Technical Following the 2010 -2011 Canterbury earthquake sequence the Ministry of Business
Category: Innovation and Employment (MBIE) assigned three technical categories (TC1, TC2, TC3)

across the residential ‘green zone' for foundation investigation and design guidance focusing
on one and two storey timber-framed dwellings. These categories are broadly defined as
below:

¢ TCA1: Liquefaction damage is unlikely in future large earthquakes. Standard residential
foundation assessment and construction is appropriate.

s TC2: Liquefaction damage is possible in future large earthquakes. Standard enhanced
foundation repair and rebuild options in accordance with MBIE guidance are suitable to
mitigate against this possibility.

e TC3: Liquefaction damage is possible in future large earthquakes. Individual
engineering assessment is required to select the appropriate foundation repair or
rebuild option.

e TC2/ TC3 Hybrid: A site that straddles liquefaction settlement limits of TC2 and TC3
where the SLS settlements are assessed as being less than 50 mm but the ULS
settlements are assessed at greater than 100mm.

Whilst this guidance is intended for residential buildings in the Canterbury region, they have
been widely adopted to convey liquefaction vulnerability across New Zealand.

The Modules: The New Zealand Geotechnical Society (NZGS) and MBIE jointly published a series of
guidelines for Earthquake Geotechnical Engineering Practice. Revision 1 of the Modules was
published in November 2021 and they provide guidance under section 175 of the Building Act
2004 to assist parties to comply with their obligations under the Building Act 2004. The
following modules currently form the collection:

« Module 1: Overview of the guidelines

¢ Module 2: Geotechnical investigation for earthquake engineering

¢  Module 3: |dentification, assessment, and mitigation of liquefaction hazards

¢  Module 4; Earthquake resistant foundation design

¢ Module 5: Ground improvement

e Module 5A: Specification of ground improvement for residential properties in the
Canterbury region

« Module 6: Retaining walls
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APPENDIX A
SITE PLAN
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APPENDIX B
HAND AUGER TEST LOGS
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Test D: HAO01
d
@E% Hand Auger Borehole Log e
LU e EnaiNEERING Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709871mN, 2036134mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.5m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
- In-situ Testing
_E_ F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 e 9 vanelD:NA | E
Vane undrained shear strength, s, (kPa) h
K] 3 Material Description ';‘ 50 100 150 200 m'f 2
SAND, with race rootlets and silt; dark brown. Very loose; moist; !
i sand, fine to medium. R
| SAND:; brown. Loose: moist; sand, fine to medium. i
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e
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1.80m: Light grey.
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L
| 2.0_] L
L
g [ -
i 4 i
] 2.20m: Grey with orange motties. 0
- i [ ; -
[
7 2.40m; Wet. ) i
| 2.5 ‘ iy
Hole Depth: 2.50m |Terml nation: TARGET DEPTH @ Vane peak ¥ Standing water level
Remarks:
O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow

Benerated with CORE-GS by Geroc - HAXTP Log v8 - 6/10/2023 11:.08:16 am

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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Benerated with CORE-GS by Geroc - HAXTP Log v8 - 6/10/2023 11:.08:18 am

Vr Test ID: HAO02
[
(== Hand Auger Borehole Log Ll T
LU e EnaiNEERING Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709864mN, 2036136mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.5m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
_ g In-situ Testing
_E_ F2 T Dynamic cone penstrometer (blows / 50mm) Values
g g| 5 5 3 : s : vanelD:NA | E
Vane undrained shear strength, s, (kPa) h
K] 3 g Material Description ';‘ 50 100 150 200 m'f 2
SAND, with minor silt, with trace rootlets; dark brown. Very loose; !
i moist; sand, fine to medium. ! R
t ﬁ
&
L 0.5_] . -3
SAND; brown. Loose; moist; sand, fine to medium.
| 1.0 o
_ 8 I
:
2
1.5 © - 3
@ 1.50m: Grey with orange motties.
@
!
]l x -
1.70m: Light grey. i
! I
5"
7 2.40m; Wet. >' i
[ 255 LS
Hole Depth: 2.50m |Terml nation: TARGET DEPTH @® Vane peak ¥ Standing water level
Remarks:
O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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Vr Test ID: HAO03
(i
(== Hand Auger Borehole Log ol T
LU e EnaiNEERING Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709847mN, 2036129mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 7m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
_ g In-situ Testing
_E_ F2 T Dynamic cone penstrometer (blows / 50mm) Values
£ g| = H . % 4 i vanelD:NA | E
Vane undrained shear strength, s, (kPa) h
K] 3 g Material Description ';‘ 50 100 150 200 m'f 2
SAND, with minor silt, with trace rootlets; dark brown. Very loose;
l= moist; sand, fine to medium; trace metal fragments. R
2 ;
1= A - |
4 g , ...... =
pr
| 0.5 . L2
_ SAND; brown. Loose; moist; sand, fine to medium. ...... L
1.0 ! - @
L I -
1§ ¢ -3
-
L { B : L
g ;
1T i I i
1 1.80m; Grey with orange motties. ' """"" i
l 1.90m: Wet : i
| 20| 2
1
| '. b=
»
. » -
[
. x u
2.40m: Saturated. 1
g =48~ & -2
St L
2
g g E
g Hole Depth: 2.50m |Termlnation: TARGET DEPTH @ Vane peak ¥ Standing water level
g Remarks:
% O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
E Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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V. Test ID: HAO04
d
(;C}EﬂDE Hand Auger Borehole Log i I s
\ w DEVELOPMEMNT .
. T Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709842mN, 2036126mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 7m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
- In-situ Testing
_E_ F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 e 9 vanelD:NA | E
v drained shear strength, s, (kPa) ~
K] 3 Material Description ';‘ v it . 200 m'f 2
SAND, with minor silt, with trace rootlets; dark brown. Loose;
i moist; sand, fine to medium. R
| SAND; brown. Loose; moist; sand, fine to medium. ...... i
0.5 . L2
| 1.0 - &
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L ]
a L ]
. E & I
8 ' .
4 - .. ................ -
§ '
[ 15_] ® -
§ )t
1o 5
=
i 1.90m: Wet. i
| 2.0 2
] i 4 L
2.20m: Saturated |
25, ® o

Hole Depth: 2.50m

| Termination: TARGET DEPTH

Remarks:

@ Vane peak

Benerated with CORE-GS by Geroc - HAXTP Log v8 - 6/10/2023 11:08:22 am

aterials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

[N s e s mp botwsen sear vans an DCP vaios

No correlation is implied between shear vane and DCP values.

¥ Standing water level
O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
UTP = Unabie to Penetrate
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Benerated with CORE-GS by Geroc - HAXTP Log vo - 6/10/2023 11:08:23 am

y Test ID: HAO05
(i
(== Hand Auger Borehole Log ol T
LU e EnaiNEERING Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709846mN, 2036121mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 7m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
= § In-situ Testing
_E_ F2 T Dynamic cone penstrometer (blows / 50mm) Values
g g| 5 5 3 : s : vanelD:NA | E
Vane undrained shear strength, s, (kPa) h
K] 3 g Material Description ';‘ 50 100 150 200 m'f 2
SAND, with minor silt, with trace rootlets and gravel; dark brown.
i E Loose; moist; sand, fine to medium; gravel, fine to medium, R
8 subrounded to subangular. :
- E .?.. ....... -
| 2 X
| g ...... M
| 5] -3
SAND; brown. Loose; moist; sand, fine to medium.
| 1.0 - &
[ ]
- . =
L ]
L ]
18 [ N
4 § " S - .. ............. -
£ t
15 & ¢ - &
3 )
! 1
4T >I -
1 1.80m: Brownish grey. :' T i
l 1.90m: Wet ' 4 i
| 20| 2
= 1 B
<
b
. x u
2.40m: Saturated. |
L 2.5 ® - 2
Hole Depth: 2.50m |Terml nation: TARGET DEPTH @® Vane peak ¥ Standing water level
Remarks:
O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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Test D: HA06
@DE Hand Auger Borehole Log e
W\ - DEVELOPMEMNT
= HRN NS Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709835mN, 2036107mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.2m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 g 9 vanelD:NA | E
Vane undrained shear strength, s, (kPa) -
K] 3 Material Description 'g‘ 50 100 150 200 m'f 2
= SAND, with minor silt, with trace rootlets and gravel; dark brown.
i ‘§ L Very loose; moist; sand, fine to medium; gravel, fine, subangular. R
[ N N EEaa le
=2
' SAND; brownish orange. Loose; moist; sand, fine to medium.
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1.90m: Brownish grey. Saturated. !
| 2.0_] B
2.00m: Brownish grey with orange motties. Poor recovery > 50%. :
°
] : 2
®
g [ 2.5 \I -
: ;
A -
2
g L] B
g Hole ; 2.20m Termination: HOLE COLLAPSE @ Vane peak ¥ Standing water level
g Remarks:
% O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
E Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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.- | SAND; light brown with orange mottles. Loose; moist; sand, fine
i | to medium. B
L 1.0 ; i -
~ [™1.00m: Brownish grey with orange streaks. P
12 NM.20m: Wet 1 I
g LTy
o !
15 & : X I8
8 “[N1.50m: Saturated. \"
£ : !
7 -[™M.70m: Poor racovery > 30%. f i
¢
| L ] -
L
2.0 L
1< i

Test ID: HAO07
) Hand Auger Borehole Log D e
PR RPN Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709824mN, 2036090mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
= § In-situ Testing
_E_ F2 T Dynamic cone penstrometer (blows / 50mm) Values
= g £ H 2 el e 9 VanelD:NA | E
Vane undrained shear strength, s, (kPa) h
K] 3 g Material Description ';' 50 100 150 200 m'f' 2
SILT, with minor sand, with trace rootlets; dark brown. Stif;
i moist; non-plastic; sand, fine to medium; trace charcoal. R
13 |
| £ S '
B 0.40m: Sandy. Sand, fine to medium.
[ 0.5 % |
=2

5.0

4.5

[ ]
- . e
L ]
»
5 [ 2.5 ) - o
St L
2
g g E
g Hole Depth: 2.00m |Tennlnation: HOLE COLLAPSE @ Vane peak ¥ Standing water level
g |Remarks:
% O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
E Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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7 Test ID: HA08
Hand Auger Borehole Log L B
DEVELOPMEMNT
T Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709850mN, 2036087mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.5m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
= § In-situ Testing
_E_ F2 T Dynamic cone penstrometer (blows / 50mm) Values
£ g| = H . % 4 i vanelD:NA | E
Vane undrained shear strength, s, (kPa) h
a 3 g Material Description s 50 10 150 200 m'f' 2
SAND, with minor silt, with trace rootlets; dark brown. Very loose;
1= moist; sand, fine to medium. i
|8 L _
SAND; light brown. Loose; moist; sand, fine to medium. i
0. 3
[ ]
'
| 1.0 o
]
- L ] o
L ]
4 2 L
g | &
18 . [ ] N
L .
4 § ..=......| e e .. ...... -
o >'
15 & P L2
£ |
I : B
1.60m: Brownish grey. )
1 1.80m: Brownish grey orange streaks. R : ----- i
v
| 2.0_] 9 i =
+| ~2.00m: Dark brown. Wet. “\l
] [™2.30m: Brownish grey. : i
. - x u
[™2.40m: Saturated. /
5 - 2.8 . ® 3
st 1 i
2
g‘ F R
g Hole Depth: 2.50m |Termlnation_: TARGET DEPTH @® Vane peak ¥ Standing water level
g Remarks:
% O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
E Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is Implied between shear vane and DCP values. UTP = Unable to Penetrale
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Test D: HA09
@DE Hand Auger Borehole Log i I s
W\ - DEVELOPMEMNT
T Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709853mN, 2036094mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.5m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
% g H 2 2 g 9 vanelD:NA | E
v drained shear strength, s, (kP ~
K] 3 Material Description 'g‘ S e s enual m'f 2
SILT, with minor sand, with trace rootlets; dark brown. Stiff;
i moist; non-plastic; sand, fine. R
- 0.20m: SAND, with minor silt. Sand, fine to medium; trace brick fragments, i
]
L 0.5_] -3
| SAND; brownish orange. Loose; moist; sand, fine to medium. i
1.0 -
[
- [ ) é =
: |
| 1.5_] | o
] 1.50m: Brownish grey. 1 4
@
= L 5
& [
| & ] g
T L
. b g
L
2.0} ]
2.00m: Wet. ¥
L
. x u
2.40m: Saturated
| 25 ./ | =
Hole ; 2.50m Termination: TARGET DEPTH @® Vane peak ¥ Standing water level
Remarks:
O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate
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Hole ; 2.50m
Remarks:

Termination: TARGET DEPTH

aterials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

[N s e s mp botwsen sear vans an DCP vaios

No correlation is implied between shear vane and DCP values.
LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGARE! / www.lde.co.nz

@ Vane peak
O Vane residual

& Vane UTP

¥ Standing water level
<} Groundwater inflow

[> Groundwater outflow

UTP = Unable to Penetrate

7 : HA10
( Hand Auger Borehole Log ToniD:
| S Project ID: 24477
\ - DEVELOPMENT
i T Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709860mN, 2036093mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.5m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
= § In-situ Testing
_E_ F2 T Dynamic cone penstrometer (blows / 50mm) Values
£ g| = H . % 4 i vanelD:NA | E
v drained shear strength, s, (kP -
K] 3 g Material Description 'g‘ S e s enual m'f 2
SILT, with minor sand, with trace rootlets; dark brown. Stiff;
i moist; non-plastic; sand, fine. R
] 0.20m; SAND. Sand, fine to medium. """"""" i
18 A N S E
o5 -3
| | SAND; brownish orange. Loose; moist; sand, fine to medium. h
| 1.0 o
- b =
[ ]
[ ] :
=
-5 & '\ =
] _g : " [N1.70m: Brownish grey. 2
] £ ! ool L
4
2.0} i  w
2.00m: Wet. ' <
L I I
- 1\ e
" X 5
2.40m: Dark brown. Saturated. )
5 25 N =
- I 5
2
g L B
E
8
g
Q
E




Test ID: HA11
@DE Hand Auger Borehole Log i B35,
\\ - DEVELOPMENT
= e ey Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709865mN, 2036106mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 7m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 g 9 vanelD:NA | E
Vane undrained shear strength, s, (kPa) -
K] 3 Material Description 'g‘ 50 100 150 200 m'f 2
= SAND, with trace silt and gravel; dark brown. Loose; moist; sand,
| =2 fine to medium; gravel, fine to medium, subrounded to R
3 g subangular,
.g.. ............ I
=2
SAND; brownish orange. Medium dense; moist; sand, fine to
| medium. N S E
L 0.5_] =
L ]
- [ ] -
L ]
1.0 - &
L
- B " =
)
1w i
g B ]
18 i
L1s] & it |9
3 [
] T B
'
- [ -
L ]
4 - .:. N — -
[ ]
] d B
4
| 2.0_] |2
g [ -
[
L
T 2.30m: Wt : i
p
E 48 * 2
- I L
2
g S B
g Hole ; 2.50m Termination: TARGET DEPTH @ Vane peak ¥ Standing water level
g Remarks:
% O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
E Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unable to Penetrale
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Hole
Remarks:

; 2.50m

Termination: TARGET DEPTH

aterials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

[N s e s mp botwsen sear vans an DCP vaios

No correlation is implied between shear vane and DCP values.
LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGARE! / www.lde.co.nz

@ Vane peak
O Vane residual

& Vane UTP

¥ Standing water level
<} Groundwater inflow

[> Groundwater outflow

UTP = Unable to Penetrate

Test D: HA12
@DE Hand Auger Borehole Log I35,
W\ - DEVELOPMEMNT
g Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709880mN, 2036108mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.8m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 g Y VaneD:2888 | B
v drained shear strength, s, (kP e
K] 3 Material Description 'g‘ S e s enual m'f 2
SILT, with minor sand, with trace rootlets; dark brown. Stiff;
i moist; non-plastic; sand, fine. R
1 -5 e S St I 101/205.1) |
= o
1 0.30m: SAND, with minor silt. Sand, fine to medium. ik
; 0.40m: Black. T i
L 0.5 B
| SAND; brownish orange. Very loose; moist; sand, fine to
i medium. _ ¥
_ - |
o
L 1.0 B
L ] :
18 i & A
i : L] .
p § 25 - .'. o - »
L 15 3 (B B
m [
-] .. i L
-g b : <
1= | B
] < sy 2
N
| 2.0_] L
2.00m: Wet. ;
g 5 =
b
p
- o - 2
L
1 2.50m: Saturated ! i
5 - 2.5 h 4 ® -
St 1y
2
g R =
B
8
&
Q
E




Test D: HA13
@DE Hand Auger Borehole Log e T
W\ - DEVELOPMEMNT
= HRN NS Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709882mN, 2036101mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.8m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 g Y VaneD:2888 | B
Vane undrained shear strength, s, (kPa) -
K] 3 Material Description 'g‘ 50 100 150 200 m'f 2
SILT, with minor sand, with trace rootlets; dark brown. Stiff;
i moist; non-plastic; sand, fine. R
1 3 Q1 1t 116/28 (4.1)
= | ©
0.30m: SAND, with minor silt. Sand, fine to medium. =
L 0.5 . E
| SAND; brownish orange. Loose; moist; sand, fine to medium. !
_ L | o
T o
®
e [ ] . =
¢ ;
L 1.0 B
- b -
1]
1 ® | o
g !
4 § HI - .'. . - -
£ L
16 & \. B
@ i
2
: s
4 T i -
L ]
. fro o i i -2
>.
1 1.90m: Brownish grey. : i
L 2.0_] L
2.00m: Wet. )
g [ =
[
L
E L ] — 2
[ ]
1 2.50m: Saturated i
25 h 4 ! N
=]
7 — =

Hole
Remarks:

: 250m Termination: TARGET DEPTH

@ Vane peak

O Vane residual

Benerated with CORE-GS by Geroc - HAXTP Log v8 - 6/10/2023 11:08:34 am

aterials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

[N s e s mp botwsen sear vans an DCP vaios

No correlation is implied between shear vane and DCP values.

& Vane UTP

¥ Standing water level
<} Groundwater inflow

[> Groundwater outflow

UTP = Unable to Penetrate
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Benerated with CORE-GS by Geroc - HAXTP Log vo - 6/10/2023 11:08:35 am

aterials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

[N s e s mp botwsen sear vans an DCP vaios

No correlation is implied between shear vane and DCP values.

Testin:  HA14
@DE Hand Auger Borehole Log e T
\\ - DEVELOPMENT
- Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709887mN, 2036103mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.8m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 g Y VaneD:2888 | B
v drained shear strength, s. (kP S
K] 3 Material Description 'g‘ S e s enual m'f 2
SILT, with minor sand, with trace rootlets; dark brown. Firm;
1. moist; non-plastic; sand, fine. R
1 'g o111t T"T 57126(22) |
| ‘| SAND; brownish orange. Very loose; moist; sand, fine to ik
| medium. 0yl s e E
L 0.5_] B
=I
] - et -8
w0
L ]
e [ ] =
L ]
L 1.0 B
4
1@ -
g E
4 8 [ ] = :
L J
4 § SR - '. . - -
o T
15 & ¢ 5
3 ®
] T B
1.60m: Brownish grey. .
| i R B -2
]
] 1.90m: Wet ) I
| N
| 2.0_] L
1
] 1< -
L
] ) =
L
1 2.50m: Saturated ) i
[ 2.5 h 4 ! L
] L3
Hole 1 2.50m Termination: TARGET DEPTH @® Vane peak ¥ Standing water level
Remarks:
O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow

UTP = Unable to Penetrate
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Test D: HA15
@DE Hand Auger Borehole Log i I35
W\ - DEVELOPMEMNT
= HRN NS Method: 50mm Hand Auger Sheet: 10f1
Client: NZHG Coordinates: 5709885mN, 2036111mE Test Date: 12/09/2023
Project:  Geotechnical Investigation System: NZTM Logged By: SS
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: 6.8m (NZVD2016) Prepared By: SS
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Checked By: RH
In-situ Testing
E F2 Dynamic cone penstrometer (blows / 50mm) Values
£ g H 2 2 g Y VaneD:2888 | B
Vane undrained shear strength, s, (kPa) -
K] 3 Material Description 'g‘ 50 100 150 200 m'f 2
SILT, with minor sand, with trace rootlets; dark brown. Stiff;

i moist; non-plastic; sand, fine. R

i . SPES S PR I - S 86 /20 (4_3} -

{2 .5

A

1 0.40m: SAND, with minor sitt. Sand, finetomedium. | | T i
[ 0.5 E

| SAND: brownish orange. Very loose; molst: sand, fineto | |1 | i

i medium, B
L 1.0 B

]
L :
4 § HIS - Eh . - -
2 L ]
L 1.5_] ® -
i !
1 B
. H i 2
L
| 2.0_] L
2.00m: Brownish grey. Wet. |
g [ =
p
L
- [ -
“
. x u
2.40m; Saturated |
| 2.5 ® -

] — <
Hole ; 2.50m Termination: TARGET DEPTH @ Vane peak ¥ Standing water level
Remarks:

O Vane residual <} Groundwater inflow
& Vane UTP [> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unabie to Penetrate

Benerated with CORE-GS by Geroc - HAXTP Log v8 - 6/10/2023 11:08:37 am
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Project Reference: 24477
556-560 Aberdeen Road, Te Hapara, Gisborne
Document |D: 386994

APPENDIX C
CONE PENETRATION TEST LOGS
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Cone Penetration Test (CPTu) Log Teat 10; CPT-01
= Torm realuiance, o (WPa) ol TETL T ey
E - = o = Paore Frogsers jug, i = = LI st SBT Coscripsion
i g , Slaaws riction, 12 fkPa] - Tnwt 0HE = bt o Panatration spand jomis) [Rtered) E
£ ] W R R RS " - PR N B R b
Ty - el
? oo oy oy
bbb A
B i ey 48 & Ay cliy
b=
Sl i wity v 10 waney 2|
Eands: clsan sasds sty sands. 4
e rrbaremy: 3lly s oy sunly bl L
G M 7 BB [
]
Bands: £kan SAIS 1 5ty gands L
[=
£
L b
1 L7
ERp—— b
f - Le
ik = 1 i - 5
Cllent:  LDE Land Devalopment & Enginearing  [Remarks: [Nerthing: STUOREAMN (Oparaton ¥ Sod Behavious Type - Rebertsen 1988 | Test ID:
(Grour wator level locatod at 2.88m Easting:  20%%106mE Rig: Pagan TGE3-150 ] s CPT-01
Projset: - Towt pooriing 190 224761112 (Cluas 2) Systsm:  NZTM Conam:  whsiDa2 -
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FRGINEERING E
- Location:  556-560 Abesrdeen Rd, Glsbome et capls Locaion: A per she plan Sleove Ares: 150 peboimindl - buimmall ST
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Cone Penetration Test (CPTu) Log

Test i0:

CPT-M1
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o
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e o
S ]
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Cone Penetration Test (CPTu) Parameter Log Test10; CPT-01
= Undralawd abaar sirwrgih, as (<Pa] NKE=13 Fricilon Angle ('
E Normafisod cone resistanse, Gt ; ; £ 2 B 2 y 2 [} (] Soll Behavicur Type badex, i 8T Py —
Earalibey SET MEQ {blowaS00mm} [Stered) E
8 ¥ L] i § ] ¥ . w " - - 2 8 % L] 8 - n - W e e a
I
= G sy s sty
'?n:- nmur.hm: umﬂng‘.l F
flr
 rirbarane ey o8 & Sy Sy
b=
— e icharea: ity sAnd o sansy =il
i [
oo
o Eands: clsan sasds sty sands.
2 £ Y
=i
A3
b Beprnd irbarss: 2illy s oz aundy sl F
1 AfTo) [
b
P
4] ]
Sands: cisan sands o slly sends L
5 st Lw
Ak
1 L
4 L7
iyt oy sy iy b
. = ]
10 4 - =S8 _?
Cllent:  LDE Land Devalopment & Enginearing  [Remarks: [Nerthing: STIOREAMN (Oparator ¥ Sod Behavious Type - Rebertsen 1988 | Test ID:
(Graurel wator o locaods at 2.68m Eamting:  2008106mE Rig: Pagan| TGE3-150 T 2 st et CPT-01
. o Tl ccoring o 150 22076112 (Clgs 2) Syatam: N conain:  MksinMz I oy
[Farminution Reasan: Ehiund Type: Comp. pieza oone: v || Brmareirey  (PPOJOCEID: 2T
\ - eEvELoamERT L i Lotated By:  Phone GRS Cone Area: 10 cm® veaiy B el - nsm
' Location:  556-560 Abeerdeen Rd, Gisborns det Location: Ass per gt plan [Sleewe Arsa; 150G Srwm w6 | gt o s Shoot: Taf2
s Aatio; U8 o Datw: IER0Ea
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Cone Penetration Test (CPTu) Parameter Log Test 10; CPT-01
= Undralus shaur sirsegih, as (cPs) Nii= 15 Fekciln Angle (%
E Normaiised cone resiszance, Gt g 2 2 -1 B 2 g g g ST Descripdon
Earalthuty ST NS0 {blowsrR0mm) [Werd} E
8 ¥ L & ] B E - " " - - H 8 % s [ " . #
i I I I ]
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This software is licensed to: LDE Lid

CPT name; SLS- CFTO1

Depth (m)

CPT basic interpretation plots
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Depth (m)

Input parameters and analysis data

Anakysis method: B&I (2014)
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CPT name; SLS- CFTO1
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Liquefaction analysis overall plots
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CPT basic interpretation plots
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This software is licensed to: LDE Ltd CPT name: SLS- CPTO3
CPT basic interpretation plots
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Liquefaction analysis overall plots
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CPT basic interpretation plots
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Liquefaction analysis overall plots
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CPT basic interpretation plots
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Liquefaction analysis overall plots
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Hnasm method | E&J(mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e m:
Earthouake magnitude M,; 630 Unt weight calculation:  Based onSBT  Clay like behavior applied:  Sands only B Unarecion and so e, mesail ety [ Low ik
Peak ground a 0.12 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (instu): 1.65 m Fill height: WA Limit depth: 1500 m [ Almost certaln it wil not liquety
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This software is licensed to: LDE Lid

CPT name; SLS- CPTO1 (10m)

Depth (m)

CPT basic interpretation plots

SBT Plot Sail Behaviour Type

Depth (m)

Input parameters and analysis data

Anakysis method: B&I (2014)
Fires correction mathod | BRI (2014)
Poinks to test: Based on Ic valus
Earthquake magnitude M,:  6.30

Peak coaleratorz  0.12

ground a
Depth to water table (insitu): 1.65 m

Depth to GWT (ertha.):
Average results interval:
Tc cut-off value:

Uinit weight calculation:
Use fil:

Fll height:

165m
3

260
Based on SET
Ne

WA

K, appiies
Clay like behavior applied:
Limit depth appliad:
Limit depth:

01234567 885101112131415161718
SBT (Robertson et al. 1986)

B serige

Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand to sand
3:?“'”""" [ Ogenicmoteriol  [I] . Sitysandtosancysit [T B. Very stiifsand
10.00 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; SLS- CPTO1 (10m)

Liquefaction analysis overall plots

FS Piot Liquefaction potential

Lateral displacements

Depth (m)
Depth (m)
Depth (m)

2054 SRR R

LS | P R

0 0.001 0.001 N;OQ 0.&20.603 0.0t
Settlemant (cm)

a 0:2 0:4 0.
CRR & CSR

0.5 1 1.5
Factor of safety

Input parameters and analysis data F.S. color scheme
Analysis method: B&d (2014) Depth to GWT (erthg.):  165m Fill weight: NJA [l Amost certam it wil hiquefy
mm mathod ! gsa(jmml)cw :W:‘ag_;frzms Inkerval: ;ﬂ Transition detect, applied: \'":s [ Very fikely to liquety

on U2 C e 3
Eathouske magritude M,:  6.30 Uit weight caleulation:  Based ory SBT uwmlnumw: Sandhiohy [ uiauefaction and na g, are equally fkely
Peak acreleration: 012 Use fil: No Limit depth applied: Yes O] unike to iquefy
Dapth to water table (instu): 1.65 m Fill height: WA Limit depth: 10.00 m [ Almost certain it wil not liquafy

D.il! 0.04 B.EB
Displacement (cm}

LPI color scheme
[l Very high risk

O Heghrisk
[] vLow risk
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This software is licensed to: LDE Lid CPT name: 5LS -CPTOZ (10m)

CPT basic interpretation plots

5 Insitn

Depth {m)
Depth (m)

01234567 89101112131415161718

T
4

10
qt (MPa) RF (3) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No 58T legend
Points to test: P :a;dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e K,a::ienum Yes i B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand
3 weight calcul :  Based on :  Sands 9
e 3 o s Oyt 2 B fomined W fmrmsomu [ Kievskes
Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; SLS -CPTO2 (10m)

Liquefaction analysis overall plots
Liquefaction potential Vertical settlements

Lateral displacements

—

Depth (m)
Depth (m)

Depth (m)

205 S

— — —

205 ; -

el | P R

a0 0:2 0:4 0E 0.5 1 1.5 lli 0.602 0.004 0.606 0:1 0:}! 0-:3
CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B& (2014) Depth to GWT (erthq.):  1.65m Fill weight: N/ [l Amos: certain it wil liquety [l Very high risk
Hnasm method:  B&l (mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e m:
Easthausks magnitude M, 6.30 Unit welght calculation:  Based oSBT Cly like behavior appled:  Sands anly B Unarecion and so e, mesail ety [ Low ik
Peak ground a 0.12 Use fil: No Limit depth applied: Yes [ unike to fiquery
Depth to water table (instu): 1.65m Fill height: A Limit depth: 10.00 m . Almaost certain ik wil not liguefy
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This software is licensed to: LDE Ltd CPT name: SLS -CPTO3 (10m)
CPT basic interpretation plots

Sail Behaviou

_ Cone siiRiaace

Depth (m)
Depth (m)

Depth (m)
Depth (m)

01234567 89101112131415161718

5 10 5
gt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Analysis method: BE] (2014) Depth to GWT (erthg.):  1.65m Fill weight: A sar

Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No logend

Points to test: P :a;dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e 'ﬁrﬂum Yes i B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand

. weight calcy :  Based on :  Sands g 4

%‘U"W'“:ﬂ M, e g - g'ﬁ‘ilmwmw oo [ 2 Orgenic material [0 5 Shysandtosandysitt [T B. Very st sand
Depth to water table (instu): 1.65 m Al height: WA Limit depth: 10.00m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; SLS -CPTO3 (10m)

—

Depth (m)

T T
0 0.3 0.4 0.€

Depth (m)

Liquefaction analysis overall plots

Depth (m)

Depth (m)

05 i 1.5
CRR & CSR Factor of safety
Input parameters and analysis data F.S. color scheme
Analysis method: B&d (2014) Depth to GWT (erthg.):  165m Fill weight: NJA [l Amost certam it wil hiquefy
Frmm mesthod a&.l(znml)cw mrgm Inkerval: ;ﬂ Transition detect. appiied: vu:s [ Very fikely to liquety
Points Based on (1] C e m:
Eathouake magritude M, 6.30 Unit weight calculation:  Based oSBT Clay like behavior applied:  Sands only B Uisrmcon i . e, st il Mty
Peak ground acceleration: 0,12 Use fil: No Limit depth applied: Yes O] unike to iquefy
Dapth to water table (instu): 1.65 m Fill height: WA Limit depth: 10.00 m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid CPT name: SLS- CPTO4 (10m)
CPT basic interpretation plots

=

-

p
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a Fa s
wbhouubhsbhwanminein

bl

Depth (m)

Depth (m)
Depth (m)

i li f
i . — S— = p— s ey
2 4 200 400 01234567 85101112131415161718
gt (MPa) RF (3%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: BE] (2014) Depth to GWT (erthg.):  1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: Based on Ic valuz Ic cut-off value: 260 appiied: Yes B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand
@mmm#w &g ﬁr‘mwm: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to
ﬂ'ﬂ.lﬂ accaleration: H H . .

Depth to water table (instu): 1.65 m Al height: WA Limit depth: 10.00m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
€lig v.3.5.2.22 - CPT Uquefaction Assessment Software - Report created on: 28/09/2023, 5:07:36 pm 17

Praject file: M:\LDE - Project{ID2\152DC18A-601D-4CFI-BACA-GEFAOFEBETAG\0\1B0000-380999\ 380550\ 1 \24477-Spedaiist Saftware Models-d Iquefaction- SL5-380558 (D 380559).clg



This software is licensed to: LDE Lid CPT name: SLS- CPT04 (10m)
Liquefaction analysis overall plots

Depth (m)

Degpth (m)
Depth (m)

LS | P R

0 02 0.4 0.€ 05 i 1.5 )61.0.001 0.002 0.0020.063 0.0
CRR & CSR Factor of safaty Settlemant {em)
Input parameters and analysis data F.S. color scheme
Analysis method: BAI (2014) Depth to GWT (erthg.):  165m Fill weight: N/A [l Amost certain it wil iquefy
Frmm mesthod a&.l(znml)cw mrgm Inkerval: ;ﬂ Transition detect. appiied: vu:s [ Very fikely to liquety
Points Based on U2 C e m:
Earthouake magnitude M,; 630 Unt weight calculation:  Based onSBT  Clay like behavior applied:  Sands only B Unarecion and so e, mesail ety [ Low ik
Peak ground accelerationz 012 Use fill: No Limit depth applied: Yes [ unike to fiquefy
Dapth to water table (instu): 1.65 m Fill height: WA Limit depth: 10.00 m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid

CPT name; SLS- CPTOS (10m)

CPT basic interpretation plots

SBT Plot Sail Behaviour T)

Depth (m)
Depth {m)

10 15

Depth (m)
Depth (m)

01234567 89101112131415161718

gt (MPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: BAI (2014) Depth to GWT (erthg.):  1.65m Fill weight: NjA
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No 58T legend
Points to test: P :a;dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e K,a::ienum Yes i B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand
. weight calculation:  Based on :  Sandsg 1
%‘U"W'“:ﬂ M, e g - g'ﬁ‘ilmwmw oo [ 2 Orgenic material [0 5 Shysandtosandysitt [T B. Very st sand
Depth to water table (instu): 1.65 m Fill height: WA Limit dapthe 1000 m B 3. Caytosity day [[] . Cean sand t sty sand [] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; SLS- CPTOS (10m)

Liquefaction analysis overall plots

Liquefaction potential

Lateral displacements

Depth (m)
Depth (m)
Depth (m)

Depth (m)

il

0 02 0.4 0.€ 05 i 15 0.002 0.004  0.006

CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.5. color scheme LPI color schems
Analysis method: BAI (2014) Depth to GWT (erthg.):  165m Fill weight: NjA [l Amost certain it wil iquefy [l Very high risk
Hnasm method | E&J(mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e 3
Earthouake magnitude M,; 630 Unt weight calculation:  Based onSBT  Clay like behavior applied:  Sands only B Unarecion and so e, mesail ety [ Low ik
Peak ground a 0.12 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (jnstu): 1.65 m Fill height: WA Limit depthe 10.00m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid CPT name; ILS- CFT01

CPT basic interpretation plots

SBT Plot Sail Behaviour Type

Depth (m)
Depth (m)

01234567 885101112131415161718
SBT (Robertson et al. 1986)

Input parameters and analysis data

Analysis method: BE] (2014) Depth to GWT (erthg.):  165m Fill weight: NjA
Fines comrection method!  B&I {2014) Average results nterval: 3 Transkion detect. applied:  No 58T legend
Points to test: Based on Ic valuz Ic cut-off value: 260 K, appiled: Yes B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand
mm M'ﬂm g% ”f'ln'!‘ ﬂ“m calcufation: Nnm on SET gn“l'@ﬁ%w: YS"E"" anfy [ 2 Ogenicmaterial  [I] 5.ty sandto sancysitt [ 8. Very st sand
ai 3 H H . .
Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name; ILS- CFT01

Liquefaction analysis overall plots
FS Plot Liquefaction potential

Lateral displacements

Depth (m)

Depth (m)

0 02 0.4 0.€ 05 1 1.5 4
CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B& (2014) Depth to GWT (erthq.):  1.65m Fill weight: N/ [l Amos: certain it wil liquety [l Very high risk
Hnasm method:  B&l (mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e m:
Easthausks magnitude M, 6.80 Unit welght calculation:  Based oSBT Cly like behavior appled:  Sands anly B Unarecion and so e, mesail ety [ Low ik
Peak acreleraton:  0.28 Use fil: No Limit depth applied: Yes [ unike to fiquery
Depth to water table (instu): 1.65 m Fll heigit: LTS Limit depth: 1500 m [ Almast certain it wil not liqusfy
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This software is licensed to: LDE Lid CPT name; ILS- CPT02

CPT basic interpretation plots

5 Insitn

Depth {m)
Depth (m)

01234567 89101112131415161718

T
4

10
gt (MPa) RF (3) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA
Fines corection method: 881 {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: P ;a;-dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e K,a::ienum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
3 weight calcul :  Based on :  Sands 9
Posk o srmaatort 0.8 Use fil: To Lk depth ooty Yes W oot W 5% ewe el QI BYOTRERRCk
Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; ILS- CPT02

Liquefaction analysis overall plots
Liquefaction

Depth (m)
Depth (m)

LS gt b

a 0:2 0:4 0.
CRR & CSR

Input parameters and analysis data

Analysis method: B& (2014) Depth to GWT (ertha.):  1.65m Fill weight:

Fines correction mathod B&I (2014) Average results interval: 3 Transition detect. appliad:
Poinks b tests Based on Ic valus Ic cut-off value: 260 appiied:

Earthquake magnitude M,:  6.80 Unit weight calculation:  Based on SBT  Clay Iike behavior applied:
Peak ground accleratorz 0,28 Use fil: No Limit depth appliad:
Depth to water table (instu): 1.65 m All height: WA Limit cepthe

ntial

—

N/
No
Yes
Sands only

Yes
15.00m

Vertical settlements

Lateral displacements

F.S. color scheme
Bl Aimast certain it wil kquefy

[ Very fikely to liquety

[0 Liguefaction and no . are equally Fkely

O uniike to iquefy
[ Almast certain it wil not liqusfy

] I.ID
Displacement (cm}
LPI color scheme
[ Very high risk

O Heghrisk
[] vLow risk
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This software is licensed to: LDE Ltd CPT name: ILS- CFT03
CPT basic interpretation plots

_ Cone siiRiaace

Depth (m)
Depth (m)

Depth (m)
Depth (m)

01234567 89101112131415161718

5 10 15
qt (MPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No 58T legend
Points to test: P ;a;-dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e 'ﬁrﬂum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
3 weight calcul :  Based on :  Sands 9
e o s Oyt 2 B fomined W fmrmsomu [ Kievskes
Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

Liquefaction analysis overall plots

0+ e —

\'lli'dell mwz
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Depth (m)
Depth (m)
Depth (m)
Depth {m)

T EOVRTR S— eenesansasheasan

TR L el ey A e e
T T — - r
0 0.2 0.4 0.€ 05 i 15 85 1 1k 2 i
CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.5. color scheme LPI color schems
Analysis method: BAI (2014) Depth to GWT (erthg.):  165m Fill weight: NjA [l Amost certain it wil iquefy [l Very high risk
Fines m method:  B&l (mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e m:
Eacthouake magnitude M,;  6.80 Unt weight calculation:  Based onSBT  Clay like behavior applied:  Sands only B Unarecion and so e, mesail ety [ Low ik
Peak acreleration:  0.28 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (jnstu): 1.65 m Fill height: WA Limit depthe 1500m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid CPT name; ILS- CFT04

CPT basic interpretation plots
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Depth (m)
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gt (MPa) RF (3%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: Based on Ic valuz [ cut-off value: 260 appiied: Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
@mmm#w g-g ﬁr‘mwm: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to
Wj'k‘l accaleration: 3 H A . .

Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

Liquefaction analysis overall plots
Liquefactig
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Depth (m)
Depth (m)
Depth (m)

T
4

a 0:2 0:4 0.
CRR & CSR

0.5 1 1.5
Factor of safety

3
Settlemant (cm)

Input parameters and analysis data F.S. color scheme
Anakysis method: BRI (2014) Depth to GWT (ertha.):  165m Fill weight: NjA [l Amost certain it will kquefy
mm mathod ! gmtjmml)cw :W:‘ag_;frzms Inkerval: ;ﬂ Transition detect, applied: \'":s [ Very fikely to liquety

on (1] C e m:
Eathouake magritude M, 6.0 Unit weight calculation:  BasedonSBT  Clay Iike behavior apphied:  Sands anly O Liauefaction and no Ba, are ecually Bely
Peak acreleration:  0.28 Use fil: No Limit depth applied: Yes O] unike to iquefy
Dapth to water table (instu): 1.65 m Fill height: WA Limit depth: 15.00m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Ltd CPT name: ILS- CFTO5
CPT basic interpretation plots
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Depth (m)
Depth (m)
Depth (m)

Depth (m)

01234567 89101112131415161718

10 15

gt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA

Fines corection method: 881 {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend

Points to test: P ;a;-dunlcwlm {:ﬁu.t—ufr\.uuelz:m 260 e 'ﬁrﬂum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand

3 weight calcul :  Based on :  Sands 9

Posk o srmaatort 0.8 Use il o Lk depth ooty Yes W toomtmew Wl ssmwksmonk W BVasioen
Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; ILS- CFT05

Liquefaction analysis overall plots
Liquefaction

Depth (m)

Degpth (m)
Depth (m)

@10 EEENENEEEEREE NE R

1 1.5

a0 0:2 ﬂ:# 0E 0.5
Factor of safety

CRR & CSR

Input parameters and analysis data

Analysis method: B& (2014) Depth to GWT (ertha.):  1.65m Fill weight:

Fines correction mathod B&I (2014) Average results interval: 3 Transition detect. appliad:
Poinks b tests Based on Ic valus Ic cut-off value: 260 appiied:

Earthquake magnitude M,:  6.80 Unit weight calculation:  Based on SBT  Clay Iike behavior applied:
Peak ground accleratorz 0,28 Use fil: No Limit depth appliad:
Depth to water table (instu): 1.65 m All height: WA Limit cepthe

ntial

Depth (m)
8.
>

F.S. color scheme
NjA Bl Aimast certain it wil kquefy
No [ Very fikely to liquety

Vertical settlements Lateral displacements

. v
T
1

2
Settlemant (cm)

Yes o [ Uiauefaction and no Fa. are equally Frkely [ Low risk
Yes O uniike to iquefy
1500 m [ Almast certain it wil not liquety
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This software is licensed to: LDE Lid

CPT name: ILS- CPTO1 (10m)

CPT basic interpretation plots

SBT Plot Sail Behaviour Type

Depth (m)

Depth (m)

Input parameters and analysis data

Analysis method: B& (2014) Depth to GWT (ertha.):  1.65m Fill weight:

Fines correction mathod B&I (2014) Average results interval: 3 Transition detect. appliad:
Poinks b tests Based on Ic valus Ic cut-off value: 260 appiied:

Earthquake magnitude M,:  6.80 Unit weight calculation:  Based on SBT  Clay Iike behavior applied:
Peak ground accleratorz 0,28 Use fil: No Limit depth appliad:
Depth to water table (instu): 1.65 m All height: WA Limit cepthe

N/
Mo

Yes

Sands anly
Yes

10.00 m

01234567 885101112131415161718
SBT (Robertson et al. 1986)

SBT legend

[ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7. Gravely sand to sand
. 2. Orgenic material n 5, Shity sand to sandy silt . B. Wery stif sand to
[l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained

€Llig v.3.5.2.22 - CPT Uquefaction Assessment Software - Report created on: 28/09/2023, 5:40:28 pm
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This software is licensed to: LDE Lid

CPT name: ILS- CPTO1 (10m)

a0 0:2 0:4 0E
CRR & CSR

Input parameters and analysis data

is method: B&I (2014)
Fires correction mathod | BRI (2014)
Poinks to test: Based on Ic valus
Earthquake magnitude M, 6.80
Peak coaleraton: 0,28

ground a
Depth to water table (instu): 1.65 m

Depth (m)

Liquefaction analysis overall plots

0.5 1 1.5
Factor of safety
Depth to GWT (erthg.): 1.65m
Average results interval: 3
Tc cut-off value: 260
weight calculation:  Based on SBT
fil: No
Al height: WA

Depth (m)

Liquefaction potential

weight: NjB
Transition detect. applied:  No
appiied: Yes
Clay like behavior appfied;  Sands anly
Limit depth appliad: Yes
Limit depth: 10.00 m

Vertical settlements

Lateral displacements

205-4—— —

F.S. color scheme

Bl Aimast certain it wil kquefy

[ Very fikely to liquety

D Liquefaction and no lig. are equally leehy
O unike to iquefy

[ Almost certain it wil not liquafy

A
Displacement (cm}
LPI color scheme

[ Very high risk

O Heghrisk
[] vLow risk
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This software is licensed to: LDE Lid CPT name: ILS- CPTOZ (10m)

CPT basic interpretation plots

5 Insitn

Depth {m)
Depth (m)

01234567 89101112131415161718

T
4

10
gt (MPa) RF (3) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA
Fines corection method: 881 {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: P ;a;-dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e K,a::ienum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
. weight calculation:  Based on :  Sandsg 1
Posk o srmaatort 0.8 Use fil: To Lk dopth ooty Yes W oot W 5% ewe el QI BYOTRERRCk
Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name: ILS- CPTOZ (10m)

Depth (m)

a0 0:2 0:4 0E
CRR & CSR

Input parameters and analysis data

is method: B&I (2014)
Fires correction mathod | BRI (2014)
Poinks to test: Based on Ic valus
Earthquake magnitude M, 6.80
Peak coaleraton: 0,28

ground a
Depth to water table (instu): 1.65 m

Depth (m)

Depth to GWT (ertha.):
Average results interval:
Tc cut-off value: 260

f{aeiml caleulation:
Fill height: WA

Liquefaction analysis overall plots
Liquefaction

0.5 1 1.5
Factor of safety

165m
3

Based on SET
Ne

Depth (m)

weight:
Transiion detect. applied:
appiied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

ntial

—

N/
No
Yes
Sands only

Yes
10.00 m

Vertical settlements
HAB0 MG

Lateral displacements

T T

16.5
17
17.5
18
B5
19
19,5
20 e :
2.5 T —T 1 T T
i} 3 ] 1
Settlemant (cm) Displacement {cm)
F.S. color scheme LPI color scheme
Bl Aimast certain it wil kquefy [ Very high risk
[ Very fikely to liquety O Heghrisk
[ tiguefaction and no fa. are equaly fkely [ Low risk

O uniike to iquefy
[ Almast certain it wil not liqusfy
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This software is licensed to: LDE Ltd CPT name: ILS- CPTO3 (10m)
CPT basic interpretation plots

Sail Behaviou

_ Cone siiRiaace

Depth (m)
Depth (m)

Depth (m)
Depth (m)

01234567 89101112131415161718

5 10 5
qt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Anakysis method: BE] (2014) Depth to GWT (erthg.):  1.65m Fill weight: A sar

Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No legend

Points to test: Based on Ic valuz Ic cut-off value: 260 appiied: Yes B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand
@WWW*W g-g Igl;eﬂﬂmlwhﬂm: ﬁm"“‘m ﬂn“.'“‘”";:‘;.;w’ 3:?‘“""5' [ 2 Orgenic materiol [0 5 Stysandtosandysitt [T 8. Very st sand to

Wj'k‘l ai 3 H d-aﬂh H . .

Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name: ILS- CPTO3 (10m)

Depth (m)

Depth (m)

Liquefaction analysis overall plots

Depth (m)

Depth (m)

I, A - o5 N SRS SO S
: . . : r
a0 0.2 0.4 0E 0.5 1 1.5 0.5 1.5 2 4

CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}

Input parameters and analysis data F.5. color scheme LPI color scheme
is method: BAI (2014) Depth to GWT (erthg.):  165m Fill weight: NjA [l Amost certain it wil iquefy [l Very high risk
mm method ! géznml)c - m rz.ms Intarval: ;ﬂ Transition detect. appied: vu:s [ Very fikely to liquety O Heghrisk
on U2 C e m:

Eathouake magritude M, 6.0 Unit weight clculation:  Based onSBT  Clay ke behavior appfied: ~ Sands anly B Unarecion and so e, mesail ety [ Low ik
Peak ground a 0.28 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 10.00 m [ Almost certain it wil not liquety
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This software is licensed to: LDE Ltd CPT name: ILS- CPTO4 (10m)
CPT basic interpretation plots
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gt (MPa) RF (3%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: Based on Ic valuz [ cut-off value: 260 appiied: Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
@mmm#w g-g ﬁr‘mwm: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to
Wj'k‘l accaleration: 3 H A . .

Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: ILS- CPT04 (10m)

Liquefaction analysis overall plots
Liquefactig

Vertical Wlﬂ Lateral dwmtl

Depth (m)

Depth (m)

T L o o Ry S
1748 [
17.5 |
m o L
85—
194t : [
19,5 ! I
- 2 fmeef
205 e = 2054 S
0 0.2 0.4 0.€ 05 i 1.5 [ 1 2
CRR & CSR Factor of safaty Settlemant {em)
Input parameters and analysis data F.S. color scheme
Analysis method: BAI (2014) Depth to GWT (erthg.):  165m Fill weight: N/A [l Amost certain it wil iquefy
Frmm mesthod a&.l(znml)cw mrgm Inkerval: ;ﬂ Transition detect. appiied: vu:s [ Very fikely to liquety
Points Based on U2 C e m:
Eathouake magritude M, 6.0 Unit weight clculation:  Based onSBT  Clay ke behavior appfied: ~ Sands anly B Unarecion and so e, mesail ety [ Low ik
Peak ground accelerationz 0,28 Use fill: No Limit depth applied: Yes [ unike to fiquefy
Dapth to water table (instu): 1.65 m Fill height: WA Limit depth: 10.00 m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Ltd CPT name: ILS- CPTOS (10m)
CPT basic interpretation plots
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Sail Behaviour T)

Depth (m)
Depth (m)
Depth (m)

Depth (m)

01234567 89101112131415161718

10 15

gt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA

Fines corection method: 881 {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend

Points to test: P ;a;-dunlcwlm {:ﬁu.t—ufr\.uuelz:m 260 e 'ﬁrﬂum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand

3 weight calcul :  Based on :  Sands 9

Posk o srmaatort 0.8 Use il o Lk dopth ooty Yes W toomtmew Wl ssmwksmonk W BVasioen
Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Ltd CPT name: ILS- CPTOS (10m)
Liquefaction analysis overall plots

CRR plot Liquefaction potential Lateral displacements
(] O =
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16
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20
T Ll 1
[+] 0.2 0.4 0. 0.5 i i85 i} 1 1.5
CRR & CSR Factor of safaty Settlemant {em)
Input parameters and analysis data F.5. color scheme
Analysis method: BRI (2014) Depth to GWT (ertha.):  165m Fill weight: NjA [l Aimost certain it wil kiquefy
mm mathod ! gmtjmml)cw :W:‘ag_;frzms Inkerval: ;ﬂ Transition detect, applied: \'":s [ Very fikely to liquety
on (1] C e m:
Ezthquake magnitude M, 6.80 Uit weighk calculation:  Based on SBT  Clay like behavior applied:  Sands only B s a0 S o My
Peak ground a 0.38 Use fil: Mo Limit depch applied: Yes [ unike to iquery
Depth to wabar table (insitu): 1.65 m Fll height: WA Limit depth: 10.00 m [ Almost certain it wil not liquety
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This software is licensed to: LDE Lid CPT name: ULS- CPTO1

CPT basic interpretation plots

SBT Plot Sail Behaviour Type

Depth (m)
Depth (m)

01234567 885101112131415161718
SBT (Robertson et al. 1986)

Input parameters and analysis data

Analysis method: BE] (2014) Depth to GWT (erthg.):  165m Fill weight: NjA
Fines comrection method!  B&I {2014) Average results nterval: 3 Transkion detect. applied:  No 58T legend
Points to test: Based on le value Ic cut-off value: 260 K, applied: Yes Bl 1. Sensitive fine grained [l 4. Clavey 53t to sity [ 7. Gravely sand to sand
mm M'ﬂm ;:g “f'h'!‘ﬂ“m calcufation: Nnm on SET gn“l'@ﬁ%w: YS"E"" anfy [ 2 Ogenicmaterial  [I] 5.ty sandto sancysitt [ 8. Very st sand
a H H . .
Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: ULS- CPTO1

Liquefaction analysis overall plots
FS Plot Liquefaction potential

Lateral displacements

Depth (m)
Depth (m)

: S LR
a 0.2 0.4 0.

05 1 1.5 2 4 100 200
CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B& (2014) Depth to GWT (erthq.):  1.65m Fill weight: N/ [l Amos: certain it wil liquety [l Very high risk
Hnasm method:  B&l (mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e m:
Easthauske magnitude M, 7.50 Unit welght calculation:  Based oSBT Cly like behavior appled:  Sands anly B Unarecion and so e, mesail ety [ Low ik
Peak acreleraton: 0.5 Use fil: No Limit depth applied: Yes [ unike to fiquery
Depth to water table (instu): 1.65 m Fll heigit: LTS Limit depth: 1500 m [ Almast certain it wil not liqusfy
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This software is licensed to: LDE Lid CPT name: ULS- CPT02

CPT basic interpretation plots

5 Insitn

Depth {m)
Depth (m)

01234567 89101112131415161718

T
4

10
gt (MPa) RF (%) SBT (Robertson et al. 1986)

Input parameters and analysis data
Analysis method: BE] (2014) Depth to GWT (erthg.):  1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: P ;ass;dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e K,a::ienum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand

. : weight calcy :  Based on :  Sands g 4
%‘U"W'“:ﬂ M, e g - g'ﬁ‘ilmwmw oo [ 2 Orgenic material [0 5 Shysandtosandysitt [T B. Very st sand
Depth to water table (instu): 1.65 m Al height: WA Limit depth: 15.00m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: ULS- CPT02

Liquefaction analysis overall plots
Liquefaction potential Vertical settlements Lateral displacements
e — o L AR 0

o .nn||H|l|'|[|J|1 1' .
Mulﬂﬂlmmlwuﬁ ﬂ”

Depth (m)
Depth (m)
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Settlemant (cm)

b1 WS SN E—
a0 0.2 0.4 0E
CRR & CSR

F.S. color scheme

Input parameters and analysis data
Bl Aimast certain it wil kquefy

Anakysis method: BRI (2014) Depth to GWT (erthg.):  1.65m Fill weight: NjA
Frmmm: a&.l(znml)cw mrgm Inkerval: ;ﬂ Transition detect. appiied: vu:s [ Very fikely to liquety
Points Based on (1] C e m:
Eacthouake magnitude M,: 7.0 U weghtcalclton:  Based on SBT Gy ke bebavir ppled: St cry B Unarecion and so e, mesail ety [ Low ik
Pek ground a 0.65 Use il No Limit depth applied: Yes [ uniike to iquefy
Depth to water table (instu): 1.65 m Fill height: A Limit cepthe 1500m [ Almast certain it wil not liquety
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This software is licensed to: LDE Ltd CPT name: ULS- CFTO3
CPT basic interpretation plots
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qt (MPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No 58T legend
Points to test: P ;ass;dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e 'ﬁrﬂum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
3 A weight calcul :  Based on :  Sands 9
e o s Oyt 2 B fomined W fmrmsomu [ Kievskes
Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name: ULS- CPT03

Liquefaction analysis overall plots
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CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.5. color scheme LPI color scheme
is method: B8 (2014) Depth to GWT (arthg.):  1.65m Fill weight: A [l Amos: certain it wil liquety [ Very high risk
Ceoetineter: DI | Aembhes " Tkedes et e = Fo
e iporins g T o Yo ™ @ umeniey .
Depth to water table (jnstu): 1.65 m Fill height: WA Limit depth: 15.00m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid CPT name: ULS- CPT04

CPT basic interpretation plots
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gt (MPa) RF (3%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: Based on Ic valuz [ cut-off value: 260 appiied: Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
@mmm#w ;:g ﬁr‘mwm: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to
ﬂ'ﬂ.lﬂ accaleration: H H . .

Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: ULS- CPT04

Liquefaction analysis overall plots
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Depth (m)
Depth (m)

o 02 0.4 0.€ 0.5 1 15 4 5
CRR & CSR Factor of safaty Settlemant {em)
Input parameters and analysis data F.5. color scheme
Analysis method: BRI (2014) Depth to GWT (ertha.):  165m Fill weight: NjA [l Aimost certain it wil kiquefy
Frmm mesthod a&.l(znml)cw mrgm Inkerval: ;ﬂ Transition detect. appiied: vu:s [ Very fikely to liquety
Points Based on (1] C e m:
Eacthouake magnitude M,: 7.0 Unt weight calculation:  Based onSBT  Clay like behavior applied:  Sands only B Unarecion and so e, mesail ety [ Low ik
Peak acreleration: (.65 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (instu): 1.65 m Fill height: WA Limit depth: 1500 m [ Almost certaln it wil not liquety
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This software is licensed to: LDE Ltd CPT name: ULS- CFTOS
CPT basic interpretation plots
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gt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA saT

Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No logend

Points to test: Based on Ic valuz [ cut-off value: 260 appiied: Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
@mmm#w ;:g ”f'h‘[‘f‘;w“ calcufation: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to

ﬂ'ﬂ.lﬂ accaleration: H H . .

Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 1500 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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CPT name: ULS- CPTOS

This software is licensed to: LDE Lid

Liquefaction analysis overall plots
Liquefaction potential

Lateral displacements
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CRR & CSR Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.5. color scheme LPI color schems
Analysis method: BAI (2014) Depth to GWT (erthg.):  165m Fill weight: NjA [l Amost certain it wil iquefy [l Very high risk
Hnasm method | E&J(mml)cw mrgum Inberval: ;ﬂ Transition detect. applied: \“":s [ Very fikely to liquety [ Heghrisk
Points Based on U2 C e 3
Eacthouake magnitude M,: 7.0 Unt weight calculation:  Based onSBT  Clay like behavior applied:  Sands only B Unarecion and so e, mesail ety [ Low ik
Peak ground a 0.65 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (jnstu): 1.65 m Fill height: WA Limit depthe 1500m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid

CPT name; ULS- CPTO1 (10m)

CPT basic interpretation plots

SBT Plot Sail Behaviour Type

Depth (m)

Depth (m)

Input parameters and analysis data

Analysis method: B& (2014) Depth to GWT (ertha.):  1.65m Fill weight:

Fines correction mathod B&I (2014) Average results interval: 3 Transition detect. appliad:
Poinks b tests Based on Ic valus Ic cut-off value: 260 appiied:

Earthquake magnitude M,:  7.50 Unit weight calculation:  Based on SBT  Clay Iike behavior applied:
Peak ground acceleratonz  0.65 Use fil: No Limit depth appliad:
Depth to water table (instu): 1.65 m All height: WA Limit cepthe

A
Mo

Yes

Sands anly

Yes
10.00 m

01234567 885101112131415161718
SBT (Robertson et al. 1986)

SBT legend

[ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7. Gravely sand to sand
. 2. Orgenic material n 5, Shity sand to sandy silt . B. Wery stif sand to

B 3Caytosityday [ 6 Cieansandtsitysand [] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: ULS- CPTO1 (10m)

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential
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Factor of safaty Settlemant {em) Displacement (cm}
Input parameters and analysis data F.5. color scheme LPI color scheme
Anabysis method: BRI (2014) Depth to GWT (ertha.):  165m Fill weight: NjA [l Amost certam it wil hiquefy [l Very high risk
mm mathod: gémml)cw mrgm Inkarval: ;ﬂ Transktion detect, appiied: \’":s [ Very fikely to liquety O Heoh sk

on u= c ue: appiied:
Eathouake magritude M, 7.50 Unit weight calculation:  BasedonSBT  Clay Iike behavior apphied:  Sands anly O Lauefaction and no ko, are ecully Bely 7] Low risk
Peak ground acceleration:  0LE5 Use fil: No Limit depth applied: Yes O] unike to iquefy
Depth to water table (instu): 1.65 m Fill height: WA Limit depth: 1000 m [ Almost certaln it wil not liquety
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This software is licensed to: LDE Lid CPT name: ULS- CPTOZ (10m)

CPT basic interpretation plots
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gt (MPa) RF (%) SBT (Robertson et al. 1986)

Input parameters and analysis data
Analysis method: BE] (2014) Depth to GWT (erthg.):  1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: P ;ass;dunlcwlm {:ﬁu.t—ufr\.uuelz: i 260 e K,a::ienum Yes i [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand

. : weight calcy :  Based on :  Sands g 4
%‘U"W'“:ﬂ M, e g - g'ﬁ‘ilmwmw oo [ 2 Orgenic material [0 5 Shysandtosandysitt [T B. Very st sand
Depth to water table (instu): 1.65 m Al height: WA Limit depth: 10.00m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name: ULS- CPTOZ (10m)

LS | P R

a 0:2 0:4 0.
CRR & CSR

Input parameters and analysis data
Analysis method: BRI (2014)

Fires correction mathod | BRI (2014)
Based on Ic valus
Earthquake magnitude M, 7.50
Peak ground acceleratonz  0.65
Depth bo water table (inst): 1.65 m

Depth (m)

of safaty

Depth to GWT (ertha.):
Average results interval:

Liquefaction analysis overall plots
Liquefaction potential

Depth (m)
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165m Fill weight: M/A
3 Transition detect. applied:  No
260 i Yes

Yes
WA Limit depth: 10.00 m

appied:
Based on SBT  Clay like behavior applied:  Sands anly
No Limit depth applied:

Vertical settlements
MO AR

Lateral displacements

F.S. color scheme

Bl Aimast certain it wil kquefy
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[0 Liguefaction and no . are equally Fkely

O unike to fiquefy

[ Awmast certain it wil not liquefy

100 200 SﬂI
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LPI color scheme
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[] vLow risk
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This software is licensed to: LDE Ltd CPT name; ULS- CPTO3 (10m)
CPT basic interpretation plots

Sail Behaviou
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Depth (m)

Depth (m)
Depth (m)
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5 10 5
qt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Analysis method: BE] (2014) Depth to GWT (erthg.):  1.65m Fill weight: A sat

Fines comrection method!  B&I {2014) Average results nterval: 3 Transkion detect. applied:  No legend

Points to test: Based on Ic valuz Ic cut-off value: 260 appiied: Yes B 1. Sensitive fine grained [ 4. Ctayey sit to sity [ 7. Gravely sand to sand
sty s mugiiiue B,z =8 Ure Seont ik Beed o g‘ﬁynmu%w: S A [ Ogenicmoteriol  [I] . Sitysandtosancysit [T B. Very stiifsand

ﬂ'ﬂ.lﬂ a H d-aﬂh H . .

Depth to water table (instu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay [ . Cean sand to sty sand [T] 9. Very stiff fine grained
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This software is licensed to: LDE Lid

CPT name; ULS- CPTU3 (10m)

Depth (m)

T T
0 0.3 0.4 0.€

Depth (m)

Liquefaction analysis overall plots

Depth (m)

Depth (m)

Lateral d

\'ll'dlell mlu E

05 i 1.5
CRR & CSR Factor of safety
Input parameters and analysis data F.5. color scheme LPI color scheme
Anabysis method: BRI (2014) Depth to GWT (ertha.):  165m Fill weight: NjA [l Aimost certain it wil kiquefy [l Very high risk
mm mesthod gémml)cw mﬁm Inkerval: ;ﬂ Transition detect. appiied: \"":s [ Very fikely to liquety [0 Hih risk
on = c e appiled:

Eathouake magritude M, 7.50 Unit weight calculation:  Based on SBT &wlnumw: Sands anly O Lauefaction and no ko, are ecully Bely 7] Low risk
Peak ground acceleration:  0LE5 Use fil: No Limit depth applied: Yes O] unike to iquefy
Dapth b water table (instu): 1.65 m Fill height: WA Limit depth: 10.00 m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Lid CPT name: ULS- CPT04 (10m)
CPT basic interpretation plots
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gt (MPa) RF (3%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: A
Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No ST logend
Points to test: Based on Ic valuz [ cut-off value: 260 appiied: Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
@mmm#w ;:g ﬁr‘mwm: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to
ﬂ'ﬂ.lﬂ accaleration: H H . .

Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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This software is licensed to: LDE Lid CPT name: ULS- CPT04 (10m)

Liquefaction analysis overall plots

T",u“l m,ﬂ - mmldm«m -
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Depth (m)
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LS | P R
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CRR & CSR

0.5 1 1.5
Factor of safety

r
Settlemant (cm)

Input parameters and analysis data F.S. color scheme
Anakysis method: BRI (2014) Depth to GWT (ertha.):  165m Fill weight: NjA [l Amost certain it will kquefy
mm mathod ! &mufcw :W:‘ag_;frzms Inkerval: ;ﬂ Transition detect, applied: \'":s [ Very fikely to liquety

on (1] C e m:
Eathouake magritude M, 7.50 Unit weight calculation:  BasedonSBT  Clay Iike behavior apphied:  Sands anly O Liauefaction and no Ba, are ecually Bely
Peak acreleration: (.65 Use fil: No Limit depth applied: Yes O] unike to iquefy
Dapth b water table (instu): 1.65 m Fill height: WA Limit depth: 10.00 m [ Almost certain it wil not liquafy
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This software is licensed to: LDE Ltd CPT name; ULS- CPTOS (10m)
CPT basic interpretation plots
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gt (MPa) SBT (Robertson et al. 1986)

Input parameters and analysis data

Anakysis method: BRI (2014) Depth to GWT (erthg.): 1.65m Fill weight: NJA saT

Fines comrection method!  B&I {2014) Averaga results nterval: 3 Transkion detect. applied:  No logend

Points to test: Based on Ic valuz [ cut-off value: 260 appiied: Yes [ 1. Sensitive fine grained [ 4. Clavey sit to sity [ 7 Gravely sand o sand
@mmm#w ;:g ”f'h‘[‘f‘;w“ calcufation: ﬁm"mm g'ﬁ‘illwx‘fﬁw= 3:?‘“""5' [ 2 Ogenicmaterial  [I] . Sitysandtosancysit [5] B Verystif sand to

ﬂ'ﬂ.lﬂ accaleration: H H . .

Depth to water table (jnstu): 1.65 m Fll height: WA Limit depth: 10.00 m [l 3. Cay tosiky clay I 6. Cean sand to siity sand ] 9. Very stiff fine grained
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DETAILED SITE INVESTIGATION: 556-560 ABERDEEN ROAD, GISBORNE

1 INTRODUCTION

EAM NZ Limited (EAM) has been engaged by TW GROUP to undertake a Detailed Site
Investigation (DSI), at 556-560 Aberdeen Road, Gisborne (hereon in referred to as the Site). Itis
our understanding that the site is proposed for residential re-development.

This DSI has been undertaken to provide a contamination assessment of the Site and to evaluate
human health risks at the Site. A phased approach has been adopted for this investigation with
an initial investigation, assembling background information to identify potential sources of
contamination from past and present activities. This information is then used to develop a
conceptual Site model and investigation strategy.

This report provides the following information:
— Background information.
-~ Site history.
— A conceptual Site model.
— Site visit and sampling
— Laboratory results.
— Conclusions and recommendations.

This investigation has been carried out in accordance with the Resource Management (National
Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human
Health) Regulations 2011 (NES).

1:1 SUITABLY QUALIFIED ENVIRONMENTAL PRACTITIONERS

EAM are Suitably Qualified and Experienced Practitioners (SQEP) in the field of contaminated
sites. We offer 20+ years’ experience in the contaminated site and environmental science fields.
EAM routinely carry out contaminated land assessments in both the North and South Islands over
many different Council jurisdictions.

Jason Strong (Principle Environmental Scientist - MSc Environmental Sciencest Class)

Jason has undertaken literally hundreds of contaminated site assessments and remediation over
the past 15 years. He has an MSc in Environmental Science where his thesis was based around
trace metal contamination of soils/sediment.

Karen Toulmin (Senior Environmental Scientist — BSc Environmental Science)

Karen has 8 years’ experience in contaminated land assessments and remediation, in both
Australia and New Zealand.
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1.2 SCOPE

The following scope of work was completed:

- Review of available information from Gisborne District Council, namely, the Listed Land
Use Register (LLUR), historical aerial photographs, and available environmental reports.

- Review of the environmental setting of the site.

- Collection of surface soil samples across the site.

- Analysis of soil samples at an accredited laboratory for:
Heavy metals

- Preparation of a DSI report, including presentation and interpretation of results in
accordance with the requirements of the NESCS and with the current 2021 edition of the
MfE Contaminated Land Management Guidelines No. 1 and No. 5.

1.3 LIMITATIONS

This report: has been prepared by EAM for TW GROUP and may only be used and relied on by
Gisborne District Council for the purpose agreed between EAM and TW GROUP as set out in
section 1.1 of this report. EAM otherwise disclaims responsibility to any person other than TW
GROUP arising in connection with this report. EAM also excludes implied warranties and
conditions, to the extent legally permissible.

The services undertaken by EAM in connection with preparing this report were limited to those
specifically detailed in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report. EAM has no
responsibility or obligation to update this report to account for events or changes occurring after
the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions
made by EAM described in this report (refer section(s) 1.3 of this report). EAM disclaims liability
arising from any of the assumptions being incorrect.

The opinions, conclusions and any recommendations in this report are based on information
obtained from, and testing undertaken at or in connection with, specific sample points. Site
conditions at other parts of the site may be different from the site conditions found at the specific
sample points.

Investigations undertaken in respect of this report are constrained by the site conditions, such as
the location of buildings, services, and vegetation. As a result, not all relevant site features and
conditions may have been identified in this report.

Site conditions (including the presence of hazardous substances and/or site contamination) may
change after the date of this Report. EAM does not accept responsibility arising from, or in
connection with, any change to the site conditions. EAM is also not responsible for updating this
report if the site conditions change.

EAM has prepared this report based on information provided TW GROUP and others who
provided information to EAM (including Government authorities), which EAM has not
independently verified or checked beyond the agreed scope of work. EAM does not accept liability
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in connection with such unverified information, including errors and omissions in the report which
were caused by errors or omissions in that information.

Notwithstanding the Report Limitations, we confirm that Gisborne District Council can rely on this
report for the purposes of determining compliance with the NES guidelines with respect to the
development identified in this assessment.

1.4 ASSUMPTIONS
EAM has made the following assumptions during the preparation of this report:

- Information obtained from third parties and TW GROUP is complete and accurate.

- The observed and inferred conditions are representative of the actual conditions
associated with HAIL sites and / or other sites not directly assessed.

— That the future land use of the site will remain residential.

2 SITE DETAILS

2.1 SITE DESCRIPTION
The Site is located at 99a Stanley Road, Gisborne. The legal descriptions are presented here.

TABLE 1. SITE DETAILS

Address 566-560 Aberdeen Road, Gisborne
Valuation Number 0853055400, 0853055300
Legal Descriptions Lot 2 Pt 1 DP1585. Lot 1 DP1817

Land area 0.1659 ha, 0.1012 ha
Land Use Residential

Figure 1 and 2 of Appendix A details the current site boundaries and the proposed development
scheme plan.

3 ENVIRONMENTAL SETTING

3.1 TOPOGRAPHY
The site is in a residential zoned area. The topography of the site is low gradient flat land.

3.2 SOIL

Soils at the site are described by Manaaki Whenua' (2019) Brown Soils. Soils at the Site are
described by Landcare Research (2020) as being Brown Soils. Brown soils are typically found in
areas where and soils remain damp throughout the year. They are found in areas of high rainfall;
hence soils are prone to leaching of nutrients, which makes them acidic. Brown soils have limited
fertility and they typically present as dark grey-brown topsoils, caused by thin coatings of oxides
weathered from parent material. Sub soils are brown, or yellow brown in colour.

1 Manaaki Whenua- Landcare Research 2019. S-map - New Zealand's national digital soil map. 10.7931/L1WC7

PROJECT: EAM2410-REP-01 REPORT STATUS: FINAL PAGE: 3



DETAILED SITE INVESTIGATION: 556-560 ABERDEEN ROAD, GISBORNE

The Manaaki Whenua, Landcare Research S map portal describes the soil at the sites as Wiku_15
(100) %, which is a well-drained loam over sand.

3.3 HYDROGEOLOGY

Groundwater in the area is sourced from the Te Hapara Sands Aquifer, a shallow sand aquifer
that can be encountered just below the topsoil. The aquifer extends up to 20 metres thick in
places and forms an unconfined to confined shallow water table aquifer. This aquifer extends
inland for approximately 5 km from the coast. The Sands aquifer becomes confined by river silts
inland, with sands interfinger with Waipaoa gravels and shallow fluvial deposits. The permeability
of the aquifer decreases to the southwest, with the silt content of the sand increasing towards the
Waipaoa Channel. Water takes within the aquifer range from 45- 1850m3/day, with variable water
quality. Seasonal water level fluctuations tend to be within 0.5-1 metres; therefore, surface pumps
are usually sufficient to extract water.

3.4 SURFACE WATER

The nearest surface waterway is the Taruheru River. The Taruheru River is located directly north
of the site, approximately 100m distance from the site at its closest point. It commences in the
hills of Waihirere and drains surface water to the east where it joins the Waimata River and flows
into the Pacific Ocean.

4 PROPERTY HISTORY

A desktop study was undertaken to gain an understanding of the history of the site. The review
looks to determine potential contaminants which may be present at the site because of past and
present land uses. The following information was sourced to establish the history of the site:

Gisborne District Council Property Search
— Historical Aerial Photographs

— HAIL review
— Site Visit
4.1 GISBORNE DISTRICT COUNCIL PROPERTY SEARCH
A review of Gisborne District Council Property records found the following documents on file:
556 ABERDEEN ROAD
_DATE CONSENT/PERMIT | DESCRIPTION
1970 CO37570 Alterations and additions to dwelling
1981 12015689 Erect Garage
1983 BCS0000149 Install Kent fireplace
_ ' Drainage plans
1998 9800677 Erect carport
560 ABERDEEN ROAD
DATE CONSENT/PERMIT | DESCRIPTION
1995 BC9510766 Extend Shed
' 2005 5464 ' Demolish Shed
Drainage Plans

No files referring to potentially contaminating activities were found for this site.
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4.2 HISTORICAL AERIAL PHOTOGRAPHS

Historical aerial photographs of the site, from 1942 through to 2023, were sourced from
Retrolens, Google earth, Google maps and Gisborne District Council. Aerial photographs for the
years 1942, 1951, 1965, 1972, and 1988, 2001, 2010 and 2018 and 2022 are presented in
Appendix C.

The earliest available aerial imagery is from 1942 and shows presence of dwellings on both 556
and 560 Aberdeen Road. A garage is present south of the dwelling on 560 Aberdeen Road, and
a small shed is present in the far south of 556 Aberdeen Road.

No changes are noted to the site in imagery from 1951.

By 1965, the garage on 560 Aberdeen Road has been removed, and a small garage has been
erected south of the dwelling on 556 Aberdeen Road. The garage in the far south of 556 Aberdeen
has been removed.

Imagery from 1972 shows the construction of a very large shed in the far south of 556 Aberdeen
Road.

By 1988, a small garage has been erected on 560 Aberdeen Road, south of the dwelling.
No significant changes are noted to the site through to the present day.

4.3 HAZARDOUS ACTIVITIES AND INDUSTRIES LIST

In accordance with Appendix C: Hazardous Activities and Industries List (HAIL) of the MfE NES
for Assessing and Managing Contaminants in Soil to Protect Human Health, the site is considered
HAIL under:

Section I: Any other land that has been subject to the intentional or accidental release of a
hazardous substance in sufficient quantity that it could be a risk to human health or the
environment.

The presence of two aged dwellings on the site, present from at least 1942 suggests the probable
use of lead-based paints on building exteriors. Lead based paint contributes to soil contamination
through weathering, sanding, and redecoration.

4.4 SITE VISIT
A site visit was completed on 5th September 2023. The following observations were made:

— The dwelling on 556 Aberdeen Road is constructed of painted timber weatherboard,
carrugated iron roof and timber window frames. It has some asbestos cladding on the
rear of the dwelling.

— A modern corrugated iron garage is located directly south of the dwelling on 556
Aberdeen Road. It has concrete floor. A small garden shed, also of corrugated iron
construction is located immediately south-west of this garage.

— A large painted corrugated iron shed with concrete flooring is in the far south of 556
Aberdeen Road. The paint on the exterior iron is peeling.

— The section around 556 Aberdeen is mainly grassed, with small gardens.

— The dwelling on 560 Aberdeen Road is a timber weatherboard home with a corrugated
iron roof which appears to be painted. Paintwork on the dwelling is in very poor, peeling
condition.

— A sleepout/garage is situated along the eastern boundary of 560 Aberdeen Road. It is of
timber and corrugated iron construction.
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— The southern half of 560 Aberdeen is grassed with gardens, and children's play
equipment.

No visual or olfactory evidence of contamination or contaminating activities were observed during
the site visit. Site photographs are presented in Appendix C.

9) CONCEPTUAL SITE MODEL

9.1 RATIONALE

The overall rationale for the site investigation was to determine whether historical activities on the
Site may have caused soil contamination that would affect the proposed residential land use. The
following is an analysis of potential contaminants, receptors, and pathways between potentially
contaminated soils, and the proposed residential land use.

5.1.1 HAZARDOUS SUBSTANCES AND POTENTIAL CONTAMINANTS OF CONCERN
For the purposes of this investigation, the following contaminants were considered.

- Metals

Metals occur naturally in the soil environment from the process of weathering of parent materials.
Soils may become contaminated by the accumulation of metals and through leaded paints, land
application of fertilisers, animal manures, sewage, pesticides, leaching from treated timber and
wastewater irrigation. Most metals do not undergo microbial or chemical degradation hence, their
total concentration in soils persists forever. Metals are associated with human illness, particularly
nervous system damage from long term exposure in humans.

The main source of metal contamination within residential sections is lead based paint. The
domestic paints available today contain only very small quantities of lead and are unlikely to be a
hazard. However, the lead content of paints used in the past was generally much higher. When
lead-based paint is sanded or power blasted during redecoration, high concentrations of lead
dust become widely dissipated. Dust particles are deposited on surrounding surfaces, and in the
soil, and may affect those exposed to dust and fragments long after the work is completed.

5.1.2 POTENTIALLY RELEVANT SENSITIVE HUMAN AND ECOLOGICAL RECEPTORS

The site is proposed for residential land use (10% produce), which is considered one of the most
sensitive of land uses. The MFEs National Environmental Standard (NESCS) for soil contaminants,
considers that residential landowners may use the land for activities such as vegetable gardening
or fruit trees. These activities pose a risk to the consumer/landowner’s where contaminated soils
are involved in an exposure pathway.

The following potential receptors were identified as being relevant to the Site:

— Earthworks, construction, maintenance, and excavation contractors who may encounter
potentially contaminated soil during the proposed works via inhalation (dusts).
— Future residents at the Site via inhalation (dusts) and/or ingestion of contaminated soil.

5.1.3 EXPOSURE PATHWAYS

A human health risk can only occur when there is a direct link between contaminant source and
receptor. Potential complete pathways for this Site may include:

- Dermal (skin) contact with soil, for gardening, construction.
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- Direct contact and inhalation of dusts and soil during construction and site works.
- Consumption of foods grown in contaminated soils.
- Consumption of soils, particularly by small children.

6 FIELD INVESTIGATION

6.1 RATIONALE OF SAMPLE COLLECTION

Sampling locations across the Site were established using reference to the “Contaminated Land
Guidelines No. 5" (MfE 2021). These guidelines set out (in Table B1; p91), indicate the “number
of samples required to detect hotspot with 95 percent confidence”.

Twelve samples were taken systematically across the site, with the locations presented in Figure
3, Appendix A.

Samples were collected using a 150mm soil augur and collected from the 0-150mm depth
interval. Two duplicates were collected during sampling for statistical accuracy and precision of
results.

Samples were collected directly into laboratory supplied containers and were placed in a chilly
bin with ice packs for transport. Samples were couriered to an IANZ accredited laboratory (Hills
Laboratories) under standard chain of custody procedures.

6.2 SITE LITHOLOGY

Site soils were observed to be consistent across the site as consisting of dark brown topsoil.

6.2.1 FIELD QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

Quality Assurance and Quality Control procedures undertaken during sampling included the
following:

— Changing of disposable gloves after each sample.

— Decontamination and rinsing of augur between each sample.

— Collection of soil samples in new, clean, appropriately labelled sample bags and jars.

— 10% Duplicate analysis (collection of two duplicates).

— Use of chain of custody procedures and forms.

— Use of IANZ accredited laboratories with in-house QA/QC procedures for the analyses

requested.
7 ASSESSMENT CRITERIA
The following soil assessment criteria have been selected for the site.
¥ THE NATIONAL ENVIRONMENTAL STANDARD FOR ASSESSING AND
MANAGING CONTAMINANTS IN SOIL TO PROTECT HUMAN HEALTH
(NESCS)

The NESCS sets national standards for contaminants in soil to protect human health. It contains
a national set of soil contaminant standards (SCS) for 12 priority contaminants for five standard
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land use scenarios. The land use category selected for this investigation was Residential (10%
Produce) as described in the NES CS User Guide.

7.2 THE NATIONAL ENVIRONMENTAL PROTECTION MEASURE

In the absence of New Zealand specific risk-based human health criteria for beryllium, nickel and
zinc, the Australian National Environment Protection Measure 2013 (NEPM) guidelines have been
adopted for this investigation. The intention of the NEPM is to enable safe use of contaminated
land to ensure that contaminated land is appropriately assessed prior to development. The NEPM
covers a range of land uses. For the purposes of this assessment, the NEPM Health-based
Investigation Level A (Residential land use) have been selected based on the land use and Site
attributes.

7.3 BACKGROUND CONCENTRATIONS OF HEAVY METALS

In the absence of available published data for uncontaminated background soils in the Gisborne
region, a control sample was collected. The control sample was collected from the Gisborne A &
P Showgrounds. The sample was collected from an undisturbed and undeveloped area of grass.
If concentrations of contaminants are found to be at or less than typical background
concentrations, then the NES CS does not apply.

7.4 ECOLOGICAL SOIL GUIDELINE VALUES

To assess potential risk to environmental receptors, the criteria for Residential / Recreational area
developed for protection of ecological receptors from the updated, Development of soil guideline
values for the protection of ecological receptors (Eco-SGVs): Technical Document (Manaaki
Whenua Landcare Research, 2019) were used. Criteria were selected assuming a typical soll,
aged contamination source, and a residential land use.

8 ANALYTICAL RESULTS

The following sections discusses the analytical results by analyte and compares against the
adopted human health guideline criteria. In this case, the most appropriate SCS is likely to be
those for the NES land use scenario of Residential (10% Produce). The NES description of this
land use is as follows:

“Standard residential Lot, for single dwelling sites with gardens, including homegrown produce
consumption (10 percent)”.

The analytical results are summarised in Table 1 in Appendix D, along with the laboratory reports.
The results of analysis have been compared directly against appropriate (where available) Soil
Contaminant Standards (SCS) from the NES Priority contaminants list (MfE, 2012).

B.1 BACKGROUND SOIL CONCENTRATIONS

Sails at the site were compared with the background soil concentrations of a control sample,
collected from parkland within the A & P Showgrounds in Gisborne by EAM. The sail here is
considered unlikely to have been exposed to potentially contaminating activities.

The control sample shows very low concentrations of all metals. The sample results which were
found to be “at or about the value” of the concentrations of the control sample were considered
background.

All samples collected at the site exceed the Gisborne control sample value of 38mg/kg for lead.
Concentrations range from111mg/kg to 2,600mg/kg.

PROJECT: EAM2410-REP-01 REPORT STATUS: FINAL PAGE: 8



DETAILED SITE INVESTIGATION: 556-560 ABERDEEN ROAD, GISBORNE

Zinc concentrations exceed the Gisborne control sample value of 56mg/kg in all sample locations,
ranging from 91mg/kg to 720 mg/kg.

Mild chromium, copper, cadmium, and nickel exceedance were reported in sample locations #7,
#10, #11 and #12.

Arsenic exceeds the background value of 4mg/kg in sample location #4, reporting 12mg/kg, and
in sample location #10, reporting 32mg/kg.

B.2 METALS/METALLOIDS

Soil metal analysis was compared with the NES standards for Residential land use (10% produce).
All sample locations except #2 and #5 reported concentrations of lead in exceedance of the NES
residential standards of 210 mg/kg. Samples reported concentrations of lead of 1070mg/kg (#1),
230mg/kg (#3), 1010mg/kg (#4), 2600mg/kg (#6), 730 mg/kg (#7), 240 mg/kg, (#8), 380mg/kg
(#9), 620 mg/kg (#10), 1130mg/kg (#11) and 1090mg/kg (#12).

Arsenic was reported above the NES standard of 20mg/kg in sample location #10, reporting a
concentration of 32mg/kg.

Sample locations #2 and #5 reported concentrations of metals within the NES standards, being
210mg/kg and 111mg/kg, respectively.

8.3 ECOLOGICAL SOIL GUIDELINE VALUES

Sample locations #1, #4, #6 #11 and #12 exceeds the Landcare Updated Development of Soil
Guideline Values for Protection of Ecological Receptors (Eco-SGVs) for lead (900mg/kg),
reporting concentrations of 1070mg/kg, 1010 mg/kg, 2600 mg/kg, 1130 mg/kg, and 1090mg/kg.

Sample locations #1, #3. #4, #6, #7, #11 and #12 exceeds the Landcare Updated Development
of Soil Guideline Values for Protection of Ecological Receptors (Fco-SGVs) for zinc (300mg/kg),
reporting concentrations of 340mg/kg, 580 mg/kg, 460mg/kg, 530mg/kg,720mg/kg, and
390mg/kg, respectively.

8.4 QUALITY ASSURANCE AND QUALITY CONTROL

8.4.1 FIELD DUPLICATES

Duplicate analysis was completed as a means for determining uncertainty, accuracy, and
precision of laboratory analysis. Two duplicate samples were collected during sampling at the
same sample location and depth interval as Sample #1 and Sample #9 and labelled as #1a, and
#9a, respectively.

The RPD between samples was calculated according to the following formula:

(Result No.1 — Result No.2) x 100

RFPD =
(Mean of result No.1 + result No. 2)

The typical data quality objective is for an RPD to be within 30 — 50% (MfE, 2021). The RPD
results were reported within the data quality objective. Mean RPD for sample location #1 was
reported as 7%, and for sample location #9 duplicate pair was 10%. RPD calculations are
presented in Appendix D.

8.5 RISK ASSESSMENT
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A hazard - pathway — receptor pollution linkage is considered to aid assessment of risk associated
with results of the site investigation.

For contaminated soils to pose a risk to a receptor, a complete pathway must exist between the
contamination source and the identified receptor(s). If there is an incomplete pathway, then there
is no risk. In this instance, there is a risk to human health across the site to lead and arsenic
exposure.

9 CONCLUSIONS AND RECOMMENDATIONS

EAM was engaged to undertake a Detailed Site Investigation of 556-560 Aberdeen Road,
Gisborne. The objectives of the investigation were to evaluate:

1. The type, extent, and level of contamination, if any, within the proposed subdivision
sites.

2. Whether contaminants of concern identified present an unacceptable risk to human
health or identified environmental receptors.

3. Whether the soils remaining on-site are suitable for the proposed end use.

A detailed site history was undertaken to review the historical land use at the site. The site has
been a residential section since at least 1942.

This investigation identified one potential site activities included on the HAIL (Ministry for the
Environment, 2011):

— Section I: Any other land that has been subject to the intentional or accidental release of
a hazardous substance in sufficient quantity that it could be a risk to human health or the
environment - This was considered based on the potential for lead-based paint which was
likely used on the buildings to contaminate site soils.

Due to the potential HAIL activities at the site, twelve soil samples were collected systematically
across the site and analysed for heavy metals.

Laboratory analysis results and comparison with relevant NZ guidelines indicate that:

— Lead and zinc concentrations were reported well above regional background
concentrations for the Gisborne area, when compared with a control sample.

— All sample locations except #2 and #5 reported concentrations of lead in exceedance of
the NES residential standards of 210 mg/kg. Samples reported concentrations of lead of
1070mg/kg (#1), 230mg/kg (#3), 1010mg/kg (#4), 2600mg/kg (#6), 730 mg/kg (#7), 240
mg/kg, (#8), 380mg/kg (#9), 620 mg/kg (#10), 1130mg/kg (#11) and 1090mg/kg (#12).

— Arsenic was reported above the NES standard of 20mg/kg in sample location #10,
reporting a concentration of 32mg/kg.

— Sample locations #2 and #5 reported concentrations of metals within the NES standards,
being 210mg/kg and 111mg/kg, respectively.

— Sample locations #1, #4, #6 #11 and #12 exceeds the Landcare Updated Development
of Soil Guideline Values for Protection of Ecological Receptors (Eco-SGVs) for lead
(900mg/kg), reporting concentrations of 1070mg/kg, 1010 mg/kg, 2600 mg/kg, 1130
mg/kg, and 1090mg/kg.

— Sample locations #1, #3. #4, #6, #7, #11 and #12 exceeds the Landcare Updated
Development of Soil Guideline Values for Protection of Ecological Receptors (Eco-SGVs)
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for zinc (300mg/kg), reporting concentrations of 340mg/kg, 580 mg/kg, 460mg/kg,
530mg/kg, 720mg/kg, and 390mg/kg, respectively.
— The RPD results were reported within the data quality objective.

Elevated metals of lead, and in one location, arsenic, are above NES residential standards, thus
there is a human health risk unless addressed through remediation. While further investigation is
required, we would expect remediation to be possible and for the site to be redeveloped for
residential purposes.

Based on the exceedance of background soil concentrations, and ecological soil guideline values,
off-site disposal options, should they be required as part of development will require planning,
consideration, and possible resource consent approval.

Any soils exceeding uncontaminated background values, have a degree of anthropogenic
contamination. Should offsite disposal be required, this can only be through resource consent for
an alternative land use; or disposed to appropriate landfill facility. Soils may be required to go to
a licenced A Class landfill facility.

The best option is for excavated soils to be retained on site, in either noise bund, or garden areas,
however we appreciate that due to the density of development, this option is unlikely. Options to
enable soils to remain on site would be to pile foundations for the new buildings rather than
excavate for concrete rafts. Alternatively, topsoil could be geotechnically engineered to create
structurally compliant building platforms.

This investigation confirms that the site is highly likely to pose a risk to human health, and
remediation will be required to ensure its suitability for the proposed development.
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FIGURE 2(a). DRAFT SCHEME PLAN FOR DEVELOPMENT
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FIGURE 2(b). DRAFT SCHEME PLAN FOR DEVELOPMENT
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FIGURE 3. SAMPLE LOCATIONS SHOWING NES EXCEEDANCE IN RED
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APPENDIX B- AERIAL PHOTOGRAPHY
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) 942- Source, Retrolens
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1965- Source, Retrolens
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1972- Source, Retrolens
o
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1988- Source, Retrolens
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APPENDIX C- SITE PHOTOGRAPHS
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DETAILED SITE INVESTIGATION: 556-560 ABERDEEN ROAD, GISBORNE

Above. Front of 560 Aberdeen Road.
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DETAILED SITE INVESTIGATION: 556-560 ABERDEEN ROAD, GISBORNE

Top. Looking east towards rear of dwelling on 556 Aberdeen Road. Middle. Back of 560 Aberdeen Road dwelling,
Bottom. Garage at 556 Aberdeen Road.
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Top and mle. Large garage in far south of 556 Aberdeen Road. Bottom. Small garden shed on 560 Aberdeen
Road.
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Top. Front of 560 Aberdeen Road. Middle. Sheds on eastern boundary of 560. Bottom. Photo looking north-west at
side of dwelling on 560 Aberdeen Road.
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APPENDIX D- LABORATORY ANALYSIS AND REPORTS
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DETAILED SITE INVESTIGATION: 556-560 ABERDEEN ROAD, GISBORNE

TABLE 1. SOIL METAL RESULTS (mg/kg)

Arsenic Cadmium Chromium Copper Lead Nickel Zinc

Sample Name: ma/kg ma/kg ma/kg mg/kg mg/kg mg/kg ma/kg
Aberdeen #1 05-Sep-2023 5 0.23 8 9 1.070 6 340
Aberdeen #2 05-Sep-2023 4 0.14 6 7 210 5 194
Aberdeen #3 05-Sep-2023 9 0.25 6 16 230 5 580
Aberdeen #4 05-Sep-2023 12 0.46 15 28 1,010 9 460

Aberdeen #5 05-Sep-2023 3 <0.10 5 9 111 6 9
Aberdeen #6 05-Sep-2023 8 0.42 11 16 2,600 9 530
Aberdeen #7 05-Sep-2023 9 0.89 i 52 730 8 820
Aberdeen #8 05-Sep-2023 5 0.19 8 15 240 7 240
Aberdeen #9 05-Sep-2023 6 0.45 16 37 380 7 380
Aberdeen #10 05-Sep-2023 32 1.09 33 64 620 11 6390
Aberdeen #11 05-Sep-2023 6 0.87 11 42 1.130 9 120
Aberdeen #12 05-Sep-2023 7 0.5 16 33 1,080 7 390
Aberdeen #1a 05-Sep-2023 6 0.32 9 14 700 6 300
Aberdeen #9a 05-Sep-2023 6 0.47 19 45 410 8 420
Gisborne Uncontaminated Background Soil ! 4 0.21 8 ¢} 38 7 56
NES Residential * 20 3 460  >10,000 210

NEPM Residential ® 400 7400

Landcare Eco SGV's * 60 12 390 240 900 NGV 300

Exceeds Gisborne Uncontaminated Background Soil, Control sample collected Gisborne A & P Showgrounds.
123 Exceeds Ecological SGV's
RED Exceeds NES Residential

1-Gisbome Control sample. Collected from Gisborne A & P showgrounds in an undeveloped area.

2 -MfE, June 2011. Resource Management (National Environmental Standard for Assessing and

managing contaminants in Sail to Protect Human Health) Regulations 2011

3-National Environmental Protection (Assessment of Site Contamination) Measure, 1999.

4 Landcare updated Development of Soil Guideline Values for Protection of Ecological Receptors (Eco SGVs).
Assumes residential/recreational area, aged source, typical soil

TABLE 2. RELATIVE PERCENTILE DIFFERENCES

Arsenic Cadmium Chromium Copper Lead Nickel Zinc
Sample Name: mg/kg ma’kg ma/kg mg/kg mg/kg mg/kg ma/kg
Aberdeen #1 05-Sep-2023 5 0.23 8 9 1,070 6 340
Aberdeen #1a 05-Sep-2023 6 0.32 9 14 700 6 300
Mean 6 0 9 12 885 6 320

RPD (%) -18 -33 -12 -43 42 0 13

[ ]

Aberdeen #9 05-Sep-2023 6 0.45 16 37 380 7 380
Aberdeen #9a 05-Sep-2023 6 0.47 19 45 410 8 420
Mean 6 0 18 41 395 8 400

RPD (%) 0 -4 -17 -20 -8 -13 -10
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@ R J Hill Laboratories Limited | “- 0508 HILL LAB (44 555 22)
28 Duke Street Frankton 3204 | . +44 7 858 2000
I a S Private Bag 3205 £ mail@hill-labs.conz
Hamilton 3240 New Zealand | &% www.hill-labs.co.nz
Job Information Summary Page 1 of 1
Client: | EAM NZ Limited Lab No: 3358681
Contact: Karen Toulmin Date Registered: 06-Sep-2023 2:50 pm
C/- EAM NZ Limited Priority: |High
233B Thompson Hoad Quote No: 72316
RD 10 Order No:
Hastings 4180 Client Reference: Aberdeen Road

Samples

Add. Client Ref:
Submitted By:
Charge To:
Target Date:

Karen Toulmin
'EAM NZ Limited
108-Sep-2023 4:30 pm

Sample Name

Sample Type

Containers Tests Requesled

1 | Aberdeen #1 05-Sep-2023 Soil Heavy Metals, Screen Leval
| 2 , Aberdesn #2 05-Sep-2023 Soil . i-leavy Metals, Sereen Level
'3 | Aberdeen #3 05.Sep 2023 Sall pRag "Hoavy Metals, Seroon Lovel
! 4 | Aberdean #4 05-Sep-2023 Soll cpBag Heavy Metais, Screen Level
! & Aberdeen #5 05-Sep-2023 Sail cpBag Haavy Matals, Screen Lavel
|8 | Aberdeen # 05.Sep-2023 Soll cpBag Heavy Melals, Screen Level
'7 | Aberdeen #7 05-Sep-2023 Soll cpBag Heavy Metals, Screen Level
8 Abordeon #8 05-8ep-2023 Soll opBag "Heavy Metais, Soreen Level
9 | Abordeen #0 05-Sep.2023 Sol cpBag [Heavy Metals, Screen Lavel
10 Aberdeen 210 05-Sep-2023 Soil ane'g” Heavy Metals, Screen Level

i1 | Aberdeen #11 05-Sep-2023 Soll cpBag Heavy Metals, Screen Level

12 Abordeen #12 05 Sop2023 Soll cpBag Hoavy Motals, Scraon Lovl

13 | Abardeen #1a 05-5ep-2023 Sall cpBag Heavy Metals, Screen Level
| 14 | Aberdeen #9a 05-Sep-2023 Soil cpBag Hepvy Metals, Screen Lovel

Summary of Methods

T Soiowing TaGhe(s) gives & trisl cancriptian of (e mathods Lsed 10 cancuct 1he malysen f¢ 1his job. The detestion |imits givan belcw ane thone attainatie in & ralatively simple matrx,
Dartocson lImils may be Rgnor of Indivilal S3mples shodld insuMcon! sampée be avalable, or 1 the mairs regules thal diutions e perfonned during analyais, A dawction Mt range
Inclontas the om sl mnc Righies detection Bmits. in ™e associsted sube of aoaktes, A full Bing of compounds and deection limit are svailable from the ImBoraiory upon reaues

Uniess carvise mdicaied amalyses wore performed af Hill Labs, 28 Duke Strowt, Frankton, Hamdcn 3204

Sample Typa: Soll
Test

Methad Description

|Default Detection Limit | Sampla No

Ervironmental Solids Sample Drying | Air dried at 36°C 1-14
Used for sample preparation.
May coniain a residual meoisture content of 2-5%.

| Heanvy Metals, Screan Level Dried sample, < 2mm fraction. Nitric/Hydrochloric acid 0.10 - 4 mglkg dry wi 114

digestion US EPA 200.2, Complies with NES Regulations,
ICP-MS screen laval, interference ramoval by Kinatic Enargy
Discrimination it required.

Lab No: 3358681 Hill Labs Page 1 ol 1

PROJECT: EAM 2410-REP-01 REPORT STATUS: FINAL



DETAILED SITE INVESTIGATION: 556-560 ABERDEEN ROAD, GISBORNE

R J Hill Laboratories Limited
28 Duke Street Frankton 3204
Private Bag 3205 1 mail@hill-labs.co.nz

I a S Hamilton 3240 New Zealand | €2 www.hill-labs.co.nz

Certificate of Analysis Page 1012

% 0508 HILL LAB (44 555 22)
I, +64 7 858 2000

Client: | EAM NZ Limited Lab No: 3358681 &P
Contact: Karen Toulmin Date Received:  06-Sep-2023
C/- EAM NZ Limited Date Reported:  08-Sep-2023
233B Thompson Read Quote No: 72316
RD 10 Order No:
Hastings 4180 Client Reference: Aberdeen Road
Submitted By: Karen Toulmin
Sample Type: Soil
Sample Name: | Aberdeen #1 Aerdeen 2 Aberdeen #3 Aberdeen #4 Aberdoen #5
05-Sep-2023 05-Sep-2023 05-Sep-2023 05-Sep-2023 05-Sep-2023
Lab Number: 33586811 3358681.2 4358681.3 3358681.4 3358681.5
Heavy Matals, Scroen Loval
Tolal Recoverable Arsenic mgkg dry wi 5 4 9 12 3
Total Recoverable Cadmium kg dry wt 0.23 014 0.25 0.46 <010
Total Recoverable Chromium mgikg dry wt 8 6 6 18 8
Total Recoverable Copper kg dry wt 9 7 16 28 9
Tolal Flecoverable Lead kg dry wt 1,070 210 230 1,010 11
Tolal Racoverabls Nickel iy dry wi 8 5 8 ] 6
Total Racoverable Zing g kg dry wi 340 194 580 460 B
Sample Name: | Aberdeen #& Aberdeen #7 Aberdeen #8 Aberdeen #9 Aberdeen #10
05-Sep-2023 05-Sep-2023 05-Sep-2023 05-8ep-2023 06-Sep-2024
Lab Number: 3358681.8 33586817 3358661.8 3358681.9 3358681,10
Heawvy Metals, Screen Level
Tolal Recoverablo Arsenic. mgrkg dry wt | 8 ' 9 I 5 ' 6 T az
Total Recoverable Gadmium mg/kg dry wi 0.42 0.9 0.19 0.45 1.08
Total Recoverable Chromium kg dry wt " 17 8 16 33
Total Recoverable Copper Mgk dry wi 16 52 15 ar G4
Tolal Recoverable Lead mgkg dry wi 2,600 730 240 380 620
Tolal Recoverabie Nickel mag/kg dry wh 9 a8 2 T 11
Total Recoverable Zinc mig/kg dry wi 530 820 240 380 690
I Sample Name: Abardesn#11  Aberdeen #12 Aberdeen #1a  Aberdeen#9a
05-Sep-2023 05-Sep-2023 05-Sep-2023 05-5ep-2023
Lab Number: 335866111 3358681.12 336868113 A358681.14
Heawy Melals, Screan Level
Tolal Recoveralie Arsenic mag'kg dry wt § 7 [3 ]
Tolal Recoverable Cadmium mg'kg dry wi 087 0,50 0.32 0.47
Tolal Racoverable Chromium kg dry wi 11 16 9 19
Total Recoverable Copper migrkg dry wt 42 a3 14 45
Total Racaverabio Lead ma/kg dry wt 1,130 1,000 700 410
Total Recoverabile Nickel 9 7 6 8
Totad Recoverable Zine 380 300 420

Summary of Met

The feskowring tebleds ) givas i Erbol deserdpion of tha rslhocs uaod 1o conchiet the nnabyse lor this job. The datoetan limiks given betow ona those asminabls in neelalively smgle madnis
Dwtection limils may e higher o« individu al samples shoukd insuf fehent swmpe Be avadubhe, or i 1he murx requires that dilvtions e performed during anatysls, A deection (imit mnge
ndicates the lowest mnd highest detbecton lmits in he associated suite of analytes, A full isling of corpounds and detection imits are awailable from the laboratory upan recuest.
LUnbess olheswise wdionded, aralyties vwitne perdomed al Hill Lishs, 28 Duse Stieet, Frankion, Humibicn 3204

Sample Type: Soil

Method Description Default Detection Limit (Sample No

This Laboratory I8 aceredited by Internaticnal Accreditation New Zealand (IANZ), which reprasents
New Zealand In the International Laboratory Accreditation Cooperation (ILAC). Through the ILAC
Mutual Recegnition Arrangement (ILAC-MRA) this accreditation |s Intemationally recognised,

The lests reported herein have been performed in accordance with the lerms of accreditation, with the
exception of lests marked * or any comments and interpretations, which are not accredited.
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DETAILED SITE INVESTIGATION: 556-560 ABERDEEN ROAD, GISBORNE

Sample Type: Soil

Heavy Metals, Screen Level

digestion US EPA 200.2. Complies with NES Regulations. IGP-
MS screen level, interference removal by Kinetic Energy
Discrimination if required.

Test Method Description Default Detection Limit |Sample No
Emvironmental Solids Sampile Drying* Air dried at 35°C - 1-14
Used for samgle preparation.
May contain a residual meisture content of 2-5%.
Dried sample, < 2mm fraction. Mitric/Hydrochlric acid 010 - 4 mgfhg dry wi 1-14

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

Testing was compleled betwsen 06-Sep-2023 and 08-Sep-2023. For completion datas of indnedual analyses please contact the laboratory.

Samoles are held at the laboratory aiter reporting for 2 length of lime based o the stability of the samples and analyles being tested (considering any
preservalion used), and the slorage space avellable. Once the storage pericd is completed, the samples are discarded unless otherwise agreed with
the cuslomer. Extended storage limes may incur additional charges .

This centificate of analysie must not be reproduced, except In full, withaut the written censent of the signatory.

& e

Kim Harrison MSc

Client Services Manager - Environmental

LabNo: 3358681-SPv1

Hill Labs

Page 2 of 2
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APPENDIX E- REMEDIAL ACTION PLAN
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DETAILED SITE INVESTIGATION: 556-560 ABERDEEN ROAD, GISBORNE

REMEDIAL ACTION PLAN

REMEDIAL AREAS

Based on the observations and results of the DSI, lead contamination was identified above the
NES of 210mg/kg in all sample locations except #2 and #5. Samples reported concentrations of
lead of 1070mg/kg (#1), 230mg/kg (#3), 1010mg/kg (#4), 2600mg/kg (#6), 730 mg/kg (#7), 240
mg/kg, (#8), 380mg/kg (#9), 620 mg/kg (#10), 1130mg/kg (#11) and 1090mg/kg (#12).

Arsenic was reported above the NES standard of 20mg/kg in sample location #10, reporting a
concentration of 32mg/kg.

EAM recommend a XRF investigation is completed to delineate the boundaries of sail
contamination across the site. XRF is a handheld X-Ray Fluorescence (XRF) analyser used to
measure metal concentrations within the soil. XRF provides fast, accurate, and non-destructive
alloy identification and elemental analysis. It is considered highly accurate in relation with
laboratory analysis.

XRF should be utilised to assess both the depth and lateral extent of contamination.

Establishment of depth and lateral contamination will provide approximate volumes of soil
requiring remediation, and volumes of soil above uncontaminated background values.

REMEDIATION OPTIONS ASSESSMENT

Options which may be considered feasible are as follows, although again, may be dependent on
the volume of contaminated soil established.

1. In-situ vertical mixing of impacted material with underlying clean soil, and re-use.
2. Excavation for disposal to landfill.
3. A combination of 3 and 4.

As a rule of thumb, soil mixing is only considered feasible providing soil concentrations are within
2-3 times the acceptable concentrations set out by the NES. Based on the present findings, soil
lead concentrations are well above the feasible soil mixing fractions and therefore only areas with
concentrations <600mg/kg may be acceptable to achieve sufficient dilution.

Excavation and disposal of contaminated material to landfill is the least preferred option due to
cost and environmental impacts from haulage and use of landfill space, however where
concentrations of lead contamination present are too high for mixing, then this is likely to be the
only practical option.

REMEDIAL CRITERIA
The proposed remedial assessment criteria for lead and arsenic in a residential (10% produce)
land use are shown in Table 1.

Table 1. Summary of Remedial Criteria
CONTAMINANT NES (mg/kg)

Lead ' 210
Arsenic | 20mg/kg
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DETAILED SITE INVESTIGATION: 556-560 ABERDEEN ROAD, GISBORNE

REMEDIAL ACTION PLAN

Prior to any remedial activities commencing, the SQEP will screen the surface soils at the site with
a hand-held Olympus Vanta X-Ray Fluorescence spectrometer at the site to delineate the lateral
extent of contamination. Depth analysis will be completed across the site by excavating augur
holes to access deeper soils for screening. Boundaries will be marked. Approximate volumes of
contaminated soil will be estimated, and recordings of lead and arsenic concentrations will be
taken to establish the best method of remedial action.

The following methodologies are proposed to remediate the site to National Environmental
standards for Residential land use. The remedial works will be supervised by a Suitably Qualified
Environmental Practitioner (SQEP) and will be completed in accordance with the earthwork'’s
procedures and unexpected discovery of contamination protocols as discussed in this plan.

In situ vertical mixing of contaminated soil

Should the XRF investigation find depth and concentrations of the contaminated material
suitable for soil mixing, then the following procedures will be followed:

1. The SQEP will mark out the remedial area on the ground surface.

2. Soils will be blended during dry conditions, and not after recent heavy rain.

3. Soils in the remedial area will be blended using either a tractor towing a disc plough, or an
excavator with a bucket large enough to achieve a cutting depth of at least 0.3 m bgl. The
tractor or excavator will mix the soil in multiple directions until site soils are thoroughly
mixed.

4. The SQEP will regularly check the mixed soils using the XRF. Mixing will continue until all
soils achieve NES.

5. Upon completion of mixing, the SQEP will validate the remediated area on an approximate
2m x 2m grid using the XRF.

6. The SQEP will collect 10% validation samples for laboratory analysis.

Excavation and removal of contaminated soil to landfill.

1. The SQEP will mark out the remedial areas on the ground surface

2. Machinery / vehicles will not enter the remedial zones.

3. The remedial areas will be excavated to their target depth as instructed by the SQEP. The
SQEP will continually screen the base and sides of the excavation to ensure that remaining
concentrations meet NES. Further excavation will be completed as required.

4. Material will be loaded directly into trucks, which will be covered for transportation to
landfill.

5. Upon completion of excavation, the SQEP will map and record lead concentrations using
XRF in a 2m x 2m grid pattern across the excavated area.

6. The SQEP will collect 10% validation samples for laboratory validation analysis.

REMEDIAL PLAN-GENERAL
EARTHWORKS MANAGEMENT

To ensure the site is effectively remediated, removed/ and tracked, a detailed earthworks
management plan has been developed.
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DETAILED SITE INVESTIGATION: 556-560 ABERDEEN ROAD, GISBORNE

WASTE MANAGEMENT

Contaminated soil excavated from the site and disposed of to an appropriate landfill facility, will
be subject to leachate testing.

VALIDATION

Sampling at the base and edges of the stripped areas is required to confirm that soil contamination
has been removed, and that any remaining contamination levels are below the Soil contamination
standards for Residential land use.

A detailed report will be prepared after contaminated soils have been removed/mixed and
laboratory analysis has verified that validation samples across the site are within the acceptable
standards. This Site Validation Report will confirm the adherence to the Site Remedial Action Plan.
The report will detail the remedial actions and processes carried out, present photographs
documenting site activities, soil sample locations and will include laboratory results.

HEALTH AND SAFETY

This section relates only to those occupational health and safety issues resulting from the elevated
levels of lead and arsenic associated with site soils and does not cover general site working
requirements. The following key Health and Safety precautions should be implemented:

1. All workers at the site should be made aware of the presence of elevated concentrations
of metals.

2. A consideration of the elevated lead levels is the potential for the site works to generate
dust. Dust generation increases the likelihood of direct skin contact, and ingestion through
inhalation. Therefore, adherence to the following site working precautions is essential.
Dust minimisation measures are required, including, but not limited to:

e Ensuring earthworks are undertaken only during low wind conditions.

» |nstallation of high mesh fencing around the perimeter of the site to prevent dust
drift into neighbouring residential properties.

e Use of appropriate dust filters in excavation machinery and closed in cab.

3. Personal Protective Equipment (PPE) is required, the minimum being:

Safety Vest and Safety boots

Gloves for soil handling

High quality ventilation mask

Goggles or safety glasses

e First aid and eye wash Kits should be available on site.
4. Good hygiene should always be observed:
e Follow measures to avoid skin contact, inhalation, and ingestion
e No eating, drinking of smoking during site remedial works
e Thorough hand washing before eating, drinking, or smoking, prior to leaving site.
e Changing of clothing on completion of daily site works prior to leaving the site.

5. SiltYMud controls. To ensure mud is not spread onto public roads from vehicles and
machinery, (including around the source site to avoid transfer of contamination),
earthworks will only occur in dry weather.

UNEXPECTED DISCOVERY OF CONTAMINATION PROTOCOL
Should unexpected contamination be encountered during site remedial works all site work must

immediately stop, and the potential hazards must be assessed. Report the discovery to the SQEP
or manager on site. Contamination may present as:
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- Staining and/or discolouration of soil

- Refuse and/or debris such as brick, glass, rubble, timber, domestic waste
- Drums or underground storage tanks

- Odour, such as hydrocarbons, sewage or rotting material.

- Presence of discoloured surface water or leachate

- Qils, grease, oily substances

- Asbestos

Should asbestos be observed or suspected during the excavation works, all work shall cease and
Guidelines for the Management and Removal of Asbestos (revised 1999) for the Department of
Labour, and the Health & Safety in Employment (Asbestos) Regulations (1998) will be followed.
Works can recommence once all asbestos has been removed safely. Any such asbestos works
(assessment, delineation, removal, and verification) would be undertaken by a specialist asbestos
contractor.

A first response protocol for unexpected contamination is as follows:
1. Stop work immediately. Assess the potential immediate hazards. « If the discovery is
assessed as presenting an imminent hazard or danger, notify emergency services dialling
111. If unsafe, move away, secure the area, and notify workers in the nearby area.

2. Advise SQEP, site manager or client representative

3. Work will not resume or commence until the SQEP has provided clearance.

SITE VALIDATION REPORT

A SVR will be produced and provided to council, summarising the works completed and
confirming that the remediated areas are suitable for residential (10% produce) land use. The
SVR will include a plan showing final extent of remedial areas and validation sample locations,
validation sample results, unexpected discovery of contamination and how it was managed (if
any), copies of receipts for waste disposal and information about imported material.
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1 Executive Summary

This report has been prepared to submit to the Gisborne District Council for Resource Consent
Purposes.

This document details the proposed civil engineering works, assessment of effects and
associated mitigation measures for the proposed residential subdivision at 556 - 560 Aberdeen
Road, Gisborne. Preliminary design drawings have been prepared for earthworks, stormwater,
wastewater, and water supply.

This report sets out the design basis and describes the assessments that were carried out to:

» Demonstrate how stormwater quality and quantity are to be managed, including
consideration overland flow paths through the site from the wider catchment.

» Demonstrate that the site can be serviced, taking into consideration the capacity of the
local networks and the requirements of the Gisbormne District Council.

» Demonstrates that conformance to standards and codes can be achieved.

The development consists of 5 duplex units and 2 single units. Design flow rates based on 12
dwellings are provided in this report to provide a basis for the Council to access the potential
impact of the development on the Council’s wastewater, stormwater, and water supply
networks.

Bulk Earthworks

Earthworks will be required to shape the site such that stormwater runoff is controlled by
draining lots to the proposed roads and defined overland flow paths to avoid adverse
stormwater effects on adjoining lots.

The topographical survey of the existing site indicates that approximately a third of the site
falls towards Aberdeen Road, and the remainder towards the neighbouring properties to the
south. The concept earthworks design aims to match existing levels as much as practical.

Stormwater

Most of the site drains from north to south. The existing ground level at the southern part of
the site is approximately 1m lower than at the road boundary. This is a significant constraint.
It will not be practicable to raise the southern part of the site to achieve drainage to Aberdeen
Road. Part of the site will have to continue to drain southwards.

Overall, it is proposed to limit the stormwater runoff from the site to the pre-development levels
during the 1 in 100-year event. Rainwater tanks will be installed to attenuate runoff from all
roof areas prior to being discharged to Aberdeen Road via kerb connections. A ‘Rainsmart’
system which will be situated under the access road and carpark area to attenuate and
dispose runoff from contributing areas by soakage.

The concept design aims to ensure that the sum of the of the runoff rates from unattenuated
areas, the discharge from the rainwater tanks, and the overflow from the ‘Rainsmart’ system
is no greater than for the pre-developed site during the 1 in 100-year event.

Wastewater

It is proposed to extend a DN150 connection into the development from the DN150 in
Aberdeen Road. Individual DN100 connections will extend from each dwelling unit to connect
to the common private wastewater pipeline within the accessway.

The calculated average daily dry weather flow (ADWF) for the development is 7,860L
(0.09L/s), and the estimated peak wet weather flow (PWWF) is 30,720L (0.36L/s).
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Water Supply

It is proposed to extend a DN50 connection into the development from the DN100 water main
in Aberdeen Road. A testable backflow prevention device and meter will be installed inside
the boundary of the development. Individual connections to the common private water supply
pipeline will be provided to each dwelling. A manifold will be installed within each dwelling lot.

The calculated average daily consuption for the development is 0.15L/s.

Fire hydrants must be provided within 135m of fire risks, such that 12.5L/s is available within
135m run distance and 25L/s is available within 270m run distance from a maximum of two
fire hydrants. The two hydrants in Aberdeen Road between Asquith Street and Stanley Road
satisfy these requirements.

Power and Communications

Drawings have been created to show the proposed alignments for power and
telecommunication services within the site. Liaison with the relevant providers has not yet
been undertaken.
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2 Purpose of this Report

This document details the proposed civil engineering works, assessment of effects and
associated mitigation measures for the proposed residential subdivision at 556 and 560
Aberdeen Road, Gisborne. Preliminary design drawings have been prepared for earthworks,
stormwater, wastewater, and water supply.

The information is at a level suitable for subdivision consent application. It is not at the level
of detail required for building consent or engineering approval. Further regulatory approvals
that will be required for this development include engineering approval and building consent
approval from the Gisborne District Council.

INFIR 7|Page

For Resource Consent 556 - 560 Aberdeen Road, Gisborne
10 October 2023 Servicing Report — J23215-1



3 Site Description

The site comprises the property located at 556 — 560 Aberdeen Road, Gisborne, occupying
an area of 0.27 ha. The development will consist of the following.

Table 1 - Proposed development

Type Number Lots

2- storey duplex unit 8 1,2,7,8,9,10, 11,12
Standard duplex 2 5,6

House 1 4

Accessible 1 3

ABERDEEN ROAD

BaedlTm

Figure 1 - Scheme Plan
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4 Existing Site

The existing site consists of three parcels, occupied by two houses and three outbuildings.

o

Figure 2 - Existing Site

ADDRESS LEGAL DESCRIPTION AREA (m?)
556 Aberdeen Road ' LOT 2 PT 1 DP1585 1,659
560 Aberdeen Road LOT 11 DP3481 1,012
TOTAL 2,671
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5 Bulk Earthworks

5.1 Earthworks Proposal

Earthworks will be required to shape the site such that stormwater runoff is controlled by
draining lots to the proposed access lane and defined overland flow paths to avoid adverse
stormwater effects on adjoining properties.

The topographical survey of the existing site indicates that approximately a third of the site
falls towards Aberdeen Road, and the remainder towards the neighbouring properties to the
south. The concept earthworks design aims to match existing levels as much as practical.

5.1.1 Summary of Earthworks Volumes

The earthworks concept plan is provided in Appendix A. Overall, the site will require the
following net earthworks volumes from the existing ground level to the finished level.

Table 2 — Preliminary earthworks volume summary

NET FILL VOLUME

CuT (m'*") FILL (m?) ( m3)

2,671 135 281 146
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6 Stormwater

6.1 General

Most of the site drains from north to south. The existing ground level at the southern part of
the site is approximately 1m lower than at the road boundary. This is a significant constraint.
It will not be practicable to raise the southern part of the site to achieve drainage to Aberdeen
Road. Part of the site will have to continue to drain southwards.

6.2 Stormwater Proposal

Overall, it is proposed to limit the stormwater runoff from the site to the pre-development levels
during the 1 in 100-year event. Rainwater tanks will be installed to attenuate runoff from all
roof areas prior to being discharged to Aberdeen Road via kerb connections. A ‘Rainsmart’
system which will be situated under the access road and carpark area to attenuate and
dispose runoff from contributing areas by soakage.

The concept design aims to ensure that the sum of the of the runoff rates from unattenuated
areas, the discharge from the rainwater tanks, and the overflow from the ‘Rainsmart’ system
is no greater than for the pre-developed site during the 1 in 100-year event.

6.2.1 Rainwater Tanks

Each dwelling unit will have a rainwater tank to receive roof runoff. Sizing of the rainwater
tanks aims to ensure that they do not overflow during the 1 in 100-year event. The proposed
tanks size, orifice sizes and corresponding discharge rates from each lot are summarised from
the calculations provided in Appendix B in Table 3 below.

Table 3 - Rainwater tank summary

ORIFICE SIZE DISCHARGE RCOF AREA TANK SIZE

RATE

(mm) (m?) (Litres)
(Us)
1 16 0.6 49 1,000
2 16 0.6 49 1,000
3 32 24 125 2,000
4 20 0.9 89 2,000
5 20 0.9 90 2,000
6 20 0.9 90 2,000
7 16 0.6 49 1,000
8 16 0.6 49 1,000
9 16 0.6 49 1,000
10 16 0.6 49 1,000
11 16 0.6 49 1,000
12 16 0.6 49 1,000
TOTAL 10.1 788 16,000
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The combined discharge rate of 9.2L/s exceeds the capacity of a double kerb connection of
8L/s. A dispensation is requested to allow both, a double kerb connection and a single kerb
connection to Aberdeen Road.

6.3 Rainsmart System
6.3.1 Allowable Runoff
Total runoff from the site shall be limited to pre-development rates for the 1 in 100-year event.

The total pre-development runoff from the site during the 1 in 100-year event based on the
20-minute storm duration (from the calculations contained in Appendix B) is provided in Table
4.

Table 4 - Pre-development 1 in 100-year runofft

SUB-CATCHMENT A: AREA (m2) Q: 1in 100-YEAR
RUNOFF RATE
(L/S)
NORTH (to Aberdeen 1,242 630.3 14.3
Road)
SOUTH 1,429 4257 137
TOTAL 2,671 1,056.0 28.0

Sizing of the Rainsmart system aim to ensure that the sum of the discharge rates from the
roof tanks, unattenuated surfaces and overflows from the Rainsmart system to not exceed
pre-development levels.

6.3.2 Post Development Rates
North Catchment

The total runoff from the development to Aberdeen Road is the sum of the discharge from the
rainwater tanks, and the paved and landscaped areas of lots 1, 2, 9, 10, 11 and 12 fronting
Aberdeen Road.

SURFACE TYPE DISCHARGE RATE (L/s)
Unattenuated surface runoff 9.8
Rainwater tanks combined discharge rate 10.1
TOTAL 19.9

The discharge rate of 19.9L/s is 5.7L/s greater than the pre-development rate of 14.3L/s runoff
to Aberdeen Road.
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South Catchment

A Rainsmart system is proposed to attenuate and dispose runoff from contributing surface
areas to ground by soakage. The Rainsmart system has been sized to ensure that the total
runoff from the site does not exceed the pre-development rate of runoff during the 1 in 100-
year event.

The allowable overflow rate from the Rainsmart system is 0.8L/s as summarised below.

Table 5 - Allowable Rainsmart system overflow rate

SURFACE DESCRIPTION RUNOFF RATE (L/s)

North  catchment post-
development runoff rate 19.94L/s
Unattenuated runoff from

the south catchment 7.12Ls
Sub-total 27 1Us
Allowable post

development rate 28.0L/s
ALLOWABLE

RAINSMART OVERFLOW 0.9L/s

RATE

6.3.3 Rainsmart system sizing

The permeability test results contained in Appendix C shows that for location PT-02 the
average observed infiltration rate for test 3 was 1,505L/m? hr. On this basis a design infiltration
rate of 375mm/hr has been used which is 25% of the observed rate.

As provided in Table 5, the allowable overflow rate from the Rainsmart system during the 1 in
100-year event is 0.9L/s. The Rainsmart system will receive runoff from a total of 85m? of
garden areas, and 815m? of paved areas.
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6.4 Stormwater Treatment

The sumps within the access lane will be fitted with gross pollutant screens to capture debris
larger than the aperture of the screens. It is proposed to fit a Hynds First Defense vortex
separator just upstream of the point of discharge to the Rainsmart system. A 2-year, 1 hour
design storm will be used as the basis for sizing the treatment device.
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6.5 Flood Assessment

The floor levels of the units fronting Aberdeen Road have been set to be at least 150mm above
the road centreline level of RL 6.60m, and the floor levels of the remaining units will be at least
500mm above the flood level of RL 5.839m (from the Gisborne District Council ‘rain on grid’
GIS layer).

The site is not in any flood overlay areas, but a ponding area has been identified to the south
of the site, as shown in Figure 3.

The proposed preliminary finished floor levels in terms of New Zealand Vertical Datum 2016
are as tabled below.

UNIT FINISHED FLOOR LEVEL

1and 2 RL 7.10m
3 RL 7.10m

4 RL 6.75m
5and 6 RL 7.00m
7and 8 RL 7.15m
9and 10 RL 7.10m
11 and 12 RL 7.10m

The floor levels of the units fronting Aberdeen Road have been set to be at least 150mm above
the road centreline level of RL 6.60m, and the floor levels of the remaining units will be at least
500mm above the fiood level of RL 5.839m (from the Gisborne District Council ‘rain on grid’
GIS layer).

It is expected that Unit 4 will have a timber sub-floor which will be a minimum of 610mm above
the building perimeter levels. Floor levels of the other units will generally be at least 150mm
above surrounding ground levels. Confirmation of the finished floor levels are subject to
change during detailed design.
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Figure 3 — Gisborne Disirict Council flood fevels
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7 Access and Parking

Part C of the Tairawhiti Resource Management Plan gives a minimum accessway width of
5.5m for between 8 and 10 dwellings. A 4.2m wide accessway plus a 1.2m wide footpath is
proposed to service the 11 dwellings that do not front Aberdeen Road. The accessway width
therefore does not comply with this requirement. A dispensation is sought for this. Lot 2 shall
be provided access directly from Aberdeen Road.

A total of 13 carparks are included within the development.

Part C of the Tairawhiti Resource Management Plan gives a minimum total depth of 13.2m,
for the total required width of the carpark and manoeuvring space as follows.

Table 6 - Camparks and associated tuming area requirements

Parking angle  Width of space Depth of Total Depth

parking space
90 degrees 2.8m 4.9m 13.2m

The proposed design shows a that the total width measured from the face of kerb to the edge
of the shared path across the shared parking area of 13.1m. This can be addressed during
detailed design.
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8 Wastewater

8.1 Wastewater Proposal

It is proposed to extend a DN150 connection into the development from the DN150 in
Aberdeen Road. Individual DN100 connections will extend from each dwelling unit to connect
to the common private wastewater pipeline within the accessway.

The wastewater system within the site will be designed and installed in accordance with the
requirements of G13/AS3.

8.2 Wastewater Design Flow Rates

The purpose of the design flow rates provided in this report is to provide a basis for the Council
to access the potential impact of the development on the wastewater network.

Clause 4.3.1 of the Gisborne District Council Engineering Code of Practice provides the basis
for the determination of the design flow using the method outlined in NZS4404:2010. The
Gisborne District Council specifies that domestic dry weather wastewater flow is 200 litres per
day per person and an equivalent population of 3.2 people per dwelling.

Table 7 - Design wastewater flows

DESIGN FLOW Litres / day Litres / second
(L/day) (L/s)
ADWF: Average Dry Weather Flow 7,860 0.09
PDWF: Peak Dry Weather Flow
19,200 0.22
(ADWF x 2.5)
PWWF: Peak Wet Weather Flow
30,720 0.36
(4 X ADWF)
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9 Water Supply
9.1 Water Supply Proposal

The layout within the development will ensure that domestic demand is met. It is proposed to
extend a DN50 connection into the development from the DN100 water main in Aberdeen
Road. A testable backflow prevention device and meter will be installed inside the boundary
of the development. Individual connections to the common private water supply pipeline will
be provided to each dwelling. A manifold will be installed within each dwelling lot.

The water supply system within the site will be designed and installed in accordance with the
requirements of G12/AS1.

9.1.1 Water Supply Design Flow Rates

Clause 5.3.2 of the Gisborne District Council Engineering Code of Practice provides the basis
for the determination of the design flow. The Gisborne District Council specifies that domestic
demand is 330 litres per day per person and an equivalent population of 3.2 people per
dwelling.

DESIGN FLOW Litres / day Litres / second

(L/day) (L/s)
Average consumption 12,672 0.15

9.1 Firefighting requirements

The New Zealand Fire Fighting Code of Practice SNZ PAS 4509 sets out the requirements for
firefighting purposes. Fire hydrants must be provided within 135m of fire risks, such that
12.5L/s is available within 135m run distance and 25L/s is available within 270m run distance
from a maximum of two fire hydrants. The two hydrants in Aberdeen Road between Asquith
Street and Stanley Road satisfy these requirements.
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10Power and Telecommunications

Drawings have been created to show the proposed alignments for power and
telecommunication services within the site. Liaison with the relevant providers has not yet
been undertaken.

INFIR 20|Page
For Resource Consent 556 - 560 Aberdeen Road, Gisborne
10 October 2023 Servicing Report — J23215-1



Appendix A Preliminary Design Drawings

INFIR 21|Page

For Resource Consent 556 - 560 Aberdeen Road, Gisborne
10 October 2023 Servicing Report — J23215-1



TW Property Group

Residential Development
556-560 Aberdeen Road
Gisborne

SITE LOCATION PLAN
(NOT TOSEALE)

INFRASTRUCTURE SOLUTIONS
PROJECT MANAGEMENT
P Box 7335, Taradale 4141
Phone : 08 650 5565 Email | admin@infirnz

FOR RESOURCE CONSENT




Vilhee ool e
e i et st 1 e Ao
o e ot had ke

s,
A8yt e ha prasarty buay sy shat
sarmhywih e Mew Zesdand Bakding Corde.

ACCESS 8 PARMHG
1R Pl plomanant chisin shal 1o subject ko ik
foeing.

ETERRRARTER

ML strevraer ae ks W e s s
i s | Comply i o nesLE1 4E
Euriatn Wt of b fom Zualrrd Dutking
Cace,

e £, GECTIF 1akes pmcadinze.

B L oy ol GECOP il e bapd it
ey et o,

L Wovzmerhl da ESFEGE T NI Powrty

42 o comvirre o s,
Dinereims e Inmeers ik fsrwies

T Chan 2 sk
. P ppas cua T ity mﬂ.’u af
AENZEI 26 L B4 (s

aharwiesl,
22, Derwnpkpa iocaton and stz sl be provided
a

ty P st
BASTEVATER
23 Albwskewaer vk rafain the proomety
bty ahod comghy it .

rﬂu’ LI g ol
gl g ey e, e e
ngrmaart Sorabcion inlanirce.

w u -na_ ot 2 brm e £ afwarnd

o rawsdmon
1153wy 8l s oo s
TCurtrpcar

ASHZS 1250, miimun She.

Flmsth e Gy o Fooeh Ak
W Gormacions i B Gl Du i S|
T ST ] S D) TR

BTN TS G0 £ DO 0f

cpment zasbasirs
13 Corcats grrches: Sk and o rar vada woek
P ririam secap whare e

won
W Cororod work 581 corioly Wit KERED
EARTHORRE:

s m Cionc sholbe SHHE
P ppaes prowencs et k.
PED FHIG contimasg b

WATERLNETICULATION

£
. P D WOl SOk e ASINTE 15 of
z
o

B AL wmC iy W e sty shal
ooty v 12 Bbcing ot - Arcapianks
Ealzbons & Veribie MITRINI312! AB1L

oy

Pamion,

6 A3 eorhandes mani comcly it akgs Py s | B
mmﬂmaimzwmm spsbeason ind b £o0a of
[p—— Croce sl L.

* smmumuu‘u M, Tha izwon al werkrg een o skl b
et S et st CNTITTIS 8 AT O 0 GO
sonmuion H1, PUE fop el conete st AZHERTSTT,

T
sermcded ant n e B PE ppainn el be PE1ND SDR1 7 Saries 8,
praiciasiliiul oot meirth Y i e a0

T SO sl ok

\SNZBET Pt
M, Tmmﬁnmnmmnm
Ciaumc rester: e shwn b exdew iy rd

BT b pnfmRd B 1o 88 ConMATERNAT!
of workn

EREES
BB W rbaied i [ . By B o
OGNS Nt Db 1 il T

| FOR RESOURCE CONSENT |

AT

T

EsTEnn i

TW Praperty Group

PREET

RESIDENTIAL DEVLOPMENT
556-560 ABERDEEN ROAD
GISBORNE

INFRAST-LCTURE SOLUTIONS | PROJE
PO s I, Trmiim 4147
Prore; DIGS0SSE) M

AL GENERAL NOTES




A5 q'u _IIII._S_'I.'I F‘E :

e

ABERDEEN ROAD

T

En @ 4n Ba BN oo
e —
ARRE S Flat et

PRGELT

RESIDENTIAL DEVELOPMENT
ABERDEEN ROAD
GISBORNE

(AT 'SCHEME PLAN
OVERALL SITE DEVELOPMENT PLAN
|




“ RESIDENTIAL DEVELOPMENT
556-560 ABERDEEN ROAD.
GISBORNE




MAICH & MINOR CONTOURS

) OVERLARED FLOW PATHS

ABERDEEN ROAD

an @ 4o B Hn Y
e e

ORONe e Flatet 2l

A ’ S e
Lo il
| ] — - -
Unik & Ui 10 |~ IF'“' Unit 1 i Lnit 12
B ,L_, '
EAIE : "
& 3 o 2
£ _] N 5
E o g
g H
e gl iy \
(LTS
Hriwom
B |
FOR RESOURCE GONSENT|
e - -}\_\f-pﬁnp“éi-?y_ﬁ-mw | RASTAUCTURE SCLUTICNG | FROUEDT MANAGEMER
— "4 RESIDENTIAL DEVELOPMENT @
_____ —— 556-560 ABERDEEN ROAD
= 2T i GISBORNE o i




ABERDEEN ROAD

ASGLITH STREET

g
(=]
[
2}
4
=4
=

LEGEND

RANGE | NN 1 MR B Iy

AREA T | GO
am 1351
a8 =
L3 WA
L] L]
20 o
480 a5

1

| 3

TOTALCUT 138 m°
TOTAL FiL 281 m?
WETFILL  T4R R

NOTE: s v e s e
s CUTANDFILL IS MEASURED FROM PRE-DEVELOPMENT
GROUND LEVELS TO FINISHED SURFAGE LEVELS.

= ALLVOLUMES ARE GROSS IN-SITU VALUES AND ARE NOT
ADJUSTED FOR BULKING OR COMPACTION,

+  #02 DENOTES CUT FFILL DEPTH FROM EXISTING SURFACE

TO FIMISHED SURFACE GROUND LEVELS AND FLODR
LEVELS.

| FOR RESOURCE CONSENT |

TW PROPERTY GROLUP INFRAST-0UCTUFE BOLUTIONS | FRIDUED] MANACEVENT

P
Prare; DIGS0SSE) e ndrwndmirnz

RESIDENTIAL DEVELOPMENT = EARTHWORKS @
556-560 ABERDEEN ROAD OVERALL CUR & FILL {EGL TO FGL)
Esmnon mi e o GISBORNE




o S r—zl?—l_ﬁ | ! AL \
- | PR jily T |
a1 e Y 1]
- E E'? \}(/
o-FEH e e % 9w om B w3
e | P 1B 5 5 B :
T e T — ha T EASTIAG GIDUMD ZWEL ] ¥ ]
= i/ p R : 5 :
4 a%} al é LOMATUDINAL SECTION - A -4
3 acH: Hon 128 LT 1T
[ | LT
s 11
L PN ®
GCALE 1500
. —
il I b | ——
Exiing flaom 89 Pafie- ey
o : '
FMS-ED LEVEL 5 g
ExaTres Saoni LEvEL '; S
- ¢ it pren i S
S et 3 :
LOMAITUDINAL SECTION -8 -B
et s i
|FOR RESOURCE CONSENT |
., T Twpﬁwmw BHOUP INFRASTUT T URE SOUUTIONG I FROUEDT MANADEMENT
A e
RESIDENTIAL DEVELOPMENT == EARTHWORKS @
556-560 ABERDEEN ROAD LONG SECTIONS (1 of 2)
e AR | e GISBORNE




)
| oeia_ | B \
L [ if“} . .
l T F : § i i
e w4 (] ; i
E i FRSHED LEVEL E i 2 T ]
T
: . : 1 :
5 1B G1E7N T—— i T
L Eaming Eraard Lo} ¥ ‘I H ¥I 3
LONGITUDINAL BECTION-C-C
AL EE HOR D0 & WERT 138
e T o 586 580 AV EXTE PN FUCAD -
ey
&
=
az 11
PLAN >
GCALE 1500
e f i '
NHEAED LEwTL b 2
[RESTHG CADMD LEVEL ]
Sl wan Lo f
LONOITUENMAL SECTION -0 - O
pibelte e e
&
B i i
— i : 4
[— ,% ; T
BTN QRO LEWL # $
0 L ) ? ] :
L
e |FOR RESOURGCE CONSENT |
b e ‘rw Fﬁwmw BROUP 1M HAS T-0UC T LIRE 500 I FROEDT MANADEMENT
o, Benes
Prare; 08 RS0 a5E5 Bl : drenimirnz
™1 RESIDENTIAL DEVELOPMENT e EARTHWORKS @
556-560 ABERDEEN ROAD LONG SECTIONS (2 of 2)
maa o ALY E Ly
e T | he GISBORNE




\ 1
\ s
II \ | 4~ I 47 B S m
\., ABERDEEN ROAD
LEGEND

=1
[

| .
|
‘F;

Unze | Lt 10 Unntd | Lnit iz

Unk1 | umitz

ETABILISED ENTRY L

SECURITYFENCE = = = o

SILT FEMNCE

s

X

s

SRR |
: o w
Lk 5
i g
£ i 2
£ i 5
3 z
% ﬂ [ £
Una s
ok
|
nas
|
T
——d e
|
|FOR RESOURCE CONSENT
= TW PROPERTY GROUP IMFHAST-UCT URE BOLUTIONG | FRIIED] MARSACENENT
P e
RESIDENTIAL DEVELOPMENT =5y EARTHWORKS @
556-560 ABERDEEN ROAD EROSION & SEDIMENT CONTROL PLAN
e T | e GISBORNE ;




4] ’l/ /T’ i
L It g

e

[ s 'MW.‘H.E:‘.‘:
s Do Al b g ol P -
= Side Elevation Silt fence with returns and support wire

Plan View

Standard fabric joint
STABILIZED CONSTRUCTION ENTRANCE SCHEMATIC SILT FENCE SCHEMATIC
From GDOS5 - Erosion & Sediment Control Guide - 06/2015 = _Er_\?_r_l_GDOE- Erosion & Sedimant Control Gllldo_- DEI2015
— - -}{\f_pﬁu-ﬁgli-?y GROUP |NFHASTRUCTURE SOLUTIONS | FROIED] MAMAGEMENT

Prom £ .
FOR RESOURCE CONSENT R e eV L ORI o EARTHWORKS @

_________ 556-560 ABERDEEN ROAD

8

fEm [ T GISBORNE




[

—T
M ] pamee
|:| PATIO AREAS

LI:‘ ACCESSBLE PARS

ASQUITH STREET

QYOH NIIaH3ITY

L2}
"
¥ 1
[FoR I*ESDI.I!#CE CD*ISEHT |

! e asr ™ Wm{ GHOLP | INFRASTRUCTURE SCRUTIONSG I FRECT MANAGEMENT

' | o SRR Bt e
= "4 RESIDENTIAL DEVELOPMENT | AT ACCESS AND PARKING @
Y —i 556-560 ABERDEEN ROAD
= T —— =g e GISBORNE

b e




[ B snaven

2 =
B
= o L CREENG GLCIGIT
N oA BUSNEES CEHIRC (DRI
g ‘Lum‘w wF?DF;:'S!'?! pi_t?'«"‘(: H’.M
& = - A
A AT EHARNZ. SRAZEHT 16 GLIFF T
AN 5L e CASER b
— e
gy
b
g1
& T
§F E R
e e E L

HERE & CHANMEL
Szl 118

THOC I
ok
WIS 1 LA SER e

LT ey
PRCEEETY ROURDARY

TR TG T P CONGRETE
| s 1 L e
B

TYFIGA SECTIONF . F
G

Sipely Geswiphar meln W ETM. HREC
Femal -3 e i )

= ualings i 12w ke

A= Ll s Er (el Logar EES

F forren o
e v i | 1 ! bam i
[
fra reguiing somo¥o dembgn) g 130mm Lo BAL
ENG NZERIMNG TGDE O ZIACTICE

B&’S GISBORN. 315 KT COUNCIL
=

WLONGLL AGCLSS CHOSSINGE
SCALL =+ ND & SCA L Ak AUV
OMWERTDED B—d4
APFRZVID )
THPICAL UEIOLE CROSS NG e
TYPCAL SECTONG -G
e
e o e |FDI-'I RESOURCE CONSENT |
T T TW PROPERTY GROUP 5 | FROECT MANADEMENT
g Sl
Prora ; D8 BEDA5ES Eired : admngeirnz
T RESIDENTIAL DEVELOPMENT TS ACCESS AND PARKING @
556-560 ABERDEEN ROAD RIGIACDELE
= s oy NAPIER b




In W 4o W B0 W
AFGHAL S0 F [al -1 208

RESIDENTIAL DEVELOPMENT




Appendix B Calculations

INFIR 22|Page

For Resource Consent 556 - 560 Aberdeen Road, Gisborne
10 October 2023 Servicing Report — J23215-1



£

—ana_

£
T}
ez |

- (S R B (I %_ﬁ_—w— |
T

s {ing | yma | pr | ws @ opme | s | omg | pas | ooma | e | wes |-

s

i

)
ET]
=TS
)
)

=T
[
IO T T T T T

)

Twan | ama | jer | e

.y

|

1

=)

-t

ETY
[ =n

ETy

e

Ty
[}
g
It
s
T
I

mary

e
Ll
L

sracn

i T oms 1 omo o Com [ oo Tom o U ser | oma [ | e s [ o [ | e |

" | pes | epea | jan | mar s | fas | gms |omw | by | owma | ama | g

[TH
mie | o

“ams
|z | L ow | opee L lamploml o Lem fomed nr o Lomal vr Lo Jom |t [ oml e Lo Lomefpn Lol genf on | ooon Loma ) om | me Lo

R B B T B S R A i S L e

g | e | s (e
E -

[
i | e

Deveinsed furface Arees.




oan

ELENT:
ADORES:
L]
STORMWATER
Dreslgn Parametars
BARAMRETIN WAL WETERINCT
[REFA.S 185 AER §) minute ravfa d insens iy
182 RO
[RCP.5 136 AE7 20 minuts ramta inasns )
/g 188 HiRos
Fncd o ssffickrs Bs
¥ Das
[ ey
i | wdens i ar
PRE DEVELOPMENT RUNOFF
Thme of Concemtration
. L)
w
Vo WOR souTH
N mranaings cooetficien: [ oS
L Lirges of chanibal w8 a
i deirigge durliin sogd 5% s
T Time o carce mration &t (L) as
Pre Development Runaff
SORTH CATCHMENT SOUTH CATCHIMENT
Rkl Tak DR | demaina] T Tl
Lit] LvE ] 163 [] ]
[ ] 1] Y] Y] 1
50 1875 [T 1335 0875
113 6303 143 193 415,65 1y
ST DEVELOPMENT BUNOTE
Surface charaetoristios.
MMTHCKTCHMINT
FAVEMENT ARRAS 5O RARSMAST AABEN [ GRAS TO o ! ™
o SHSTEM RANSAAART SYSTEM TOTAL ATTENUATED RARSMART SYSTEM IR MMLART SYSTEM TOTAL INATTENLIATED C|
[ T T
Iy A Ganies
o sk st TxA iy cea = A
] 545 i s [¥] [T [ 53 ns s Y]
3 an 0o an 417 a3 ars 1aa )
£ 3 20 2 2 E | - 13 -
il [¥] Y] (7] tis 1 #e | D4 5. L+ B
1 bk 150 ol ag e 5 184 & BE
k] B 21 <1 1l ey | L1 | 163 42 203
TOL 180§ E- 1] 3 [¥ ] 2] ) | ug2 | we3 EE] T I
| ETS |
itesessted wof nenoff 101
[ TOAL HORTH BUSOFF
ALLETVAR L N ORTH AR 3
EXEPRL BLNOE L
T GATERMENT
GARDIN | PAVTRACHT GARDEN
GRASS TO TOTAL ATTENUATIE | AAEAS %OT T8 GRS T VO TOTAL LSATTERLIATED ©
ov wm AT A R RAISRAART ETy
ST SETEM FATEM STTEM
[ — A Gardes
(=) XA aa
for £an ELTT i ]
[=E] S8 385 78 5] 55 505 580 U5 550
(1] 1) 425 ) R8T EEEY H5
T 74 T iz = [T [T [ Frry =a
i [T 14 ni [T FrA] T}
[k =0 'k [ p¥] 0.0 (1] 154 (L]
] 30 F1] LE ¥ 00 [T] 145 EXl
AEOEES AR [T 747 181 5.5 85 [T [T 01 [T
TOTAL e [T By 178 80 e E) 664 ne T
[ FEN—
x|
Subksial 7]
llowale seuth sl 137
. T —
RAINSMART SZING
y [ra———
L m 715
W a 6
o E nas
Area tm’) 20
Poes Volure ') ELY]
' ]
[ [ ]
[ATTERUATID Cx A =X
[ ALLOWABLE GAERFLOW RATE os ]
B
Dmrarties drvisesh T a Yo} Ypm ) Ve P el [P PREREr
oo pedod
min utes wnfr [ m" a m' m [0 m"
] 1w Fr) 1852 25 157 HE [T [17) 3
=0 116 ) F 50 s e [T [T o
= g T s 78 04 11 1) T o
- L.} a3 1] . . 135 L o8 | o | 0B | oK |
120 (7] w3 | s 5] £ [T} oK
g 55 148 0. 285 50 [T 3
70 175 Y 1803 (1) 35 [T 3
[T im) Y T 1) Fory [T T [
A58 -] 1B ksl ] B2 L op | ob [ oK
L] EXT o KT TH (1] 3| _we |9y .1

hmem
T | o |rendee| moot | el
feospth
1”3 B I - ] 1
51 5 &5 156
057 wa a3 »7
w | w o | =
B = w | i
w | @ w |
rd 5 H a L] m
a s w | o | m
a L] o L3 43 w2
i L -1 an 43 i)
1 ] 3 | ¥ o 1 s
i ] F- S ) o
i
Larw 5 13
S e |




JOB #: 122189

CLIENT: TW Proprty Group

ADDRESS: 556 - 560 Aberdeen road, Gishorne
DATE: 10.10.2023

WASTEWATER

Equivalent Population

EP per unit Number EP

3.2 12 384

Design Flow Rates

200 Litres per day per person

PEAKING

DESIGN FLOW FacTor | Ydav | s
Average dry 1 7680 0.09
weather flow

Peak Dry Weather 25 19200 0.22
Flow

Peak Wet Weather 4 30720 0.36
Flow




JOB #: 122189

CLIENT: TW Proprty Group
ADDRESS: 556 - 560 Aberdeen road, Gisborne
DATE: 10.10.2023
WATER SUPPLY
Equivalent Population
EP per unit Number EP
3.2 12 384

Design Flow Rates

330 Litres per day per person

PEAKING
FACTOR

DESIGN FLOW L/day L/s

Average consuption 1 12672 0.15
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Benerated with CORE-GS by Geroc - HATP Log with Photo vB.1 - 407/2023 9:42:32 am

1.5m: Wet.

= : PT-01
(U Hand Auger Borehole Log ToRD:
L\.' 51;‘ DEVELOPMENT Project ID: 24477
el il Method: 100mm Hand Auger | Level Logger Sheet: 10f1
Client: NZHG Coordinates: 5709882mN, 2036105mE Test Date: 29/06/2023
Project:  Geotechnical Due Diligence System: NZTM Logged By: RB
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: Ground Checked By:
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Vane ID:
In-situ Testing -
Dynamic Cone Penetrometer (blows / 50mm) Test Values £
5 2 4 [ 8 £
] Shaar Vana, Su (kPa) ”?;;;W -1
Material Description Geology |= s 100 1850 200 ]
Organic silty SAND; dark greyish brown. Moist; sand, fine Topsoll i A T
to medium.
SAND, with some silt; dark blackish brown. Moist; sand, Uncontralled Fill / :
0. fine to medium. Disturbed ground ] i
- INTERBEDDED WITH - i
SAND, with some pumiceous sand and silt; dark brown. ]
Moist; sand, fine to coarse. :
HE
L .
1.1m: Level Logger Depth §
SAND, with trace silt; light brown. Moist to wet; sand, fine to | Holocens Beach
coarse. Deposits

Hole Depth: 1.60m
Termination: Target soil moisture content

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005).
No correlation is implied between shear vane
and DCP values.

bl )

LDE LTD / AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz



Project Reference: 24477
Aberdeen Road, Glsborne
Document ID: 242541

[Test Name: [PT-01 [Test hole Diameter: 0.1 Base Area (B): 0.008
Test Date: July 28th 2023 |_Test hole Depth: 15 Circumfrence (C): 0314
Level Logager #: 2128031 Level Logger Depth: [1.05 Test One: | 12:22:10|Test Two:

Volume Soaked Soakage Surface Area Soakage Rate
Level Time V=(h0-h1)'B A=(C*(h0+h1)/2)+B 3““;:‘}»‘\!(1-1- sn;gg;ao-
hh:mm:ss k) m m? m? mm?s’ LmZh!
TEST OMNE
1.002243 12:22:10 0 -] - - - - - -
0.96208 12:22:15 5 10 1.002 0.962 3.15E-04 0.318 1.99E-04 718
0.874006  12:22:20 10 15  0.062 0.874  6.92E-04 0.206 4.6TE-D4 1681
0.849949 12:22:25 15 20 0874 0.850 1.89E-04 0.279 1.36E-04 488
0.828238 12:22:30 20 25 0.850 0.828 1.71E-04 0.271 1.26E-04 452
0.804689  12:22:35 25 30 0828 0.805  1.85E-04 0.264 1.40E-04 504
0.784811 12:22:40 30 35 0.805 0.785 1.56E-04 0.258 1.21E-04 436
0.766055 12:22:45 a5 40 0785 0.766 1.47E-04 0.251 1.17E-04 422
0.748624  12:22:50 40 45  0.766 0.749  1.37E-04 0.246 1.11E-04 401
0.731702 12:22:55 45 50 0.74% 0.732 1.33E-04 0.240 1.11E-04 3o
0.715508 12:23:00 50 85 0732 0.716 1.26E-04 0.235 1.08E-D4 aa7
0.701121 12:23:.05 55 60 0716 0.701 1.14E-04 0.230 9.B7E-05 355
0.686848 12:23:10 60 65 0701 0.687 1.14E-04 0.226 1.01E-04 362
0.674006  12:23:15 65 70 0.687 0674  9.93E-05 0.222 8.96E-05 323
0.661162 12:23:20 70 75 0674 0.661 1.01E-04 0.218 9.27E-05 334
0.649032 12:23:25 75 80 0681 0.649 9.53E-05 0.214 8.92E-05 Ea|
0.637105 12:23:30 80 85 0.649 0.637 9.37E-05 0.210 8.93E-05 321
0.626096 12:23:35 85 90 0637 0.626 B.65E-05 0.206 8.38E-05 302
0.615291 12:23:40 a0 895 0828 0.615 8.40E-05 0.203 8.37E-05 301
0.604895  12:23:45 95 100 0615 0605  B.09E-05 0.200 8.10E-05 292
0595719  12:23:50 100 105 0605 0596  7.29E-08 0.196 742E-05 267
0.586544  12:23:55 105 110 0.59 0.587  7.21E-05 0.194 7.45E-05 268
0577166  12:24:00 110 115 0.587 0.577  T.37E-05 0.191 7.7T3E-05 278
0567992  12:24:05 115 120  0.577 0568  7.21E-05 0.188 7.68E-05 276
0.560143  12:24:10 120 125 0.568 0.560  6.16E-05 0.185 6.66E-05 240
0.55107 12:24:15 125 130 0.560 0.551 7.13E-05 0.182 7.81E-05 281
0542813  12:24:20 130 135 0.551 0543  B.4BE-05 0.180 7.22E.05 260
0.535066 12:24:25 135 140 0543 0,535 6.08E-05 0177 6.87E-05 247
0.526811 12:24:30 140 145 0535 0.527 B.40E-05 0175 7.33E-05 264
0518858  12:24:35 145 150 0527 0518  B.32E-05 0.172 7.35E-05 285
05115189 12:24:40 150 185 0518 0512 §.76E-05 0170 6.79E-05 245
0.504893 12:24:45 1585 160 0512 0.505 5.20E-05 0.168 6.21E-05 224
0.497655  12:24:50 160 185 0.505 0408  5.68E-05 0.165 6.88E-05 248
0.491233 12:24:55 165 170 0488 0.491 5.04E-05 0.163 6.18E-05 223
0.483588 12:25:00 170 175 0491 0.484 £.00E-05 0.161 TABE-05 268
0477268  12:25:05 175 180  0.484 0477  4.96E-05 0.158 6.25E-05 225
047156 12:25:10 180 185 0477 0472 4.48E-05 0.157 5.72E-05 206
0.465647 12:25:15 185 190 0472 0.466 4 64E-05 0.155 5.99E-05 216
0459939  12:25:20 190 195 0466 0.460  4.48E-05 0.153 5.85E-05 211
0.453211 12:25:25 185 200 0460 0.453 5.28E-05 0.151 6.99E-05 251
0.446687 12:25:30 200 205 0453 0.447 512E-05 0.149 6.87E-05 247
0.441386 12:25:35 205 210 0447 0441 4.16E-05 0.147 5.65E-05 203
0.43629 12:25:40 210 215 0441 0436 4.00E-05 0.146 549E-05 188
0430581  12:25:45 215 220 0436 0431  4.48E-05 0.144 6.23E-05 224
0425608  12:25:50 220 225 0431 0426  3.84E-05 0.142 5.40E-05 194
0.420591 12:25:55 225 230 0426 0421 4.00E-05 0.141 5.69E-05 205
0.414985  12:26:00 230 235 0421 0415  4.40E-05 0.139 6.33E-05 228
0410499  12:26:05 235 240 0415 0410  3.52E-05 0.138 5.12E-05 184
0.405007 12:28:10 240 245 0410 0.405 4.24E-05 0.136 6.24E-05 225
0.400714  12:26:15 245 250  0.405 0.401  3.44E-05 0.134 5.12E-05 184
0.395617 12:26:20 250 255 0401 0,396 4.00E-05 0.133 6.02E-05 217
0.391437 12:28:25 255 260 0.306 0.301 3.28E-05 0131 4 99E-05 180
0.386748  12:26:30 260 2685 0.391 0.387  3.68E-05 0.130 5.66E-05 204
0.382058 12:26:35 265 270 0387 0.382 3.6BE-05 0.129 5.73E-05 206
0.377472 12:26:40 270 275 0.382 0.377 3.60E-05 0.127 5.6TE-05 204
0372805  12:26:45 275 280 0377 0373  3.60E-05 0.126 5,73E-05 206
0.368603 12:26:50 280 285 0373 0.369 3.36E-05 0.124 541E-05 185
0.364424 12:26:55 285 200 0.388 0.364 3.28E-05 0.123 5.34E-05 182
0.360143 12:27:00 290 235 0.364 0.360 3.36E-05 0122 5.53E-05 198
0.356371 12:27:05 295 300 0380 0.356 2.86E-05 0.120 £.92E-05 177
0.351886 12:27:10 300 305 0.358 0.352 3.52E05 0.118 5.92E-05 213
0.34791 12:27:15 305 30 0352 0.348 312E-05 0.118 5.30E-05 181
0.344037 12:27:20 310 315 0.348 0.344 3.04E-05 0117 5.22E-05 188
0.340163  12:27:25 315 320 0.344 0.340  3.04E-05 0.115 5.28E-05 190
0.336493 12:27:30 320 325 0340 0.336 2.8BE-05 0.114 5.05E-05 182
0.332722 12:27:35 325 330 0336 0.333 2.96E-05 0.113 5.24E-05 189
0.329052  12:27:40 330 335 0.333 0.328  2.88E-05 0.112 5.16E-05 186

O AT -

(™ Y =



Project Reference: 24477

Aberdeen Road, Glsborne
Document ID: 242541

0.325382 12:27:45 338 340 0328 0.325 2.BBE-05 0.111 5.21E-05 188
0.321918 12:27:50 340 345 0.325 0.322 2.72E-05 0.110 4.9TE-08 178
0.318756 12:27.55 345 30 0322 0.318 2.4BE-05 0.108 4.58E-05 165
0.315698 12:28:00 350 355 0318 0.318 2.40E-05 0.108 4 ATE-05 161
031213 12:28:05 355 360 0.318 0.312 2.80E-05 0.106 5.26E-05 189
0.308072 12:28:10 360 365 0312 0.309 240E-05 0.105 4.56E-05 164
0.305505 12:28:15 385 aro 0308 0.306 2.80E-05 0.104 5.37E-05 193
0.302141 12:28:20 370 s 0306 0.302 2.64E-05 0.103 5.12E-05 184
0.299083 12:28:25 375 380 0302 0.209 2.40E-05 D.102 4.70E-05 169
0.29633 12:28:30 380 385 0200 0.208 2.18E-05 0101 4 26E-05 154
0.292966 12:28:35 385 390 0.286 0.203 2,64E-05 0.100 5.26E-05 188
0.289806 12:28:40 390 385 0293 0.290 24BE-05 0.099 4.99E-05 180
0.286748 12:28:45 395 400  0.280 0.287 2.40E-05 0.088 4.BBE-05 176
0.2842 12:28:50 400 405 0287 0.284 2,00E-05 0.008 4,10E-05 148
0.28104 12:28:55 405 410 0284 0.281 2.4BE-05 0.097 5.14E-05 185
0.278695 12:28:00 410 415 0.281 0.279 1.84E-05 0.086 3.85E-05 138
0.275535 12:29.05 415 420 0278 0.276 2.48E-05 0.085 5.23E-05 188
0.272987 12:28:10 420 425 0.278 0.273 2.00E-05 0.094 4.26E-05 153
0.270133 12:28:15 425 430 0.273 0.270 2.24E-05 0.083 4.81E-05 173
0.267278 12:29:20 430 435 0270 0.267 2.24E-05 0.082 4,B6E-05 175
0.264832 12:29:25 435 440 0267 0.265 1.82E-05 0.091 4.20E-05 151
0.261672 12:29:30 440 445 0.265 0.262 2.48E-05 0.091 5.48E-05 197
0.269123 12:29:35 445 450 0282 0.258 2.00E-05 0.080 4.46E-06 161
0.255861 12:20:40 450 455 0259 0.258 2.56E-05 0.089 5.77E-05 208
0.252905 12:28:45 455 480 0.256 0.253 2.32E-05 0.088 5.29E-05 180
0.249745 12:29:50 460 465 0.253 0.250 2 4BE-05 0.087 5.72E-05 206
0.246887 12:20:55 485 470 0.250 0.247 2.40E-05 0.086 5.60E-05 20
0.243731 12:30:00 470 475 0247 0.244 2.32E-05 0.085 54TE-05 197
0.240673 12:30:05 475 480 0244 0.241 2.40E-08 0.084 5.72E-05 208
0.237717 12:30:10 480 485 0241 0.238 2.32E-05 0.083 5.50E-05 201
0.235066 12:30:15 485 490 0.238 0.235 2.0BE-05 0.082 5.07TE-05 183
0.231906 12:30:20 480 495 0235 0.232 2.4BE-05 0.081 6.11E-05 220
0.229052 12:30:25 485 500 0.232 0.229 2.24E-05 0.080 5.59E-05 201
0.226402 12:30:30 500 505 0228 0.226 2.0BE-05 0.079 5.24E-05 189
0.223445 12:30:35 505 510 0228 0.223 2.32E-05 0.079 591E-05 213
0.220795 12:30:40 510 515 0.223 0.221 2.0BE-05 D.078 5.36E-05 183
0.218349 12:30:45 515 520 0221 0.218 1.82E-05 0.077 5.00E-05 180
0.215698 12:30:50 520 525 0218 0.218 2.0BE-05 0.076 5.48E-05 197
0.212742 12:30:55 925 530 0.216 0213 2.32E-05 0.075 6.18E-05 222
0.210194 12:31:00 530 535 0213 0.210 2.00E-05 0.074 5.39E-05 184
0.207543 12:31:05 535 540 0210 0.208 2.0BE-05 0.073 6.67E-05 204
0.205708 12:31:10 340 545 0.208 0.206 1.44E-05 0.073 3.96E-05 143
0.202854 12:31:15 545 550 0.206 0.203 2.24E-05 0.072 6.22E-05 224
0.200204 12:31:20 550 555 0.203 0.200 2.08E-05 0.071 5.85E-05 21
0.197655 12:31:25 585 560 0.200 0.198 2.00E-05 0.070 5.69E-05 205
0.195208 12:31:30 560 585 0.198 0.195 1.82E-05 0.070 5.52E-05 198
0.192864 12:31:35 565 570 0.1858 0.193 1.B4E-05 0.068 5.35E-05 183
0.180724 12:31:40 570 575 0183 0.191 1.6BE-05 0.068 24TE-05 89
0.188175 12:31:45 575 580 011 0.188 2.00E-05 0.067 5.04E-05 214
0.185831 12:31:50 580 585 0.188 0.186 1.84E-05 0.067 5.53E-05 168
0.183384 12:31:55 585 530 0.186 0.183 1.82E-05 0.066 5.84E-05 210
0.18104 12:32:00 590 Ba5  0.183 0.181 1.84E-05 0.065 5.66E-05 204
0.178511 12:32:05 595 600 0.181 0.180 1.20E-05 0.064 3.72E-05 134
0177472 12:32:10 600 605 0.180 0477 1.60E-05 0.064 5.01E-05 180
0.175025 12:32:15 605 610 0.177 0.175 1.92E-05 0.063 6.08E-05 219
0173191 12:32:20 610 615 0.175 0173 1.44E-05 0.063 461E-05 166
0.171458 12:32:25 615 820 0173 0A71 1.36E-05 0.062 £ 39E-05 158
0.169419 12:32:30 620 625 047 0.169 1.60E-05 0.061 5.22E-05 i8e
0.166361 12:32:35 625 630 0.168 0.166 2.40E-05 0.061 7.93E-05 285
0.164008 12:32:40 630 635 0.168 0.164 1.78E-05 0.060 5.95E-05 214
0.161865 12:32:45 635 640  0.184 0.162 1.75E-05 0.058 5.94E-05 214
0.160163 12:32:50 640 645 0162 0.160 1.34E-05 0.058 4.58E-05 165
0.168145 12:32:65 645 650 0.160 0.158 1.609E-05 0.058 5.48E-05 197
0.156268 12:33:00 630 655 0.158 0.156 1.4TE-05 0.057 5.15E-05 185
0.154475 12:33:05 655 660 0.156 0.154 1.41E-05 0.057 4 9TE-05 178
0.152691 12:33:10 660 8656 0.154 0.153 1.40E-05 0.056 4.99E-05 180
0.150112 12:33:15 665 LiTH] 0.153 0.150 2.03E-05 0.055 7.31E-08 263
0.149072 12:33:20 670 675 0.150 0.149 8.17E-08 0.055 2.08E-08 107
0.147431 12:33:26 675 680 0.148 0.147 1.208E-05 0.054 4.74E-06 171
0.14476 12:33:30 680 685 0.147 0.145 2.10E-05 0.054 T.BOE-05 281
0.142928 12:33:35 885 690 0.145 0143 1.44E-05 0.053 5.43E-05 196
0.140714 12:33:40 690 695 0.143 0.141 1.74E-05 0.052 6.63E-05 238
0.139266 12:33:45 695 ™ 01 0.138 1.1E-05 0.052 4 .39E-05 158
0.136922 12:33:50 700 705 0.139 0.137 1.84E-05 0.051 T.A9E-05 259
0.135199 12:33:55 705 ™Mo 0137 0.135 1.35E-05 0.051 5.35E-05 193
0.133416  12:34:00 710 715 0138 0.133 1.40E-05 0.050 5.60E-05 202
0.13157 12:34:05 715 730 0133 0.132 1.45E-05 0.048 5.86E-05 211
0.130133 12:34:10 720 725 0.132 0.130 1.13E-05 0.048 461E-05 166
0.127808 12:34:15 725 T30 0130 0.128 1.83E-05 0.048 7.55E-05 272
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0.126279 12:34:20 730 735 0128 0.126 1.20E-05 0.048 5.03E-05 181
0.124383 12:34:25 735 740 0.128 0.124 1.40E-05 0.047 6.31E-08 227
0.122813 12:34:30 740 745 0124 0123 1.23E-05 0.047 5.28E-05 180
0.120848 12:34:35 745 750 0123 0121 1.55E-05 0.046 6.70E-05 241
0.118991 12:34:40 750 785 0.121 0118 1.46E-05 0.046 6.40E-05 230
0.116667 12:34:45 788 780 0118 0117 1.83E-05 0.045 B.14E-05 283
0.114893 12:34:50 760 785 0117 0.115 1.38E-05 0.044 6.30E-05 227
0.113344 12:34:55 765 770 0115 0113 1.22E-05 0.044 5.5TE-05 200

0.11208 12:35:00 770 s 0113 0.112 9.85E-06 0.043 4.55E-05 164
0.109823 12:35:05 75 T80 0112 0.110 1.84E-05 0.043 9.08E-05 327

0.10842 12:35:10 780 75 0110 0.108 8.45E-06 0.042 4.49E-05 162
0.106789 12:35:15 785 T80 0108 0.107 1.2BE-05 0.042 6.15E-05 Fra
0.104577 12:35:20 790 785 0107 0.105 1.74E-05 0.041 B.46E-05 305

0.10265 12:35.25 T95 800 0105 0,103 1.51E-05 0.040 TA9E-05 270
0.100448 12:35:30 800 805  0.103 0.100 1.73E-05 0.040 8.70E-05 313
0.099001 12:35:35 BOS 810 0.100 0.088 1.14E-05 0.039 5.80E-05 208
0.097666 12:39:40 810 815 0.088 0.008 1.03E-08 0.038 5.33E-05 192
0.096096 12:35:45 815 820 0.088 0.006 1.25E-05 0.038 6.52E-05 235
0.094088 12:35:50 820 825 0.096 0.004 1.5BE-05 0.038 8.36E-05 301
0.092773 12:35:55 825 830 0.084 0.093 1.03E-05 0.037 5.55E-06 200
0.081702 12:36:00 830 835 0.083 0.082 8.41E-06 0.037 4.56E-05 164
0.089808 12:36:05 835 840 0.082 0.090 1.42E-05 0.036 7.79E-05 280
0.088063 12:36:10 840 845 0.080 0.088 1.45E-06 0.036 8.09E-06 201

0.08682 12:36:15 845 850 0.088 0.087 8.60E-06 0.035 5.40E.05 197
0.085138 12:36:20 as50 855 0.087 0.085 1.32E-05 0.035 7.58E-05 273
0.083252 12:36:25 855 860 (0.085 0.083 1.4BE-05 0.034 B.B4E-05 3N
0.081957 12:36:30 880 865 0.083 0.082 1.02E-05 0.034 6.02E-05 217
0.080591 12:36:35 865 870 0.082 0.081 1.07E-05 0.033 8.43E-05 23
0.079551 12:36:40 870 875 0.081 0.080 B.A7E-06 0.033 4.95E-05 178
0.077971 12:36:45 875 880 0.08C 0.078 1.24E-05 0.033 T.61E-05 274
0.076086 12:36:50 880 885 0078 0.076 1.48E-05 0.032 8.24E-05 333
0.075056 12:36:55 885 880 0.078 0.075 8.09E-06 0.032 5.12E-05 184
0.072762 12:37:00 890 895 0.075 0.073 1.80E-05 0.031 1.16E-04 417
0.071916 12:37:05 895 800 0073 0.072 6.65E-06 0.031 4,35E-05 156
0.070308 12:37:10 900 805 0072 0.070 1.26E-05 0.030 8.3BE-05 302
0.068502 12:37:15 805 910 0.070 0.069 1.42E-05 0.030 9.56E-05 344
0.066871 12:37:20 910 915  0.069 0.067 1.2BE-05 0.028 8.80E-05 nT
0.065933 12:37:25 915 920  0.087 0.066 7.37E-06 0.029 5.13E-05 185

0.06422 12:37:30 920 925 0.066 0.064 1.35E-05 0.028 9.91E-05 342

0.06314 12:37:35 925 830 0.064 0.063 B.49E-06 0.028 6.09E-05 218
0.061498 12:37:40 830 935 0.083 0.061 1.20E-05 0.027 9.40E-05 338

0.06002 12:37:45 935 940 0.061 0.060 1.16E-05 0.027 8.62E-05 310

0.05895 12:37:50 940 845 0.060 0.058 8.41E-06 D.027 6.33E-05 228

0.05737 12:37:55 945 950 0.058 0.057 1.24E-05 0.026 0.50E-05 342
0.056177 12:38:00 950 855 0.0587 0.056 8.37E-06 0.026 7.29E-05 263
0.054828 12:38:05 955 960 0.058 0.055 1.22E.05 0.025 9.64E-05 47
0.053354 12:38:10 960 965 0.055 0.053 1.00E-05 0.025 8.07E-05 290
0.051631 12:38:15 965 970 0.053 0.052 1.35E-05 0.024 1.11E-04 400
0.050153 12:38:20 a70 975 0.052 0.050 116E-05 0.024 9.74E-05 351

0.04948 12:38:25 8975 880 0.050 0.048 5.44E-06 0.024 4.63E-05 167
0.048226 12:38:30 980 985 0.048 0.048 8.69E-06 0.023 8.35E-05 3m
0.046432 12:38:35 985 990 0.048 0.046 1.41E-05 0.023 1.24E-04 448

0.04525 12:38:40 990 295 0.046 0.045 9.29E-06 0.022 8.35E-05 300
0.044077 12:38:45 995 1000 0.045 0.044 8.21E-06 0.022 8.41E-056 303
0.043017 12:38:50 1000 1005 0.044 0.043 8.33E-06 D.022 T.7T3E-05 278
0.041662 12:38:55 1005 1010 0.042 0.042 1.06E-05 0.021 1.01E-04 J62
0040326 12:39:00 1010 1015 0.042 0.040 1.05E-05 0.021 1.01E-04 364
0.038879 12:39:05 1015 1020 0.040 0.038 1.14E-05 0.020 1.12E-04 403
0.037931 12:39:10 1020 1025 0.03% 0.038 7.45E-06 0.020 T.4BE-05 269
0.036493 12:39:15 1025 1030 0.038 0.036 1.13E-05 0.020 1.16E-04 418
0.035138 12:39:20 1030 1035 0.036 0.035 1.06E-05 0.019 1.11E-04 401
0.034312 12:39:25 1035 1040 0.035 0.034 6.48E-06 0.019 6.91E-05 245
0.032997 12:39:30 1040 1045  0.034 0.033 1.03E-05 D.018 1.12E-04 404
0.03117 12:39:35 1045 1050 0.033 0.0 1.24E-05 o018 1.38E-04 487
0.030285 12:38:40 1050 1085 0.031 0.030 8.89E-06 0018 1.01E-04 365
0.029633 12:30:45 1055 1060 0.030 0.030 5.12E-08 D.017 5.94E-05 214
0.028349 12:39:50 1060 1066 0.030 0.028 1.01E-06 0.017 1.19E-04 428
0.027148 12:30:55 1065 1070  0.028 0.027 8.45E-06 0.017 1.14E-04 410
0.026167 12:40:00 1070 1075 0.027 0.028 7.60E-08 0.018 0.47E-05 344
0.024546 12:40:05 1075 1080 0.026 0.025 1.27E-05 0.016 1.61E-04 579
0023945 12:40:10 1080 1085 0.025 0.024 4.72E-06 0.015 6.11E-05 220
0.022844 12:40:15 1085 1020 0.024 0.023 8.65E-06 0.015 1.14E-04 408
0.021488 12:40:20 10890 1085 0.023 0.021 1.06E-05 0.015 1.44E-04 517
0.020224 12:40:25 1095 1100 0.021 0.020 9.83E-06 0.014 1.38E-04 496
0.018665 12:40:30 1100 1105 0.020 0.018 1.22E-05 0.014 1.75E-04 632
0.017686 12:40:35 1105 1110 0.018 0.018 7.69E-06 0.014 1.13E-04 408
0.016504 12:40:40 1110 1115 0.018 0.017 0.20E-06 0.013 1.40E-04 506
0.015827 12:40:45 1115 1120 0.017 0.016 6.80E-06 0013 1.07E-04 384
0.015078 12:40:50 1120 1125 0.016 0.015 4.32E-08 0.013 6.82E-05 248
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0.014261
0.012385
0.011205
0.010459
0.009674
0.008114
0.007258
0.00578
0.005036
0.004047
0.003272
0.001957
0.000775
-0.00027
-0.00183
-0.00279
-0.00368
-0.00485
-0.00638
-0.00692
<0.008
-0.00912
-0.00986
-0.01071
-0.01191
=0.0128
-0.01357
-0.01401
0.01498
-0.01618
-0.01645
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-0.01889
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0.02153
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-0.0228
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-0.01792
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£0.017
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001615
-0.01509
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0.014
0.012
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0.008
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6.16E-08
1.22E-05
B.73E-06
1.16E-05
5.84E-06
7.77E-06
6.0BE-06
1.03E-05
8.20E-06
B.1TE-06
1.23E-05
7.53E-06
6.87TE-06
9.21E-06
1.20E-05
4.24E-08
8.49E-06
8.81E-08
5.76E-08
B.73E-06
0.37E-08
7.05E-06
B.0DE-06
J.44E-06
7.53E-06
8.37E-06
2.32E-06
1.59E-05
3.20E-06
B8.81E-06
1.19E-05
5.60E-06
4.BOE-06
3.04E-08
-3.44E-06
-3.36E-06
-1,52E-06
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1.03E-04
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1.16E-04
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-1.73E-04
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-8 BRE-05
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Benerated with CORE-GS by Geroc - HATP Log with Photo vB.1 - 407/2023 9:42:34 am

; PT-02
Hand Auger Borehole Lo TREID:
De g g prect: 2w
- el Method: 100mm Hand Auger | Level Logger Sheet: 10f1
Client: NZHG Coordinates: 5709839mN, 2036107mE Test Date:  29/06/2023
Project:  Geotechnical Due Diligence System: NZTM Logged By: HAP
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: Ground Checked By:
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Vane ID:
In-situ Testing -
Dynamic Cone Penetrometer (blows / 50mm) Test Values £
5 2 4 [ 8 £
] Shaar Vane, Su (kPa) wm B
Material Description Geology |= s 100 1850 200 ]

Organic silty SAND; dark greylsh brown. Moist; sand, fine
fo medium; some rootlets,

SAND, with trace silt; brown. Moist; sand, fine {o coarse.
0.5m: Level Logger Depth

.6m: Moist to wet.

.8m; Wet.

‘Groundwater Not Encountered

Hole Depth: 0.80m

Termination: Target soil moisture content

Materials described in general accordance with
NZGS Field Description of Soil and Rock (20085).
No correlation is implied between shear vane
and DCP values.

-
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Project Reference: 24477

Abardeen Road, Glsborne
Document ID: 342541
[Test Name: [PT-02 [Test hole Diameter: 0.1 Base Area (B): 0.008
Test Date: July 25th 2023 |_T¢st hole Depth: 0.7 Circumfrence (C): 0314
Level Loggger #: 2128031 Level Logger Depth: [0.45 T: 12:58:30|T2: | 13:04-00
T3: 13:07:05
Volume Soaked Scakage Surface Area Soakage Rate
Lovel | Time VEOMYE | A0S | S e SREOD
m hh:mm:ss 5 m m’ m® m?m?s”’ Lm2h!
TEST ONE
0.442408 12:58:30 0 - - - - - -
0.383078  12:58:35 0 5 0442 0.383  A4.66E-04 0138 6.78E-04 2440
0.333843 12:58:40 5 10 0383 0.334 3.87E-04 0.120 6.42E-04 23N
0.294801 12:58:45 10 15 0334 0.295 3.07E-04 0.107 5.75E-D4 2071
0.262283 12:58:50 15 20 0298 0.262 2.55E-04 0.095 5.36E-04 1928
0.233945 12:58:55 20 25 0.262 0.234 2.23E-04 0.086 5.19E-04 1868
0.208869 12:59:00 25 30 0234 0.209 1.97E-04 0.077 5.09E-04 1832
0.186137  12:58:05 30 35 0208 0186  1.79E-04 0.070 5.11E-04 1839
0.16524 12:59:10 35 40 0.186 0.165 1.64E-04 0.063 5.21E-04 1874
0.146198 12:59:15 40 45 0185 0.148 1.50E-04 0.057 527E-04 1897
0.128919  12:58:20 45 50 0.146 0128  1.36E-04 0.051 5.31E-04 1913
0.112222 12:59:25 50 55 0.12¢ 0.112 1.31E-04 0.046 5.74E-04 2065
009633  12:59:30 55 60 0112 0006  1.25E-04 0.041 6.15E-04 2213
0.081417 12:59:35 60 65 0.086 0.081 1.17E-04 0.036 6.55E-04 2357
0.068114 12:59:40 65 70 0.081 0.068 1.04E-04 0.031 6.6TE-04 2400
0.054873 12:59:45 70 75 0.088 0.055 1.04E-04 0.027 7.65E-04 2756
0.042518 12:589:50 75 B0 0055 0.043 9.70E-05 0.023 B.38E-04 3018
003055  12:58:55 80 85 0.043 0.031 9.40E-05 0.019 9.72E-04 3501
0.020061 13:00:00 85 oy 0031 0.020 B.24E-05 0.016 1.04E-03 3753
0.010163  13:00:05 90 95 0.020 0.010  7.77E-05 0.013 1.23E-03 4442
0.000224 13:00:10 85 100 0.010 0.000 7.81E-08 0.009 1.65E-03 5925
-0.0087 13:00:15 100 105  0.000 -0.009 7.01E-05 0.007 215€E-03 7732
-0.01742 13:00:20 105 110  -0.009 0.017  6.85E-05 0.004 3.65E-03 13152
-0.01815 13:00:25 110 115 -0.017 -0.018 5.76E-06 0.002 5.09E-04 1832
-0.01848 13:00:30 115 120 -0.018 -0.018 2.56E-06 0.002 2.44E-04 879
-0.01841  13:00:35 120 125 -0.018 -0.018  -5.60E-07 0.002 -5.44E-05 -196
-0.01817 13:00:40 125 130 -0.018 -0.018 -1.92E-06 0.002 -1.82E-04 -656
-0.01821 13:00:45 130 135 -0.018 -0.018 3.20E-07 0.002 2.99E-05 108
-0.01802  13:00:50 135 140  -0.018 -0.018  -1.44E-06 0.002 -1.33E-04 -480
-0.0183 13:00:55 140 145 -0.018 -0.018 2.16E-06 0.002 2.01E-04 T24
-0.01814 13:01:00 145 180 -0.018 -0.018 -1.20E-06 0.002 -1.13E-04 -406
-0.01835 13:01:06 150 166 -0.018 -0.018 1.60E-06 0.002 1.51E-04 543
-0.01843 13:01:10 155 1680 -0.018 0.018 6.40E-07 0.002 8.17TE-05 222
-0.01841  13:01:15 160 165 -0.018 -0.018  -1.60E-07 0.002 -1.55E-05 -56
001866  13:01:20 165 170 -0.018 0019  2.00E-06 0.002 1.87E-04 710
001905  13:01:25 170 175 0018 0019  3.04E-08 0.002 3 15E-04 1135
-0.01898  13:01:30 175 180 -0.019 -0.019  -4.B0E-07 0.002 -5.12E-05 -184
-0.01861 13:01:35 180 185 -0.019 -0.019 -2.96E-06 0.002 -3.04E-D4 -1095
-0.01881 13:01:40 185 180 -0.019 -0.019 1.52E-06 0.002 1.54E-04 554
-0.01865  13:01:45 190 195 -0.019 -0.019  -1.20E-06 0.002 -1.22E-04 -439
0.01871 13:01:50 195 200 -0.019 0.019  4.00E-07 0.002 4 03E-05 145
-0.01905 13:01:55 200 205 -0.019 -0.019 2.72E-06 0.002 2.83E-04 1019
-0.01882 13:02:00 205 210 -0.019 -0.019  -1.84E-06 0.002 -1.93E-04 -596
0.01888 13:02:05 210 295  -0.019 0019  560E-07 0.002 5.8B0E-05 209
-0.01893  13:02:10 215 220 -0.019 0019  3.20E07 0.002 3.35E-05 121
-0.01934  13:02:15 220 225 -0.019 0019  3.20E-06 0.002 3.48E-04 1251
-0.01963  13:02:20 225 230 -0.019 0020 23%E-06 0.002 2 BBE-04 985
-0.02003  13:02:25 230 235 -0.020 -0.020  3.12E-06 0.002 3.85E-04 1385
-0.01991  13:02:30 235 240  -0.020 0020 -9.61E-07 0.002 -1.22E-04 -438
001978  13:02:35 240 245  -0.020 -0.020 -1.04E-DB 0.002 -1.28E-04 -462
-0.01933 13:02:40 245 250 -0.020 -0.019 -3.52E-08 0.002 -4.12E-04 -1482
-0.01985 13:02:45 250 255 -0.019 «0.020 4.08E-06 0.002 4.80E-D4 1728
-0.01903  13:02:50 255 260 -0.020 -0.020  E.40E-07 0.002 7.08E-05 287
-0.01954 13:02:55 260 265 -0.020 -0.020 -3.04E-06 0.002 -3,68E-04 -1324
-0.01857 13:03:00 285 2ro -0.020 -0.020 2. 4DE-07 0.002 281E-05 101
001978  13:03:05 270 275 -0.020 -0.020  1.60E-06 0.002 1.91E-04 689
-0.01995 13:03:10 275 280 -0.020 -0.020 1.36E-06 0.002 1.69E-04 607
-0.02049 13:03:15 280 285 0020 -0.020 4 24E.06 0.002 565E-04 2034
002012  13:03:20 285 280 -0.020 -0.020 -2.88E-06 0.001 -3.9ME-D4 1407
-0.0205  13:03:25 290 205 -0.020 -0.020 2.96E-06 0.001 4.02E-04 1448
002048  13:03:30 205 300 -0.020 0020 -1.80E-07 0.001 -2.28E-05 -81
002111 13:03:35 300 305 -0.020 -0.021  4.96E-06 0.001 7.52E-04 2705
TEST TWO
0417227 13:04:00 o - - i % = I
0.406932 13:04.05 0 5 0M7 0407 B.09E-05 0.137 1.18E-04 424
0.374818 13:04:10 5 10 0407 0.375 2.54E-04 0.131 3.89E-04 1389
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0.346381
0.322732
0.301937

028318
0.265443
0.249541
0.233537
0.219062
0.204893
0.191131
0.177166
0.164934
0.152304

0.14053
0.128461
0.117034
0.105576
0.094985
0.085036
0.074393
0.064006

0.05579
0.046381
0.037849
0.029582
0.021702
0.013896
0.006463
-0.00068
-0.00819
-0.01479

0.426504
0.400815
0.373203
0.349847
0.330581
0.314169
0.298777
0.284404
0.270336
0.255861
0.242712
0.230275
0.217635
0.206422
0.194088
0.181855

0.17054
0.159613
0.148899
0.139235
0.127666
0.117737

0.10789
0.098624
0.088573
0.078257
0.070714
0.061407
0.053629
0.045708
0.037747
0.031162
0.023517
0.016667
0.009113
0.002518
-0.00302
-0.01048
001638
-0.02253
0.02572
-0.02597
-0.02577
-0.02538
-0.02574
-0.02582
0.02584

13:04:15
13:04:20
13:04:25
13:04:30
13:04:35
13:04:40
13:04:45
13:04:50
13:04:55
13:05:00
13:05:05
13:05:10
13:05:15
13:05:20
13:05:25
13:05:30
13:05:35
13:05:40
13:05:45
13:06:50
13:05:55
13:06:00
13:06:05
13:08:10
13:06:15
13:06:20
13:08:25
13:06:30
13:086:35
13:06:40
13:06:45

13:07:05
13:07:10
13:07:15
13:07:20
13:07:25
13:07:30
13:07.35
13:07:40
13:07:45
13:07.50
13:07:55
43:08:00
13:08:05
13:08:10
13:08:15
13:08:20
13:08:25
13:08:30
13:08:35
13:08:40
13:08:45
13:08:50
13:08:55
13:08:00
13:09:05
13:09:10
13:09:15
13:09:20
13:09:25
13:09:30
13:09:35
13:09:40
13:08:45
13:08:50
13:09.55
13:10:00
413:10:05
13:10:10
13:10:15
13:10:20
13:10:25
13:10:30
13:10:35
13:10:40
13:10:45
13:10:50
13:10:55

EERBI RS HLEERENBaS

210
215

E8RBIAZRCECHERERBS

0.375
0.346
0.323
0.302
0.283
0.265
0.250
0.234
0.219
0.205
0.181
0477
0.165
0.152
0.141
0.128
017
0.108
0.095
0.085
0.074
0.064
0.058
0.048
0.038
0.030
0.022
0.014
0.006
-0.001
-0.008

0427
0.401
0.373
0.350
0.331
0.314
0.288
0.284
0.270
0.256
0.243
0.230
0.218
0.206
0.194
n.182
0171
0.160
0.149
0.13¢9
0.128
0.118
0.108
0.092
0.08¢
0.078
0.071
0.061
0.054
0.048
0.038
0.031
0.024
0.017
0.008
0.003
-0.004
-0.010
-0.018
-0.023
-0.026
-0.026
-0.026
-0.025
-0.026
-0.026

0.346 2.32E-04
0.323 1.86E-04
0.302 1.63E-04
0.283 1.47E-04
0.285 1.30E-04
0.250 1.25E-04
D.234 1.26E-04
0.219 1.14E-04
0.205 1.11E-04
0.191 1.0BE-04
0177 1.10E-04
0.165 8.61E-05
0.152 B.92E-05
0141 9.25E-05
0.128 9.4BE-05
0117 B.B7E-05
0,106 8.00E-05
0.005 B8.32E-05
0.085 7.81E-05
0.074 8.36E-05
0.064 B.16E-05
0.056 6.45E-05
0.046 7.30E-05
0.038 B.70E-05
0.030 6.48E-05
0.022 6.18E-05
0.014 6.05E-05
0.006 5.82E-05
-0.001 5.61E-05
-0.008 5.80E-05
-0.015 5.19E-05
TEST THREE
0.401 2.02E-04
0.373 2.16E-04
0.350 1.84E-04
0.331 1.51E-04
0.314 1.29E-04
0.209 1.21E-04
0.284 1.13E-04
0.270 1.10E-04
0.256 1.14E-04
0.243 1.03E-04
0.230 9.77E-05
0.218 8.83E-05
0.208 8.81E-05
0.194 9.60E-05
0.182 8.61E-05
0171 8.80E-05
0.160 8.5BE-05
0.148 B41E-05
0.139 7.59E-05
0.128 9.09E-05
0.118 7.80E-08
0.108 7.73E-05
0.098 7.2BE-05
0.088 7.89E-05
0.078 8.10E-05
0.07m 5.82E-05
0.061 7.3E05
0.054 E.11E-05
0.046 6.22E-05
0.038 6.25E-05
0.031 5.17E-05
0.024 6.00E-05
0.017 5.3BE-05
0.008 5.83E-05
0.003 5.1BE-05
-0.004 5.0BE-05
-0.010 5.15E-05
-0.016 4 62E-05
-0.023 4.84E-05
-0.026 2.51E-05
-0.026 2.00E-08
-0.026  -1.60E-06
0025  -2.96E-06
-0.026 2.72E-08
-0.026 6.40E-07
-0.026 1.60E-07

0.121
0.113
0.106
0.100
0.094
0.088
0.084
0.072
0.074
0.070
0.066
0.062
0.058
0.054
0.050
0.046
0.043
0.039
0.036
0.033
0.030
0.027
0.024
0.021
0.018
0.016
0.013
0.011
0.009
0.006
0.004

0.138
0.129
0.121
0.115
0.109
0.104
0.098
0.095
0.091
0.086
0.082
0.078
0.074
0.071
0.067
0.063
0.060
0.056
0.053
0.050
0.046
D.043
0.040
0.037
0.034
.03

0.026
0.023
0.021
0.019
0.016
0.014
0.012
0.010
0.008
0.006
0.004
0.002
0.000
0.000
0.000
0.000
0.000
0.000
0.000

3.66E-04
3.20E-04
3.08E-04
2.95E-04
2.96E-04
2.81E-04
3.00E-04
2.B8E-04
2.99E-04
3.00E-04
3.34E-04
3.12E-04
3.44E-04
343E-04
3.78E-04
3.87E-04
4.20E-04
4.23E-04
4.33E-04
5.08E-04
5.51E-04
4.84E-04
6.18E-04
6.36E-04
7.04E-04
7.78E-04
8.90E-04
1.07E-03
1.28E-03
1.82E-03
2.44E-03

2.93E-04
334E-04
3.03E-04
2.64E-04
2.38E-04
2.32E-04
2.27TE-04
2.33E-04
2.51E-04
240E-04
2.38E-04
2.54E-04
2.37E-04
2.74E-04
28TE-D4
281E-04
2.87E-04
2.99E-04
2 BBE-04
3.65E-04
3.36E-04
3.5TE-04
3.61E-04
4,24E-04
4 T6E-04
3.79E-04
5.11E-04
4,7T1E-04
5.30E-04
5.97E-04
5.54E-04
7.30E-04
7.60E-04
9.97TE-04
1.07E-03
1.33E-03
1.84E-03
2 54E-03
5.55E-03
1.82E-02
-1.51E-03
1.17E-03
3.25E-03
-3.06E-03
-5,23E-04
-1.23E04
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1318
1184
1110
1063
1067
1013
1081
1037
1076
1111
1202
1123
1238
1236
1362
1382
1513
1522
1557
1829
1985
1742
2226
2288
2534
2801
3237
3849
4612




-0.02538
-0.02523
-0.02529

-0.0256
-0.02545
-0.02551
-0.02527
-0.02535

-0.0261
-0.02551
-0.02559
0.02612
-0.02631
-0.02598
-0.02587
-0.02602
-0.02617
-0.02579
-0.02538
-0.02491
0.02452
-0.02449
-0.02396
-0.02457
-0.02403
0.02365
-0.02359
-0.02274
0.02311
-0.02256
-0.02263
0.02208
-0.02178
-0.02182
0.02203
-0.02181

13:11:00
413:11:05
13:11:10
13:11:15
13:11:20
13:11:25
13:11:30
13:11:35
13:11:40
13:11:45
13:11:50
13:11:55
13:12:00
13:12:05
13:12:10
13:12:15
13:12:20
13:12:25
13:12:30
13:12:35
13:12:40
13:12:45
13:12:50
13:12:55
13:13:00
13:13:05
13:13:10
13:13:18
13:13:20
13:13:25
13:13:30
13:13:35
13:13:40
13:13:45
13:13:50
13:13:55

22FEHEBEISRBREREES

SBBREEEUERE

«
a

GEBEEE

R338EED

270

SERBRES

310
s

SGEBEBENUREEERERELE

-0.026
-0.025
-0.025
-0.025
-0.026
-0.025
-0.026
-0.025
-0.025
-0.026
-0.026
-0.026
-0.026
-0.026
-0.026
-0.026
-0.026
-0.026
-0.026
-0.025
-0.025
-0.025
-0.024
-0.024
-0.025
-0.024
-0.024
-0.024
-0.023
-0.023
-0.023
-0.023
-0.022
-0.022
-0.022
-0.022

-0.025
-0.025
-0.025
-0.026
-0.025
-0.026
-0.025
-0.025
-0.026
-0.0268
-0.026
-0.026
-0.026
-0.026
-0.026
-0.026
-0.026
-0.026
-0.025
-0.025
-0.025
-0.024
-0.024
-0.025
-0.024
-0.024
-0.024
-0.023
-0.023
-0.023
-0.023
-0.022
-0.022
-0.022
-0.022
-0.022

-3.76E-06
-1.04E-08
4.80E-07
2.40E-06
-1.12E-06
4.80E-07
-1.92E-06
6.40E-07
5.84E-06
-4 56E-06
5.60E-07
4.16E-06
1.52E-08
-2.48E-06
-8.61E-07
1.20E-06
1.12E-06
-2.96E-08
-3.20E-06
-3.68E-06
-3.12E-06
-2.40E-07
-4,16E-06
4.80E-06
-4.24E-06
-2.96E-06
-4 80E-07
-6.65E-06
2.8BE-08
-4.32E-06
5.60E-07
-4 ABE-06
-2.32E-06
4,80E-07
1.60E-06
-1.68E-06

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.001
0,001
0.001
0.001
0.001
0.001
0.001

3.98E-03
2.24E-03
-1.18E03
-3.45E-03
1.36E-03
-6.32E-04
3.12E-03
-1.311E-03
-5.14E-03
3.61E-03
-6.48E-04
-3.11E-03
-7.98E-04
1.37E-03
6.56E-04
-8.06E-04
-6,51E-04
1.93E-03
3.48E-03
1.99E-02
-6.96E-03
-3.06E-04
-3.40E-03
4 14E-03
-3.84E-03
-1.62E-03
-2.21E-04
-2.31E-03
8.85E-04
-1.27E-03
1.48E-04
-1.07E-03
-4.TOE-04
9.54E-05
3.32E-04
-3.48E-04
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14339
BOGO
-4235
-12414
4383
-2274
11221
-4721
-18507
12987
-2333
-11210
-2874
4938
2361
-2903
-2344
6938
12522
57103
25071
-1102
12236
14897
-13826
-6842
-767
-8300
3184
-4574
534

-1723
343
1184
-1252




Project Reference: 24477
Aberdeen Road, Glsborne
Document ID: 242541

—8—TESTONE —&—TESTTWO  —&— TEST THREE

05

450

0.1
Time Interval (Seconds)

Test one average soakage rate from 25-100seconds
2728 Lm2n!

Test two average soakage rate from 25-150seconds
1683 Lm?h”

Test three average soakage rate from 25-175seconds
1505 Lm*h"




Benerated with CORE-GS by Geroc - HATP Log with Photo vB.1 - 407/2023 9:42:35am

N1.0m: -MIXING WITH- light grey brown SAND.

; PT-03
™ Hand Auger Borehole Lo Toat 0:
\.r- &w QDWEW g g Project ID: 24477
el Method: 100mm Hand Auger | Level Logger Sheet: 10f1
Client: NZHG Coordinates: 5709866mN, 2036136mE Test Date:  29/06/2023
Project:  Geotechnical Due Diligence System: NZTM Logged By: HAP
Location: 556-560 Abeerdeen Rd, Gisborne Elevation: Ground Checked By:
Test Site: Refer to geotechnical investigation plan Located By:  Site plan/map Vane ID:
- § In-situ Testing -
El ©o Dynamic Cone Penetrometer (blows / 50mm} Test Values £
= E 5 2 4 ] 8 =
B e = Shaar Vane, Su (kPa) p’?;;r:m B
gl & Material Description Geology |= s 100 1850 200 ]
Organic silty SAND; dark greyish brown. Moist; some Topsoil T
0.3m: With minor rootlets.
| SAND, with trace silt; golden brown. Moist; sand, fine to Holocene Beach
| medium; trace rootlets. Deposits |
gl |
£l .

| Moist; sand, fine to coarse; shells retrieved as medium
gravel sized fragments.

165}

~1.6m: Level Logger Depth

[™1.7m: Moist to wet.

| SAND, with minor shells, with frace silt; light greyish brown.

Hole Depth: 1.80m

Termination: Target soil moisture content

and DCP values.

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005).
No correlation is implied between shear vane

iy Tl

-

Ay "= »

LDE LTD / AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz




Project Reference: 24477

Aberdesen Road, Glsborne
Document ID: 342541
[Test Name: [PT-03 [Test hole Diameter: 0.1 Base Area (B): 0.008
Test Date: July 29th 2023 |_Test hole Depth: 1.8 Circumfrence [C): 0.314
Level Logager #: 2128031 Level Logger Depth: [1.55 T1: 10:18:10{T2: | 10:38:40
T3:
Volume Soaked Scakage Surface Area Soakage Rate
Level | Time V=ontyB | Ax(Crposntyzpen | SRV SREO60"
m hh:mm:ss s m m’ m* m’m?s’ | Lm®h’
TEST ONE
1.433252 10:18:10 0 - - - - - -
1.470051 10:18:15 0 5 1433 1470 -2.89E-04 0.464 -1.25E-04 -449
1287482 10:18:20 5 10 1470 1287 1.43E-03 D.441 6.50E-04 2341
1105117 10:18:35 10 15 1787 1.105 1.43E.03 0.384 7.47E-04 2688
0,969032 10:18:30 15 20 1.105 0.969 1.07€-03 0.334 6.41E-04 2306
0.86261 10:18:35 20 25 0.969 0.862 8.36F-04 0.296 5.66E-04 2036
0.78055 10:18:40 25 30 0.863 0.781 6.A4E-04 0.266 4.85E-04 1745
0.719286 10:18:45 30 35 0.781 0718 4.81F-04 0.243 3.95E-04 1423
0.660235 40:18:50 a5 40 0718 0669 3.93F-04 0,276 3.48E-04 1253
0.628767 10:18:55 40 45  0.669 0.629 3.18F-04 0.212 3.00E-04 1081
0.59686 410:12:00 45 50 0.629 0.597 2 51E-04 0.200 2.50E-04 900
0.571274 10:19:05 50 55 0597 0.571 2.01E-04 0.191 2.10E-04 756
0.551205 40:19:10 55 80 0.571 0.534 1.90E-04 0.182 3.19e-04 1150
0.534373 10:19:15 60 65  0.534 0.534 0.C0E+00 0.176 0.00E+00 0
0.519604 10:18:20 65 70 0534 0.520 1,15E-04 0.173 1.33E-04 479
0.50885 10:19:25 70 75  0.520 0.507 1.01E-04 0.169 1.19E-04 430
0.4983874 10:19:30 75 80 0507 0.494 1.02E-04 0.165 1.24E-04 445
0.480848 10:19:35 a0 85 0.484 0481 1.02E-04 0.161 1.26E-04 454
0.468787 10:19:40 85 a) 0481 0.469 9.55E-05 0.157 1.22E-04 438
0.456626 10:19:45 20 a5 0.469 0.457 9.55E-05 0.153 1.25E-04 448
0.444322 10:19:50 95 100 0.457 0.444 9.66E-05 0.149 1.29E-04 466
0.432722 10:19:55 100 105  0.444 0.433 9.11E-05 0.146 1.25E-04 450
0.420989 10:20:00 105 110 0433 o421 9.22E-05 0.142 1.30E-04 467
0.409246 10:20:05 110 115 0.421 0.409 9.22E-05 0.138 1.33E-04 480
0.397298 10:20:10 115 120 0.409 0.397 9.38E-05 0.135 1.39E-04 502
0.386137 10:20:15 120 125 0.397 0.386 8.77E-05 0.131 1.34E-04 482
0.375056 10:20:20 125 130 0.386 0.375 8.70E-05 0.127 1.376-04 492
0.364118 10:20:25 130 135 0375 0.364 8.59E-05 a.124 1.39E-04 499
0.353272 10:20:30 135 140 0.364 0.353 8.52E-05 0.121 1.41E-04 509
0.342864 10:20:35 140 145  0.353 0.343 8.17E-05 0.117 1.39E-04 502
0.332722 10:20:40 145 180 0.343 0333 7.97E-05 0.114 1.40E-04 503
0.322487 10:20:45 150 185 0333 0322 8.05E-05 0.111 1.45E-04 524
0.312681 10:20:50 155 160 0322 0313 7.69E-05 0.108 1.43E-04 514
0.303028 10:20:55 160 165  0.913 0.303 7.58E-05 0.105 1.45E-04 522
0.294485 10:21:00 165 170 0.303 0.294 6.71E-05 0,102 1.32E-04 473
0.285657 10:21:05 170 175 0294 0.286 6.93E-05 0.099 1.40E-04 504
0.277523 10:21:10 175 180  0.286 0.278 6.39E-05 0,096 1.33E-04 478
0.268716 10:21:15 180 185 0.278 0.269 6.92E-05 0.094 1.48E-04 532
0.261348 10:21:20 185 180  0.269 0261 5.79E-05 0.091 1.27E-04 457
0.253751 10:21:25 180 195 0.261 0.254 5,96E-05 0,089 1,34E-04 484
0246718 10:21:30 195 200 0.254 0.247 5.52E-05 0.086 1.28E-04 460
0.239829 10:21:35 200 205 0.247 0.240 5.33E-05 0.084 1.27E-04 455
0.233323 10:21:40 205 210 0.240 0.233 5.19E-05 0.082 1.26E-04 454
0.226748 10:21:45 210 215 0233 0.227 5.16€-05 0.080 1.29E-04 464
0.220968 10:21:50 215 220 0.227 0.221 4.54E-05 0078 1.16E-04 418
0.21578 10:21:55 220 225 02 0216 4.08E-05 0.076 1.07E-04 384
0.210163 10:22:00 225 230 0216 0.210 4,41E-05 0,075 1,18E-04 425
0.204618 10:22:05 230 235 0.210 0.205 4.36E-05 0.073 1.19E-04 430
0.199837 10:22:10 235 240  0.205 0.200 375605 0.071 1.05E-04 379
0.185188 10:22:15 240 245 0.200 0.195 3.65E-05 0.070 1.04E-04 376
0.180652 10:22:20 245 250 ©0.195 0.191 3.56E-05 0.068 1.04E-04 375
0.186208 10:22:25 250 255 0a91 0.186 3.49E-05 0.067 1.04E-04 ETH
0.182477 10:22:30 255 2860 0.186 0.182 2.93E-05 0.066 8.91E-05 n
0.178338 10:22:35 260 265  0.182 0.178 3.25E-05 0.065 1.01E-04 363
0.174353 10:22:40 265 270 0.178 0174 3,13€-05 0.063 9,90E-05 356
0.170347 10:22:45 270 275 0174 0.170 3,15E-05 0.062 1.01E-04 365
0.167085 10:22:50 275 280 ©0.170 0.167 2.56E-05 0.061 8.42E-05 303
0.163517 10:22:55 280 285 0.167 0.164 2.B0E-05 0.060 9.37E-05 337
0.160153 10:23:00 285 290 0154 0,160 2.64E-05 0,059 5,00E-05 324
0.157115 10:23:05 290 205  0.160 0.157 2.39E-05 0.058 8.27E-05 298
0.153741 10:23:10 295 300 0.157 0.154 2.65E-05 0.057 5,35E-05 337
0.151254 10:23:15 300 305 0154 0.151 1.95€-05 0.056 7.01E-05 252
0.147954 10:23:20 305 310 0.151 0148 3,50E-05 0.055 9,46E-05 340
0.145484 10:23:26 310 316 o8 0.145 1.94E-05 0,054 7.1BE-05 259
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0.14213 10:23:30
0.139837 10:23:36
0.13737 10:23:40
0.134303 40:23:45
0.131376 10:23:50
0.129248 40:23:55
0.126636 10:24:00
0.1239086 10:24:05
0.122345 10:24:10
0.118419 10:24:15
0117778 40:24:20
0.115821 10:24:25
0.114138 10:24:30
0112192 10:24:35
0.110234 10:24:40
0.108451 10:24:45
0,107238 10:24:50
0.1065853 10:24:56
0.104813 10:25:00
0.10317 410:25:05
0.102181 40:25:10
0.100807 10:25:15
0.0985681 10:25:20
0.098104 10:25:25
0.09629 10:25:30
0.085229 10:25:35
0.094383 10:25:40
0.083731 40:25:45
0.09158 10:25:50
0.090897 40:25:55
0.08845 10:26:00
0.088532 10:26:05
0.087452 10:26:10
0.086024 10:26:15
0.084064 10:26:20
0.083833 10:26:25
0.082793 10:26:30
0.082141 10:26:35
0.080724 10:26:40
0.079755 10:28:45
0.079021 10:26:50
0.078328 10:286:55
0.077156 10:27:00
0.076514 10:27:05
0.07527 10:27:10
0.073845 10:27:15
0.073415 10:27:20
0.072141 10:27:25
0.071753 10:27:30
0.070832 10:27:35
0.069839 10:27:40
0.069317 40:27-45
0.068685 10:27:50
0.067829 410-27:65
0.067197 10:28:00
0.06631 10:28:05
0.065647 10:28:10
0.064954 10:28:15
0.064608 10:28:20
0.063058 10:28:25
0.062548 10:28:30
0.061947 10:28:35
0.061193 10:28:40
0.060418 10:28:45
0.060316 10:28:50
0.059195 10:28:55
0.058481 410:29:00
0.058124 10:28:05
0.057187 40:289:10
0.057034 10:28:15
0.055853 10:29:20
0.055525 10:29:25
0.054893 10:22:30
0.054434 10:29:35
0.053638 10:28:40
0.053048 10:26:45
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5.71E-05
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7.05E-05
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4.57E-05
4.88E-05
3,99E-05
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7.71E-05
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3.53E-05
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5.70E-05
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0.052212 10:29:50
0.05208 10:29:66
0.051631 10:30:00
0.051284 10:30:05
0.050897 10:30:10
0.049808 10:30:15
0.04945 10:30:20
0.048736 10:30:25
0.04842 10:30:30
0.047951 10:30:35
0.047472 10:30:40
0.046799 10:30:45
0.046412 10:30:50
0.045504 10:30:55
0.045738 10:31:00
0.045302 10:31:05
0.044801 10:31:10
0.044383 10:31:15
0.044027 10:31:20
0.043221 10:31:25
0.04318 10:31:30
0.043272 10:31:35
0.042508 10:31:40
0.041888 10:31:45
0.041947 10:31:50
0.041305 10:31:55
0.040591 10:32:00
0.041000 40:32:05
0.03999 10:32:10
0.040051 10:32:15
0.039174 10:32:20
0.03841 10:32:25
0.038135 10:32:30
0.038185 10:32:35
0.037971 10:32:40
0.037278 10:32:45
0.036544 10:32:50
0.036269 10:32:55
0.035933 10:33:00
0.035729 10:33:05
0.035311 10:33:10
0.034924 10:33:15
0.034343 10:33:20
0.034343 10:33:25
0.033884 40:33:30
0.033435 10:33:35
0.03314 10:33:40
0.032793 10:33:45
0.032538 10:33:50
0.03209 10:33:55
0.031611 10:34:00
0.031203 40:34:05
0.031162 10:34:10
0031019 10:34:15
0.030458 10:34:20
0.029929 10:34:25
0.029867 10:34:30
0.02943 10:34:35
0.029103 10:34:40
0.028583 10:34.45
0.028236 10:34:50
0.027717 10:34:55
0.027441 10:35:00
0.026993 10:35:05
0.026738 10:35:10
0.026432 10:35:15
0.026045 10:35:20
0.025831 10:35:25
0.026004 10:35:30
0.025403 10:35:35
0.02527 10:35:40
0.025168 10:35:45
0.024353 10:35:50
0.023845 10:35:55
0.024149 10:36:00
0.023843 10:36:05
tDe

1010
1015

1025
1030
1035
1040
1045
1050
1055
1060
1065
1070

710
715

1010
1015
1020

1030
1035
1040
1045
1050
1085
1060
1085
1070
1075

0.053
0.052
0.052
0.052
0.051
0.051
0.050
0.049
0.049
0.048
0.048
0.047
0.047
0.046
0.046
0.048
0.045
0.045
0.044
0.044
0.043
0.043
0.043
0.043
0.042
0.042
0.041
0.041
0.041
0.040
0.040
0038
0.038
0.038
0.038
0.038
0.037
0.037
0.036
0.036
0.036
0.035
0.035
0.034
0.034
0.034
0.033
0.033
0.033
0.033
0.032
0.032
0.031
0.031
0.031
0.030
0.030
0.030
0.029
0.029
0.029
0.028
0.028
0.027
0.027
0.027
0.026
0.026
0.026
0.026
0.025
0.025
0.025
0.024
0.024
0.024

0.052
0.052
0.052
0.051
€051
0.050
0.049
0.048
0.048
0.048
0.047
0,047
0,046
c.046
0.046
0.045
0,045

0.044
0.043
0.043
0.043
0.043
0.042
0.042
041
0041
0.041
0.040
0.040
0.039
0.038
0.038
0.038
f.038
0.037
0.037
0.036
0.036
0038
0.035
0.035

0.034
0.034
0.033
0.033
0.033
0,033
0.032
0.032
0.031
0031
0031
0.030
0.030
0.030
0.023
0.02%
0.029
0.028
0.028
0.027
0.027
0.027
0026
0.026
0.026
0.026
0.025
0.025
0,025
0,024
0.024
0.024
0.024

6.56E-06
1.04E-06
3.52E-06
2.72E-06
3.04E-06
8.57E-06
2.80E-06
5.60E-06
2.48E-06
3.68E-06
3.76E-06
5,28E-06
3.04E-08
3,28E-06
2.00E-06
2.72E-06
4.64E-06
3.28E-06
2,80E-06
6.32E-06
3.20E-07
-7.21E-07
5.18E-06
5.60F-06
-4.80E-07
5.04E-06
5.60E-06
-3.28E-06
8.01E-06
-4 80E-07
6.89E-06
6.00E-06
2.16E-06
-2.40E-07
1.52E-06
5.44F-06
5.76E-06
2.16F-06
2.64E-06
1.60F-06
3.28€-06
3.04F-06
4.56E-06
0.COE+00
3.60E-06
3.52E-06
2.32E-06
2.72E-06
2.00E-06
3,52E-06
3.76E-06
3,20E-06
3.20€-07
1.12E-06
4.40E-06
4.16£-06
4,80E-07
2.96E-06
3.04E-06
4,08E-06
2.72E-06
4.08E-06
2.16€-06
3.52E-06
2.00E-06
2.40E-06
3.04E-06
1,68E-06
-1.36E-06
4.72E-06
1.04£-06
8.01E-07
6.40E-06
3.20E-06
-1.60E-06
2 40E-06

0.024
0.024
0.024
0.024
0.024
0.024
0.023
0,023
0.023
023
023
0,023
0.022
0,022
0,022
0,022
0.022
0.022
0,022
0.022
0.021
0.021
0.021
0.021
0.021
0.021
0.021
0.021
0,021
0.020
0.020
0,020
0.020
0.020
0.020
0,020
0,019
0.0
0.019
0019
0.9
0.019
0019
0.019
0.019
0018
0.018
0.018
0,018
0.018
0.018
0.018
0.018
0.018
0,018
0.017
0,017
0.017
0,017
o.m7
0.017
0017
0.017
0.016
0.016
0.016
0016
0.016
0.016
0.016
0.016
0,016
0,016
0.015
0.015
0.015

5.38E-05
8.59E-06
2.92E-05
2.27E-05
2.33E-05
7.24E-05
2.39E-05
4,82E-05
2.15E-05
3.20E-05
3.29E-05
4,66E-05
2. 70E-05
2,.93E-05
1.80E-05
2.46E-05
4.22E-05
3.00E-05
2.58E-05
5.87E-05
2.99E-06
-6.72E-06
4.95E-05
5.31E-05
-4 57E-06
4.892E-05
5.41E-05
-3.18E-05
71.TBE-05
-4 JOE-06
6.78E-05
5.99E-05
2.17E-05
-2 42E-06
1.54E-05
5.53E-05
5.93E-05
2 24E-05
2.T5E-05
1.6RE-05
3.45E-05
1. 27E-05
4.87E-05
0.00E+00
3.88E-05
3.82E-05
2.54E-05
2.9%E-05
2.21E-05
3.91E-05
4,21E-05
3.61E-05
3.63E-06
1.27E-05
5,03E-05
4.80E-05
5.57E-06
3.45E-05
3.57E-05
4.83E-05
3.24E-05
4.91E-05
2.62E-05
4.23E-05
2.46E-05
2.96E-05
3.78E-05
2,10E-05
-1.70E-05
5.93E-05
1.32E-05
1.01E-05
8,19E-05
4.15E-05
-2.08E-05
312E-05

Project Reference: 24477
Aberdeen Road, Glsborne
Document ID: 242541

194
31
105
a2
92
261
86
173

115
118
168
97
106
&5
28
152
108
93
711
11
-24
178
191
-16
174
195

<114

280
-17
244
116
78

55
199
213

B1

99

60
124
116
175

140
138
91
108

141
152
130
13

181
173
20
124
128
174
117
177
94
155
88
107
136
76

214
a7
37

295

149
-75

112
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0.022875 10:36:20
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0.029
0.029
0,028
0.029
0.029
0.029
0.029
0.028
0.028
0.028
0.028
0.028
0.028
0.028
0.028
0.028
0.027
0.027
.07
0.027
0.027
0.027
0.027
0.027
0.027
0.027
0.037
0.026
0.026
0.026
0076
0.026
0.026
0.026
0.026
0.026
0.026
0.026
D026
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0,023
0.023
0.023
0.023
0.023

4.76E-06
2.65E-05
1.92E-05
2.30E-05
3.TTE-0S
S.ME-06
2.33E-05
2.51E-05
2.08E-05
2.03E-05
7.T1E-D5
1,60E-05
2.8BE-05
3.01E-05

-5.60E-07

3 OBE-05
2.42E-05
2.72E-05
5.GBE-07
1.65E-05
2.40E-05
2.18E-05
2.54E-05
5.78E-06
1.97E-05
2.56E-05
1.05E-05
7.04E-05
9.40E-06
3.66E-05
2.37E-06
2. 67E-05
1.73E-05
1.74E-05
6.00E-06
3.80E-05

-6.66E-06

2.12E-05
65.68E-06
5.19E-06

-1.17€-05

2.89F-05
1.48E-05

-1.24E-06

1.67E-05
2.49E-05
2.00E-05
1.00E-05
4.16E-05
-2.53E-06
2.7T9e-05
5.09E-06
7.64E-06
2.04E-05

-7.03E-06

4.04E-05
1,94E-05

-7.75E-06

1.10E-05
3.83E-05
1.37E-05
3.54E-05
1.58E-05
0.00E+00
4.31E-05
0.00E+00
3.14E-05
1,34E-05
1.68E-05
1.82E-05
1.29E-05
4.09E-05
4.79E-06
2.33E-05
1.38E-05
1,38E-05
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95
69
83
136
19

90
75
73
28
58
104
108

75
B7
98

59
86
78
91
21
71
92
74
25
34
132

B2
b3
22
137
76

24
187

138

128
57

155
113
61
46
147

17

50




0.048022 10:55:45
0.047951 40:55:50
0.047574 10:55:55
0.048871 10:56:00
0.046748 10:56:05
0.046453 10:56:10
0.046248 10:56:15
0.046177 10:56:20
0.045872 10:56:26
0.04577 10:56:30
0.045138 10:56:35
0.04472 10:56:40
0.044281 10:56:45
0.044587 10:56:50
0.044271 10:56:55
0.043025 10:57:00
0.04371 10:57:05
0.04367 10:57:10
0.043028 10:57:15
0.043231 10:57:20
0.04314 10:57:25
0.042824 10:57:30
0.042681 10:57:35
0.042304 10:57:40
0.041407 10:57:45
0.041152 10:57:50
0.041101 10:57:55
0.040724 10-58:00
0.040734 10:58:05
0040318 10:58:10
0.040306 10:58:15
0.039715 10:58:20
0.039562 10:58:25
0.039205 10:58:30
0.039195 10:58:35
0.038675 10:58:40
0.038603 10:58:45
0.038216 10:58:50
0.038328 10:58:55
0.038033 10:598:00
0.037095 10:58:05
0.037044 10:59:10
0.036911 10:58:15
0.036799 10:58:20
0.036718 10:50:25
0.036371 10:59:30
0.036055 10:50:35
0.035688 10:59:40
0.035576 10:69:45
0.035454 10:59:50
0.035076 10:59:55
0.035148 11:00:00
0.034913 11:00:08
0.034548 11:00:10
0.034057 11:00:15
0.033863 11:00:20
0.033394 11:00:25
0.033242 11:00:30
0.032905 11:00:35
0.032803 11:00:40
0.032181 11:00:45
0.032018 11:00:50
0.031743 11:00:55
0.031193 11:01:00
0.030948 11:01:05
0.030812 11:01:10
0.029908 11:01:15
0.028705 11:01:20
0.026218 11:01:25
0.020856 11:01:30
0.008828 11:01:35
0.008532 11:01:40
0.007676 11:01:45
0.007778 11:01:50
0.007166 11:01:55
0.00833 11:02:00
s

1100

1110
1115

1100
1105
1110
1115

1400

0.04866463
0.04802243
0.04795107
0.0475739
0.04687054
0.04674322
0.0464526
004624873
0.04617737
004587156
0.04576962
0.04513761
0.04471967
0.04428135
0.04458716
004427115
0.04392457
0.0437105
0.04366972
0.04302752
0.0432314
004313965
004282365
0.04268004
0.04230377
004140573
004115183
0.04110092
0.04072375
004073394
0.040316
0.04030581
0.03971458
003956167
003920489
0,0391347
0.03867482
0.03860347
003821511
D03R32824
003803262
0.0370948
0.03704383
003681131
0.03679318
003671764
0.03637105
0.03605505
003568307
003557594
003545362
0.03507545
0.03514781
0.03491335
0.03454538
0.03405708
0.0338634
0.03339435
003324159
0.0322052
0.03280326
0.03218145
003201335
003174312
003119266
0.0308430
0.03061162
0.02990826
0.0287054
002621514
0.02085527
000882773
0.00853211
0.00767584
0.00777778
000716516

0.04802243
0.04795107
0.0475739
0.04587054
0.04674822
0.0464526
0.04624873
0.04617737
0.04587156
0.04576962
0.04513761
0,04471967
0.04428135
0.04458716
004427115
0.04292457
0.0437105
0.04366972
0.04302752
0.0432314
0.04313965
0.04282365
0.04268094
0.04230377
0.04140673
0.04115189
0.04110092
0.04072375
0.04073394
0.040316
0.04030581
0.03971458
0.03356167
0.03320489
0.0391047
0.03867482
0.03860347
003821611
0.03837824
0.03803762
0.0370948
0.03704383
0.03691131
0.03679918
0.03671764
0.03637105
0.03605505
0.03568807
003557594
0.03545362
0.03507645
0.03514781
0.03491335
0.03454638
0.03405708
0.0338634
0.0333945
0.03324159
0.0328052
0.03280326
0.03218145
0.03201835
0.03174312
0.03119266
0.03094801
0.03061162
0.02990825
0.0287054
0.02621814
0.02085627
0.00882773
000853211
0.00767584
Q00777778
0.00716616
000633028

5.04E-06
5.60E-07
2.96E-06
5.52F.06
9.61E-07
2.32E-06
1.60E-06
5.60E-07
2.40E-06
B.01E-07
A4.96E-06
3.28E-06
3.44E-06
-2.40E-06
2.4BE-D6
1.72E-06
1.68E-06
3.30E-07
5.04E-06
-1.60E-06
7.21€-07
2.4BE-06
1.12E-06
2.96E-06
7.05E-06
2.00E-06
4.00E-07
1.96F-06
-8.01E-08
1.28E-06
B.01E-08
4.64E-06
1.20E-06
1.80E-06
BO1E-0R
4.08E-06
5.60E-07
3.04F-06
-8.81F-07
2.32F-06
7.57E-06
4.00F-07
1.04£-06
8.81E-07
6.40E-07
2.72E-06
2.4BE-D6
2.88E-06
8.B1E-07
9.61E-07
2.96E-06
-5.60E-07
1,84E-06
2.88E-06
3.B4E-06
1.52E-06
3,68E-06
1.70E-06
2.64E-D6
8.01E-07
4.B8E-06
1.28E-06
2.16E-D6
4.32F-06
1.92E-06
2.64E-06
5.52E-06
9.45E-06
1.95E-05
4.21E-05
9.45E-05
2,32E-06
6.73E-06
-8.01E-07
4.80E-06
6.56E-06

0.023
0.023
0.023
0.023
Q.023
0.022
0.022
0.022
0.022
0.022
0.022
0.022
0.022
0,022
0.022
0.022
0.022
0.022
0,021
0.021
0.021
0.021
0.021
0.021
0.021
0.021
0.021
0.2
0.021
0.021
0.021
0.020
0.020
0.070
o.am
0.020
0.020
0.070
0.020
0.0
n.020
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.019
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.017
0.017
0.016
0.015
0.013
0,011
0.010
0.010
0.010
0.010

4.38E-05
4.89E-06
£.59E-05
4.87E-05
8.52E-06
2.06E-05
1.43E-05
5.01E-06
2.15E-05
7.20E-06
4.49E-05
2.99E-05
3.15E-05

-2.20E-05

2.2BE-05
3 51E-05
1.56E-05
2.97E-06
4. 70E-05

-1.50E-05

6.73E-06
2.32E-05
1.05E-05
2.79E-05
6.71E-05
1.92E-05
3.85E-06
2.86E-05

-1.75E-07

3.19E-05
7.B0E-07
4 55E-05
1.1BE-05
2. 77E-05
7 8IE-07
4,07E-05
5.61E-06
3.05E-05

-8.86E-06

7.34F-05
7.49E-05
4.11F-06
1.07E-05
9.06E-06
6.60E-06
2.82E-05
2.58E-06
3.01E-05
9.25E-06
1.01E-05
3.13E-05

-5.94E-06

1.95E-05
3.07E-05
4.13E-05
1.64E-05
4.00E-05
1.31E-05
2.90E-05
8.81E-06
5.41E-05
1.43E-05
2.42E-05
4.87E-05
2.1BE-05
3.02E-05
6.36E-05
1.11E-04
2.37E-04
5.52E-04
1.51E-03
4.39E-05
1.29E-04

-1.56E-05

9.42E-05
1.32E-04
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158
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93

175
31
74
51
18
78

161
108
114
-79
B2

11
169
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242

69

1a
103

115

164
43
100

146

10
-32

170
15

33
24
im
93
109
33
36
113
=21
70
111
149
59
144
47
104
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51
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853
1988
5434
158
466
-56
339
474




0.006004 11:02:08
0.005015 11:02:10
0.004444 11:02:15
0.003445 11:02:20
0.003303 11:02:25
0.002589 11:02:30
0.002273 11:02:35
0.001611 11:02:40
0.001101 11:02:45
0.00052 11:02:50
0.000306 11:02:55
0.000206 11:03:00
0.001223 11:03:08
0.001244 11:03:10
0.00157 11:03:15
0.001081 11:03:20
0.,00107 11:03:25
0.000367 11:03:30
0.000703 11:03:35
0.000459 11:03:40
8.15E-05 11:03:45
0.000122 11:03:50
4.0BE-05 11:03:55
-0.00025 11:04:00
-0.00043 11:04:05
-0.00068 11:04:10
0.000765 11:04:15
0.000775 11:04:20
-0.0001 11:04:25
0.000408 11:04:30
4] 11:04:35
0.80085 11:05:10
0.79013 11:05:15
0.71817 11:05:20
0.66241 11:05:25
0.62051 11:05:30
0.58718 11:05:35
0.55945 11:05:40
053468 11:05:45
051276 11:05:50
0.49390 11:05:55
047578 11:06:00
0.45968 11:08:05
0.44498 11:08:10
043118 11:06:15
0.41907 11:08:20
0.40801 11:06:25
0.39742 11:06:30
0.38811 11:06:35
0.37976 11:06:40
0.37163 11:06:45
0.36472 11:06:50
0.35811 11:06:55
0.35230 11:07:00
0.34732 11:07:05
0.34238 11:07:10
0.33759 11:07:15
0.33303 11:07:20
0.32912 11:07:25
0.32475 11:07:30
0.32068 11:07:35
0.31654 11:07:40
031270 11:07:45
0.30867 11:07:50
0.30490 11:07:55
0.30128 11:08:00
0.29775 11:08:05
0.29428 11:08:10
0.29101 11:08:15
0.28795 11:08:20
0.28478 11:08:25
0.28171 11:08:30
0.27849 11:08:35
0.27572 11:08:40
0.27253 11:08:45
D&

1400
1405
1410
1415
1420

1430

J8B886E8E8BESw

gegeay

8

110
115
120
125
130
135
140
145
150
165
160
165
170
175
180
185
190
195

210
215

0.00633028
0.00600408
000501529
0.00444444
0.00344546
0.00330275
0.00258919
000227319

0.0016106
0.00110092
0.00051988
0.00030581
0.00029562
0.00122324
0.00124363
0.00156983
0.00108053
0.00107034
0.00036597
0.00070336
0.00045372
8.1549€-05
0.00012232
4,0775E-05
-0.0002548
-0.0004281

-0.000683
0.00076453
0.00077472
-0.0001019
0.00040775

0.89084508
0.79013252
0.71816514
0.66240571
0.62050968
058717635
0.55944954
0.5346789
051276249
0.49390418
0.47577982
0.459584
0.44498471
043118247
041907238
0.40801223
0.397421
0.38811417
0.37975535
0.37163093
0.36471967
035811417
035230377
0.34731906
0.34237513
0.33759429
0.33302752
032912334
0.32475025
032066253
D.31654434
031270133
0.30867482
030450316
0.3012945
0.2977472
0.29428135
0.29100917
0.28795107
0.28478084
0.28171254
0.27849134
0.27571865

0.00600408
0.00501529
0.00444444
0.00344545
0.00330275
0.00258919
0.00227319
0.0016106
0.00110092
0.00051988
0.00030581
0,00028562
0.00122324
0.00124363
0.00156583
0.00108052
0.00107034
0.00036697
0.00070336
0.00045872
£.1549:-05
0.00012232
4.0775e-05
-0.0002548
-0.0004281
-0.000683
0.00076453
0.00077472
-0.0001019
0.00040775
0

2.56E-06
7.77E-06
4.48E-06
7.85E-06
1.12E-06
5.60E-06
2.48E-06
5.20E-06
4.00E-06
4.56E-06
1.68E-06
8.01E-08
-7.29E-06
-1,60E-07
-2.56E-06
3.84E-06
8,01E-08
5.52E-06
-2,64E-06
1.92E-06
2.96E-06
-3.20E-07
6.40E-07
2.32E-06
1.36E-06
2.00E-06
-1.14E-05
-8.01E-08
6.89E-06
-4.00E-06
3.20E-06

TEST THREE

079013252
0.71816514
066240571
062050968
058717635
055944954
0.5346789
051276249
0.45390418
047577982
0.459684
044498471
043118247
0.41507238
0.40801223
0.397421
038811417
0.37975535
037163099
036471967
035811417
035230377
0.34731506
034237513
033759429
0.33302752
032912334
032475025
0.32066259
031654434
031270133
030867482
030490316
0.3012946
0.2977472
029428135
0.29100917
0.28795107
0.28478084
0.28171254
0.27848134
0.27571865
0.27252803

7.91E-04
5.65E-04
4.38E-04
3.296-04
2.62E-04
2. 18E-04
1.95E-04
1.72E-04
1.48E-04
1,42E-04
1.26E-04
1.15E-04
1.08E-04
9.51E-05
B.69E-05
8.32E-05
7.31E-05
6.56E-05
6.38E-05
5.43E-05
5.19E-05
4.56E-05
3 91E-05
3.88E-05
3,75E-05
3.59E-05
3.07E-05
3,43€-05
3.21€.05
3.43E-05
3.02E-05
3,16€-05
1.96E-05
1,83E-05
2.79E-05
2.72E-05
2,57E-05
2.40E-05
2.49E-05
2.41E-05
2.53E-05
2.18E-05
2.51E-05

0.010
0.010
0.009

Q.009
0.009
0.009
0.008
0.008
0.008
0.008
0,008
0.008
0.008
0.008
0,008
0.008

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
o.008
0.008
0.008
0.008

0.272
0.245
0.225
0.209
0198
0.188
0.180
0.172
0.166
0.160
0.155
0.150
0.145
0.141
0.138
0.134
0.131
0.128
0.126
0.124
0121
0.119
0,118
0.116
0,115
0.113
0112
0111
0.109
0.108
0107
0.105
0.104
0.103
0.102
0.101
0.100
0.099
0.098
0.097
0.096
0.095
0.094

5.23E-05
1.62E-04
9.60E-05
1.73E-04
2.51E-05
1.28E-04
5.76E-05
1.23E-04
9.67E-05
1.13E-04
4.1 E-05
2.01E-06

-1.80E-04
-3.89E-06
-6.18E-05

9.29E-05
1.95E-06
1.37E-04

-6.59E-05

4.78E-05
7.46E-05

-8.12E-06

1.63E-05
5.94E-05
3.51E-05
5.ME-05

-2.89E-04
-1.08E-06

1.73E-04

-1.01E-04

8.09E-05

5.82E-04
4.62E-04
3.90E-04
3.14E-04
2.65E-04
2.32E-04
2.17E-04
2.00E-04
1.78E-04
1.78E-04
1.63E-04
1.54E-D4
1.49E-04
1.35E-04
1.26E-04
1.24E-04
1.11E-04
1.02E-04
1.01E-04
8.79E-05
8,55E-05
7.64E-05
6.65E-05
6.68E-05
6.55E-05
6.34E-05
5.48E-05
6.21E-05
5.8BE-05
5.99E-05
5.66E-05
6.00E-05
5.68E-05
5.50E-05
S.47E-05
5.40E-05
5.15E-05
4.86E-05
5.09E-05
4.98E-05
5.28E-05
4.59E-05
5.33E-05
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188
583
346
621
31
460
207
443
348
405
152

14
222
335

492
=237
172
269
-29
54
214
126
ies
-1041

623
-365
91

2095
1663
1403
1132
954
834
779

642
640
588
554
336

454

4m
368
365
316
308
275
39
41
236
228
197
224
212
216
04
216
205
158
197
194
185
175
183
179
190
165
192




0.26987 11:08:50
0.26703 11:08:55
0.26437 11:08:00
0.26177 11:08:05
0.25015 11:08:10
0.25684 11:082:15
0.25418 11:08:20
0.25191 11:08:25
0.24051 41:00:30
0.24713 11:08:35
0.24438 11:00:40
0.24243 11:00:45
0.24009 11:09:50
0.23863 11:09:55
0.23600 11:10:00
023431 11:10:05
0.23204 11:10:10
0.22958 11:10:15
0.22807 11:10:20
0.22603 11:10:25
0.22437 41:10:30
0.22258 11:10:35
0.22031 11:10:40
0.21877 11:10:45
0.21661 11:10:50
0.21505 11:10:55
021338 11:11:00
021138 11:11:05
021018 11:11:10
0.20841 11:11:15
0.20657 11:11:20
0.20489 11:11:25
0.20365 11:11:30
0.20193 11:11:35
020030 11:11:40
0.19858 11:11:45
019737 11:11:50
0.19601 11:11:55
0.19440 11:12:00
019323 11:12:05
0.19155 11:12:10
0.19035 11:12:15
0.18866 11:12:20
0.18717 11:12:25
0.18581 11:12:30
0.18444 11:12:35
0.18305 11:12:40
0.18150 11:12:45
0.17990 11:12:50
0.17825 11:12:55
017616 11:13:00
0.17484 11:13:05
017337 11:13:10
017148 1:13:15
017014 11:13:20
0.16831 11:13:25
016693 11:13:30
0.16550 11:13:35
016439 11:13:40
0.16323 11:13:45
0.16200 11:13:50
0.16078 11:13:55
0.15893 11:14:00
0.15820 11:14:05
0.15722 11:14:10
0.15545 11:14:15
0.15454 11:14:20
0.15336 11:14:25
0.15216 11:14:30
0.15144 11:14:35
0.14998 11:14:40
0.14899 11:14:45
0.14766 11:14:50
0.14652 11:14:55
0.14534 11:15:00
0.14473 11:15:05
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0.27252303
0.26986748
0.26703364
0.26437309

0.2617737
0.25015392
0.25663609
0.25417941
0.25190622

0.2495107
0.24712538
0.24438328

0.2424261
0.24009174
023863405
0.23600408
023431193
0.23203874
0.22959225
0.22807334
0.22603466
022437308
022258919
022030581
0.21876656

0.2166055
0.21504587

0.2133045
0.21135576
021012368
0.20840579
0.20657492
0.204892597
020364334
0.20192561
020029562
0.19858308
019737003
0.19601427
01944M67

0.1932314
0.19154944
0.19034559
018866463
018716516

0.1858104
018444444
0.18304791
018149347
0.17989806
0.17824569
017615698
0.17463812
0.17337411

0.1714577
0.17014271
0,16830785

0.1669317
0.16550458
0.16432348

0.1632314
0.16199796
0.16078451
0.158923€6
015819572
015721713
015545362
015453618
015336391
015216106
015143731
0.14997961
0.14899083
014765545
0.14652396
014534149

026986748
026703364
0.26437309

0.2617737
025915392
0.25663609
0.25417941
025190622

0.2495107
024712538
024438328

0.2424261
024009174
023863405
023600408
023431193
023203874
0.22959225
022807339
0.22603466
022437309
0.22258919
022030581
0.21876656

0.2166055
0.21504587

0.2133945
021135576
021019368
020840979
020657492
020489297
020364934
020192661
020029562
0,19858308
0.19737003
019601427
018440367

0.1832314
019154944
0.19034659
0.1BBE6463
018716616

0.1858104
018444444
018304791
0.18149847
0.17989806
0.17824669
0.17615698
017463812
017337411

0.1714577
017014271
0.16830785

0.1669317
0.16550459
016439348

0.1632314
0.16199796
0.16078491
0.15892966
0.15819572
0.15721713
015545362
0.15453619
0.15336391
0.15216106
015143731
0.14997961
0.14899083
0.14765545
0.14652396
014534149
0.14472987

2.09€-05
2.23E-05
2.09E-05
2.04E-05
2.06E-05
1.98E-05
1.93E-05
1,79E-05
1.88E-05
1.87E-05
2.15E-05
1,54E-05
1.B3E-05
1,14E-05
2.07E-05
1.33E-05
1,79E-05
1.92E-05
1,19€-05
1.60E-05
1.30€-05
1.40E-05
1.79E-05
1.21E-05
1.70E-05
1.22E-05
1.30E-05
1.60F-05
9.13E-06
1 4DE-05
1.44E-05
1.32E-05
9.77E-06
1.35E-05
1.28E-05
1.35E-05
9.53E-06
1.06E-05
1.26E-05
9.21F-06
1.52€-05
9.45F-06
1.32E-05
1.18E-05
1.06€-05
1.O7E-05
1.10E-05
1.22E-05
1.26€-05
1.30£-05
1.64E-05
1.19E-05
9,93E-06
1.51E-05
1.03E-05
1.44E-05
1,08E-05
1.12E-05
8.73E-06
9.13E-06
9.69E-06
9.53E-06
1.46E-05
5.76E-06
7.69E-06
1.39E-05
7.21E-06
9.21E-06
9.45E-06
5.68E-06
1.14€-05
7.97E-06
1.05E-05
8.89E-06
9.29€-06
4.8B0E-06

0.093
0.092
0.091
0.091
Q.090
0.089
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0.086
0.085
0,084
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0.081

0.080
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0.078

0.077
0.076
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0.074
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0.069
0.068
0.068
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0.066
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0.064
0.063
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0.059
0.059
0.058
0.058
0.057
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0,055
0.054
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4.49E-05
4.83E-05
4.58E-05
4.51E-05
4.59E-05
4.45E-05
4.38E-05
4,09E-05
4.34E-05
A.36E-05
5.06E-05
3,65E-05
A.38E-05
2. 76E-05
5.01E-05
3.25E-05
4.40E-05
4.78E-05
2.99E-05
4.04E-05
3.32E-05
3,59E-05
4.63E-05
3.15E-05
4.45E-05
3.24E-05
3.45E-05
A4.29E-05
2.46E-05
3 81E-05
3.95E-05
3.64E-05
2.T1E-05
3.78E-05
3.61E-05
3.87?E-05
1.72E-D5
3.06E-05
3.66E-05
7. GRE-05
3.87E-05
2.79E-05
3.92E-05
3.52E-05
3. 21E-05
3.25E-05
3.35E-06
3.74E-05
3.89E-05
4.05E-05
SATEDS
3.79E-05
3.1BE-05
4.85E-05
3.36E-05
4.72E-05
4,57E-05
3.73E-05
2.92E-05
3.08E-05
3.29E-05
3.25E-05
5.02E-05
2.00E-05
2.68E-05
4.86E-05
2.55E-05
3.2BE-05
3.38E-05
2,05E-05
4.15E-05
2,83E-05
3.85E-05
3,29E-05
3.46E-05
1.80E-05
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0.14385 11:15:10
0.14273 11:16:15
0.14168 11:15:20
0.14083 11:15:25
0.14008 11:15:30
0.13935 11:15:35
0.13788 11:15:40
0.13670 11:15:45
0.13583 11:16:80
0.13517 11:15:55
0.13442 11:16:00
0.13316 11:16:05
0.13221 11:16:10
013135 11:18:15
0.13058 11:16:20
012979 11:18:25
0.12805 11:16:30
0.12852 11:16:35
0.12747 11:16:40
0.12675 11:16:45
0.12578 11:16:50
0.12490 11:16:85
0.12396 11:17:00
0.12357 11:17:05
012223 11:17:10
0.12152 11:17:15
012127 11:17:20
0.12047 11:17:25
0.11982 11:17:30
0.11885 11:17:35
0.11827 11:17:40
0.11748 11:17:45
0.11887 11:17:50
011618 11:17:55
0.11551 11:18:00
0.11459 11:18:05
0.11358 11:18:10
011294 11:18:15
0.11220 11:18:20
011158 11:18:25
0.11073 11:18:30
0.11021 11:18:35
0.10936 11:18:40
0.10867 11:18:45
0.10813 11:18:50
0.10714 11:18:585
0.10640 11:19:00
0.10529 11:19:05
0.103%0 11:18:10
0.10326 11:19:15
0.10227 11:18:20
0.10148 11:19:25
0.08993 11:18:30
0.09924 11:19:35
0.09814 11:19:40
0.08721 11:19:45
0.00617 11:18:50
0.09470 11:19:55
0.09372 11:20:00
0.09188 11:20:05
0.09109 11:20:10
0.08986 11:20:15
0.08840 11:20:20
0.08723 11:20:25
0.08453 11:20:30
0.08208 11:20:35
0.07954 11:20:40
0.07504 11:20:45
0.07143 11:20:50
0.06224 11:20:55
0.03070 11:21:00
0.01935 11:21:05
0.01723 11:21:10
0.01724 11:21:15
0.01647 11:21:20
0.01664 11:21:25
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014472987
0.14385321
0.14273191
014168196
0.14063201
014002174

0.1393476
013787971
0.13669725
0.13583078

0.1351682
0.13442406
0.13316004
013221203
013134557
0.13058104
012978593
012895005
012852192
012747197
012674332
012577982
012490316
0.12395515
012356779
012223242
012151886
012127421
0.12046391
011981651
011884311
011826707
011748216
011687054
011815898
011551478
011458716
011358318
011283578
011220183
0.11158002
0.11073394
0.11021.407

0.1093578
0.10867482
010813456
010713558
0.10640163
010529052
0.10350418
0.10326198
010227319
0.10147308
0.09992364
0.09923547
0.09814475
009720693
0.09616718
009462929
009372063
0.09187564
0.09102072
0.08985723
0.08839353
008722732
008452599
0.08205912
007954128
0.07503568
007142712
0.06224261
003070336

0.0193476
001722732
001723751
0.01647299

0.14385321
0.14273191
0.14168196
0.14063201
014009173

0.1393476
0.13787971
0.13669725
0.13583078

0.1351682
013442406
013316004
0.13221203
0.13134557
013058104
0.12978593
012895005
0.12852192
012747197
0.12674822
0.12577982
012490316
012395515
0.12356779
0.12223242
012151886
012127421
012046891
011981651
0.11884811
0.11826707
0.11748216
0.11687054
0.11615698
011551478
011458716
011358818
011293578
011220183
011158002
011073394
0.11021407

0.1093578
0.10867482
0.10813456
0.10713558
010640163
0.10529052
0.10390418
0.10326198
0.10227319
010147808
0.09992864
0.09923547
0.09814475
0.08720693
0.09616718
0.09469929
0.09372069
0.09187564
0.09109072
0.08985723
0.08839959
0.08722732
0.08452599
0.08205912
0.07354128
0.07503568
0.07142712
0.06224261
0.03070336

0.0193476
0.01722732
0.01723751
0.01647299
0.01663609

6.89E-06
8.81E-06
8.25E-06
8.25EF-06
4,24E-06
5.84E-06
1.15E-05
9.29E-06
6.81E-06
5.20E-06
5.B4E-D6
9.93E-06
7.45E-06
6.81E-06
6.00E-06
6.24E-06
6.56E-06
3.36E-06
B.25E-06
5.68F-06
7.61E-06
6.89E-06
7.45E-06
3.04E-06
1.05E-05
5.60E-06
1.92E-06
6.32E-06
5.12E-D6
7.61E-06
4.56E-06
6.16E-06
4.80E-06
5.60F-06
5.04F-D6
7.79E-06
7.85E-D6
5.12F-06
5.76E-06
4.88F.06
6.65E-06
4.08F-06
6.73E-06
5.36E-06
4.24E-06
7.85E-06
5.76E-06
8.73E-06
1,09€-05
5.04E-06
7.77E-06
6.24E-06
1,22E-05
5.44F-06
B.57E-06
7.37E-06
B.17E-06
1.15E-05
7.69E-06
1.45E-05
6.16E-06
9.69E-06
1.14E-05
9.21F-06
2.12E-05
1.94E-05
1.98E-05
3.54E-05
2.83E-05
7.21E-05
2.48E-04
B8.92E-05
L67E-05
-8.01E-08
6.00E-06
-1.28E-06

0.053
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0.053
0.052
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0.052
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0.051
0.050
0.050
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[eXen 13
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0.045
0.045
0.045
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0.044
0.044
0.044
0.043
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0.043
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0.042
0.042
0.042
0.042
0.041
0041
0.041
0.040
0.040
0.040
0.039
0.039
0.033
0.039
0.038
0.038
0.037
0.037
0.037
0.036
0.036
0.035
0.035
0.034
0.033
0.032
0.031
0.029
0.022
0,016
0.014
0.013
0.013
0.013

2.59E-05
3.336-05
3.14E-05
3.16E-05
1.63E-05
2,26E-05
4.49E-05
3.64E-05
1.68E-05
2.06E-05
2.33E-05
3,9BE-05
3.01E-05
2. 76E-05
2.45E-05
1 56E-05
2.71E-05
1.39E-05
3.43E-05
2.3BE-05
3,20E-05
2.92E-05
3.17E-05
1.30E-05
4.51E-05
2.43E-05
8.36E-06
2. 76E-05
2.25E-05
3.35E-05
2.02E-05
2. 75E-05
2.15E-05
2.52E-05
2.28E-05
3.31E-05
3.59E-05
2 3GE-05
2.67E-05
2. 27E-05
3.11E-05
1.92F-05
3.18E-05
2.55E-05
2.02E-05
3.77E-05
2. 78E-05
4.25E-05
5.35E-05
2.50E-05
3.87E-05
3.13E-05
6.16E-05
2.78E-05
4.41E-05
3.B2E-05
4.27E-05
6.09E-05
4.10E-05
7.83E-05
3.37E-05
5.34E-05
6.39E-05
5.20E-05
1.22E-04
1,14E-04
1.19E-04
2. 20E-04
1.84E-04
5.00E-04
2.ME-03
1,13E-03
2.45E-04
-1.21E-06
9.13E-05
-1.96E-05
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0.01655 11:21:30
0.01652 11:21:35
0.01585 11:21:40
0.01581 11:21:45
0.01540 11:21:50
0.01505 11:21:55
0.01478 11:22:00
0.014489 11:22:05
0.01410 11:22:10
0.01420 11:22:15
0.01405 11:22:90
0.01352 11:22:25
0.01280 11:22:30
0.01314 11:22:35
0.01308 11:22:40
001223 11:22:45
0.01229 11:22:50
0.01174 11:22:55
0.01153 11:23:00
0.01138 11:23:05
0.01158 11:23:10
0.01147 11:23:15
0.01083 11:23:20
0.01101 11:23:25
0.01038 11:23:30
0.00909 41:23:35
0.00937 11:23:40
0.00978 11:23:45
0.00958 11:23:50
0.00955 11:23:55
0.00933 11:24:00
0.00925 11:24:05
0.00800 11:24:10
0.00891 11:24:15
0.00887 11:24:20
0.00860 11:24:25
0.00854 11:24:30
0.00805 11:24:35
0.oo¥7a 11:24:40
0.00771 11:24:45
0.00805 11:24:50
0.00754 11:24:55
0.00745 11:25:00
0.00728 11:25:05
0.00743 11:25:10
0.00675 11:25:15
0.00652 11:25:20
0.00633 11:25:25
0.00617 11:25:30
0.00602 11:25:35
0.00534 11:25:40
0.00549 11:25:45
0.,00549 11:25:50
0.00515 11:25:55
0.00477 11:26:00
0.00478 11:26:05
0.00473 11:26:10
0.00435 11:26:15
0.00422 11:26:20
0.00531 11:26:25
0.00408 11:26:30
0.00341 11:26:35
0.00359 11:26:40
0.00357 11:26:45
0.00357 11:26:50
0.00320 11:26:55
0.00291 11:27:00
0.00266 11:27:05
0.00248 11:27:10
0.00198 11:27:15
0.00215 11:27:20
0.00194 11:27:25
0.00170 11:27:30
0.00181 11:27:35
0.00170 11:27:40
0.00140 11:27:45
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0.01663509
0.01655454
0.01652396
0.01585117
0.01560452
0.01540265
0.01504587
001478084
0.01448522
0.01405786

0.0141998
0.01404589
0.01351682
0.01280326
0.01313965

0.0130581
0.01223242
0.01229358
0.01174312
0.01152905
001137515
001158002
0.01146784
0.01082568
0.01100917
D.01038736
0.00938981
0.00936799
0.00975535
000958206
0.00955148
0.00932722
0.00924567
000883308
0.00880928
0.00B6T4B2
000860347

0.0085423
0.00805301
Doo7TI7TIIe
Q.00770542
000805301
000754332
0.00745158
0.007273249
000743119
0.00674822
D.00652396
0.00633028
000616718
0.00602446
0.00534142
0.00549438
0.00549439
0.00514781
0.00477064
0.00478084
0.00472987

0.0043527
000422018
0.00531091
0.00407747
0.00341488
0.00358818
0.00356773
0.00356779
0.00320082

0,0029052
0.00266055
0.00248726
0.00187757
0,00215087

0.0019368
0.00170234
000181448
0.00170234

0.01655454
0.01652396
0.01585117
0.01560652
0.01540265
0.01504587
0.01478084
0.01448522
0.01409786

0.0141998
0.01404689
001351682
0.01280326
0.01313965

0.0130581
0.01223242
0.01229358
0.01174312
0.01152905
0.01137615
0.01158002
0.01146789
0.01082569
0.01100917
0.01038736
0.00998981
0.00936799
0.00975535
0.00958206
0.00955148
0.00932722
0.00924567
0.00889508
0.00890928
D.0DRA74R2
000860347

0.0085423
0.00805301
0.00777778
0.00770642
0.00805301
0.00754332
0.00745158
0.00727829
0.00743119
0.00674822
0.00652396
0.00633028
0.00616718
0.00602445
0.00534149
0.00549439
0.00542439
0.00514781
0.00477064
0.00478084
0.00472987

0.0043527
0.00422018
0.00531091
0.00407747
0.00341488
0.00358818
0.00356779
0.00356779
0.00320082

0.0029052
0.00266055
0.00248726
0.00197757
0.00215087

0.0019368
0.00170234
0.00181448
0.00170234
0.00139653

6.40E-07
2.40E-07
5.28E-06
1.892E-06
1.60E-06
2.80E-06
2.08E-06
2.32E-06
3.04E-06
-8.01E-07
1.20E-06
4.16E-06
5.60E-06
-2,64E-06
6.40E-07
6.48E-06
-4, B0E-07
4.32E-06
1,68E-06
1.20E-06
-1.60E-06
8.81E-07
5.04E-06
-1.44E-06
4.88E-06
3.12E-06
4.88E-06
-3.04E-06
1.36E-06
2 ADE-O7
1.76E-06
6.40E-07
2.72E-06
-8.01E-08
1.B4E-06
5.60E-07
4 BOE-O7
3.84F-06
2.16E-06
S.60F-O7
-2.72E-06
4.00F-06
7.21E-07
1.36E-06
-1.20E-06
5.36E-06
1.76E-06
1.52E-06
1.28£-06
1.12c-06
5.36E-06
-1.20E-06
0.COE+00
1.72E-06
2.96E-06
-8.01E-08
4,00€E-07
2.96E-06
1.04E-D6
-8.57E-06
9.69E-06
5.20E-06
-1.36E-06
1.60E-07
0.00E+00
2 88E-06
2.32E-06
1.92E-06
1.36E-06
4.00t-06
-1.36E-06
1.68E-06
1.B4E-06
-8.81E-07
8.B1E-07
2 ADE-0B

0.009
0,008
0.008
0.008

0.008

9.80E-06
3.68E-06
8.17E-05
3.00E-05
2.52E-05
A.43E-05
3.32E-05
3.73E-05
4.93E-05
-1,30E-05
1.95E-05
6.83E-05
9.35E-05
-4,43E-05
1.07E-05
1.10E-04
-8.21E-06
7.43E-05
2.92E-05
2.10E-05
-2.79E-05
1.54E-05
8.88E-05
-2.55€-05
8.71E-05
5.65E-05
8.97E-05
-5.60E-05
2.50E-05
4.42E-06
3.26E-05
1.19E-05
5.00E-05
-1.50E-06
3.47E-05
1,06E-05
9.11E-06
7.35E-05
4.1BE-05
1.00E-05
-5.27€-05
7.77E-05
1.41E-05
2.68E-05
-2.36E-05
1.06E-04
3.54E-05
3.08E-05
2.61E-05
2.29E-05
1.11E-04
-2.51E-05
0.00E+00
5.72E-05
6.29E-05
-1.71E-06
8.56E-06
6.38E-05
2.26E-05
-1.83C-04
4.0BE-04
1.15E-04
-3.04E-05
3.57E-06
0.00E+00
6.46E-05
5.27E-05
4.40E-05
3.14E-05
9.36E-05
-3.20E-05
3.96E-05
4.37E-05
-2.10E-05
2.10E-05
5.76E-05
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0.00144 11:27:50
0.00117 11:27:55
0.00096 11:28:00
0.00087 11:28:05
0.00068 11:28:10
0.00082 11:28:15
0.00334 11:28:20
0.00127 11:28:25
0.00002 11:28:30
-0.00008 11:28:35
-0.00015 11:28:40
-0.00055 11:28:45
-0.00045 11:28:50
0.00024 11:28:55
-0.00064 11:29:00
-0.00100 11:20:05
-0.00120 11:29:10
0.00178 11:20:15
-0.00180 11:29:20
0.00177 11:29:25
-0.00189 41:20:30
-0.00205 11:29:35
-0.00244 11:20:40
-0.00300 11:20:45
-0.00315 11:26:50
-0.00338 41:20:55
-0.00309 11:30:00
-0.00341 11-30:05
-0.00347 11:30:10
-0.00408 11:30:15
-0.00387 11:30:20
-0.00438 11:30:25
-0.00432 41:30:30
-0.00428 11:30:35
-0.00470 11:30:40
-0.00478 11:30:45
-0.00508 11:30:50
-0.00507 11:30:55
-0.00517 11:31:00
-0.00535 11:31:05
-0.00563 11:31:10
-0.00579 11:31:15
0006815 11:31:20
0.00617 11:31:25
-0.00847 11:31:30
-0.00674 11:31:35
-0.00664 11:31:40
-0.00693 11:31:45
-0.00735 11:31:50
-0.00751 11:31:55
-0.00748 11:32:00
-0.00782 11:32:05
-0.00706 11:32:10
-0.00807 11:32:15
-0.00807 11:32:20
-0.00860 11:32:25
-0.00877 11:32:30
-0.00861 11:32:35
-0.00858 11:32:40
-0.00918 11:32:45
-0.00933 11:32:50
-0.00959 11:32:55
-0.00948 11:33:00
-0.00938 11:33:05
-0.00933 11:33:10
-0.01004 11:33:15
-0.01025 11:33:20
0.01027 11:33:25
-0.01060 11:33:30
-0.01069 11:33:35
-0.01045 11:33:40
-0.01088 11:33:45
-0.01110 11:33:50
-0.01158 11:33:55
-0.01156 11:34:00
D&

1675

1685
1690
1605
1700
1705
1710
1715
1720
1725

0.00139653
0.00143731
000117227
0.00005321
0.00067278
0.00068208
0.00062181
0.00334353
0.00127421
2.0387E-05
-B.155E-05
-0.,0001529
-0.0005505
-0.0004485
0.00024465
-0.0006422
-0.000959
-0.0012029
-0.0017635
-0.0018043
-0.0017737
-0.0018858
-0.0020489
-0.0024363
-0.0029969
-0.0031498
-0.0033539
-0.0030887
-0.0034149
-0.0034559
-0.0040571
-0.0038736
-0.0043629
-0.0043221
-0.0042313
-0.0046993
-0.0047808
-0.0050765
-0.0050663
-0.0051682
-0.0053517
-0.00567269
-0.00579
-0.0061468
-0.0061672
-0.006473
-0.006738
-0.0066361
-0.0069317
-0.0073496
-0.0075127
-0.0074322
-0.0078186
-0.0070642
-0.0080734
-0.0080734
-0.0086035
-0.0087566
-0.0086137
-0.0085627
-0.0091541
-0.0093272
-0.0095923
-0.0094597
-0.0093782
-0.0093272
-0.0100408
-0,0102548
-0.010265
-0.0106014
-0.0105912
-0.0104485
-0.0108767
-0.0111009
-0.01158

0.00143731
0.00117227
0.00095821
0.00067278
0.00068298
0.00062181
0.00334353
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2.0387E-05
B.155E-05
-0.0001529
-0.0005505
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0.00024465
-0.0006422
-0.000999
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-0.0020489
-0.0024363
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-0.0030887
-0.0034149
-0.0034659
-0.0040571
-0.0038736
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-0.0043221
-0.0042813
-0.0046593
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-0.0050765
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-0.0051682
-0.0053517
-0.0056269
-0.00579
-0.0061468
-0.0061672
-0.006473
-0.006738
-0.0066361
-0.0069317
-0.0073496
-0.0075127
-0.0074822
00078186
-0.0070642
-0.0080734
-0.0080734
-0.0086035
-0.0087666
-0.0086137
0.0085627
-0.0091641
-0.0093272
-0.0095923
-0.0094597
-0.0093782
-0.0093272
-0.0100408
-0.0102548
-0.010265
-0.0106014
-0.0105912
-0.0104485
-0.0108767
-0.0111009
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-0.0115596
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1.68E-06
2.24c-06

-8.01E-08
4.80E-07

-2.14E-05
1,63E-05
9.85E-06
B.01E-07
5.60E-07
3.12E-06

-8.01E-07

-5.44E-06
6.97E-06
1 BOE-06
1,60E-06
4.40E-06
3,20€-07

-2.40E-07
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-8.01E-07
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1.28E-06

-2.40E-07
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0.00E+00
4.16E-06
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-1.20E-06

-4.00E-07
4,72E-06
1.2BE-06
2.08E-06

-1.04E-06

-6.40E-07

-4.00E-07
5.60E-06
1.68E-06
8.01E-08
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-8.01E-08

-1.12E-06
3,36E-06
1,76E-06
3.76E-06

-1.60E-07

0.008
0.008
0.008
0.008
0.008
0.008
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0.008
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0.008
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0.006
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0.005
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0.005
0.005
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0.005
0.005
0.005
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0.005
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-1.72E-06
5.04E-05
4.11E-05
5.53E-05

-1.98E-06
1.19E-05

-5.04E-04
3.79E-04
2.0M9E-04
2.04E-05
1.43E-05
8,06E-05

-2.08E-05

-1,39E-04
1.79E-04
7.38E-05
4,27E-05
1.19E-04
8.7BE-06

+6.59E-06
2.42E-05
3.54E-05
8.51E-05
1.26E-04
3.48E-05
4.92E-05

-6.32E-05
7.50E-05
1.1BE-05
1.39E-04

-4.36E-05
1.176-04
-5.87E-06

-5.85E-06
1.02E-04
2.01E-05
7.36E-D5

-2.56E-06
2.56E-D5
4 65E-05
7.05E-05
4.23E-05
9.37E-05
5.41E-06
8.19E-05
7.20E-05
-2.78E-05
8.11E-05
1.17€-04
4.64E-05
-B.74E-06
9.69E-05
-2.15E-04
2.89E-04
0.00E+00
1.59E-04
5.00E-05
-4.69E-05
-1.55E-05
1.86E-04
5.1BE-05
8.53E-05
-4.28E-05
-2.62E-05
-1.63E-05
2.33E-04
7.21E-05
3.46E-06
1.156-04
-3.54E-06
-4.93E-05
1.49E-04
8.00E-05
1.75E-04
~7.59¢-06
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Appendix 7

District Plan Compliance Analysis



District Plan Compliance Analysis — Tairawhiti Resource Management Plan

Part C1-4 Region Wide Provisions

C1 - Air Quality: N/A to current application

C2 - Built Environment, Infrastructure, Energy:

C2.1.7 Rules for Provision of Infrastructure for Development (Works and Services)

A GENERAL SERVICING REQUIREMENTS Complies
a) Reticulated services shall be provided to a) Itis proposed to provide reticulated
the net area of new allotments. services to the net area of each allotment

as part of the proposed subdivision
b) It is proposed to form a jointly owned access

b) Vehicle crossings shall be provided to the lot to serve all units as part of the subdivision
boundary of the road reserve for new application.
allotments,
c} All services are to be reticulated
¢) Services shall be reticulated underground underground and located within the JOAL
in any new road reserve, shared where the services are to be private.

accessway or new allotment within the
Reticulated Services Boundary and in
residential and commercial zones district
wide. provided that stormwater
infrastructure may be provided above
ground where retention or attenuation
measures are required or low impact
design approaches are to be used.

Individual customer connections may be : .
provided above ground where there is an | d) The proposed lots/dweliings are serviced by a

e)usﬁng overhead 5upp|y_ shared GCCGSS\NGY)’JOAL and all connections

d’ Where there is ashared access way the are to be provided to the bOUnery of each
necessary works and services shall be lot. . .
provided to the terminus of the right-of- e) The submitted subdivision scheme plan and
way. servicing plans |‘nd|cqfe the Iocqhon of

e) The location of reticulated services and reficulated services and the vehicle
vehicle crossings shall be identified prior to crossing.
consent approval.

B STRUCTURE PLANS N/A

Q) Where relevant, subdivision, | Site is not located within a structure plan area.

development and provision of

infrastructure shall be consistent with the
Taruheru Block Infrastructure Plan
(Schedule G24) the Roading Concept Plan
for the Rural Industrial A Zone (Appendix
H11) and the Structure Plan for the Citrus
Grove development control  area
(Schedule G10)




STREET PLANTING

a) For new roads in residential, commercial
and industrial zones either:

i. A minimum of 5m?2 of land shall be set aside
within the road reserve for each potential
dllotment accessed from that road (based
on minimum permitted site areas) for the
purpose of landscaping. Such areas may be
combined but shall still be located evenly
throughout the road. The land shall be free
from utility services; or

ii. A dedicated berm for landscaping shall be
provided. The minimum planting is one free
per dllotment. The land shall be free from
underground utility services.

N/A

STORMWATER SYSTEMS
a) Sites shall be provided within their site area
with a means of collecting, managing and
discharging stormwater from the roof of all
buildings. accessways and from all
impervious surfaces.
Any connections or discharge points to the
existing public stormwater system, where
available, shall be at an outlet or outlets
approved by the Council.
c] Primary stormwater systems shall have
sufficient capacity to convey a 10% AEP
rainfall event without relying on secondary
flow paths.
Secondary stormwater systems shall be
sufficient capacity to convey a 1% AEP
rainfall event while protecting buildings
and household gully fraps from inundation.,
e] Secondary flow paths shall be free of
obstructions and located on public land, land
protected by an easement or land identified
as a public drain.
f) Stormmwater conveyance shall be by way of
gravity outfall with ground levels and/or
confours identified prior to consent
approval; and
With regard to Rules c) and d) where
stormwater runoff is greater than the
capacity of the system which is to receive
it, runoff shall be managed to the relevant
pre-development rates or the capacity of
the system shall be upgraded.

o)

d)

gl

Complies

It is proposed to attenuate stormwater in a
combination of above ground tanks collecting roof
water from each dwelling and by the use of a
below ground rainsmart system located within the
JOAL.

It is proposed o attenuate runoff to limit the
stormwater runoff from the site to the pre-
development levels during the 1 in 100-year event.

Due to the variation in existing ground levels across
the site, it is not practicable to achieve drainage to
Aberdeen Road for the whole site. Runoff from roof
areas will therefore drain via a double kerb
connection and single kerb connection to
Aberdeen Road. Runoff from paved areas will be
directed to the underground rainsmart system and
discharged to ground via soakage.

WATER SUPPLY

a) Water supply within Reticulated Services
Boundary

i. Sites for any activity that will require a water
supply shall be provided with a connection or
connection point to the Council reticulated
water system.

Complies

It is proposed to extend a DN50 connection into the
development from the DN100 water main in
Aberdeen Road. The common ridermain will be
located beneath the JOAL and individual
connections to each lot are proposed to each
dwelling.

WASTEWATER SYSTEMS

a) Within the Reticulated Services Boundary,
sites for any activity that will create wastewater
shall be provided with a connection or
connection point to the Council reficulated
wastewater system.

Complies

It is proposed to install a DN150 gravity main
discharging to the existing DN 150 sewer main in
Aberdeen Road. Individual DN100 connections will
extend from each dwelling to the common
wastewater pipe beneath the JOAL.




ENERGY AND TELECOMMUNICATIONS

a)

Sites for any activity that requires electricity

and telecommunication services, shall be
provided with those services
ROADS

Complies
Power and telecommunication utilities are to be
provided within the proposed JOAL's.

H1

Infrastructural Requirements

a)

b)

All proposed new roads shall connect o,
and be compatible with, the district
roading hierarchy, as depicted in the
roading hierarchy maps.

To meet the access needs of potential
users, all new cr upgraded roads required
for subdivision or development shall comply
with the following rules for minimum widths.

N/A — No new roads are proposed.

N/A

Sightiines

al

b)

All new vehicle crossing /faccessways shall
be designed, located and developed to
ensure that the sight lines (ilustrated in
Figure C2.13) are established and
maintained with no obstructions, whether
temporary or permanent. Sight lines are to
be in accordance with Figure C2.1.3 and
Figure C2.4 specified below.

All new intersections shall be designed,
located and developed to ensure that the
sight lines (illustrated in Figure C2.1.3) are
establshed and maintained with no
obstructions, whether temporary or
permanent. Sight lines are fo be in
accordance with Figure C2.13 and Figure
C2.4 specified below.

Complies

a) The new vehicle crossing will be compliant
with the sightlines provided for within Figure
C2.13.

N/A

ACCESS
Sightlines at Vehicle Crossings

al

All vehicle crossings shall be constructed
and located to ensure that the sight lines
specified in Figure C2.4 are maintained with
no obstructions, whether temporary or
permanent, for the distances specified in
Figure C2.13.

Complies

The proposed subdivision will require the installation
of two new crossings. These crossings will be
designed and located so as to comply with the
sightlines specified in C2.4 for the distances
specified in Figure C2.12.

Distances of Vehicle Crossings from
Intersections
a) Sites shall maintain distances of crossings

from intersections, so as to comply with
Figures C2.6 and C2.7.

Complies

The posted speed limit for Aberdeen Road is 50
km/h which is a ‘Collector' Road and thus Figure
2.7 is the relevant performance criteria where a
20m setback distance is required. The proposed
vehicle crossings will be set back at least 40m from
Asquith Street and 30m from Stanley Road.




Manoeuvring Areas

a} Subject to (b) with the exception of sites
containing no more than one single
dwelling unit, all sites shall provide either
accessways, disles and turning areas or
parking spaces adequate to enable
vehicles to enter and exit to the road in a
forward direction. Note: An adequate
turning area is one that provides for the
car fracking curves depicted in Figure
C2.1.4.

b) Sites fronting arterial roads: The
construction, addition to, or alteration of
buildings (including new dweliing units)
shall not encroach on or reduce on-site
manoeuvring areas beyond the point that
they continue to provide the ability
for vehicles to enfer and exit to the road in
a forward direction.

Complies
All lots/units can achieve adequate on-site
maneuvering within the JOAL's,

N/A
Aberdeen Road is a collector road.

Surfaces

a) Inresidential, commercial or industrial zones
or reserves adjoining these zones, all vehicle
crossings between the road carriageway
and the road reserve boundary shall be
finished with a sealed surface and drained.

b) In rural zones, or reserves adjoining rural
zones, dll vehicle crossings between the
road camriageway and the road reserve
boundary shall be: i. Finished with a sealed
surface where the adjoining camiageway is
sedled. ii. Finished with a hard  surface
where the adjoining
carriageway is unsealed.

Complies
The proposed vehicle crossings and the JOAL are
to be formed in a concrete surface.

N/A

c) All shared accessways and associated
tuming areas shall be: i. Finished with a
sedled surface and drained in residential,
commercial or industrial zones or reserves
adjoining these zones.

il. Finished with a hard surface in rural
zones, or reserves adjoining rural zones.

d) All accessways and associated turning
areas for industrial and commercial
activities shall be: i. Finished with a sealed
surface and drained in residential,
commercial or industrial zones or reserves
adjoining these zones.

ii. Finished with a hard surface in rural
zones, or reserves adjoining rural zones.

Complies

As above, the JOAL's are to be

finished in a concrete surface that is drained in
accordance with the overall stormwater design for
the site.

N/A
The proposed use is residential

Access to sites with more than one road
frontage

a) For properties that have legal frontage
on to two roads:

i. Where the property is located in a Rural
zone and adjoins an arterial or principal road,
access shall be from the road with the lesser
traffic function, as identified in the Roading
Hierarchy Maps.

ii. Where the property is located in a
Commercial zene, Industrial zone or a Port
Management zone, and adjoins an arterial
or principal road, access shall be from the
road with the lesser traffic function, as
identified in the Roading Hierarchy Maps.

N/A — The proposed sites have only one road
frontage.

N/A




16 Minimum distance between vehicle Complies
crossings
a) The minimum distance between vehicle | The development is served by one vehicle
crossings on any one site shall be 15m. crossing.
b) In commercial zones, industrial zones and
the Port Management zones the minimum | N/A - the site is not within commercial zones,
distances between vehicle crossings on any | indusirial zones nor the Port Management Zone.
two adjacent sites shall be 2m, unless a
combined crossing not exceeding 9m serves
the two adjacent sites, or the vehicle crossing is
for two or more residentfial dwelling units
located on the one site.
Note: Aftention is drawn to NI Transport
Agency requirement for permission o
construct any accessway or vehicle crossing in
the road reserve of any state highway.
17 Single-site vehicle access
a) The width of accessways and vehicle Does not comply — Prior to subdivision, there will be
crossings for individual sites shall two vehicle crossings serving one site which
comply with the rules in Figure C2.8. achieve a separation distance of only 14m.
Following the subdivision, this will become
compliant.
b) The number of accessways and vehicle Complies — The overall frontage of the site is 51m,
crossings onto aroad frontage on any as such two crossings are permitted.
one site shall not exceed that shown in
Figure C2.9. and
c) Accessways shall comply with the Complies - Two fire hydrants are on Aberdeen
standards set out in New Zedland Fire Road are located between Asquith Street and
Service fire-fighting water supplies Stanley Road which comply with this national
Code of Practice SNZ 4509:2008. standard.
I8 Multiple-site access and/or muliple unit

access

a) Up to 10 potential dwelling units may share
access from a single accessway and
vehicular crossing.

b} Access fo serve more than 10 dwelling units
are required to be served by a public road
vested in the Gisborne District Council.

c) Up to three commercial or industrial sites
may share access from a single accessway
and vehicular crossing.

d) More than three commercial or industrial
sites are required to be served by a public
road vested in the Gisborne District Council.

e] To meet the access needs of potential users,
every accessway and vehicle crossing
serving more than one site shall be
constructed in accordance with the Figure
C2.10.

f) Accessways shal comply with the
standards set out in New Zealand Fire
Service Firefighting Water Supplies Code of
Practice SNZ PAS 4509:2008.

Does not comply - the proposed JOAL will provide
access to 11 dwellings.

Does not comply - As above, the proposed JOAL
will service 11 units however it is not proposed to
vest this fo Council.

N/A - not a commercial or industrial site.

N/A — not a commercial or industrial site.
Complies.

Does not comply - proposed daccess has been
designed in accordance with the requirement for
10 dwellings being 5.5m wide. As this is serving 11
dwellings, this does not comply.

Complies — As above, compliance with these
standards is achieved.




PARKING

Provision of Parking and Loading Spaces

a) Unless otherwise provided for in this

chapter, parking spaces and loading
bays shall be provided on site in
accordance with Figure C2.11 below.

b) When activities on the same site occur at

different times during the day, then the
number of parking spaces and loading
bays to be provided shdll be for the
maximum regquirement at any one time
during the day or night.

c) InFigure C2.11 GFA = gross floor area.
d] Parking spaces and loading bay

requirements are as follows in Figure C2.11

N/A - The NPS-UD made it mandatory for Council
to remove minimum parking standards and this
done by Council in November 2022,
Notwithstanding, the proposal includes a total of
thirteen parks are provided.

N/A

N/A
N/A

J2

Waiver of Parking Space or Loading Bay

Requirements

a) It shall not be necessary to provide parking
spaces, loading bays or financial
confributions in lieu of parking spaces or
loading bays on sites in the Inner
Commercial zone or the Fringe
Commercial zone: provided that

1. Thesite has frontage to streets marked
as continuous street facade on the
urban maps.

2. The site has no legal access to any other
road or service lane.

N/A

3

Assessment of Number of Spaces
a) The required number of parking spaces
and locading bays shall be:
i. Calculated in respect of each activity
undertaken on the site.
ii. Re-calculated in the event of a change in
activity.
iii. Re-calculated in the event of a change in
the scale or intensity of land use.

N/A

J4

Sharing of Parking and Loading Spaces

a) Parking spaces and loading bays may be
shared between different activities that
occupy the same site. provided that:

1.The occupier requiring the parking spaces
or loading bay is located adjacent to the
occupier who provides the parking spaces
or loading bay.

2.The total number of required parking
spaces or loading bays calculated from
Figure C2.11 for the site is still provided.

3.The written agreement of the occupier
providing the parking or loading bay is
obtained and a copy of the agreement is
lodged with Gisborne District Council prior
to the commencement of the activity

N/A

5

Availability of Spaces

a) All required loading and parking spaces
shall be kept clear and avcilable for use of
occupants or visitors during the normal
hours of operation of that use.
With the exception of the following activities,
no parking space or loading bay shall
obstruct access to any other parking space
or loading bay:

i. Parking spaces for single residential or
minor dwelling units.

N/A




ii. Parking spaces for home occupations.
ii.Parking spaces for service stations.

Jé

Provision of Parking Spaces for the Disabled

N/A

7

Design and Construction of Parking Spaces

¢) All parking spaces shall be formed and
constructed to comply with either the
following rules for dimensions in Figure C2.12
{to accommodate the 90 percentile car
ilustrated in Figure C2.12 or the
Australian/New Zealand Standard AS/NZS
2890.1:2004, Part 1 off-street car parking or
any subsequent replacement AS/NZS for this
standard.

Complies

J8

Design and Consfruction of Loading Bays

N/A.




C3 —Coastal Management: N/A to current application

C4 - Cultural and Historic Heritage: N/A to current application

Part C5-8 Region Wide Provisions

C5 - Environmental Risk: N/A to current application

Cé ~ Freshwater: Discretionary Activity pursuant to Rule 6.2.3(13)(a) for point source discharge of liquids to

land where the discharge is not provided for in a norther rule in this plan.

6.2.3 Rules for Point Source Discharge

Flood Hazard Overlay F7 (Urban Stormwater Flood Hazard Area) Rules

6.2.3(2)

Permitted Activity
The discharge of stormwater from land, roofs,
paved areas and roads, or diversion of the
same to a public stormwater network, except:
a) From industrial or trade premises; or
b) Discharges to Regionally Significant
Wetlands and Qutstanding
Waterbodies identified in Schedule
G17 (Regionally Significant Wetlands)
and G18 (Outstanding Waterbodies)
not lawfully established before the
date of notification of this plan.

Note: This rule applies to point source
discharges of stormwater from forestry roads
and earthworks associated with plantation
forestry. It prevails over Regulations 97(1) in the
Resource Management (National Environment
Standards for Plantation Forestry) Regulations
2017,

Permmitted Activity Standards:

a) Discharge shall be by pipe, open
drain, swale, constructed wetland or
vegetated filter into a natural
watercourse which is the natural
receiver of surface drainage water
from that areq;

b) For stormwater discharge not lawfully
established before the date of
notification of this Plan;

i Where the impervious area is
greater than 1000m? and the
stormwater does not originate
from a farming, horticultural,
rural community facility or local
roading activity;

. Where the impervious area is
greater than 1000m? and the
stormwater originates from
within the area serviced by the
public stormwater network of
the Gisborne urban areq;

Contaminant reduction methods shall be
designed and implemented to treat stormwater
from the impervious area in accordance with
TP 10, or by alternative methods that are

N/A

Does not comply - impervious area on the site is
greater than 1000m2 and the stormwater will
discharge into both the stormwater network
and to ground through a rainsmart soakage
system.

Contaminant reduction methods have been
employed in line with TP10 including a Hynds
First Defence system installed upstream of the
soakage device. This will freat and attenuate




demonstrated to achieve an equivalent level
of contaminant removal as TP 10 devices. These
methods include but are not limited fo
constructed wetlands, swales, vegetative filters
or infiltration practices. See Advisory Note.

c) The discharge shall not contain any
wastes from an industrial or trade
process;

d) The discharge shall not cause erosion
of the banks or bed of the
watercourse at, or downstream of, the
discharge point;

e) The discharge shall not give rise to or
exacerbate any flooding of land
upstream or downstream of the
discharge point in rainfall events up o
the 10 per cent AEP or flooding of
dwellings on other properties in rainfall
events up to the 1 per cent AEP;

f} The discharge shdll not contain
hazardous substances, agricultural
chemiicals, or cause exceedance in
trigger values for 5% species
protection for substances that are
toxic to aquatic ecosystems (as
measured relative to the ANZECC
Guidelines for Fresh and Marine Water
Quality, 2000) in receiving water
bodies after reasonable mixing;

d) The discharge shall meet the following
water quality standards downstream
of the discharge point after
reasonable mixing:

. No conspicucus change in the
colour or visual clarity of the
receiving water;

ii. No emission of objectionable
odour;

iii. No production of conspicuous oil
or grease films, scums or foams, or
floatable materials;

iv. No rendering of fresh water
unsuitable for consumption by farm
animals;

V. No significant adverse effects on
aquatic life.

Advisory Note: Demonsiration of compliance
with this Rule is required to be given to the
Council. Compliance with this rule will be
deemed to have occurred where the
stormwater treafment is undertaken in
accordance with Stormwater Management
Devices: Design Guidelines Manual 2003.
Technical Publication 10 (TP10) of the Auckland
Council.

runoff from paved surfaces across the site
including driveways and parking areas. All
discharge from the dwelling roofs will be first
attenuated onsite via individual attenuation
tanks then discharged fo the kerb without
treatment noting this will be runoff from inert
materials.

N/A

Will comply

Will comply

Will comply

Wil comply

Will comply

Will comply

Will comply

Will comply




C7 - Land Management: N/A to cument application

C8 - Na

tural Hazards:

c8.23

Regional Rules for Flood Hazards

C8.2.3.1 General Standards

A.

Obstruction of Loodwaters = Rural Industrial A
Zone;

Not more than 33 percent of the F4 floodway
width identified on any one site, within this zone is
to be obstructed by buildings or other solid
objects (including solid fences).

N/A

Ground level within the Citrus Grove Development
Control Area

a) No building shall be constructed prior to the
floodways and minimum ground level of 3.9m
above mean seaq level as set out in the structure
plan and Schedule G10 a) to ¢) being achieved.
b) No site shall be used for indusirial or
commercial purposes prior to the floodways and
minimum ground level of 3.9m above mean sea
level as set out in the structure plan and Schedule
G10 q) to c) being achieved.

N/A

Maintenance of constructed Floodways within the
Citrus Grove Development Control Area:

No activity or use shall be undertaken or
established within the constructed floodways
which would affect and/or compromise floodway
capacity and structural integrity.

N/A

Minimum habitable floor levels

F3, F4 and F5: All residential buildings and
habitable buildings shall have minimum habitable
floor levels as specified below;

300mm above The dasign Tiood stondard or 800
mm above general ground level whichever is
the greatest;

500mm obove the design flocd standard:

1.0m sthave genaral ground level or 300mm
above llood level, whichever s the greater.

F7: Any new residential building erected or
relocated in the area shall have minimum
habitable floor levels as follows (the highest level
shall apply):

a) 300mm above general ground level or

b) 200mm above the 1977 and/or 1985 flood
level or

c) 200mm freeboard above any adjacent road
crown, footpath or ground acting as a
hydraulic control or weir.

N/A

Flood Hazard Overlay F7 (Urban Stormwater Flood Hazard Area) Rules

8.2.3{33) | Restricted Discrefionary Activity

Any activity in the road reserve that may result
in the diversion or ponding of flood waters,
including any new road, road alteration or
shape comection.

N/A

8.2.3(34)

Restricled Discrefionary Activity
Any new solid fence, or alterations to existing solid
fence, along any property boundary.

N/A




8.2.3(35) | Restricted Discretionary Activity
Earthworks that change the pemmanent level of the

land.

N/A

C9 — Natural Heritage - N/A —The subject site is not located within any natural heritage overlay

areas.

C10 - Subdivision - The proposal is determined to be a Discretionary subdivision consent

pursuant to Rule C10.1.6 (9).

C10.1.46 Rules for Subdivisions

C10.1.46.1 General Standards

A. General Rules

a) Subdivisions shall comply with C2 — Built
Environment, Infrastructure and Energy and C9.2
Esplanade Reserves/Strips.

Does not comply - as above, proposal does not
comply with all standards within chapter C2.

B. Alloiment Sizes and Dimensions

a) Subdivisions shall comply with the rules for
dllotment sizes and shape factor and road
frontage requirements in C10.1:

Reudential dwsllings o
Wnes Residenfial Jone o thes unlt

pear a unit aboched
on Mo of moe sdes [including | N
vorficaly),
400m® per unit o J20mE par Uil

Geneenl Resdential ond Residantiol
Proleciion Iones [eliculoted)

attaoched on one sde o anothes unit
or 250m7 par dwaeling unit obochaed
on two of mome sdes [inclding
warncaty]

1000mé pot unit

3000
BO0mM? peor writ
1000mY par wnit

Relar Rule C10.1.6(8)

provided that:

1. In Rural Productive and Rural Residential zones
where an existing site used for farming purposes is
occupied by more than one dwelling-house
erected prior to 31 March 1987, and any of those
dwelling houses, excluding at least one to remain
on the site, is no longer required for farming the
site. a new site may be created notwithstanding
that the site does not meet the requirements in
Figure C10.1, but subject to compliance with the
following:

i.  Minimum area- 1000m?2
i. Maximum area - 2000m?
ii. Maximum shape factor and road frontage

Does not comply - Site is within the General
Residential Zone and the Lot areas are proposed
as follows:

Lot 1: 156m?
Lot 2: 157m?2
Lot 3: 343m?
Lot 4: 280m?
Lot 5: 217m?2
Lot 6: 167m?
Lot 7: 114m?2
Lot 8: 114m?2
Lot 9: 144m?2
Lot 10: 118m?
Lot 11: 117m?
Lot 12: 118m?

Lots 3 and 4 both having one unit have a
proposed area of 343m? and 280m?2 which does
not meet the minimum of 400m?2 required within
the General Residential Zone.

Lots 1, 2 and 5 - 12 each have a unit attached at

one side to another unit however do not meet
the minimum of 320m? required.

N/A




requirement. Every site shall be of such a
shape as to contain arectangle 13m x
18m without encroachment on to any
yard,

iv. the new boundaries of the site to be
created are to be so located as to ensure
that the existing buildings conform with
the requirements of the Plan.

2. The rules for minimum allotment sizes and N/A
dimensions shall not apply to subdivisions for
meteorological activities.
C. Building Platforms
a) Every site that is intended to be used for any Complies

building shall contain a building platform that is
stable and not affected by any potentially
unstable land.

Existing Buildings

a)

Any new boundaries created by subdivision shall
be located such that any existing buildings
comply with the rules of the relevant zone and
(where relevant) overlay; or that the appropriate
resource consents have been obtained.

N/A - all existing buildings will be removed.

Boundary Adjustment

a)

Boundary adjustments shall not create any
additional sites or reduce any site below the
minimum subdivision size for the zone except
where a single site is being created exclusively for
a network utility service. This provision shall not
apply where sites are to be amalgamaied.

N/A

Easements

Q)

b)

The granting of a subdivision consent may include
a condition requiring the reservation of a
memorandum of easement in respect of any of
the following:
i. the creation of right of way access to any
allotment pursuant to section 321 of the
Local Government Act 1974;

i. theright to maintain shelter belts;

ii. ~ theright in respect of a dominant
tenement or easement in gross to lay,
construct, erect, convey, discharge or
maintain an underground or overnead
water, electric power,
telecommunications, gas, sewage, or
stormwater service:

iv.  theright to construct and maintain a party
wall;

v. any other easement that the specific
situation may require.

For stormwater pipes, sewer pipes and water
supply pipes that are to be vested in the Gisborne
district Council, easement widths shall be the
larger of:
i. awidthequal fo 1.5 times the depth to the
invert level with the service laid in the
centre, or

Complies — Schedule of easements proposed
which covers these aspects.




ii. aminimum of 3m with the service laid in
the centre.

C11 - General Controls (signage, lighting and glare, radiofrequency, petrochemicals
exploration) - N/A to this application

C11.2 Noise and Vibration

C11.2.15.2 Rules and Standards for Noise for Consiruction Activilies- All Zones

A Long Term Consiruction

Emissions of Construction noise shall not Will comply - it is anficipated that the construction

exceed 168 Calendar days in any 12 month noise will not exceed 148 calendar days.

period.

2. The construction activity shall comply with the | Will Comply = We anticipate a condition of consent

noise limits specified in Figure C.11 limiting construction hours to 7am = 6pm, Monday -
Saturday. Any works are expected to operate within
the limits outlined in C.11.




Part D - Area Based Provisions

DD1 - Residential Zones - Restricted Discrefionary Activity pursuant to Rule 1.61(17) of the Disfrict

Plan.

DD1.41 Rules For Residential Zones

DD1.6.1.1 General Standards

A. Nvuisance

a) A heavy vehicle, being a motor vehicle which
has a gross laden weight exceeding 3,500kg
may only arrive at or depart from a street
adjacent to, or a site within any residential
zone. between the hours of 0600-2200. No
other activity associated with such vehicles
shall be conducted outside 0600-2200 hours
unless the activity satisfies the rules in this Plan.

b) No baricade or structure shall be placed on
any property, so as to unreasonably prevent
or inhibit entry by the police or any authorised
officer of the consent authority.

N/A

N/A

B. Recession Planes
a) Buildings, parts of buildings, and structures

(excluding chimneys, antennas and support
structures, shall be contained within recession
planes commencing 2.75m above each site
boundary. The angles of the recession plane
at each site boundary shall be determined
using the recession plane indicator.

provided that a building or structure may be
erected where it exceeds the boundary of
the recession plane by not more than one
metre if the written consent of the adjoining
neighbour is obtained and submitted to the
consent authority.

Pre-Subdivision: Complies — proposed dwellings will
comply with HIRB at all external boundaries.

Post Subdivision: Does not comply — proposed units
will infringe the height in relation to boundary planes
as follows:

Unif 1: As it relates to the western boundary with the
JOAL by a maximum height of 0.55m for the length
of the dwelling and due to the dwelling being
constructed as a duplex it sits wholly within the
recessing plane along the eastern/common
boundary with Unit 2.

Unit 2: Unit 2 will sit wholly within the recession plane
as it relates to the western boundary due to it being
a duplex unit constructed on the boundary,

Unit 5: As it relates to the northern boundary (and
comman boundary with Unit 6) due to being a
duplex by a maximum height of 1.32m for the length
of the dwelling.

Unif &: As it relates to the southem boundary (and
common boundary with Unit 5} due to being a
duplex by a maximum height of 1.32m for the length
of the dwelling.

Unit 7: As it relates to the southemn boundary with Lot
6 by a maximum vertical height of 3.25m for the
length of the dwelling and to the northern boundary
by 4.42m due to sitting wholly within the infringement
and being a duplex unit.

Unit 8: As it relates to the southern boundary by
4.42m as it sits wholly within the recession plane
being a duplex unit for the length of the dwelling
and the northern boundary by a maximum vertical
height of 2.11m for the length of the dwelling.

Unit 9: As it relates to the southern boundary by a




maximum vertical height of 0.736m and the eastern
commeon boundary with Lot 10 by a maximum
vertical height of 4.3m as it sits wholly within the
recession plane.

Unit 10: As it relates to the western boundary with Lot
9 by a maximum vertical height of 4.3m and to the
eastern boundary by a maximum vertical height of
2.17m for the length of the dwelling.

Unit 11: As it relates to the western boundary by a
maximum vertical height of 1.59m and to the
eastern/common boundary with Lot 12 by a
maximum vertical height of 4.32m for the length of
the dwelling.

Unit 12: As it relates to the western/commeon
boundary with Lot 11 by a maximum vertical height
of 4.32m and to the eastern boundary with the JOAL
by a maximum vertical height of 1.86m for the
length of the dwelling.

C. Building Length
b) No building, other than a single dwelling unit,
where it adjoins a residential or reserve zone
shall be more than 15m long without:

i. having a vertical or horizontal offset in plan of
at least 2m; or

i. being confined within the arms of a 1500
angle formed by two lines intersecting at a
commeon point on all site boundaries such
that each line forms an angle of 150 with the
boundary (see Figure DD1.2 or

ii. being offset from each other unit by not less
than 25% of the width of the unit nearest the
road, with a minimum offset of 2m (see Figure
DD1.3); or

iv. the written consent of the adjoining property
owners, shall be obtained and submitted fo
the consent authority af the time a building
consent is sought, or prior to the
commencement of the activity.

Figure DD1.2 = Measurements of Building Length

more than 15 matres

UNIT
2

UNIT

2m

Figure DD 1.3 - Measuiemenls of Bullding Lenglh

Complies — no dwelling will be greater than 15m in
length.

| D. Residential Protection Zone
a) No activity — including any building or

N/A




b)

c

d)

e)

construction of any building - shall reduce the
vegetative cover visible from a public space
by more than 20%, where that vegetation is
identified as significant on the list of
Residential Protection zone sites.

No dwelling-unit or other structure shall be
erected in the front yard of any existing
dwelling-unit detailed for protection on any
site within the zone, where such a dwelling is
identified on the list of Residential Protection
zone sites.

No additional dwelling-unit may be erected in
the side yard of any existing dwelling-unit.
Except for routine maintenance, there shall
be no addition to or alteration of the front or
side facade of any dwelling-unit or other
building detailed for protection in this zone,
where such a dwelling is identified as
significant on the list of Residential Protection
Zone sites.

No dwelling-unit or other building detailed for
protection may be demolished, relocated on-
site or removed from a site in this zone, where
such a dwelling is identified as significant on
the list of Residential Protection zone sites.

E. Storage

a)

For sites zoned Inner Residential between
Grey Street, Awapuni Road, Customhouse
Street and the Waikanae Stream, no goods or
materials other than those for sale shall be
stored on any uncovered portion of the site so
that they are visible from a street, public
place or residential or reserve zoned land.

N/A

F. Building Materials

a)

For sites zoned Inner Residential between
Grey Street, Awapuni Road, Customhouse
Street and the Waikanae Stream the exterior
of buildings shall not, after construction, be
clad in unpainted corrugated iron or remain
as unpainted concrete blocks.

N/A

G. Sponge Bay Block

a)

No residential development or subdivision of
the land legally described as Lot 2 DP 370338
(CT G5285086) and Kaiti 315 Block (CT
G52D/1362) shall be permitted at an intensity
greater than one dwelling per hectare of
land areq, until the land is reticulated with
water supply and wastewater services. The
provision of these services to the subject land
shall be at the full cost of the developer.

N/A

Rule Table DD1.4.1

Permitted Activities

1.6.1(2)

Construction, addition to or alteration of
residential buildings excluding minor dwelling

standards are met:

units — Permitted provided the following activity




Minimum Site Area

a. Inner Residential zone: 350m?2 per dwelling-
unit or 280m? per dwelling-unit attached on
one side to another dwelling-unit or 250m?
per unit attached on two sides to other
dwelling units {including vertically);

b. General Residential & Residential
Protection zones (reticulated sites only):
400m? per dwelling-unit or 320m? per unit
aftached on one side to another dwelling-
unit or 250m? per unit attached on two
sides to other dwelling units (including
vertically)

c. General Residential & Residential
Protection zones (non-reticulated sites
only): 1000m? per dwelling-unit

d. Residential Lifestyle zone: 3,000m? per
dwelling unit

e. Taruheru Subdivision Block — All residential
zones: 800m? per dwelling-unit provided
that a dwelling-unit may be erected on a
site less than 800mz in extent if the site was
created by means of subdivision affer 1
Qctober 1994.

f. Allresidenticl zones covered by a Site
Caution Layer: 1000m? per dwelling-unit
Note: Potential building sites in the Site
Caution Layer may be required to have a
geotechnical report to determine slope
stability, pursuant to the Building Act 2004

N/A

Does not comply — proposed site areas are as
follows:

Lot 1: 156m?
Lot 2; 157m?
Lot 3: 343m?2
Lot 4: 280m?2
Lot 5: 217m?2
Lot 6: 167m?2
Lot 7: 114m?2
Lot 8: 114m?
Lot 9: 144m?2
Lot 10: 118m?2
Lot 11: 117m2
Lot 12: 118m?

N/A

N/A

N/A

N/A

Site Coverage

a. Maximum net area of any site which may
be covered by buildings: 35%

b. Where a site within a residential zone abuts
an access strip or right of way to an
adjoining rear site, when calculating the
site coverage of that site, that pertion of
the area of that access strip or right-of-way

Pre-Subdivision: Complies - Proposed coverage
of overall site is 31.9%.

Post Subdivision: Does not comply — proposed site
coverage are as follows;
Lot 1: 22.3%

Lot 2: 34%

Lot 3: 26.1%

Lot 4: 29.6%

Lot 5: 25.4%

Lot 4: 38.2%

Lot 7: 36.2%

Lot 8: 36.2%

Lot 9: 39.4%

Lot 10; 52.4%

Lot 11: 52.4%

Lot 12: 29.5%

As above, Lots 6 — 11 do not comply.

N/A




derived by applying the following formula
may be added to the area of that site for
the purpose of assessing the site coverage:
c. Formula: Length of the boundary of
contact multiplied by half the average
width of the access strip or right-of-way as it
exists along that boundary of contact.

Yard Distances
a. Front sites: Front yard: 4.5m Other yards:
2m

b. Rear sites: All yards: 3m

Pre-Subdivision: Does not comply - cll proposed
dwellings will meet the 4.5m front yard setback
and 2m setback from side external boundaries.

Proposed storage sheds on Lots 2, 3 and 4 will
infringe the 2m setback by 1m, 1.37m and 1.74m
respectively.

Post Subdivision: Does not comply — The
proposed front lots will not comply with side yards
as follows:

Lot 10 —will infringe its eastern 2m side yard by
0.266m.

Lot 11 —will infringe its western 2m side yard by
0.356m.

Post Subdivision: Does not comply - Sites with no
street frontage become rear sites. Of which, the
following infringements are generated:

Lot 3 - the proposed dwelling will infringe the 3m
setback with the JOAL by 0.15m for a length of
4.3m.

Lot 5 - The proposed dwelling will infringe the 3m
setback from the JOAL by 0.27m — 1.42m.
Additionally, being a duplex the dwelling will sit
wholly within the 3m setback of the northern
boundary. The 1.2m?2 storage shed will
additionally be within the 3m yard setback as it
relates fo the northem boundary being set back
1.8m.

Lot 6 — the proposed dwelling will infringe the 3m
setback along the JOAL by a maximum of 1.42m
and as it relates to the northern boundary by a
maximum of 1.77m. Additionally, being a duplex
the dwelling will sit wholly within the 3m setback
of the southern boundary. The 1.2m? sterage
shed will also be within the 3m vard setback as it
relates to the southern boundary being setback
1.4m.

Lot 7 - The proposed dwelling will infringe the 3m
setback to the JOAL by 0.893m for the length of
the dwelling and to the southem boundary by
1.66m. Additionally, being a duplex the dwelling
will sit wholly within the 3m setback of the
northern boundary.

Lot 8 - The proposed dwelling will infringe the 3m
setback to the JOAL by 0.893m for the length of
the dwelling and to the northern boundary by
1.66m. Additionally, being a duplex the dwelling
will sit wholly within the 3m setback of the
southern boundary 1.3m.




oo

Front yard on Awapuni Road between
Grey Street and Customhouse Street 4.5m
provided that a building may be erected
closer to or on any "Other yard" boundary
or any yard boundary on a recar site if the
written consent of the adjoining property
owner is obtained and submitted to the
consent authority at the time a building
consent is sought, or prior to the
commencement of the activity.
Residential Lifestyle zone: All yards 4.5m
Eaves, porches, bay or box windows, steps
and chimneys may be located 0.6m within
any yard area.

Yard distances shall not be applied
between a minor dwelling and the
principal dwelling erected on the site.

All yards adjacent to the Waikanae Stream
20m from MHWM

N/A

N/A

N/A

Parking

a.

Residential Protection zone: Parking spaces
shall not be located in the front yard, other
than on a vehicular accessway.

N/A

Service Arega

a.

Each dwelling-unit, on sites comprising
more than one dwelling-unit, shall be
provided with 15m?2 of exclusive outdoor
service areq, which shall be screened from
adjoining sites and outdoor living spaces
and exclude any area set aside for outdoor
living space.

Pre-Subdivisions: Complies — All dwellings are
provided with a service area between 15m2 -
17.7mZin area.

Post Subdivision: N/A




Appendix 8

Design Process Overview



Design Process Overview - 556-560 Aberdeen Road, Gisborne - 12 Lot residential development proposal

First 5% Design

The architect was briefed with 13x units on this
development site, and the below was presented
to Kainga Ora for support. A typology mix of 2 &

ABERDEEN ROAD

3 BR units was supported at this location.

KO provided the following feedback:

- Asingle-vehicle crossing is preferred.

- Vehicle turning for lots 1,2 & 5 too tight.

- Lot 13 parking on road not acceptable.

- CPTED concerns

- Urban designers suggested
overdevelopment where one vehicle
crassing is removed and one unit.




Second 5% design:

This design was workshopped with KO over a
team meeting with their UD team. This design
was also provided to GDC for initial feedback.
Note that the proposal reduced the number of
lots by 1 to improve the overall design.

KO provided the following feedback:

Pedestrian access to the south to be
more defined.

Adjust the position of houses to
maximise northern ODLs. We are
governed by set-back DP rules so we did
this where we could.

Swap SW single-story duplex with SW
two-story duplex and rotate 90 degrees.
Generally happy with the design.

GDC feedback:

Awhina White indicated the proposal
likely to be assessed as a restricted
discretionary activity with only breaches
in density and site coverage (Appendix
1).

Barry Sanders provided engineering
feedback and had a discussion with
Johan Ehlers about our proposed
solution. The servicing solution is in line
with Barry's recommendation.
(Correspondence included at Appendix
2).

ABERDEEN ROAD
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Third 5% design:

This iteration was provided to KO.

ABERDEEN ROAD

- Majority of feedback from KO was
around internal layouts and washing
line/rubbish bin positions, landscaping,
and fencing, which we could address all
queries,

- Afurther workshop with their UD team
allowed us to progress to the next stage
of design.

ham g Aoy am g




First 15% design:

Changes from 5% to 15% were more internal and
relocation of bins and washing lines etc.

- Resolution required to address CPTED
issues for lots 9&10.
- Review of landscaping detail

Incorporating KO's final comments, we arrived a t
an approved design, which we received a
business case approval for and contracted to
deliver subject to all approvals from local
authorities.

The 30% design is what we have landed at where
KO is happy and we still largely comply with
council DP rules.

The engineering solution works and is In line with
council recommendations.

ABERDEEN ROAD =




30% Design/RC Set

This design was based on all previous feedback
from Kainga Ora’s urban design team, whilst
maintaining compliance with as many DP controls
as possible.

The Stradegy team has also provided feedback
throughout the various 5% design stages, which
helped shape the final proposal.

The 30% design set was reintroduced to Council
at a pre-app meeting on 13 November 2023 with
Principal Planner Awhina White. The feedback
received was largely around the proposed density
and information requirements within the
application report to support the proposed
infringements to density. No particular changes
were requested to the design.

ABERDEEN ROAD
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Appendix 1 — Pre-Application Correspondence with Awhina White



From: Awhina White

To: Mitch Jackson; Barrv Sanders
Cc: Esta Kowhai; James Jenkins; Paul 0"Shaughnessy; Johan Ehlers
Subject: RE: 556-560 Aberdeen Road, Gisborne
Date: Wednesday, 28 June 2023 1:02:14 pm
image003.i
Hi Mitch

The subject site is zoned General Residential, is covered by the Heritage Alert Overay and is located on
a Collector Road.

The overall site area of both properties is 2670m2.

1. Within the General Residential zone, under the minimum site area requirements, you can
consfruct one dwelling on a site containing not less than 400m2 or 320m2 per unit attached on
one side to another. Based on the drawings submitted, the proposal exceeds the minimum site
area requirements. Therefore, consent is required under Rule 1.6.1(17) of the Tairawhiti District
Plan as a Restricted Discretionary activity.

2. The minimum front yard setback requirement is 4.5m. The drawings submitted show an
infringement of patios located in the front yard. | am assuming that the eaves are the only other
encroachment, and all other buildings comply with the minimum setbacks. Therefore, consent is
required under Rule 1.6.1{17) of the Tairawhiti District Plan as a Restricted Discretionary activity.

3. The Tairawhiti District Plan requires that sites are not covered by more than 35% of buildings. The
drawings submitted show an infringement of this requirement. Therefore, consent is required
under Rule 1.6.1(17) of the Tairawhiti District Plan as a Restricted Discretionary activity.

4. I'm nof sure based on the plans if the areas shown for outdoor living areas are the dedicafted
spaces. If they are, then some sites do not meet the minimum requirement of 15m2 of outdoor
service area per dwelling. Again Rule 1.6.1(17) of the Tairawhiti District Plan would be triggered as
a Restricted Discretfionary activity.

5. Based on the plans submitted the height of the buildings seem to be compliant with the
requirements.

6. The plans show a total of 12 units/dwellings to be serviced of the accessway. Under the Tairawhiti
District Plan the requirement is that where 10 dwellings units are located on an accessway then it
should be vested in the Council as a public Road. You will need to apply for a dispensation of this
requirement. The accessway, carparking, maneuvering areas and vehicle crossing will need to
be sealed. Again Rule 1.4.1{17) of the Tairawhiti District Plan would be triggered as a Restricted
Discretionary activity as this is a matter under works, services and infrastructure.

7. As part of your resource consent you will need to submit your engineered plans for connecting to
wastewater, water and stormwater. The application should also include your assessment of
connecting to electricity and confimation from a telecommunications provider that wireless
services (coverage) is available at the site.

8. As the property is covered by the Heritage Alert Overlay, an advice note would be imposed on
the consent advising that in the event any archaeological deposits are encountered you would
need stop works immediately and notify Heritage New Zealand and the relevant iwi authority.

9. Dependent on the planner's assessment written consents of neighboring properties may be
reguired. | am unable to make this determination at this stage. There would always be an option
of limited notification in the event you were unsuccessful in obtaining these.

Bamry Sanders our Development Engineer will respond to the engineering requirements for wastewater,



water, stormwater, roading, impervious surfaces, vehicle crossing, accessway, carparking and
maneuvering.

Should you require anything further, please do not hesitate to contact me.

Regards

Awhina White

Principal Planner

Te Kaunihera O Te Tairawhiti - Gisborne District Council

E: Awhina White@gdc.govt.nz | P: +64 6 867 2049, 0800 653 800 | D: 06 869 2932 | M:
027 254 7707

A: 15 Fitzherbert Street, Gisborme | Web | Fb | App

=

The content of this email is confidential and intended for the recipient specified in message only. It is strictly
forbidden to share any part of this message with any third parly without written consent from the sender. If you
received this message by mistake please reply to inform us so we can prevent recurence and prompily delete
it

From: Mitch Jackson <mitch@twproperty.co.nz>

Sent: Wednesday, June 28, 2023 11;11 AM

To: Awhina White <Awhina.White@gdc.govt.nz>; Barry Sanders <Barry.Sanders@gdc.govt.nz>

Cc: Esta Kowhai <esther.kowhai@gdc.govt.nz>; James Jenkins <james.jenkins@twproperty.co.nz>; Paul
O'Shaughnessy <paul @stradegy.co.nz>; Johan Ehlers <lohan @infir.nz>

Subject: 556-560 Aberdeen Road, Gisborne

Hi Team,
Hope you're well.
We have recently secured a conditional contract for 556-560 Aberdeen Road, Gisborne.

We're proposing to remove/ demolish the existing dwellings and build 12x units
e 38x 2 BR two-story
e 3x 2 BR one-story
e 1x 3 BR one-story

Please see attached design 5% design for reference.

We intend to on-sell this development to Kainga Ora, who are initially supportive of the design.

Can | please request feedback on the attached design from both an engineering & planning perspective to
outline any red flags in obtaining an RC.

In terms of engineering, we are proposing the following to service the development.

¢ Wastewater

e We're proposing to connect into the existing DN150 that runs along Aberdeen Road. We’ll extend the
DN150 up the central JOAL and install individual 100mm lateral connections.

e Are there any known any known capacity issues with the existing network that we need to be aware
of?



e Stormwater

e The existing ground level on the southern part of the site is 1m lower than at the road boundary,
which makes raising the site not a viable solution.

» We're proposing to discharge ground surface areas to the existing DN300 main in Aberdeen Road,
however, if this is not a viable solution, we intend to utilise the existing soakage soils within the area.

e Therefore, we are proposing to have roof runoff discharge to the existing main in Aberdeen Road,
then have surface water run-off discharge to soak pits and to the south (where it currently drains to).

¢ Please note, we intend to undertake the required soakage testing and intend to attenuate all SW to
pre-development flows.

e The attached servicing due diligence report (based on 13x units) includes pre & post-development
flow calculations as well as required attenuation calculations to confirm what storage we require. We
are proposing to reduce this to 12 (as per the attached design), as we believe this is better outcome
overall.

e Would the above proposed solution be acceptable to GDC?

o Water

* We're proposing to connect into the existing DN100 main along Aberdeen Road and install a rider
DN63 rider up the JOAL, then have individual connections to each lot with manifolds outside each
boundary.

o The firefighting capacity requirements are also outlined in the servicing DD report attached. The
existing infrastructure should be sufficient.

s Power & Comms
e Proposing to install roadside pedestals for both power & fibre and install individual connections to
each lot.

Please let me know if you have any queries regarding the above proposal. I’'m more than happy to discuss
further.

Regards,
Mitch Jackson

Development Manager
Mab: +64 21 261 1257
14 West Quay, Ahuriri
Napier, 4110 | New Zealand

footer.jpg

2]

This message contains confidential information and is intended anly for the individual named. If you are not the named addressee you should not
disserninate, distribute or copy this e-mail. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this
e-rnail from your system. E-mail transmission cannot be guaranteed to be secure or error-free as information could be intercepted, corrupted, lost,
destroyed, arrive late or incomplete, or contain viruses. The sender therefore does not accept liability for any errors or omissions in the contents of
this message, which arise as a result of e-mail transmission. If verification is required please request a hard-copy version.



Appendix 2 — Pre-Application Correspondence with Barry Sanders Regarding
Stormwater



From Johan Ehlers

To: Mitch Jackson

Cc: Isaac Aitken

Subject: 550 / 560 Aberdeen Road soakage
Date: Thursday, 13 July 2023 12:33:02 pm

Caution: This message was sent from outside your organisation. Please take care
when clicking links or opening attachments. When in doubt, contact your IT Support.

Hi Mitch,

Isaac reminded me this morning that | need to go back to you about my discussion with Barry
Sanders about the soakage design.

| called Barry on the 6t of July and found him in Australia. It was 9:35 am here so it must have
been very early where he was.

Barry confirmed that the robustness he is locking for is in terms of:

1 Using a lower infiltration rate for design purposes than the bserved infiltration rate.
We are proposing to use 500mm/hr against the 1,500mm observed rate.
2 Barry agreed that the groundwater table is currently as high as it gets and that we

can use the level as it was observed.

The test holes did not reach the groundwater table, although the one at the rear of the property
where the 1,500mm/hr infiltration rate was measured was close to the groundwater table
depth. We should just work with the depth of the test hole because we know that was still
above the groundwater table.

Soakage is therefore workable at this site. Barry wants all roof water to be discharged to
Aberdeen Road, so it is only ground surfaces on the part of the site that will drain away from
Aberdeen Road that will be serviced by the soakage pit.

Regards
Johan Ehlers
p 06650 5565
=] ¢ 0211355671
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Cantion: This message was seat from qutside your organisation. Plesse take care when clicking links or opening attachments, When in doubt, contact your IT Support.
This sfe s ot the fop of the gravity Stenley catchment

In heavy rair n eocess of the 1 in 25 year keved this cotchment can surchage.

I would make sure the guly Faps are as high os possich d that the wEIstE T tors have vens [TV) that cannot be solated by high sewar leveks.

From: Barry Sanders <Sarry.Sanders@ pdc govinz>

Semt! Friday, 30 Jne 2023 4:42 PM

To: Mitch Jadtsun anwle‘wwe’ww Awhing White M‘na W hite gac.govt.nz>

Ce: vinzz; James Jenkins <j ; Paul &St {egy.co.nz; Johan Ehlers <lot -niz>; Phiilip Dedds <Phillip Dodds@gdc.govt.nze; udith
Robertson <l udith Robertson@gde.govt.naz; lames Mashiri <lames M ashini @gdc. govt.nz; Robin Bnlr mmlmn EovL.nz=

Subject: RE: 556-560 Abe rdeen Foad, Gisborne

ifch, my comments in red below,

Barty

From: Mitch Jackson

Semt: Thursday, June 29, 2023 1:18 PM

To: Awhina VWhite <gwbina White @gdcgovtnz>; Barry Sanders <BarnySandersfgic gotng>
Ce: Estar Kowhal <psibeckowhal @gdegovings; James Jenkins <jmesjensins @ vpopeny.cone; Faul O'Shaughnessy <gaul@imdegy.cong; Johan Ehlers <lahan@infioz
Subject: RE: 556-560 Aberdeen Foad, Gisborne

Hi Awhina,

Thaniks for your quick respanse, much appreciated|

| lack forveare te Barry's emal.

Thanks,

Mitch Jackson

Development

Mok 454 21 161 1257

14 Wi Gy, Ahu
Miplal, $110 | New Zsalmna

1Fyou are

[From: &whina White

Sent; Wachnesday, June 28, 2023 1:02 PMI

To: Mitch Jackson <mlichétworoperty.con; Barry Sanders <Barry.Sandersgdc got ni>
Cc: Ests Kowhal <esther knwhai@gdr.govings; James lenkins <james jeniones 3
Subgject: RE: 556-560 Aberdesn Road, Gisharne

<paulsirad) 1z>; lohan Ehlers <Johan@nfirnz>

Cautlon: This massage was sent fri i B Pl e care when clicking finks or opening sttachments. When In doubt, contacs your IT Support.

HiMifeh
The subieat sile is zonsd Genaral Residential is coversd by the Hedtage Alart Overlay and isloeated en o Coliscior Road.
Tha avarcd site orea of beth proparies is 2670m2,

1 Within fhe Genero! Reddentiol zone, under the minimurm sits oreo requiemEnts, you can construct one dwaling on o sie containing not less than 400m2 or 320m2 par unit ctioched on one sids fo onothes. Based on
fhie drcwings submitted, e proposal exceeds the minimum Se orea rqurements. Therelors, cansent i frequied under Ruls 1.4,1{17) of the Tarowhill Gisfrict Plan as o Resiclisd Discretionary aetivity,

Z Thes minkmum front yard setback reguirement s 4.5m, The drarsings submitted show on infingemant of patics located In the frant yard. | am assuming ot the eaves are the only ofher encroachment. and afl other
bnticings compily with fve minimum setbacis, Thersfore, consent i reguined under Ruse 1.6.1]17) of the Toirgwhid Dissict Plan as o Restcted Discrafionary acthiiy.

3 The Talmwhiti Bissict Pion requines that sifes ore not coversd by mons than 358 of bulldings, The drowings submited show on infingarment of this requirsment, Thensfons, consent is requirsd under Rule 1.4.117) of the
Tairowhiii Disirict Plon as o Restictedt Discretionary actity,

A I'm not sure bosed on the plans § the oreas shown for outdoor iving areas o the dedicated spocas. f they one, then some sites da not mest the minkmum requirement of 15mE of outdoor service aea per dweling.
Again Rule 1.6.1[17] of the Tarowtil Disc! Plon would be Mggened as o Reslicted Dicrefloncry acivily.

5 Bosed on the plons submited the height of fe buldngs seem fo be compliant with the mquinments,

& The plans show @ folcl of 12 unds/dwelings 1o be serdced of the occemway, Undsr the Taisaw il Diskic| Fien he requiement & Nlhm |UMWUNN@MMW%W?MFMNWH
the Councll as a pubic Rood. Youwil nead fo appéy for o dispensation of this requiremeant, Ths ) v arecs and vehich sing will nead to b d. Again Rule 1.8.1[17} of tha
meﬂum:ﬁmmuﬁmmmmmunmmmmmnwmmmmhumtuwwmummﬂwmsmm mmmmhﬂmfa be maintaingd o dlow for srmerpency
wehicke ooces and no parking efther sids of the infemnal occes.

7 mmwmmcmmmn&eﬁmwmm plans for o water and , The appl hauid hude yaur ot for ¥
and Ermeaficn fom o provider ot 85 (coveroge) & avoioble of the ste
B A5 Ihe properly | coverad by the Hefflage Aler Ovenday, on advics nole would be Imposed on the consent cdvidng that In the event any geposis You wolld noed stop works

Immaciiataly and nofily Herdtage New Zeciond and e relevant i authodty,

B Ceperxdent an ihe plonners csessment wiltten consents af nefghtoing properies may be reguired, | am unabée fo maie 1 deterrrination af s sioge. Thene would alwoys be on oplion of Imited natlfcafion in he
event you were ursuccessiul in obtoining these.

Bomy Sonders our D P Engineerwil 1o the engl ing water, sh vater, rooding. mpervious surfeces, vehicle crossing. éng ond -
Should you nequire anything further, pleass da not hesttate fo contoct me,
Regarck

Awhina White
Primcipal Flonoar
] Te Kaurlhara O Te Tolrfwhi - Glsbome Diskich Councll
& Awhing, Whitn@gcic.gowtz | #: +64 5 847 2049, 0BO0 £53 800 | 0: 04 849 2932 | W 027 254 7707
Az 15 Filherbert Strest, Gishome | Mok | B | Ana

mwmamms o cipion h oy fe part of fis mescge will ary fied parfy wilhou! witten L
: preass regly fo delele .

From: Mitch Jackson <mpitch@tsoeooecte coaze



Sent! Wednesday, June 28, 2023 11:11 AM

To: Awhina Whits <Awhing White @gde povt nz>; Barry Senders <Bemy Sanders @gnc govt nz>

Ce: Esta Kowhal <esthes kowhal@arc aovt az; James Jenking <james.fenkine Stwosanecty, co.0z>; Paul O'Shaughnessy <paul@strdein co.s; Johan Enlers <lahan@infiaz>
Subject: 555-560 A berdean Road, Gisborne

HiTeam,

Hope yeu'ra well.

We h y a ontract for 556-560 Aberdeen Road, Gisborne,

We're proposing to remove/ demolish the existing dwellings and build 12x uniis
o 8 2 BR two-story
*» 3x2BRone-stony
« 1x3BRone-story

Flease see attached design 5% deskgn for reference.

W intend to on-sa i this developmant 1o Kainga Ora, who are initially supportive of the design,

Can: | please request feedback on the attached design from both an engineering & planning parspective ta cutfine any red flegs in obtaining zn AC.

I beerrs of engls we are Ing th lee the
= Wastewatar
= We'te propesing te annest into the xisting DM1S that rur deen Rad, We'll autend th up the gentral SOAL and instsl] 4 |
= Are there any known any known capacity issues with the existing network thet we need to be aware of? Please contact Phil Dodds re this issee — we have had instances where there ane some R i i

needad in the conrmction design.

» Stormwater
The existing ground level on the southern part of the ste s 1m lower than at the rosd boundary, which makes raising the site not a viabbe selution.
We're proposing to discharge ground surface aress 1o the existing DNI00 main in Aberdeen Road, however, If this is not 2 viable solution, we intend to utilise the existing soakage sols within the area, This needs careful design

..

s soekage holes are not 2 good long-term solution generally becoming dysfunctional after a short nasmber of years. We would prefer a more robust long P with ground water | high In winter {this
should be tested|.

w Therefore, we are proposing to bave roof rnoff discharge to the existing main in Aberdean Road, than hive surfsce water run=off discharge to soak pits and to the south [whare it currently drains 1),

« Pleasenote, we Intend to undertake the required soakage testing and intend to at all SW to pr flows, Comments &5 ahove

» The attached servicing due difigence report {based on 13x units) & post- i Tiow czlc as well 2 reguired attenuation celoulations to confirm what storage we require. We are propasing to reduce

this to 12 (as per the attached design), as wi believe this it better outcome overall,
+ Would the sbave propesad solution be acoeptable to GDC?
The image below shows capacity of stormwafer for the 106 AEP stom event. Mo capacity bkeft in Aberdaen Rd but there i some in Asquith Street. | suggest you over atteruate fhe roof areas far the 1R AEP storm o Aberdeen
‘ond some soakage(if ground water festing allows his os vioblej - or you wil need fo pump.

2]
= ‘Water
= We're proposing ta connect Into the existing DNLOD meln along Aberdeen Road and install & rider DNES rider up the JOAL then have | i lot with manifolds cutside esch ¥
= The firefighting capecity reguirements are also outlined in the servicing DD report azached, Th '] ifficient, Pl CT Jjuith rethis.

= Power & Comms
+ Proposing to instel| roadside pedestals for both power & fibre and install individuad cannections to each lot, yes

Please let ma know § wou hava any gueries regarding the sbove proposal. 'rn more than happy to discuss further.

Regards,

Mitch Jackson
Development Manager
Waok= #6421 282 4257

LA Wt Gy, Mhurie
Maplar, 4110 | New Tnaland




