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COMPUTER FREEHOLD REGISTER
DERIVED FROM LAND INFORMATION NEW ZEALAND

Identifier 172605
Land Registration District North Auckland
Date Issued 31 May 2005

Prior References

NA103D/619
Type Fee Simple
Area 7863 square metres more or less

Legal Description Lot | Deposited Plan 341981

Proprietors
North City Developments Limited

Subject to Section 59 Land Act 1948 (affects part formerty part Allotments 351 and 363 Parish of Mangawhai)
6441085.32 Consent Notice pursuant to Section 221 Resource Management Act 1991 - 31.5.2005 at 9:00 am

Subject to a right to drain sewerage easement over parts marked A & AA on DP 341981 created by Easement Instrument
6441085.35 - 31.5.2005 at 9:00 am

The easement created by Easement Instrument 6441085.35 is subject to Section 243 (a) Resource Management Act 1991

Subject to a right to drain sewage casement in gross over parts marked A & AA on DP 341981 in favour of Mangawhai
Utilities Limited created by Fasement Instrument 6441085.41 - 31.5.2005 at 9:00 am

The easement created by Fasemcent [nstrument 6441085.41 is subject to Section 243 (a) Resource Management Act 1991
Land Covenant in Easement Instrument 6552222.8 - 29.8.2005 at 12:39 pm

The information provided on this report forms a guideline only. As a result, Custom Software Limited cannot and does not
provide any warranties or assurances of any kind in relation fo the accuracy of the information provided through this report,
the Site and Service. Custom Software Limited will not be liable for any claims in relation to the content of this report, the site
and this service.
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IN THE MATTER of the Resource Management Act
1991 ("the Act")

AND

IN THE MATTER of a subdivision consent as evidenced
by Land Transfer Plan No. 341981 -

= AND
IN THE MATTER of a Consent Notice issued pursuant
to Secction 221 of the Act by THE
KAIPARA DISTRICT COUNCIL
("the Council")
I, ALAN JOHN McKERCHAR Chief Executive Officer for the Council HEREBY CERTIEY

that the following condition to be complied with on a continuing basis was imposed by the
Council as a conditions of approval for the subdivision as effected by Land Transfer Plan No.
341981 ("the plan")

The use of that part of Lot 1 on the plan as is shown marked with the letter “A” will
be restricted to a communal wastewater treatment and disposal system until such time
as the lots on the plan are provided with connection to the Council’s proposed public

sewerage scheme known as the “Ecocare project” (“the Ecocare project™).

Individual septic tanks/interceptor tanks of 4500 litre capacity with effluent outlet
filters are to be installed on each of Lots 2 to 15 (both inclusive) and Lots 17 to 39
(both inclusive) on the plan when residential development is undertaken an each of
such lots with the septic tanks/interceptor tanks for each lot to be connected to the
communal wastewater treatment and disposal system secrvicing the lots in the
subdivision and maintained thereafter until such time as the lots in the subdivision are

pravided with a connection to the Ecacare project.

Each of the properties being Lots 2 to 15 (both inclusive) and Lots 17 to 39 (both
inclusive) on the plan shall have stormwater detention devices constructed on each

property with such devices to:

(i)  Be specifically designed by an appropriately qualified competent engineer to
the approval of the Council so as to ensure that peak stormwater runoff from
each lot will be no greater than that which would have occurred prior to

development;

%0411934.GIM
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(i) Have all rainwater tank overflows and other concentrated sources of

stormwater directed to these stormwater detention devices: and

(iify Be maintained on an ongoing basis to ensure their effective continuing

operation,

Any development undertaken on lots 3, 4, 20, 21,22, 25, 27, 30, 31 and 32 on the plan
shall take into account the requirements of the stormwater management report of
Cook Castello Limited dated 28 October 2004, a copy of which is attached hereto,
with the areas

()  Marked “W” and “B” on lot 3 on the plan;

(ify Marked “J” on Tot 4 on the plan;

(i) Marked “V” on lot 20 5n the plan;

(iv) Marked “U” on lot 21 on the plan;

(v) Marked “T” on lot 22 0}1 the plan;

(Vi) Marked “S” on lot 25 on the plan;

(vii) Marked “R” on lot 27 on the plan;

(viii) Marked “Q” on lot 30 on the plan;

(ix) Marked “P” on lot 31 on the plan; and

(x) Marked “O” on lot 32 on the plan

not to be built on for any purpose and to be maintained clear of debris, structures,
fences and any material that will impede the clear flow of stormwater along the
swales within these areas with such areas to remain top soiled and grassed preferably

wilh kikuyu or similar ta prevent erosion.

Any vehicle crossings constructed on the properties being lots 5, 6, 9, 10, 13, 14, 15,
17, 23, 24, 26, 28, 29, 36, 37, 38 and 39 on the plan shall be constructed in
accordance with drawing KDC/A4/528 of the Council’s Draft Engineering Code of

Practice for Land Subdivision and Development Year 2000.

Any development undertaken on the properties being lots 2 to 15 (both inclusive) and
lots 17 to 39 (both inclusive) on the plan shall be undertaken on the recommended
building platforms in the geotechnical subdivision report of Cook Costello Limited
dated 29 October 2004, a copy of which is attached hereto, and with any development
undertaken on such properties to be undertaken in compliance with the

recommendations of this repart.

X0411934,GJM



7, The registered praprictors for the time being of each of lots 2 to 15 (both inclusive}

and lots 17 to 39 (both inclusive) on the plan is to comply with the following

requirements and will notify any prospective purchaser of an allotment that:

(a)

{.r

(b

(©)

@

Each allotment owner will be required to be a sharcholder or member of the
registered company or other corporate body formed to own, aperate, maintain
and administer all matters associated with the communal wastewater treatment

and disposal system for the subdivision;

The use of the communal effluent disposal scheme within the subdivision
including each of the individual septic tanks/interceptor tanks on each of the
lots within the subdivision evidenced by the plan is only until such time as
cannection to the Ecocare projcct is available. At that time all properties will
be required to connect to the Ecocare project, and to comply with all of the

Council’s current and relevant requirements relating to such connection;

Until the time of connection to the FEcocare project, individual septic
tanks/interceptor tanks and plumbing fixtures shall be supplied and installed to
each lot in accordance with the standards defined by the registered company or
other corporate body responsible for the ongoing management of the communal

wastewater treatment and disposal system; and

Until the time of connection to the Ecacare project, the owners of each lot shall
enter into an ongoing contract for the maintenance of the individual seplic
tanks/interceptor tanks serving that lot with an organisation to the approval of
the registered company or other corporate body responsible for the ongoing

management of the communal wastcwater treatment and disposal system.

DATED at Dargaville this  / 4-“" day of T bz 2004

X0411934 GIM

SIGNED by the said ALAN JOHN McKERCHAR, Chief
Executive Officer for THE KAIPARA DISTRICT COUNCIL
suant to the autharity of the Council given pursuant to the
al Government Act 2002

A.J. McKerchar
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1. INTRODUCTION

Kiapara District Council have requested in the -resource consent conditions
RM030088, condition 1. 1} a Storm Water Management Report be produced on Lot 7

DP 170309 that includes:

1. Consideration of the Mangawhai Heads Community Council Catchment
Management Plan (1951).

2 Take into account protected Drainage paths as mentioned in the Mangawhai
Heads Community Council Catchment Management Plan (1891).

3. identify existing drainage paths.
4, include appropriata pipe sizes for the piping of primary flow paths.
5. ldentify the extent of secondary flow paths for the 100-year ARl flood.

6. Identify the need to place restrictive covenants on any areas affected by the
secondary flow path.

This report has been prepared based upon numerous site visits, desktop study of
the up stream catchment areas, Mangawhai Heads Community - Council
Catchment Management Plan (1991), test pits and soakage tests provided by
Cook Costello Consulting Engineers. Cook Costello Ltd has not independently
verified certain information during the deskiop study and do not make any
endorsements as to its accuracy. '

SITE DESCRIPTION

2.1. Catchment Descriptions

Lot 7 DP170309 is located near the south-western outiet of the catchment area
referred to in the Mangawhai Heads Community Council Catchment Management
Plan (1991) as Catchment *9D & 9C". These areas cover the central southern area of
the Mangawhai Heads Peninsula and encompass approximately 22.57ha of land. The
catchment generau;} feeds all storm water towards the south west of the peninsula
inta the Mangawhai estuary.

2.1.1. Catchment Area 9D
The catchment area 90 has been broken down from the area in the Mangawhai
Heads Community Council Catchment Management Plan (1991) into three further
catchment areas, 9DA1, 9DA2 & 9DA3J for the purpose of a more detailed analysis

INTRODUCTION 1
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compared with the one undertaken in the Mangawhai Heads Community Council
e Catchment Management Plan (1991). Refer to Appendix 1 for a site plan of the area.

The areas topography consists of relative flat sandy peaty lands through out the south
and central parts of the catchment Recant earthworks in the area have levelled an
existing hillside that ran narth ta south adjacent the intersection of Molesworth Drive
and Moir Point Road. This area, Lot 7 DP170309 now has a fall of approximately 1 in
16 towards the south. The northern part of the catchment has a small hill range that
runs east to west with a height of 70m. Half of this hillside feeds onto the catchment
9D with the bush caver being relatively the same over the whole catchment such as,
Te-tree, Manuka and Gorse.

2.1.2. Catchment Area 9C

. The catchment area 9C has been subdivided down from the area in the Mangawhai
f Heads Community Council Catchment Management Plan (1991) into five further
i catchment areas, 9C1, 9C2, 9C3, 9C4 and 9C5 for the purpose of a more detailed
‘_ analysis compared with the one undertaken in the Mangawhai Heads Community
;-"_‘" Council Catchment Management Plan (1991). Refer to Appendix 1 for a site plan of
the area.

The areas topography consists of relative flat catchment area. There is @ small hill
pa located in the northeastern part of the catchment area that rise to heights of 40m
- above mean sea level, This catchment area in the past has been slow in de‘velopment
with refatively large sections for individual housing, but is expected to change over the
next 10 years with areas for individual section to be reduced down to'_'1000m2 -
Gobm‘. The catchment has a fall from east to west of approximately 0.7%.

. 2.2. Metcalf Developments Stage 1 .

“3 Lot 7 DP170309 prior to development was a peat swamp covered in gor'se and Te-
o tree. The section had the above catchments (9C & 9D) draining through it with an
0 ‘: average base flow of around 15 (/sec. The stream feeds through the section and onto

Moir Point Road Reserve, which 'ep_d;\_ up in Mangawhai Estuary via a protected
drainage path. '

Post development, the existing stream has been piped through the sub division via a
900mm diameter pipe with major earthworks undertaken over the site to enure that
residential development and storm water runoff was disposed of in a controlled
manner. The concapts of low impact design have been adopted for this sub divisian
incorporating into the subdivision starm water. system swales to control excessive
overland flows and a piped storm water system to deal with minor flows from
residential development.

SITE DESCRIPTION
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3. GEOLOGY

=

The Gealogy of the catchment area from the New Zealand Land Inventory Map
NZMS 290 sheet R08/Q9 (scale 1:100,000) edition 1 1980 are soils of the coastal
sand dune complex that are referred to as red hill sandy loam (RLH).

The Lithology of the catchment arga from the New Zealand Land Inventory Map
NZMS 290 sheat ROB/09 (scale 1:100,000) edition 1 1980 are a combination of two
types of sails,

The first is found over Lot 7 DP170309 and predominantly to the west which is an
alluvium: mud, sand and gravel with minor peat, forming terraces deposits up to 10m
above stream or river beds, deposits up to 30m thick; unconsolidated to very soft.
Unweathered, or weathered fo brown stained material to depths of 2m (A1,)

The second type of soil that covers the catchment areas 9C & 9D and most of the
peninsula are sand: feldspathic with some quartz, minor dark minerals and clay,
forming fixed dunes; unconsotidated to very soft. Unweathered or weathered to brown
stained very soft clayey sand to depths of Sm.

SITE INVESTIGATION

L

4.1. On site Testing

On site soakage tests have been perform over the proposed lot 1 to give preliminary
results for the possible design of soakage pits for storm water on each lot, as
specified by the resource consent conditions RM 030088 2) h) ii) and iii).

in accordance with NZS 1547:2000 the soil results indicated, a weakly structured
sandy loam that has the soakage capacity between 100 — 250mmihr. Using the
assumptions from Appendix 2 each lot has adequate area to service a soakaga pit
with the required volume being 29m?, which can be constructed as a 3.0m x 3.0m x

3.0m deep soakage pit assuming a void ratio of drainage metal of 35% ta total
volume, -

DESIGN AND FLOOD ESTIMATION

A3

5.1. Rainfall Data

A small range of rainfall data is available for the catchments that feed through Lot 7
DP107309. Two standards for rainfall intensity were look at, KDC standards for
engineering practice and the nationally recorded Hirds rainfall data. Using the
assumption that each catchment has a time of concentration of 30 minutes and

GEOLOGY
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¢ designing for a flood with an ARI of 10 years, the two separate standards gave very
% . ’

Wi different results as shown below.

"{j Source of Data Depth (mm) | Intensity (mmihr) |

& Kaipara District Standards 36 72

a

jﬁ Hirds Rainfall Data (V 2.0) 275 55

i Figure 1: Rainfall Data for Lot 7 DP107300

} The Hirds rainfall values were adopted since these have the additional berefit of
-1

] being recorded rainfail data from thraughout New Zealand and are considered more

iy accurate than the KDC standards.

These above values were not the assumptions used for the design of the storm water

N

system for Metcalf Developments Lot 7 DP107309. Instead the time of concentrations

1" have been reduced to 10 minutes adopting an ARl of 10 years instead of the
r;: recommended 5 years from KDC standards.

5

: Source of Data Depth (mm) | tntensity (mmihr)

; " Kaipara District Standards 208 125

!‘ Hirds Raintall Data (V 2.0) 15.7 942

A

by 5.2. Demographic and Urbanisation Estimates

1]

ks The subdivisions' stormwater system has been designed to service the design flaw
'.l( for a fully developed subdivision using the assumptions in Appendix 2. Assuming an
g impervious area of 40% on avarage over all the lots but no mora then 50%, as
} . specifiad by the Kaipara District Plan.

5.3. Flow Paths

5.3.1. Primary flow paths
There ‘are two primary flow paths for the Metcalf development that service the
subdivision. The first is the 900mm diameter pipe that flows from the northern side of
the boundary, under ROW B, down Lot 40 (land to be vested in Council) and into a
protected drainage path on the south west side of Lot 7 DP170309.

Tha second primary flow path is lacated along the access Lot, Lot 40 and servicas the
swales lacated either side of the main road, This primary system is designed to carry
a 1in 10 year flow with a t, of 10 minutes.

Refer to Appendix 1 for a plan of the primary flow paths.

~

DESIGN AND FLOOD ESTIMATION




Metcalf Devslopments Lid cook | costella
Moir Point Road Consuiling Engineers

3.3.2.Secondary flow paths
Secondary flow paths are provided for the 1 in 100yr flow as shown on the appended
drawing.

ON SITE STORM WATER MAINTENANCE,
CONSTRUCTION AND CONVEANT AREAS

6.1. Infiltration systems
The geology of the site is peaty sand in with topsail and peat pockets. The sand is
permeable and the peat impermeable with varying particle sizes.

Due to the reliance on infiltration trenches, infiltration and temporary storage systems
within the sites and the potential for Peat to block the voids between the sand
particles and significantly reduce infiltration careful control to ensure that only clean
water is discharged to the ground filtration systems is required. it would be preferable
to control discharge to infiltration systems to below a suspended solids level of
30gm/l.

6.2. Swales and Secondary flow paths

The secondary flow paths are covered in sand material that is highly erodible from
water and wind action. It is essential that these remain topsoiled and grassed
preferably with Kikuyu or similar to prevent erosion. Continual observation and
maintenance is required to ensure successful operation.

All secondary flow paths are to be 3.0m wide stfips of land (restrictive covenants)
vested in council for the purpose of transporting any excess storm water from the
subdivision of the property Lot 7 DP107300. These covenant areas should nat be
built on for any purpose and maintained clear of debris, structures,.fences and any
material that will impede the clear flow of storm water along the swales,

There are lwo main areas that are to have covenants, over private property, placed
an them

1. A 3.0m width restrictive cavenant which centreline runs along the boundary
between Lot 3 & 4.

2. A 3.0m wide restrictive cavenant be placed along the southem boundary
through Lots 20, 21, 22, 23, 24, 25, 27, 30, 31 and 32.

There will also need to be two restrictive covenants over ROW B and the swale drains
each side of the main road up the subdivision to prevent any future. changes to the
ROW and roadway that might restrict, prevent or hinder the secondary flow path for

ON SITE STORM WATER MAINTENANCE, CONSTRUCTION AND
CONVEANT AREAS

(4]
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this sub division. The covenant each side of the main road will need to be 3.0m wide.
The restrictive covenant over ROW B will cover the entire boundary of ROW B.

See Appendix 1 for the covenant araas.

7. CONCLUSION

An appropriate storm water system which meets the requirements of the Kaipara
District Council Subdivision Consent for Metcalf Developments has been canstructed
for the subdivision which is to be taken over and operated and maintained by Kaipara
District Council.

Provided upstream discharges are controlled to similar design standards being a time

‘ of cancentration of 30 minutes and rainfall intensity of 55mm/hr the primary system

and appropriate coefficients of runoff for sandy sails, rainfall is collected in water
tanks and the maximum imperrneable developable area (roofs, concrete driveways,
etc) is controlled the system will have sufficient capacity for the upstream catchments.

A secondary overland flow path has been provided for flows up to the 1 in 100yr flow
which exceeds the 1 in 10 year flows.

Regular abservation and maintenance of the system shall be carried out by Kaipara
District Council to ensure proper aperation. This shall include but not be limited ta
checking and approval of infiltration designs to ensure no blockages by suspended
sediments, ensure the flow capacity of swales and overland flow paths are not
impeded and any erosion is immediately repaired and regressed.

o 8. LIMITATIONS AND QUALIFIACTIONS

This report has been prepared for the benefit of Metcall Developments Ltd as our
client with respect to the resource consent condltion 1. 1) (RM 030088) and for
Kaipara District Council approval of the proposal as defined in the brief. It shall not be
relied upon for any other purpose. The reliance by ather parties on the Information or
apinions contained in this report shall, without our prior review and agreement in
writing, be at such parties' sole risk,

Opiniens and judgments expressed herein are based on our understanding and
interpretation of current regulatory standards, and should not be construed as legal
opinions. Where opinions or judgments are to be relied on they should be
independently verified with appropriate legal advice

Recommendations and opinions in this report are based on data from onsite testing
desk studies and storm water calculations. The nature and conlinuity of subsoil

CONCLUSION
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conditions away from Metcalf Developments are inferred and it must be appreciated

that actual conditions could vary considerably from the assumed model.

During excavation and construction the site should be examined by an Engineer ar
Engineering Geologist competent to judge whether the exposed subsoils are
compatible with the inferred conditions on which the report has been based. it is
possible that the nature of the exposed subsoils may require further investigation and
the modification of the design based on this report.

Caok Costello Ltd would be pleased to provide this service to Metcalf Developments
Ltd and believe that the praject would benefit from such continuity In any event it is
essential that the firm is if there is any variation in subsoil conditions from those
described in the report as it may affect the design parameters recommended in the
report.

Cook Castello Ltd. have perfarmed the services for this project in accordance with the
standard agreement for consulting services and current professional standards for
environmental site assessment. No guarantees are either expressed or implied.

There is no investigation that is thorough enough to preclude the presence of

materials at the site that presently, or in the future, may be considered hazardous.
Because requlatory evaluation criteria are_constantly changing, concentrations of
contaminants present and considered to be acceptable now rmay in the future become
subject to different regulatory standards which cause them to become unacceptable
and require further remediatian for this site to be suitable for the existing or proposed
land use activities.

Hamish Peters Philip Cook

Be (Hons) _Gharlered Professional Engineer
BE (Hons), Dip.Ag
M.IPENZ, M.ACENZ, IPER, M.IOD

)
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9. APPENDIX 1: SITE PLAN AND LOCATION
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10. APPENDIX 2: STORM WATER CALCULATIONS
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"ARI 10m
2 11.1
- 10 15.7
« 20 .18.2
30 19.8
. 40 21.2
© 50 22.3
i 60 23.3
70 24.1
. 80 24.9
I 100 26.3
t 125 27.8
150 29.1

4 _mangawhai:
f aRI™  10m
2 0.9
v 10 1.4
- 20 1.6
i 30 1.8
¢ 40 1.9
&h 50 %g
4 "' 2.1
-~ BG 2.2
100 2.3
125 2.4
150 2.5
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rainfall.txt

HIRDSV2 - High Intensity Rainfall Design System
Northing 6564750, easting 2651370

. puration
20m ~ 30m 60m” 2h 6h 12h 24h 48h
15.8 19.4 27.7 36.1 54.9 71.6 93.3 110.7
22.3 (@27.5° 39.3 512 77.9 101.4 132.1 154.6 °
25.9 *0° 45.7 59.5 90.4 117.7 153.3 178.3
28.3 35.0 50.0 65.1 98.9 128.8 167.7 194.4
30.3 37.3 53.4 69.5 105.6 137.5 179.0 207.0
31.9 39.3 56.3 73.3 111.3 144.8 -188.5 217.5
33.3 41.0 58.8 76.5 116.2 151.2 196.8 226.7
34.5. 42.6 61.0 79.4 120.5 156.9 204.2 234.8
35.6 44.0 63.0 82.0 124.5 162.0 210.9. 242.2
37.6 46.5 ©66.6 86.6 131.5 171.2 222.8°255.3
39.8 49.1 70.4 91.6 139.1 181.0 235.5 269.3
31.7 51.5 73.8 96.0 145.7 189.6 246.7 281.6
standard errors (mm)
20m - 30m 60m 2h 6h 12h 24h 48h
1.3 1.5 2.1 2.8 4.0 4.7 6.2 7.6
2.0 2.3 3.4 4.5 6.2 7.4 10.1 12.0
2.4 2.7 3.9 5.3 7.2 g.8 11.8 13.9
2.6 2.9 4.3 5.8 7.8 9.6 12,9 15.1
2.8 3.1 4.6 6.2 8.3 10.3 13.7 15.9
2.9 3.2 4.8 6.5 8.7 10.9 14.4 16.6
3.0 3.3 5.0 6.8 9.1 11.4 15.0 17.2
3.1 3.4 5.2 7.1 9.4 11.8 15.5 1i7.7
3.2 3.5 5.3 g/ ok 9.7 12.2 5.2 .18.1
3.3 3.6 5.6 7.7 10.2 12.9 16.7 18.9
3.5 3.8 5.9 8.2 10.7 13.6 17.6 19.7
3.6 3.9 6.1 4.6 11.1 14,3 18.4 20.4
I ZS'S\N\-#
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L NORTHLAND SOIL MECHANICS AND TESTING LABORATORY
l Tarewa House, 19 Lower Tarewa Road, Tel, (09) 4389529, WHANGAREL
g .
- PERCOLATION TEST -GRAPH SHEET
i Test 24/ NZS 4610 : 1932 Appendix A
‘.‘
: Client:  METCALF OEVELOPMENT Ref.: 7924
N Job: Eifluent disposal - Report No.:
I Location: ESTUARY DRIVE, MANGAWAIL Page: !
b
.: Tested by: AK Presoaking condlilons: 30 MINUTES
g Date: 220772004 Wenther conditions priors  SHOWERS
; Loss In helght of water Percolatlon F-!at_g_ {mm/hr)
. Time | Vima elap TH1 | Tnz | TH3 | THa TH5 | TH6 THY [ TH2 [ THa | TH4 | TH5 | TH8
: 11:00 0 [] 0 Q 0 [F] 7]
; 11:30 0:30 290 180 | CAVED| 200 340 180 580 320 [ 400 680 380
12.00 1:00 _ 525 270 ars 520 325 | 470 220 0 350 360 290
% 1225 1:25 725 385 550 | CAVED| 470 480 276 0 420 1] 348
4 13.00 2.00 G35 495 725 580 328 189 0 300 0 189
" 13.30 2:30 1080 | 595 895 680 330 200 340 0 200
ki 14:00 300 1225 | 680 1040 790 280 | 190 250 |0 720
1415 3:15 1310 | 758 1120 875 360 260 ] 320 0 340
L 14:30 330 1380 | 795 1130 $10 280 | 180 280 [§ 40
b 1445 3:45 1430 | 820 1250 845 200 100 240 [ 140
e 1300 4:00 1565 | a5d 1525 865 250 125 300 G .| 60
i’,  Depihorhale 6306 600 600 600 600 600
vy Depth of topsail . - ! = = S
i Ciameler of hole 100 100 100 100 100 100
Parcolation Rate
1550+ meor e e
1500 < -eemis it ey = -
1450 =~ - e _
1350 = on ot w wmms P ——
1300 « —=—tm =-
1250 = ———— -
1200 - + — v - i
r} R Sy . A
b ! LT orrrp— : - -
#yp | gew o el
B e e T
P £ sa0 e e j= M THZ!
e ! =
7 3
=
Fro -
£
»
g
e B - f) = el e e e - e e & it 24 e o o i
20 640 00" 120 1:40 2:00 2:20 240 300 120 140 400 - -
Time Elapsad

7824 parcolation tast of lot 1 22-07-04.xis
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: Calculations for 3 vaund pipe fwing fuil or pasbally il

ROUND PIPE HYDRAULIC CALCULATIONS

Pipe Diameter (D): (900 [ i

. Pipe Slope: 0.90%
’ Manning's v 0.012
Full Valocity (Viy 2.925 mis
E Fipe Capacily (Qf): 1.861 c.m./3
Design Q |Qd, cms); 1.7 c.Im./s

QdiGf. 91.4%
Depih Ratio: 75.1%
VdAvVE 113.4%
Flow Depth (d): 676 mm
Flow Velacity (Vd): 3.32 mfs
Sinpe far full low 0 75%
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CivilTools TRAPEZOIDAL CHANNEL HYDRAULICS

Use seclion a. b, or ¢, depending on what you want te calculale

ICALCULATIONS FOR A TRAPEZOIDAL CHANNEL

3) Solve for Q@ and V given channel dimensions and depth

Base Width (B):0.1 m
Side Slopes (S8).2 H:v .
Mannings 'n"0.026
Bed Slope (S):2.000%
Flow Depth (d):0.22 m

Flow Araa (A): 0,16 sq.m
Welted perimaier (P):1.28 m
Flow Veloclty (V):1.37 ms
Flow Rale (Q):0.22 cum/s

Flow is: Suparcritical
Critical Depth {Yc).0.24 m ;
Sediment ._.Hm:moaa size (D75):27.0 i, approx

b) moro tor depth given Q and channgl dimensions

Base Width (B]:0.3 m
Side Slopes {SS):2 H:AV
Mannings '’ 0.026
Bed Slope (S):2.000%

B} :m_‘a__w —
= e
Flow Area (A).0.16 sq.m
Wetlted parimetar (P):1.26 m
Flow Velocity (V):1.37 mis
Flaw is; Supescritical
Crilical Dept (Yc):0.24 m
Segiment transport size [D75):27.8 mm, approx

<} Solve for hase width (B) given depth, Q, and channel dimensions

Side Slopes {55):2 HAV
Mannings 'n:0.026
Bed Siope (S): 2.000%

Flow Rate (Q}:0.223 cu.m/s
B . i L S
Hase Width (8:0.30  m
Flow Asea (A):0.16 sq. m
\ Wetted perimeter (P):1.28 m
N ' Flow Veloclty {V):1.37 mis

1 Flow is: Supercritical

. Critical Depth (Yc): 0.24 m

— . kb. ‘— Sedment transport size (D75):27.9 mm, approx | . — oAl ; izt
L ...«..;....?h..m....r...JHﬂ..‘m.‘..,l....avlrwq.ﬁ.;lmwl.m..m_-.w. ._w..n..w\...w....qo.a,ﬂ..ﬁvwi.-....m!.&. .w&nm ;Lng'.wvadmﬂmﬁ.? %%ﬂ#%i].ﬂ.lgvhb}. . :.._..x...tf\.w.i... -t..&_... . .....“_nﬂ.\ uurw{t. : .u. o e B
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CivilTools TRAPEZOIDAL CHANNEL HYDRAULICS

Use section a. b. or ¢. depending on what you want to calculate

ICALCULATIONS FOR A TRAPEZOIDAL CHANNEL

#) Solve for Q and V given channel dimensions and depth

Base Widlh (B):0.47 m
Side Stopes (S5):1 H:AV
Mannings 'n"0.026
Bed Siope (5):2.000%

Flow Depth (d):0.22 m . _
T T FowhArea(Aynis . sqm 1 ' 1
WeHed parimeter {P): 1.08 m !

Flow Velocliy {V}: 1.48 mis

Flow Rate (Q):0.22 cumfs
Flow is: Supercritical
Critical Oepth (Yc).0.24 m
Sadi tra i see (D75):30.6 mm, 8pprox

b) Solve for depth given Q and channel dimenslons

Basa Width (B):0.47 m
Side Slopes (S8): 1 HAV
Mannings 'n":0.026
Bed Slope (S). 2.000%
Flow Rale (2):0.223 . mis

—an e —— e oD e et i

Flow Deplh (d):0.22 m
Flow Area (&):0,15 g m
Walted perirmetar {P):1.09 m
Flow Velocity {V): 1.48 mis i 4
Flew Is: Supercrilical
Crilical Tepth (Yc); 0.24 m
Sedimen transport siza (D75) 30.7 T, appRax -

k) Salve for cmuo width (B) giver depth, Q, and channel n_!gw_o:u

Slda Slopes [SS):. 1 Hiv
Mannings 'n". 0.028
Bed Slope (5):2.000%
Flow Rats (Q): 0,223 su.mis

_ _ Flow Depth {d):0.22 m
Base Width (@):047  m
Flow Area {A):0 15 59. m
< Watted perimeter (P): 1.10 m
Flow Veloclty (V): 1.48 mis
Flow is: Supercritical
ay 7 Critical Deplh (¥t);0.24 m

L Sedimenl transpot size (075):30.6 :._g i .
2

|
St s o ,vh}_r S S . . . :
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INTRODUCTION

Bt e .§:;‘-'-- R %

Kaipara District Council have requested in the resource consent conditions
RMO30088, "condition 2. ee) a geotechnical suitability report be produced on Lat 7
DP 170309 that includes:

1. The geotechnical suitability of the proposed Lot 2-39.
2. Identify stable building platforms.
3. Make any specific design recommendations for canstruction.

This report has been prepared based upon numerous site visits, désktop study of
the surrounding geolagles, numerous test pits, Scala Penetrometers and Nuclear
Densometer tests provided by Cook Costelio Consulting Engineers and the
Northland Soll Mechanics and Testing Laburatory Ltd.

SITE DESCRIPTION

Lot 7 DP170309 is located near the southwestern outiet of the central Mangawhai
peninsula catchment area (22.57ha). prior ta devslopment this area consists of a
peaty swamp over laying acceding sand dune hills of the Mangawhai peninsula. The
flattened area had collected alluvial deposits of silt and peat, which over time formed
a swamp of dense Manuka and Tee Tree.

The sectlon topagraphy prior t earthworks consisted of a sand dune hil that ran
north to south from the northwestern corn inta the centre of the property. The centrat
and western area of the section were predominantly covered in the Manuka swamp

as described abave.

GEOLOGY

The Geolagy of the property from the New Zealand Land Inventory Map NZMS 290
sheet R08/09 (scale 1:100 000) ecﬂtron 1 1980 are soils of the coastal sand dune
complex that are referred to as red hill sandy loam (RLH).

The Lithology of the area from the New Zealand Land Inventory Map NZMS 230
sheet R08/09 (scale 1:100,000) edition 1 1980 are a combination of two types of
soils.

The first is found over Lat 7 DP170309 and predominantly ta the west which is an
alluviurn: mud, sand and grave! with minor peat, forming terraces deposits up to 10m

INTRODUCTION 1
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above stream or river beds, depasits up to 30m thick; unconsalidated to very soft.
Unweathered, or weathered to brown stained material to depths of 2m (A13)'

The second type of soil that covers the catchment areas ac &'éD and most of the
peninsula are sand: feldspathic with some quartz, minor dark minerals and clay,
forming ﬂxea dunes; unconsalidated to very soft. Unweathered or weathered to brown
stained very soft clayey sand to depths of 5m.

SITE INVESTIGATION

4.1. Pre-Earthworks

Initial geotechnical investigations were undertaken in early March 2003 to quantify the
amount of silty PEAT that had to be excavated before residentiai development was
possible. Two initial boreholes performed over site showed the silty PEAT to be at
depths of 0.9m and 1.1m below the surface. This gave estimates in the range of
12,000-15,000m? of soil to be excavated. It was agreed by the principal and engineer
that the hili iha! ran through the centre of the section, would be excavated, re-laid and

compacted over the site to specified design levels.

Refer to Appendix  for the cut to fill areas.

4.2. Post Earthworks
The contractor for the job was specified to compact the excavated sand in
accordance with NZS 44311089 and NZS 4404.2004:

“n accordance with ciause 7.4.3.2(a) “The minimum and maximum densities for the
soil are established by lests specified in 11.10 (Relative Density Test), and the dry
density of the compacted fil is expressed as a relative density in tarms of these
minimum and maximum densities. This relative density should be not less than 80%."

Equipment used an the job was a motor scraper for cutting and moving the bulk of the
sand around site. Additional equipment brought anto site was a tractor taed roller to
achieve compaction over all filled areas. s emm e --

Nuclear Densometer tests were performed on site during construction to test and
racord all compaction resuits. These results were based on a previous minimum and
maximum dry density test. Refer to Appendix 3 for results.

The compaction results from the Nuclear Densaometer tests range between 92.3-
106.2%. All compacted fill areas achiaved compaction relative easily. Refer to

Appendix 2 for results.

N

SITE INVESTIGATION
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Dynamic Cone (Scala) Penetrometer tests were performed on site after each Nuclear
Densometer test to verify the uniformity and penetration resistance of the insitu sand.
The allowable bearing capacity of the insitu sand varied over the site with some areas
falling below 100Kpa allowable bearing capacfity, which is recommeanded for
residential construction. For that reason it is recommended that each site be
assessed prior to any residential foundation design .which will take place. With
compaction of the construction area it is expected that each site will achieve an
allowable bearing capacity of 100Kpa.

BUILDING SUITABILITY

- pans and were only found over the site where the hill had been.

- development, - --—- - ---

51. Lot1

A geotechnical description and assessment of this Lot is outside the scope of the
resource consents but is considered necessary o explain the sail conditions under
the excavated hillside and how these may affect effluent disposal and also other soil
conditions found aver the subdivision. Lot 1 has had compaction tests performed over

" the site on the western side of tiie section due to the il placed therd. Most of these

sites did not need compaction tests due to the sand dune hill that was located over
the sections. The soil is considered ta be uniformly graded dune sand that has been
top loaded and therefoie is considered to be sufficiently compacted for the proposed

. purpose of effluent treatment and disposal.

Numerous test pits have been performed over Lat 1 for the purpose, of establishing
the water table for ffluent disposal. The tse! pits revealed there to be thin layers of
sandstone over the site but are not considered to be one consistent sandstone layer.

: This impervious layer of sandstone more probably pockets of sandstene which form

¢

- The future development of Lot 1 Is proposed to be commercialllight industrial. No

foundation assessments for these developments will be based on information from
this report, but will need geotechnical testing relevant to the size and scope of the

5.2, Lot7-15, 17-36

These sites have been laid or partially laid with excavated sand, compacted and
lested in accordance with NZS 4431:(1989) and .contract speclﬁéations of one
Nuclear Densometer test per 100m?® for the first 10 tests and then one nuclear
Densometer test per 500m? if the first ten comply. All compaction raquirements were
achieved aver the sites for residential development. Refer to Appehdix 2,

BUILDING SUITABILITY

4
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\Buudmg sites within these sections will be within a 3.0m offset from the property

. "...m.' P .,g.,houndartes as specified in the Kaipara District Council Plan,

) '. : rpn:r‘%ta any residential development soil tests wall need to be undertaken to ensure

; _";_f, resldential foundations are designed approprlately for the onsite soil conditions at the

e :.. tlm?e Yaf development These tests are to ensure the ground to suitable for NZS 3604
N _.standard foundations.

..:7 ‘?-'aw.';"

8337 Lot 2-6, 37-39

¢ ."": " ﬁ'hesa sites were nct tested for compaction due to no fill being needed to be placed

L b

ER |
over lhe site to achieve design levels.

A _f " ,Bﬁldmg sites within these sections will be within a 3.0m offset from the property
rbgu ndanes as specified in the Kaipara District Council Plan.

:_ “I".'- u',,

-J qresudennai foundations are designed approprlately for the onsite soil conditions at the

S -tm""-"‘ £
v -:;,prr'}eofdevelopment

*xf
'STORM WATER

',E'I .’.I-\'
. = *:ﬂ]*:s recommended that residential deve1opers will be required to undertake a flood

NZS 4431:{1988), earthworks compactions standard.
NZS 4404: (2004); Land development subdivision engineering standard
NZS 4402, Methods of testing soils for civil engingsr purposes. |

| ' Kaipara District Council Subdivision Consent for Metca\lf Developments
:{ 2 %ﬁ;’j been produced for the subdivision of Lot 7 DP107309.

i} __" %"-flt__i is now confirmed that Lot 7 DP107309 has been appropriately developed far
‘h Yres;dentiat development in accardance with good geotechnical engineering practices.
T & 1‘}!:1

,‘F’?‘-.f,*'

5};..,_

‘f"STGRM WATER 4
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All proposed sections on Lot 7 DP107309 will have building sites within a 3.0m offset
form their respective boundaries. These building sites will require further scil tests of
the specific locations of the residential developments foundation to verify or confirm
that residential foundations are designed appropriately.”

1 -

4 8. LIMITATIONS AND QUALIFIACTIONS

b This report has been prepared for the benefit of Melcalf Developments Ltd as our
i client with respect to the resource consent condition 1. ee) (RM 030088) and for
Kaipara District Councit approval of the propasal as defined in the brief. it shall not be

ralied upen for any other purpose. The reliance by other parties on the information or
opinions contained in this report shall, without our prior review and agreement in

writing, be at such parties’ sole risk.

Qpinions and judgments expressed herein are based on our understanding and
interpretation of current regulatory standards, and should not be construed as legal
opinions. Where opinions or judgments are to be relied on they should be

independently verified with appropriate legal advice

Recommendations and opinions in this report are based on data from desk studies,
Nuclear Densometer readings, scala penetrometers and numerous test pits. The
" nature and continuity of subsoil conditions away from Metcalf Developments are

inferred and it must be appreciated that actual conditions could vary considerably
" From the assumed model. Cook Costello Ltd has not independently verified certain
information during the desktop study and do not make any endorsements as to its
accuracy.

i "'.-‘.During excavation and construction the site should be examined by an Engineer or

wcumpanb!e with the inferred conditions an which the report has been based. It is

.iposmb}e that the natura of the exposed subsoils may require further investigation and

o "éoo« Costello Ltd would be pleased to provide this service to Metcalf Developments
\. 'I'. kY g Ltd ‘and believe that the project would benefit from such continuity. In any event it is
4/ --: .essentlal that the firm is If there is any variation in subsall conditions from those
: descnbed in the report as it may affect the design parameters recommended In the
feporl ;-

¢ y > ,“ L nz
S " "Ceok Costallo Ltd. have perfarmed the services for this project in accordance with the
“ *: _standard agreement for consulting services and current professional standards for

; "' ‘\ ’Enylronmental site assassment, Na guarantees are eilher expressad or implied.

o

—— e e
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There is no investigation that is thorough enough to preclude th.e presence of
materials at the site that presently, or in the future, may be considered hazardous.
Because regulatory evaluation criterfa are constantly changing, concentrations of
contaminants present and considered to be acceptable now may in the future bacome
subject to different regulatory standards which causa them to become unacceptable
and require further remediation for this site to be suitable far the existing or proposed
land use aclivities.

iy /%:::‘/ - @

Hamish Peters Philip Cook

Be (Hons} Chartered Professional Engineer
BE {Hnns), Dip.Ag
MAPENZ, M.ACENZ, IPER, M.IOD
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9. APPENDIX 1: SITE PLANS

APPENDIX 1: SITE PLANS
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_.NORTHLAND SOIL MECHANICS

TTTTTTTTITTT T AND TESTING LABORATORY LTD
' 2 Norfolk Street

Whangarei

PH 09 4389529

TEST REPORT

’

Lab Job No: '8020-415
Your ref.; 7924
Date of issue: 4.3-04
Date of Re-Issue: -
Page: 1 of 42
Test Report.
PROJECT : Metcalfe developments,
Stage 1. compaction control.
CLIENT : Cook Costello Ltd
2 MNarfolk Street
Whangaret
ATTENTION : Mr Philip Cack
INSTRUCTIONS: Dstermination of the field dry density and water content using a nuclear
densometer.

Delerminalion of the penetration resistance of a sojl using a dynamic cone

(scala) penelrometer, .
Determination of the minimum & maximumn dry densily of a cohesionjess soil
(subcontracted to geotechnics) ’

TEST METHOD ; NZS 4407:1991 Test 4.2.1, £42.2.
NZS 4402:1991 Test 6.5.2
NZS 4402 1938 Test 4.2.1,4.22.4.2, (subcontracted 1o geotechnics)

As Per Laboratory Sheets attached .
/’Dﬂ/Z

D.Krissansen

ForN.SM.T.L. T Approved Signatory
i All tests reported herain
5 @ have been perfarmed in
) accardance vith the
l f18oratary laboratory's scape of

acereditation

+EARTHWORKSsROADING«SUBDIVISIONSEFFLUENT:
*AGGREGATE TESTSsCHEMICAL ANALYS!ISs
This regort shall not be repraduced axcapt in full, vithout written approval of the laberatory




NORTHLAND SOIL MECHANICS ‘ " Norfalk House

2
I AND TESTING LABORATORY LTD i
[ DYNAMIC CONE (SCALA) PENETROMETER PH 09 4389529
NZ5 4402 :1988 Test6.5.2

E LabJobNo: 8020415 Scala No: 8P 1

Client: Cook Costello Ltd Ref.: 8020415
F Job: Metcalfe developments Report No.: - 04-22
. Location: Mangawhai 7. Page: 20of 42

Ground level: ~ 400mm below GL Slopse sfthe line Is the suggested comralaton of

# (mm/Slow) and CBR after STOCKWELL
REF; NZ ENGINEERING (32,6) 15 Juns 1977
( This comment is exeluded from endorsemant)
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= Y Checked By
‘,'_ \ Date:
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' NSMTL Test 23 ‘ ’?‘Jé
+1.5/03/2004 . . . Krissansen
8020-415,7924 metcalfe, mangawhai, 19-11-02  5S31-Issue No: 1 Approved Signatory
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. NORTHLAND SOIL MECHANICS DGR Ouss

~ AND TESTING LABORATORY LTD 2N hangare

DYNAMIG GONE (SCALA) PENETROMETER - PH 09 4380529
NZS 4402 : 1988 Test6.5.2

LabJob No:  8020-415 Scala No: SP2
Client; Cook Costello Ltd Ref.: 8020-415
Joh: Metealfe developments Report No.: . D4-22
Location: Mangawnai . Page: 30142
Ground level: ~ 400mm below GL Slope of the fine fa the suggasted correlaton of

& (mmyblow) and CBR aher STOCKWELL
REF; NZ ENGINEERING (32,6) 15 Juna 1877
( This cammant s excluded from endorsement}
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.*:.;_:_13029-415,7924,me:calfe, mangawhai, 19-11-03  SS31-lssue No: t Approvad Signatory
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RTHLAND SOIL MECHANICS z“é%'fﬂ&*é?r“;i
] TESIING LABORATORY LTD Whangarei
g " E DYNAMIC GONE (SCALA) PENETROMETER RHIOORE802D
NZS 4402:1988 Test65.2°
Job No:  8020-415 Scala No: SP3
nt: Cook Costello Ltd Ref.: 8020415
H Metcalfs developments Report No.: 04-22
ation: Mangawhai 7. Page: 40f 42
und level: ~400mm below GL Slope of tha fine Is tha suggested coetation of
@ (mm/blow) and CBR after STOCKWELL
REF: }LZ ENGINEERING (32.6) 15 June 1877
( This comment is excluded from ondorsement)
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RTHLAND SOIL MECHANICS sl
D TESTING LABORATORY LTD Whangarei
5 PH 09 4389529

DYNAMIC CONE (SCALA) PENETROMETER
NZS 44021988 Test65.2

yJoh No: 8020415 ScalaNo: . . SP4
it Cook Costallo tid ' Ref. 7924
bR Matcalfe developments Report No.: 04-22
satlon: Mangawhai 7 Page: . 5 of 42

Slope of theline sthe suggestad caorrelation of
s (mmyblow) and CBR aler STOCKWELL
REF: NZ ENGINEERING (32,6) 15 June 1977
( This comment Is axcluded from endorsement }

sund level;  ~400mm below GL
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NORTHLAND SOIL MECHANICS el

AND TESTING LABORATORY LTD Wrangare
PH 09 4389529

DYNAMIC CONE (SCALA) PENETROMETER
NZS 4402:1988 Test6.5.2

Lab Job No: 8020415 Scala No: SP5
Client: Cook Costello Ltd Ref. 7924
Job: Metcalfe developments Report No.: . 0422
Location: Mangawhai =2 Page: Gof 42
Ground lavel: ~ 400mm bsglow GL Siape of the lina ts the suggested comelatian of

o {mmyblow) and CBR afer STOGKWELL
REF: NZ ENGINEERING (32,6) 15 June 1977
{ This commentis excludad frem endorsement)
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)RTHLAND SOIL MECHANICS Shepuiuee
IDFESTING LABORATORY LTD Whangare
PH 09 4389529

DYNAMIC CONE (SCALA) PENETROMETER
NZS 4402 : 1988 Test6.5.2

tb JobNo: 8020415 Scala Nos SP6
lient: Cook Costelle Ltd Ref.: 7924

ob: Metcalfe developments Raport No.t' . 04-22
scation: Mangawhai °. Page: T Tof42
round level: ~400mm beldow GL Slopa of the line is the suggested cacratztion of

@ (mmblov) and CBR after STOCKWELL
REF: tZ ENGINSERING (32,6) 15 Sune 1977
{ This comment is exzlded ftom endorsement )
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NORTHLAND SOIL MECHANICS B

DYNAMIC CONE (SCALA) PENETROMETER REI0571359229
NZS 4402 ;1988 Test6.5. 2,
LabJobNo:  8020-415 Scala No: SP7 . '
Client: Cook Costello Ltd Ref.: 7924
Job: Metcalfe developments ReportNo.: . _ 04-22
Location: Mangawhai Page: 8 of 42
Ground level: ~ 400mm below GL Slops of the line is the suggestad earrelatian of

¢ {(mm/blow) and CBR aftar STOCKWELL
RZF: NZ ENGINEERIMNG (32,6) 13 Juna 1977
{ This cemment is exsleded from endorserant)
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IORTHLAND SOIL MECHANICS

MNUNUIA L iuws

. 2 Norfotk Street
\ND TESTING LABORATORY LTD ' ~ Whangarel
DYNAMIC CONE (SCALA) PENETROMETER PH 09 4389529
NZS 440271988 Test 6:5:2———--
Lab Job No: 8020415 Scala No: sP8 .
Client: Cook Costella Ltd Ref.: 7924
Job: Metcalfe developments Report No.: 04-22
Location: Mangawhai - page: - gofd2
Ground level: -~ 400mm balow GL Slope el tha line is the suggesled correlatian of
8 (mmbicw) and CBR afar STOCKWELL
REF: MZ ENGIMEERING (32.6) 15 Jura 1977
(This commant |s oxcl:ded fram andorsemant)
o .
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NORTHLAND SOIL MECHANICS - P I

X _AN'D TESTING LABORATORY LTD ' Whangarei

) DYNAMIC CONE (SCALA) PENETROMETER PH 09 4389520

" NZS 4402:1988 Test6.5.2

LabJobNo:  8020-415 Scala No: SP3
Client: Cook Costello Ltd Rel.: 7824
Job: Metcalfe developments Report No.: ~ 04-22
Location: Mangawhai - Page; : 10 of 42
Ground level: -~ 400mm below GL Slope cf tha line 73 the suggested correlation of

e {(mm/blow) and CBR afier STOCKWELL
REF; MZ ENGINEERING (32,8) 15 June 1977
( This comment ls excluded from endorsemant )
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NORTHLAND SOIL MECHANICS Narfolk House

" 2 Norfolk Street
+ AND TESTING LABORATORY LTD Whangarei
DYNAMIC CONE (SCALA).PENETROMETER R .
NZS 4402 ;1888 Test65.2
Lab Job No: 8020415 Scala No: sP10
Client: Cock Costello Ltd Ref.: 7924
Job: Metealle developments Report No.: - 04-22
Location: Marigawhai = Page: 11042
Ground fevel: ~ 400mm below GL Slope of the line is the suggasted corretation of
e (mmyblow) and CBR aker STOCKWELL
REF; MZ ENGINEERING (32.5) 13 June 1577
{ This cammant is exzluded from endarsement)
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NORTHLAND SOIL MECHANICS " Norfolk House

. . 2 Norfolk Street
_ AND TESTING LABORATORY LTD Whangarei
o DYNAMIC CONE (SCALA) PENETROMETER PH 09 4383529
' " NZS 440271988 Test6.5.2
LabJdobNo: 8020415 ScalaNo: SP11
Client: Cook Costello Ltd : Ref.: 7924
Job: Metealfe developments Report No.: | 04-22
Location: Mangawhal 2 Page: 12 0f 42
Ground level: -~ 400mm balow GL Sloge of the line i1 the suggested ¢otrelation of
# (mrvblow) and CBR aker STOCKWELL
REF: NZ ENGINEERIMG (32,6) 15 June 1977
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NORTHLAND SOIL MECHANICS S Hause
. AND TESTING LABORATORY LTD Whangarei
-t DYNAMIC CONE (SCALA)-PENETROMETER | PH 09 4383529
NZS 4402 ;1888 Test6.5.2 F
- LabJobNo: 8020415 Scala No: §P12
Client: Cook Costelio Ltd Ref.: ) 7924
Job: Metcalfe devalopments Report No.: 04-22
Location: Marigawhal - Page: 13 of 42
Ground level: ~400mm below GL Slcpa of the line ks the suggested corretation of
e (mmftlov) and CBR after STOCKWELL
REF: NZ ENGINEERING (32,6) 15 June 1877
{ This carment is excluded from endorsement )
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NORTHLAND SOiL MECHANICS

—_—_—

Narfolk House
2 Norfolk Street

AND TESTING LABORATORY LTD Whangara
DYNAMIC CONE (SCALA) PENETROMETER PH 09 4389529
NZ8 44021 1983 Test'6.5.2
LabJobNo:  8020-415 Scala No: sP13
Client: Cook Costelio Ltd Ref.: 7924
Job: Metcalfs devalopments Report No.: 04-22
Location: Mangawhai Pags: 14 0f 42
Ground level: -~ 409mm below GL Sicra of the line is the suggestad corralation of
e (mmfSlea) and CBR after STOCKWELL
REF: M2 ENGINEERING (32,6) 15 June 1977
{ This comment is excluded from endatsament )
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" NORTHLAND SOIL MECHANICS zi\;ffrf;'[';';gusi
orfolk Stree
g 6ND TESTING LABORATORY LTD Whangarei
' DYNAMIC CONE (SCALA)-PENETROMETER PH 09 4389529
NZ8 4402 ; 1988 Test6.5.2
Lab Job No: 8020415 Scala No: . SP14
Client: Cook Costello Ltd Ref.: 7924
Job: Metcalfe developments Report No.: 0422
Location; Mangawhal :: Page: 15 0f 42
H Ground level: =~ 400mm beiow GL Slope of tha line Is t1a zuggsstad correlation of
e {mmlow) and CBR aRzr STOCKWELL
REF: NZ ENGINEERING (32,6) 15 Juna 1977
L, { This comment is excluded from endarsement )
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NORTHLAND SOilL. MECHANICS ;:fff',’;g‘t’“f
orfa ree

= ANDTE
s STING LABGRATORY LTD ot
DYNAMIC CONE (SCALA)Y PENETROMETER PH 08 4389529
NZS 4402 : 1988 Testb.5.2 .
LabJob No:  8020-415 Scala No: S§P15
Client: Cook Costello Ltd Ref. : 7924
Job: Metcalle developments Report No.: 04-22
Location: Mangawhai.. Page: 16 of 42
Ground level: ~ 400mm below GL Slaps of the line is the suggested carratation of
8 (mm/blaw) and CBR after STOCKWELL
REF; MZ ENGINEERING (32,6) 15 June 1977
U ( This camment is excluded from endorsament)
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Fn NORTHLAND SOIL MECHANICS . Norfalk House

g 2 Norfalk Streat
i AND TESTING LABORATORY LTD Whancoe
i DYNAMIC CONE (SCALA) PENETROMETER HHCEL3RI
NZS 4402 ;1988 Test6.5.2
LabJobNo: 8020415 Scala No: sP16
Client: Couk Costello Ltd Ref.: 7924
Job: Metcalfe developments Report No.:- ' 04-22
Location; Mangawhai 2 Page: 17 of 42
Ground level:  ~400mm below GL Slope of the lina is the suggastad comataticn of
@ {mmblew) and COR after STOCKWELL
REF: 1Z ENGINEERING (32,6} 15 June 1977
( This comment is excluded frorn endarsement )
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NORTHLAND SOIL MECHANICS Norfolk House

) . 2 Norfolk Streat
_ AND TESTING LABORATORY LTD Whangare
DYNAMIC CONE (SCALA)}PENETROMETER PH 09 4339529
NZ5 4402: 1988 Test6.5.2
~ LabJobNo: 8020415 ScalaNo: SP17
Client: Cook Costello Ltd Ref.: 7924
Job: Metcalfe developments Report No.: ~ 04-22
Location: Mangawhat " Page: 18 of 42
Ground lavel: ~400mm below GL Slopa of the line is the suggested eorrefation of
B (mmblow) and CER after STOCKWELL
REF: M2 ENGINEERING (32,6) 15 June 1977
{ This comment s excluded from endarsement )
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NORTHLAND SOIL MECHANICS Narfolk House

i 2 Nortolk Street
. A]ND TESTING LABORATORY LTD Whangarai
' DYNAMIG GONE (SCALA) PENETROMETER PH 09 4369529
NZS5 4402 : 1988 Test6.5.2 "
LabJobNo: 8020415 : Scala No: SP18
Client: Cook Costello Ltd Ref.: 7924
Job: Metcalfe devetopmants Report No.: 04-22
Location: Mangawhal = Page: 19 of 42
Ground level: ~ 400mm below GL Slope of the line Is the suggested corelation of |
e (mmvhiow) snd CBR after STOCKWELL
REF: NZ ENGINEERING (32,8 15 June 1977
{ This comment is excluded from endorsament )
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NORTHLAND S@IL MECHANICS, I
l . AND TEST_INQ LABORATORY LTD Whangara
< ad ) . .
g i DYNAMIC CONE (SCALA) PENETROMETER PUf0SEag02
I NZS 4402 ;1988 Test6.5.2
e Lab.JobNo: 8020415 .. Scala No: SP19
Client: Cook Costello Ltd Ref.: 7924
' Job: Metcalfe developments Report No.: - 04-22
Location: Mangawhai ** Page: 20 0f 42
Ground level: ~400mm below GL Slepe ¢f the ling Is the suggssted comelation of
| e {mmvElow) and CBR afler STOCKWELL
REF: Nz ENGINEERING {32,6) 15 Junte 1977
{ This esmmant is oxcluded from endersament )
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NORTHLAND SOIL MECHANICS R
ree
I Y “AND TESTING LABORATORY LTD Whangaret
- DYNAMIC CONE (SCALA) PENETROMETER PH 09 4388529
I NZS 44021988 Test6.5.2 .
- “LabJob Neo: 8020415 , Scala No: SP20
Client: Cook Costelio Ltd Ref.: . 7924
I Job: Metcalfe developments Report No.: 04-22
: Location: Mangawhai™ Page: 21 of 42
3 Ground level: =~ 409mm below GL Slope of ths line is the suggested carelation of
u {mm/blow) and CBR alter STOCKWELL
:‘ REF: NZ ENGINEERING (32.6) 15 June 1877
. ( This commaentis excluded from endarsament}
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NORTHLAND SOIL MECHANICS Norfaik House

g 2 Norfolk Strest
. AND TESTING LABORATORY LTD “Whangare!
o DYNAMIC CONE (SCALA).RENETROMETER PH 09 4389529
NZS 4402 : 1988 Test6.5.2 .
LabJobNo: 8020-415 B ScalaNo: sP21
Client: Cook Costella Ltd Rel.: 7924
Job: Metcalfe developmants Report No.: * 0422
Location: Ma_ngawhai:‘ Page: 22 of 42
Ground level: ~ 400mm helow GL Slope of the lino is the suggestad comelatian of

e (mrevblovs) and CBR aler STOCKWELL
REF: NZ ENGINEERING (32.6) 15 June 1977
{ This commont iz excludad fram cndorsement )
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A R ) 71T oIE . : T -
0 AP I N I - -5 L I; ” ! %LIL !,_115_, I 1
T |®d | B | %5 |05 . u_ 3 i [l B 20
2 EVY | 8 215 {0a7 04 : ) i g
3 4.9 13 10.2 V.36 . s ¥ - 1
5 |TWZT 18 | 177 (043 » ; - )
5 [ 43 [ 2304 U4y A v g 7 7
. 5379 |28 2 U5 T 5 5 :
51 957 1 53 | Ba [UsY L + i ~f— I i ;
: I T P 2 07 2 = : A 0
b 5| B3| a5 | TTE 087 N K i i
X N ; ] L .
\‘ N ' P ANP i 7
£ : ; V4 F
’ \ . ;
6 . . >
L) 0
Y\ £ : | L - :
. ':‘: :I ! A ra EH]
I — 3 [ # v 2
" \\ E 0.5 1 .'; 7 7 -
H [— .
. \\ S ; 7 ¥a F i
; '.-. \ E -q F A . k] &
‘ T ) 0 F '- 4 -
1. ‘ E. 0.4 :‘l . * _" . 7 iy T J--
A \\ E ' L 4 } P, L e 3 .
3 g T 17 e i 8 1= .
' \ Z gsflllf 7 A 3
LA I ’ . . -
\ B K 3 < =
. % T T . :
Lo = ‘ . .! * Fl 1 -
02 if | 4 4 = =
T Iz - .
' g Yy KT K L* .
g Y B 17 v a
P " \\ f: = E :
I ey =\~ c1Lf 1. L
8 : AR AP
N [ T
: N G S
= \ N i R inferred cbr % @ 2.5mm
N 10 29 30 40 50 ) 10
i = ) Number of Blosws
- e 3 ’
A (S \ Recorded By: U. Kfssansen
Ty A\ Oate: 14
s ) M T Checked By:
i e Date:
e X geles

+INSMTL Test 23 %
+ .+ 1810372004 ' . Krissansen
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) NORTHLAND SOIL MECHANICS 2%‘;"{{‘2};{";‘:"5?
5 . ree
. * AND TESTING LABORATORY LTD b il
DYNAMIC CONE (SCALA) PENETROMETER PH 09 4359529
NZS 4402 : 1988 Test6.5.2 )
LabJob No: 8020415 ' Scala No: sp22
Client: Cook Costelio Ltd Ref.: - 7924
Job: Metcalfe developments Report No.: 04-22
Location: Mangawhai -- Page: 23 0f 42
Ground level: ~ 400mm below GL Slope of the line is the suggested correlation of
e (mm/blow) and CER after STOCKWELL
REF; MZ ENGINEERING {32,6) 15 June 1977
{ This comment is excluded Iram endarsemant)
N:J Tipta | Total [mmvbiov] depth
S LI L SR Scala Penetrometer Results
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NORTHLAND SOIL MECHANICS Norfolk House
Y 2 Norfolk Street

. oo A'ND TEST'NG LABORATORY LTD Whangarei
DYNAMIC CONE (SCALA} PENETROMETER PH 09 4389529
NZS 4402 : 1988 Test6.5.2 .
LabJob No: . 8020415 Scala No: 8P23
Client: Cock Costello Lid Ref.: . 7924
Joh: Metcalle developments Report No.: 04-22
Location: Mangawhai - Page: 24 0f 42
Ground level: ~ 400mm below GL. Sfope of the line is the suggested correlation of

& {mavblow) and COR after STOCKWELL
REF: MZ ENGINEERING (32,8} 15 June 1577
{ This comment is excluded from endorsement)

MNo! | Tipto | Total fmmblow dapth
8l f )
e AL ! N ) Scala Panetrometer Results
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- . NORTHLAND SOIL MECHANICS RNy,
orfalk Street
s AND TESTING LLABORATORY LTD - Whangarei
DYNAMIC CONE (SCALA) PENETROMETER . SRINEEa0529
NZS 4402 : 1988 Test6.5.2
LabJobNo: 8020415 ScalaNo: . SP24
Client: Cook Costello Lid Ref.: 7924
; Job: Metcalfe developments Report No.: 04-22
; Location: Mangawhai ** Page: 25 of 42
¥ Ground fevel: ~400mm below GL Slope of tha lina s the suggasted cotrelation of
& (mmblow) and CAR aftar STOCKWELL
REF: NZ ENGINEERING (32,6) 15 June 1977
{ This comment is exciuded frorn endorsement )
. MHo. | Tipta | Total [mmtlow depth
R o AL B ) Scala Penetrometer Results
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NORTHLAND SOIL MECHANICS Norfolk House
AND TESTING LABORATORY LTD e
N PH 09 4389529

DYNAMIC CONE (SCALA).PENETROMETER
NZS 4402 : 1988 Test8.5.2

LabJob No:  8020-415 Scala No: §P25
Client: Cook Costello Ltd Ref.: 7924
Job: Metcalfe developments Report No.x© 04-22
Location: Mangawhai -< Page: 26 of 42
Ground level: ~400mm below GL Slope of tha line & the suggasted conelatian of

@ {mm/blaw) and CBR after STOCKWELL
REF: NZ ENGINEERING {32,6) 15 June 1977
{ This cormment is excludod from endersement )

I: Mo. | Tipto | Total [mnvblow] depth
o Bl f
e A ] L) B Scala Penetrometer Results
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NORTHLAND SOIL MECHANICS R e
: \ €8
‘AND TESTING LABORATORY LTD Whangarei
DYNAMIC CONE (SCALA)-PENETROMETER P 00 4388529
NZS 4402 : 1988 Test5.5.2 ;
LabJobNo: 8020415 Stala No: . SP26
Client: Cook Costallo Ltd Ref.: 7924
Job: Metcalle developmsnts Report No.: 04-22
Location: Mangawhai ‘- Page: 27 of 42
Ground level: ~ 400mm below GL Slopz of the line is the suggested carrelatian of
@ {mm/blow) and CER after STOCKWELL
REF: NZ ENGINEERING {32,6) 15 Juns 1977
{ This comment I3 exclided from endorsement )
No. | Tipto | Totat [mmmblov depth :
Bl rot om{ Blows). £ () Scala Penetrometer Results
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"NORTHLAND SOIL MECHANICS AR

I CAND TESTING LABORATORY LTD Whangarei
- DYNAMIC CONE-(SCALA)PENETROMETER ICSEI33S5a9
I NZS 4402 : 1988 Test£6.5.2 )
. Lab JobNo: 8020415 “—Scala No: SP26

Client: Cook Costello Lid Rel.: 7924
I Job: Metcalfe developments Report No.:~ 04-22

Location: Mangawhai ;- Page: 28 of 42

Ground level: ~ 400mm below GL Slape of tha line Is the sugg=sted comatation of

@ (mm/tlow) and CBR afer STOCKWELL
REF: NZ ENGINEERING (32,6) 15 June 1977
{ This comment is excluded from endorsement)

Neo. | ‘Tipte | Tatal Mblovd depth
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{D'SOIL MECHANICS

2 Norfolk Street
NG.!.ABORATORY LTD Whangarei
o PH 09 4389529
s NUCLEAR DENSOMETER READINGS ™"
; NZS 4407:1991 Test 4.2.1, 4.2.2
|
: 8020-415 Tested By:
Cack Costello Ltd Date:
! Metealfe Developments Checked By:
i _ Mangawhai Date:
7924 B Page:
I 04-22
ty: 2.7 tm® (assumed) Maximum dry density: 1660 kg/m®
| Bulk | Dy |Molsture | b 3:;‘:3 V;?reers; ht:ar
Site No TestNo | Density | Density | Content il Compacti g
i kal® ka/m® % Volds et Ground | (corrected)
g g 9 mm kPa
- 1 1620 3530 6.0 34.1 92.3 250. -
- 2 1900 31760 8.0 20.5 106.1 250 -
- 3 1770 1680 5.0 29.1 101.4 250 -
: 4 1760 1680 45 301 101.5 250 .
-.t : . | !

wa "
[

e T

gy

D. Krissansen
Approved Signatory
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NORTHLAND SOIL MECHANICS 2 Norfolk Street
) AND TESTING LABORATORY LTD ey Whangarei
PH 09 43838529

NUCLEAR DENSOMETER READINGS
NZS 4407:1991 Test 4.2.1, 4.2.2

peanl S
v =

Lab Job No: 8020-415 Tested By:
Client: Cook Costello Ltd Date:
Job: Metcalfe Developments Checked By:
) Location: . Mangawhai Date:
" REF: T 79247 Page:
Repart No: 04-22
it Salld Density: 2.7 Ym®  (assumed) Maximum dry density: 1660 kg/m*
‘,': i Bulk Dry Moisture % Alr % g:f:; V;l:;::;'ar
. D H (] N
_ Date SiteNo | TestNo D:HISH’Y :';S’EY c°:’te"t Volds c°’:‘:°" Ground | (corrected)
i gim g'm ’ mm kPa
19/11/03 - 5 1760 1680 50 29.3 1G1.2 150 . -
o | 1911103 - 6 1760 1860 5.0 284 899.7 150 -
! ". 18/11/03 - 7 1750 1550 6.0 232 99.4 150 -

L, Krissansen

7924, milcaife, mangawhai, 191103 S533-lssue No: 1 Approved Signatory

b
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ND SOIL. MECHANICS
TING LABORATORY LTp

NUCLEAR DENSOMETER READINGS
NZS 4407:1991 Test 4.2.1, 422

2 Norfolk Straet
Whangarsi
PH 09 4389529

.

Ilo: 8020-415 Tested By:
Coaok Costelta Ltd Date:
Metcalfe Developments Checked By:
I . Mangawhai Date:
> 7624 i Page:
4 04-22
lily: 2.7 vm? {assumed) Maximum dry density: 1660 kg/m*
ﬂ Bulk Dry. | Molsture % gel’:h V;:'e f"&"’
‘SiteNo | TestNe Density | Density Content ik Compacti =y reng
2 a , Voids Ground [corrected)
kg/m kg/m % on juifny Kba
= g 1800 1700 5.5 27.6 102.6 200 . -
= 9 1780 1690 5.5 28.6 101.7 200 -
; = 10 1720 16830 6.0 30.4 98.0 200 -
s ‘ 11 1760 1620 8.0 257 9786 200 -
- |

ks

BRI

s
no

_.' féiiffgﬁ'_manga-r/hai, 19-11-03 8833-1ssue No: 1

M
. Krissansen

Fpproved Signatory
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r NORTHLAND $OIL MECHANICS 2 Norfolk Street
1. AND TESTING LABORATORY LTD Whangarei
v ] . PH 09 4389529
NUCLEAR DENSOMETER READINGS .
NZS 4407:1391 Test 4.2.1,4.22
Lab Job No: 8020-415 Tested By: Krissansen
Client: Cook Costelio Ltd Date: jg
Job: Metcalfe Developments Checked By: 7 .
Location: Mangawhai Date; s?)ﬁ
REF: 7924° Page: 32 of 42
Report No: 04-22
Salid Density: 27 Ym®  (assumed) Maximum dry density: - 1680 ka/m*
& Bulk | Dry |Moisture| , o L2 Soo VE?Z:QE.”
Date SiteNo | TestNo Den’sltay Densﬂsy Co;:ent Voids (:or:zach Ground |{corrected)
S ka/m kg/m _ mm kPa
l“ 21/11/03 - 12 1810 1710 8.0 282 103.0 ‘250 -
i i 21/11/03 - 13 1770 1680 5.5 284 101.2 250 -
i 21/11/03 - 14 1780 1700 45 29.2 102.5 250 -

5 NSMTL Test 25
% 810372004
- gom:ﬂ §.7924,melcalfe, mangawhai, 19-11-03

Woommt g

o,

SS33-Issue No: 1
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[

D. Krissansen

Approved Signatary
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" & NORTHLAND SOIL MECHANICS 2 Norfolk Street
' AND TESTING LABORATORY LTD s s i Whangarei
PH 09 4389529

e A

NUCLEAR DENSOMETER READINGS
NZS 4407:1991 Test 4.2.1, 4.2.2

Lab Jeb No: 8020-415 ' Tested By:
Client: Cook Castello Ltd Date: 3
Job Metcalfe Davelopments Checked By;
Location: . Mangawhai Date: i
REF: T 7924 Page: 33 of 42
Report No: 04-22
Solid Density: 27 Um®  (assumac) Maximum dry density: 1560 kg/m®
D
Bulk | Dy |Moistursf o & a?ff; V;:\;:;;ar
. ) t a
Date SitaMo | TestNo Densutsy T-:er;siay Co?/tent Voids Con;zactl Graund | (eotrected)
ka/m ‘g'm 2 mm kPa
28111463 | - 15 1860 1740 7.0 23.1 104.5 250 - -
26111403 - 16 1810 1680 75 24.9 101.2 250 -
26/11/03 - 17 1860 1730 7.0 23.3 104.5 250 -
26/11/03 - 18 1830 1690 | 85 | 231 101.9 250 -
267%::33 - 19 1780 1670 6.5 26.9 100.8 250 -
26111103 - 20 1790 1670 8.5 26.9 100.8 250 -
S 'I]"L‘.' Test 25 /Pm
M3r2004

§r415,7924.metcah'e, mangawhal, 18-11-03 5833-Is5ua Na: 1

D Krissanser{r;._ e
Approved Signatory"#" .
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" . NORTHLAND SOIL MECHANICS 2 Norfolk Street
. AND TESTING LABORATORY LTD . Whangarei
PH 09 4389523
NUCLEAR DENSOMETER READINGS )
. NZS 4407:1991 Test 4.2.1,4.2.2
Lab Job No: 8020-415 Tested By:
Client: Cook Costella Ltd Date:
; Jab: Melcalfe Developments Checked By:
Location: . Mangawhai Date: ;
REF: T 7924 Page: 4 3142
t Report No: 0422
Solid Density: 2.7 ¥m*  (assumed) Maximum dry density: 11660 kg/m®
2
[; . Bulk Dry Moisiure | | 5 Al % g:r:; V;::e Sh::lar
" Date SiteNe | TestNo | Density | Density | Content il Compacti reng
i _ ka/m® kafm? o Voids o Ground | (corracted)
;' 9 g mm kPa
28/11/03 - 21 1810 1710 6.0 266 102.7 250 - -
o 28/M1/03 - 22 1790 1660 a.0 256 89.8 250 -
d28/11103 - 23 1800 1710 5.5 27.7 102.9 250 -
o|2eMe3y - | 24 1900 1760 75 21.4 106.2 250 .
"',L' 28/11/03 - i 25 1790 1630 8.5 24.8 §9.2 250 -
K ’

o3 , o
 NSMTL Tast 25 d]ﬂ
-+, 80372004 . Krissansen

a :3.@'2['?-’4:!5,?924,me:cal.‘e, mangawhai, 19-11-03 85533-ssue No: 1 Aoproved Signatory

—t
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. NORTHLAND SOIL MECHANICS 2 Norfolk Strest
« AND TESTING LABORATORY LTD Whangarej
. o PH 09 4389529
NUCLEAR DENSOMETER READINGS
NZS 4407:1991 Test 4.2.1, 4.2.2
Lab Job No: 8020415 Tested By:
Client: Cook Costello Ltd Date: 03
Job: Metcalfe Developmants Checked By:
Lecation: . Mangawhai Date: g af
! REF: © 7924 Page: of 42
. Report No: 04-22
\ Solld Density: 2.7 Ym®  (m3sumed) Maximum dry density: 1660 kg/im®
: Bulk Dry | Motstura| % |- g:lm V::;f:::r
i _' { . 5- t ? -
\ Date SiteNo | TestNa Dker; lt:y DeT;Slay Cor;tent Volds Con;zach Ground | (corracted)
. g'm kg/m i mm kPa
" [eh2r003 : 78 760 7680 60 275 1016 250 - :
. 8/12/2003 - 27 1540 1720 7.0 24,5 103.5 250 -
: 8122003 - 28 1770 1860 6.5 27.9 100.0 250 -
" @ lerzzo0a 29 1770|1660 6.5 274 | 1003 | 250 5
] | i i i
:J"
W
Ko &
NSMTL st 25 L Z
.:sfgagng D. Krissansen
;-‘.{10?-0_-_'?1 9:7924. metcalfe, mangawhai, 19-11-03  5333s5u8 No: 1 Approved Signatory
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.
. MNORTHLAND SOIL MECHANICS 2 Norfolk Street
I i ¢ »AND TESTING LABORATORY LTD Whangarai
d e PH 09 4389529
NUCLEAR DENSOMETER READINGS
I NZS 4407:1991 Test 4.2.1, 4.2.2
: Lab Job No: B020-415 Tested By:
Cllent: Cook Costella Ltd Date:
I Job: Metcalfe Developments Checked By:
it Location: Mangawhai Date:
e REF: 7924 Page:
l Report No: 04-22
B Solld Density: 2.7 ¥m® _ (assumed) Maximum dry density: 1660 kg/m’
: Depth  |Vane Shear
' I D %
I Date Site No Test No D::s';ty Denrs!;ty 'g:t:lt:::: Al COm/pacti S Strength
Ip‘ kalm® Kalm? Y Voids o Ground |{corrected)
g gim™ | kg/m ) , mm kPa
l_ © 1271212003 - 30 €30 | 1730 6.0 258 1041 259 -
" 12/12/2003 - 31 1830 1740 8.5 28.3 104.7 250 -
. _,' ,‘
e .‘ - .‘_i:." 5’ .;','I N g 3
B - NSMTL Test 25 ) Z;
180312004 . D.Krissarsen
8020.415,792¢, metcalfa, mangawhal, 19-11-03  $S33-Issus No: | Appicaiséd. Signatary
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(32
. MNORTHLAND SOIL MECHANICS 2 Norfolk Street
I ) 4 LAND TESTING LABORATORY LTD Whangarej
& S— PH 09 4389529
NUCLEAR DENSOMETER READINGS "
I NZS 4407:1991 Test 4.2.1, 4.2.2
Lab Job Ne: 8020-415 Tested By:
Client: Cook Costello Ltd Date:
I Joh: Matcalfe Developments Checked By:
. Locatlon: Mangawhai Date:
. REF: C7924 Page:
l Report No; 04-22
i-' Solid Density: 27 vm® {assumaed) Maximum dry density: 1660 kg/m”
I
’_; Date Slte No Test No Denslt:y Densntly COr:/tent Voids Con;;;ach Ground |{corrected)
kg/m kg/m o - kPa
_I 18/12/2003 - 32 2600 176C 13.5 1G.5 106 0 250 -
1801272003 - 33 1800 1760 8.0 20.8 105.8 250 -
. 18/1272003 - 34 1780 1870 8.0 276 100.8 250 -
X

»

Pt :-:'..: . E )
" 'NSMTL Test 25 6?%2'
¥+ 8i03r2004 . Krissansen

bk ';89_20-415,7924,met-::a[fe, mangawhai, 19-11-03  $833-Issue No: 1 Approvéd Signatory

1] . {' - b ‘- .

by
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. NORTHLAND SOIL MECHANICS 2 Norfolk Streeg
4 AND TESTING LABORATORY LTD Whangarei
b PH 09 4389529

NUCLEAR DENSOMETER R.EADINGS
NZS 4407:1991 Test 4.2.1,4.2.2

b Lab Job No: 8020-415 Tested By: S
Client: Cook Costella Ltd Date: 13 04
" Jab: Metcalfe Developments Checked By:
e Location: Mangawhai Date: gt
+  REF: ©o7924° Page: 38 of 42
Report No: 04-22
1) i
t...  Solid Density: 2.7 Ym® (assumed) Maximum dry density: 1660 kg/m’
y t
“_ Y ‘Bulk -Dry | Moisture 9% Alr % g:ll:\: V;::a:;:har
T { o
Date SiteNo | TestNo D:';s“‘y Dkenls t:y Cor:/tenl Voids Con;!:‘actl Ground |{carrected)
gim grm & . ) mm kPa
it &01[2004 - 35 1800 1630 10.5 23.0 98.1 250 -
" . [131012008 = 3% 1760 | 1640 75 274 885 250 . |
-;.’.-.- 13/01/2004 - 37 1790 1620 10.5 227 97.7 250 - |
' 13/01/2004 - 38 1790 1670 15 254 100.3 250 . {
e X ol '

T2
. Krigsansen

S§533-Issue No: 1 .Approved Signatory
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’yog_fhl_mn SOIL MECHANICS . 2 Norfolk Street
 AND TESTING LABORATORY LTD Whangarel
IRl i Foirnas PH 09 4389529

NUCLEAR DENSOMETER READINGS
NZS 4407:1991 Test 4.2.1,4.22

Lab Job Ne: 8020-415 Tested By: sen
Client: Cock Costeito Ltd Date:” 04
Job: Metcalfe Developmsnts Checked By:
Lacation: Mangawhal Dats; | %
REF: Y7924 Page: 390142
Report Na: 04-22
Salid Density: 2.7 tm®  (assumed) Maximum dry density: 1660 kg/m®
e S
-Bulk | Dry - |Moisture| g i % g:f’;& Va‘;‘:‘en;;a'
Date SitaNo | TestNo Dansll;y Dens1§y c°':;ent Voids Con;pactl Ground |(corrected)
kgm kaim i n mm kPa
160172004 - 39 1780 1710 4.5 28.9 1027 250 -
: 16/0172004 - 40 1850 | 1680 9.5 21.3 101.5 250 -
: *mmam : 41 1900 1730 9.5 193 104.1 250 -
! 1
3
&
&
i
%
K o
!
¢
< 4
4
¥
o
4
W
c oo
;- #
' ,';
A
bl
%
i
o
i
e
3, NSMTL Test 25

.' Ly D
" - 819372004 %
K . 18020-415,7924, metcalfe, mangawhai, 1€-11-03 §533-Issue No: 1

Approved Sigatary
s i h e '\_”".".’

o - <

e *




Y
b », NORTHLAND SOIL MECHANICS 2 Norfolk Streat
" 'AND TESTING LABORATORY LTD Whangare

B ) = PH 09 4388528
i NUCLEAR DENSOMETER READINGS -

L NZS 4407:1991 Test 4.2.1, 4.2.2

. Lab Job No: 8020-415 Tested By: fasen

' Client: Cook Costello Ltd Date: 004
n Job: Metcalfe Developments Chacked By:
L: : Location: Mangawhal Date:

34 REF: 7924 Page:
l.‘: Report No: 04-22
’_;.: : Solid Density: 2.7 tim®  (assumed) Maximum dry density: 1660 kg/m”

- % Bulk Dry Moisture o Alr % g:l’:: :‘ V;::ers‘:;‘“
o Data SiteNo | TestNo Der:sn;y Denslgy Cc::a/tent Voids Con;;r)‘actl Ground |(corracted)
. kgim ka/m . "mm kPa
.- (12027004 - 2 1580|1720 14.0 122 | 1033 250 :

1210272004 - 43 1930 1680 15.5 12.1 101.0 250 -

... Krissagsen
Appravad Signatory

— b — =V A Nl

T B QPR T =
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", * NORFTHLAND SOIL MECHANICS Norfolk House

[ AND TESTING LABORATORY LTD 2lfiopti S taet
il _ Whangarei
> & PH 09 4389529

' APPENDIX 1-Test Results from Geotechnics -

”i‘ Lab Job No.: 8020-415 Ref: - 7
"'t Client: Cook Costelio Ltd Checked By:
E|  Joh: ¢ Metcalfe developments Date: €%
g\ Location: Mangawhai Page: 42 of 42

> Report Na: 04-22

Sampie No: 03-207 Minimum Dry Density
Maximum Dry Density

,,,,,,

e 3

88020
R8O/

R
hd

1:415,7924 melcalfe, mangawhai, 19-11-03 D. Kri_s‘sféq;s_é-n_:' s
004 Approved Signaldry .



/ .
Geotechnics
- Our Ref: 613917.60
" . Client Ref: 8020-415
' 25 November 2003
Page 1 of 3
Northland Soil Mechanics & Testing Laboratory
2 Norfolk Street
Whangarei
Attention: Darcy Krissansen
Dear Darcy
LABORATORY TEST REPORT
Maximum and Minimum Dry Density Test
Sampling Procedure
Samples have been tested on an as received basis from the client.
Sample/Test Location Plan BGE \'?ET:
None, R[}Z 1277, W

Samples

Bulk sample was delivered to our laboratory.

Date of Sample Receipt
18 November 2003

Clients® Instructions

Determine the maximum and minimum dry density of the sample.

F N

o oenm

Tu

e
N

X SorT

S L

Geatachnics Ltd - Testing Services, 23 Morgan St. Newmarket Auckland New Zea(and



Metcalf Devaiopments Ltd cook | castello
Moir Point Road Consulting Engineers

11. APPPENDIX 3: LABORATORY GEOTECHNICAL
INVESTIGATIONS - ‘

APPPENDIX 3: LABORATORY GEOTECHNICAL INVESTIGATIONS
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" Pore, St it ayior i i-::-—ud‘w‘*'?-:(.:‘-'" g - el cae e Fo
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A GEQTECHNICS LTD. Our Ref: 613917.60
orthland Soil Mechanics and Testing Laboratory Client Ref: 8020413
25 November 2003
Page 2 of 3
Supplement 1
Test4.2.1 Minimum dry density
Test 4.2.2 Maximum dry density.
1 Test Results
¢Table 1 — Summary of Results
Sample Identification 03-207
Location ‘Manguwhai
Maximum size of particle used in the test {inm) 0.600
Percentage of oversize material discarded (%) 0
Minimum dry density (t/m’) 1.36
Maximum dry density (t/m’) 1.66
Nominal mould volume (ml) 3000
Optimum double amplitude of vibration Assumed
Densified volume measured by Screeding
Soil condition f ; 4 nali Water content after
oil condition for maximum determination test 15.7%
Natural moisture content 5.3

Test Remarks

Maximum Dry Density:
Sample was saturated with water spray uatil it has an apparent cohesion, as opposed to soak

under water.

Material Description

03-207 : SAND(fine to mediumy}, loose, light to medium brown, some roots are present.



@ [HA AP

Appraved by Registrar-General of Land under No, 2002/6055
Easement instrument to grant easement or profit a prendre, or create land covenant
Sections 90A and 90F, Land Transfar Act 1952
5%, | El 6552222.8 Easement |)

Land registration district g:,p,w\’ Gy 01/01,Pgs 003, 28/08/06,

o coinas I

Grantor Surnams(s) must ve JERSIGNL, .,

13:28

Grantee Surname(s) must be underlined or in CAPITALS.
SANDWAY DEVELOPMENTS LIMITED and METCALF DEVELOPMENTS LIMITED

SANDWAY DEVELOPMENTS LIMITED

Grant* of easement or profit & prendre or creation or covenant

The Grantor, being the registered proprietor of the servient tenement(s) set out in Schedule A, grants to the
Grantee (and, if so stated, In gross) the easement(s} or profit(s) & prendre set out in Schedule A, or creates
the covenant(s) set out in Schedule A, with the rights and powers or provisions sat out in the Annexure
Schedule(s).

Dated this olyf  dayof August 2005

Attestation

Signed in my presence by the Grantor

- Mudauy

Signature})f witness

Witness to complete in BLOCK letters (unless legibly printed)
Witness name

R R MALONEY . Anna Garland
Director - SANDWAY DEVELOPMENTS | Occupation Solicitor
LTD o Auckland
Signature [comman seal] of Grantor MAigEs
77t )
%M_’j\ Signed in ln-y/m@sence by the Grantee
RRMALONEY Zﬁ : ié ¢

Director - SANDWAY DEVELOPMENTS | Signature of witness

LTD
Witness to complete in BLOCK letters (unless legibly printed)
4 - Witness name
__ Anna Garland

RRMALONEY Occupation Solicitor
Director - METCALF DEVELOPMENTS T/[D Auckland
Signature [common seal] of Grantee Agcreas J
Certified correct for the purposes of the Land Transfer Act 1952
p p /—" N

Solicitor for] the Grantee

“If the consent of any person is required [or the arant, the specified consent form must be used.

REF: 7003 - AUCKLAND DISTRICT LAW SQCIETY Rel Code: Sandway - 25/3



Vo

/‘f{‘,one,a
Approved by Registrar-General of Land under No. 2002/6055 1 poprov
Annexure Schedule 1 @ OzaGSSEra
\-:rﬂ'__/
Easement instrument Dated w August 2005 ] Page mof mpagas
Schedule A (Continue in additional Annexure Schedule if required.}
Purpose {nature and Shown {plan reference) Servient lenement Dominant tenement
extent) of easement, {ldentifier/CT) (Identifier/CT orin gross)
profif, or covenant
Land covenant 213643 to 213681 213681 and 172605

(inclusive)

Delete phrases in [ ] and insert memorandum

Easemenic-erproffts-dprandrs number as required.

rights and powers-{iacluding Continue in additional Annexure Schedule if

Aermerecovorants—and-conditionsi required.
Unig ise pravided below, the rights and powers implied in specific classes of easement are those
prescribed by the nsfer Regulations 2002 and/or the Ninth Schedule of the Property Law Act 1852.
The implied rights and powers are fadded-te] or [substituted] by:
Memorandurr-aumber ~registerad-un ster-Net-1862+
t - A, s o2}

Covenant provisions
Defete phrases in [ | and insert memorandum number as required.
Continue in additional Annexure Schedule if required.

The provisions applying to the specified covenants are those set out in:

[Annexure Schedule 2],

All signing parties and either their witnesses or salicitors must?/r initial [n this box

REF: 7003 - AUCKLAND DISTRICT LAW SOCIETY



Approved by Registrar-General of Land under No. 2002/5032 ,‘-‘33—"‘3’3@0;

Annexure Schedule 2 &/ Appraal i

Insert type of instrument \g\02/5032€F)a
“Mortgage”, “Transfer”, “Lease” etc ;j

IEasement Instrument Dated [.Z‘FL August 2005 I Page Eof Pa‘ges

(Continue in additional Annexure Schedule, if required.)

A. Sandway Devetopments Limited has undertaken a subdivision of cettain land resulting in residential
lots being created and more particularly described in those certificates of titles 213643-213681
inclusive referred ta in schedule A as the servient lots.

B. Sandway Developments Limited is presently the owner of the land contained in certificate of title
213681 referred to in Schedule A as one of the dominant lots,

C. Metcalf Developments Limited is presently the owner of the land contained in certificate of title
172605 referred to in Schedule A as one of the dominant lots.

D. It is the Grantor's intention that the lands referred to as the servient lots be the subject of the land
covenant as set out herein for the benefit of the dominant lots and further that the owner for the
time being of each of the servient lots shall be bound by the covenants, stipulations and restrictions
set out below to the intent that the respective owners and occupiers for the time being of the
dominant lots may be able to enforce the observance of such covenants, stipulations and
restrictions against the owners for the time being of the servient lots whether in aquity or otherwise.

E. The Grantor wishes to utilise the provisions of sections 49 and 66(a) Property Law Act 1952,

As incidental to and so as ta bind the servient lots for the bencfir of each of the dominant lots the Grantor
hereby covenants and agrees in the manner set out below so that the covenants will run with the servient
lots far the benefit of the dominant lots as faliows:

. The Grantor as registered proprietor of the servient lots will not object to nor oppose the Grantees
{for the purposes of this clause the Grantees shall include any future registered proprietors of the
dominant lots) undertaking a commercial activity within or upon the dominant lots (or the balance
of the land contained in the dominant lots, if that land is further subdivided) and the Grantor if
required by the Grantees will provide any consent as required by the Kaipara District Council (or its
successors) to enable the commercial activity to be undertaken by the Grantees.

The Grantar shall as regards to the covenants be liable only in respect of the breaches thereof. which shall
occur while the Grantor is the registered proprietor of any of the servient lots or any part of it in respect of
which any such breach shall occur.

[If this Annexure Schedule is used as an expansian of an instrument, all signing par.‘!igs ang either their witnesses or

solicitors must sign or initial in this box, ///
| Jh .

REF: 7025 ~ AUCKLAND DISTRICT LAW SOCIETY




|
Y

Land registration district

[NORTH AUCKLAND

Grantor

Approved by Registrar-General of Land under No. 2002/6055

'Easement instrument to grant easement or profit 8 prendre, or cre

Sections 90A and S0F, Land Transfar Act 18¢ 35 gEasemen
2 El 6M1u§§-uns.mwua.mm

ate lam-t -

i

Gon
{ ]
Approval
m;:ﬁ

2
Surname(s) must ve undedined or in CAPITALS.

AL AL L1

|

METCALF DEVELOPMENTS LIMITED *

Grantee

Surname(s) must be underinad or in CAPITALS.

METCALF DEVELOPMENTS LIMITED .

Grant* of easement or profit 4 prendre or creation or covenant

Schedule(s).

The Grantor, being the registered proprietor of the servient tenement(s) set out in Schedule A, gran
Grantea (and, if so stated, in gross) the easement(s} or profii(s) a prendre set out in Schedule A, or creates
the covenant(s) set out in Schedule A, with the rights and pawers ar provisions set out in the Annexure

ts to tha

Dated this A2 day of 9 e A doo\y

Attestation

Signed in my presepce by the Grantor

Signature [common seal] of Grantor

Signature of wilness
Witness fo compiete in BLOCK lstters (unfess lagibly printed)

Witness name Al SWEET MAN

Occupatlon SOLICITOR
TAKAPUNA

Address

/‘@é;’;;m

Signed In my presenpé by the Grantee

Signature of Mrlngss

Witness to complefe in BLOCK letters (unless legibly printed)
Witness name

Ad. SWEETMAN
Occupation SOLIC!TOR
- TAKAPUNA
Signature [common seal] of Grantee Address
Certified correct for the purposes of the Land Transfer Act 1852. /

“If the consent of any person Is required for the grant, the specifi ant form_must be

REF: 7003 — AUCKLAND DISTRICT LAW SOCIETY

.%al:c: itor far] the Grantee

Ret Code: metmang?

E
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Appraved by Registrar-General of Land under No. 2002/6055 @'}; o
i groval i
Annexure Schedule 1 18, 02/6055ER )
Nipcg”
Easement Instrument Dated | D Dot Aoy, ] Page rl Jof [ 2 Ipages
Schedule A {Continue in additional Annexure Schedule if required.}
Purpose (nature and Shown (plan reference) Servient tenement Dominant tenement
extent) of easement, {Identifier/CT) (Identifier/CT or in gross)
profit, or covenant
Right to drain A on DP 341981 172605 - Certificates of Title
Sewerage w AR on DP 341981 172606 fo 172642 -
(inclusive)
Delete phrases in [ ] and insert memorandum
Easements or profits & prendre number as required.
rights and powers (including Continue in additional Annexure Schedute if
terms, covenants, and conditions) required.

Unless otherwlse provided below, the rights and powers implied in specific classes of easement are those
prescribed by the Land Transfer Regulations 2002 and/or the Ninth Schedule of the Property Law Act 1652.

The implied rights and powers are [varied] fregatived] [added to] erfaubstituted] by:
{Memerandum-number —registerad-under6estion

[the provisions set out in Annexure Schedule 2).

Covenant provisions
Delete phrases in [ ] and insert memorandum number as required.
Continue in additional Annexure Schedule if required.

All signing parties and either their witnesses or solicltors must sign or Initial in this box

e Lo

REF: 7003 ~ AUCKLAND DISTRICT LAW SOCIETY

[ B



Approved by Registrar-General of Land under No. 2002/8032
Annexure Schedule
Insert type of instrument
"Mortgage"”, “Transfer”, “Lease” etc

Easement J Dated I WL Dot bote Dae L!_J Page@of Pages

. (Continue in additional Annexure Schedule, if requirad. )

SCHEDULE 2

Unless otherwise provided below the rights and powers implied in specific classes of easement are those
prescribed by the Land Transfer Regulations 2002 and/or the Ninth Schedule of the Property Law Act
1972;

The implied rights and powers are varied and added to by the following provisions:

L. Any maintenance repair or replacement of any easement facility that is necessary because of any
act or omission by any user of the easement facility being either or all the owners of the
dominant and servient tenements (which includes any of their agents, employees, contractors,
sub-contractors or invitees) must be carried out promptly by that user at the sole costs of that user

facility” means those services and land containing those services as specified on Arsa "A™on Dl:t
41981 and more p.articularly described in Schedule A hereto. * and Area "AA"

2 trthe ootion of Grantoe .

the Geantee shall . forthuith provide the Goantor with A nuyisterble

okt ; . the comection hy-all the Registered proocietors of Lots
1981 and Lots 16 to 39 [P 341981 W

Jo the reticulated public sewerage scheme for
Mangawhai (as defined and referred to in Resource, Consent No. RM030088 dated 11
May 2004 by the Kaipara District Council) anad-

'i Atk - biqazges insl 3
3. The costs of preparation,g I poNOrage R a0 Loasemmes shall beg the

Grantor however any costs associated with the signing of the extinguishment of the sewerage
easement and deliveringi&) A%lf Grantor shall he%&ﬁ the grantee.

4, The Grantee hereby shall be liable to the Grantor in respect for any failure to deliver up the
signed extinguishment of sewage easement.

Forthwrith upn execution of the sunmender instrumnt by the Grantee the within sevage easement shall
bedearaitobea;tirgxished:—nﬂc-fmﬁxt?‘erformarﬂeffectsavefcrtterightofthe&antorto
@ll foraregistembles:rra’ﬂerofﬂ’nesa-ageeasemtassetwtin Clause 2 hereof and the
fulfilment by the Grantee of it's doligations as set out in Clauses 2 and 2 heveot.

or in such proportion as relates to the act or omission. For the purposes of this clause "easement M

If this Annexura Schedule Is used as an expansion of an instrumant, all signing parties and eithaer their witnesses or

sollcitors must sign or Initial in this box. Zw\

—

REF: 7025 ~ AUCKLAND DISTRICT LAW SOCIETY

aprendet, instoument
ament of this sewerage easement upon M
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ANNEXURE SCHEDULE - CONSENT FORM

Land Transfer Act 1952 section 238(2)

Page of Pages

(“insert type of instrument)

Person giving consent Capaclity and Interest of Person giving consent

BANK OF NEW ZEALAND -

MORTGAGEE Under Mortgage No.
59977971 -

Consent

Defate words in [ Jif inconsistert with the consent
State full details of tho mattar for wiich consem I3 required

[Without prejudice to the rights and powers existing under the interest of the persen giving consent)

The Person giving consent hereby consents to registration of: the within

&Q Arreasement in-gross creating a right to drain sewesage '

344884 and undertakes that if it exerciges any of its powers and remedles under that it
wlil do so subject to the provisions of this easement instrumant but otherwise without
)»rejudlca to the rights and remedies of the mortgagee under its martgage.

* the mextgage

-
Dated this 1p W day of T@ﬂ\)oﬁ\_\ 2004/ § %

Attestation

Signed In my presence by the Person giving consent
SIGNED Jor,

behaif of EAA:M on %
X oF i
| ZEALAND 5% OF NEW | Signaturs g ness

At
N Emr.-ys . Witness to compiete in BLOCK letters (unless lagibly printed):
i | i th 00d | Witness name Margaret Jane Aston
T, ass name:;

Notl Rop | occupation: Bank Officer

.| Address:

Auckland

Signatura/s of Parson/s giving
consant

*An Annexure Schedule in this form my be attached to the relevant instrument, where consent |s required to enabje
registration under the Land Transfer Act 1952, ar ather enactmants, under which no farm is prescribad,

D0412039.TS.DOC:gd

Sumame musl! be underlined (sq, Cavealor under Caveal no.)



Bank of New Zealand

CERTIFICATE OF NON-REVOCATION
OF POWER OF ATTORNEY

We, Rachel Elizabeth Wood and Noel Renald Letford both of Auckland, Bank Officers,
saverally certify that:

1.

By deed dated 26 October 2001 (the “Deed"), we were, by virtue of being respectively
a Second Authorised Officer, and a Second Authorised Officer, appointed jointly as

attorneys of Bank of New Zealand (the “Bank") on the terms and subject to the
conditions set out in the Deed.

Copies of the Deed are deposited in the following registration dis tricts of
Land Information New Zealand as follows:

Canterbury as No. 5110221
North Auckland  as No. DG57518.1
Otago as No. 5110774
South Auckland as No. 5110008
Taranaki as No, 483763.1
Wellington as No. 5110812

We have executed the instrument(s) to which this certificate relates under the powers
conferred by the Deed.

At the date of this certificate we have not received any notice or information of the
revocation of that appointment by the dissolution of the Bank or otherwise.

SIGNED at Auckland this 10th day of January 2005

2L ) <A

Rachel Elizabeth Wood

SIGNED at Auckland this 10th day of January 2005

oel FoOnald Letford b

Q:\Credit Aisk ManagomentiCredit Daclsions\Deeds Advice\Cartificata of Non Revocation Rachal & Moal rf
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