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The Lakes Stage 3E - Geotechnical Completion Report

1. INTRODUCTION AND SCOPE

This Geotechnical Completion Report (GCR) has been prepared by Coffey Geotechnics (NZ) Ltd
(Coffey) for the Lakes (2012) Limited following completion of earthworks for Stage 3E of the Lakes
Subdivision and in general accordance with the conditions of Council resource consent number
RC21332.

This GCR contains the results of site investigations together with as-built plans derived from Harrison
Grierson Consultants Ltd (HGCL) topographical data. It describes bulk earthworks completed during
the 2007-2008, 2013-2014 and 2014-2015 earthworks seasons.

The extent of earthworks observed by Coffey is shown on the appended plans (Figures 1 to 6,
Appendix A). A Statement of Professional Opinion (Form G2) and Summary of Technical Data (Form
G3) for the works described herein are also appended.

2. DESCRIPTION OF SUBDIVISION

Stage 3E of the Lakes subdivision is located near the southern end of Lakes Boulevard in Pyes Pa,
Tauranga. The site location and original ground contours are shown on Figure 1.

Before work began, the majority of the site consisted of flat or gently rolling north-south oriented
plateau at approximately RL 60m (Moturiki Datum, 1953).

During the 2007 to 2008 earthworks season, excavation of the elevated plateau was undertaken in
the southern extent of Stage 3E and also within lots 352 to 355 to the west. Contours of the works
completed are shown on Figure 2. The finished ground surface (surveyed in 2012) is shown on Figure
3.

In 2012 ownership of the Lakes subdivision passed from Grasshopper Farms Ltd to The Lakes (2012)
Ltd. Further earthworks were completed for which additional excavation was undertaken on the
plateau in the northern and eastern regions of Stage 3E. Combined cut/fill contours for the 2013-
2014 and 2014-2015 earthworks are shown on Figure 4 Appendix A.

Civil infrastructure for these stages of the subdivision was installed in 2015 and 2016. The finished
(March 2016) ground surface is shown on Figure 5 at approximately RL 58m in the southern/ eastern
region of Stage 3E and increasing gently to approximately RL 60m in the northern/western region.

3. RELATED REPORTS

The following documents were prepared prior to or during the design and development of Stages 3E:

1. ‘Pyes Pa West Urbanisation Development, Tauranga — Geotechnical Assessment Report’,
report prepared by S&L Consultants Ltd (Ref: 16944, dated October 2003).

2. ‘Detailed Site Investigation for the Lakes Subdivision Stage 3, Takitimu Drive, Tauranga’,
report prepared by Coffey Environments (Ref: ENNZAUCK51132AA, dated 21 March 2013).

3. ‘Geotechnical Investigation Report for the Lakes Subdivision — Stage 3 (Phase 1) at Pyes Pa,
Tauranga’, report prepared by Coffey (Ref: GENZTAUC13086AF-AA, dated 29 April 2013).

Coffey Geotechnics (NZ) Ltd
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4. ‘Summary of Works Report, The Lakes, Stage 3, Tauranga’ report prepared by Coffey
Environments (Ref: ENNZAUCK51132AB, dated 7 April 2014).

5. ‘Geotechnical Investigation Report for the Lakes Subdivision — Stage 3 Zone 2 at Pyes Pa,
Tauranga’, report prepared by Coffey (Ref: GENZTAUC13086AK-AC, dated 7 April 2014).

6. ‘The Lakes Subdivision Stage 3 Zone 1 Earthworks Completion Report’, report prepared by
Coffey (Ref: GENZTAUC13086AF-AE, dated 15 August 2014).

Key conclusions of the main documents are summarised below.

3.1. Geotechnical Assessments

The original geotechnical assessment for the Lakes subdivision was completed by S&L Consultants
Ltd and contained an overview of geotechnical conditions for the entire Lakes project. The report
concluded that the site was generally adequate for subdivision and residential development, subject
to appropriate design and construction.

Subsequent geotechnical investigation reports by Coffey in April 2013 and April 2014 summarised
additional investigations that were completed to specifically assess the Stage 3 area. These
investigations generally confirmed the S&L conclusion that the site was adequate for subdivision.

3.2. Contaminated Soils Report

Due to the presence of farm buildings and facilities on the original site, Coffey was also engaged to
conduct an environmental assessment of the proposed development area. The results of this
assessment were described in the Coffey Environments report of March 2013 (Section 4, reference
2). This report identified isolated areas of possibly contaminated soil at the sites of a (suspected) pre-
existing sheep dip, an above-ground fuel storage tank and a diary effluent pond.

Further investigation at the suspected sheep dip site did not find evidence of significant soll
contamination in this area. Soils beneath the fuel storage tank and the effluent pond were sub-
excavated during the early stage of earthworks in 2013 and were buried beneath road areas within
the development area as required by the Environmental Management Plan. This work was observed
and results presented by Coffey Environments in the Summary of Works Report of April 2014
(Section 4, reference 4).

3.3. Earthworks Completion Report

The August 2014 Earthworks Completion Report (ECR) concluded that the bulk earthworks
undertaken in 2007-2008 and 2013-2014 were generally completed in accordance with the relevant
standards and guidelines including NZS 4431 (Code of Practice for Earth Fill for Residential
Development) and the Tauranga City Council Infrastructure Development Code (TCC IDC).

The ECR also referred to the presence of subsurface erosion features (‘tomos’) found in other Stages
of the Lakes Subdivision, indicating soils below the plateau may be subject to erosion and scouring.
While ‘tomos’ have not been observed within Stage 3E, it is possible erosional features may be
encountered during construction on these lots.

Coffey Geotechnics (NZ) Ltd
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4. INVESTIGATIONS COMPLETED

Geotechnical investigations have been undertaken on this and adjacent sites during each stage of the
Lakes subdivision’s design and construction, including five test pits that were excavated in 2012
within or near Stage 3E to depths of up to 6m to assess shallow ground conditions before the 2013-
2014 work season (Coffey, TP04 —TP08 on Figure 3). Logs are included in Appendix C.

On completion of the bulk earthworks in 2016, Coffey drilled a total of 38 hand-auger boreholes to a
target depth of 2m on approximately every second lot to confirm finished subgrade conditions. The
location of each borehole is shown on Figure 5. Although not shown on the plan, the boreholes are
numbered according to the relevant lot number. For example, the hand auger borehole on Lot 352 in
Stage 3E is referred to as HAL352. Where two hand auger boreholes occur on the same lot, they are
appended with the letter A and B. Logs of these boreholes are included in Appendix D.

5. OVERVIEW OF GEOLOGICAL CONDITIONS

The subject area is located on an elevated, gently sloping plateau. Below the topsoil layer, the pre-
development soil profile across this plateau comprised of volcanic ashes including the Hamilton Ash
and Rotoehu Ash. This ash sequence is common throughout the Tauranga area. At this location the
volcanic ashes overlie ancient alluvial deposits of the Matua Sub-Group and weakly cemented pumice
sands of the Te Ranga Ignimbrite.

Excavations in 2007-2008 and 2013-2014 reduced the thickness of the volcanic ashes across most of
the plateau by up to 7m. The subsoils below many of the finished lots therefore comprise volcanic ash
silts but in some areas excavations have penetrated through the ash layers and the finished lots are
underlain by variable Matua Sub-Group soils. These include silts, sands and clays which can be
highly sensitive to reworking.

6. EARTHWORKS OPERATIONS
6.1. Plant

Earthworks during the 2007-2008 season were completed by Bob Hicks Earthmovers Ltd. The
contractor for the 2013-2014 and 2014-2015 seasons was JMC Civil Construction Ltd.

The main items of plant used during each of the bulk earthworks phase comprised Terex motor-
scrapers and bulldozer or tractor towed 'scoops’, hydraulic excavators, bulldozers, articulated all-
terrain dump trucks (ADT’s) and sheep’s-foot rollers.

6.2. Construction Programme

Earthworks in 2007 and 2008 summer included excavations of up to 4m depth on the main plateau as
shown on Figure 2.

In 2010, work on the Lakes subdivision site ceased under the original developer, Grasshopper Farms
Ltd, when that company went into receivership. Records from this time are incomplete until work
started again on site under The Lakes (2012) Ltd in 2012.

Coffey Geotechnics (NZ) Ltd
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During the 2013-2014 and 2014-2015 earthworks seasons, the remaining earthworks were completed
to form the current ground surface, including excavation of up to 6m depth within Stage 3E. Cut
contours for this period are shown on Figure 4 and the finished ground surface is shown on Figure 5.

We note the cut/fill contours are shown at 1m vertical intervals. As such, fill depths of less than 1m
will not appear on this plan. It is understood minor filling was completed to ‘fine-tune’ the finished
landform and fill materials were observed in the post-development boreholes on Lots 390, 392 and
404. Fill depths shown in the G3 — Summary of Geotechnical Data For Individual Lots table, allow for
minor earthworks shown in these areas.

Several pre-existing farm buildings and facilities were removed from site at this time. This included

the sub-excavation and disposal of contaminated soils from areas around the buildings in accordance
with the 2014 Summary of Works Report.

7. QUALITY CONTROL
7.1 Fill Control

As this area is within bulk cut with finish earthworks, there has not been laboratory fill testing
conducted in Stage 3E. The minor fill materials observed onsite have been assessed using
undrained shear strength measurements in the post-development hand auger boreholes.

8. ENGINEERING EVALUATION AND
RECOMMENDATIONS

8.1 Fill Quality

Based on hand auger investigations, results indicate that the minor fill observed on parts of the site
has been compacted to adequate standard (greater than 150kPa).

8.2 Static Settlement

As the entire site is now between 1m and 6m below original ground level, static settlement is not
considered to be of concern within Stage 3E of the Lakes Subdivision.

8.3 Slope Stability

Similarly, it is considered that Stage 3E is not situated in proximity to a slope that may have an
adverse effect on the site.

8.4 Foundation Design & Bearing Capacity

Most of the lots discussed in this GCR are underlain by natural volcanic soils which have been
exposed by excavation. While the large majority of tests and investigations in these soils indicate they
are adequate for standard shallow foundations, areas of relatively weak or sensitive materials have
also been encountered in the post-development hand-auger boreholes.

Coffey Geotechnics (NZ) Ltd
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It is therefore recommended that dwellings on the new lots be supported on pod-raft type foundations
(e.g. ‘rib-raft’) which have been specifically designed for a geotechnical ultimate bearing capacity of
200kPa. The ground conditions under many of these lots should also be adequate for standard
foundations designed in accordance with NZS 3604, however this would need to be confirmed by
specific site investigation at the building consent stage.

It should be understood that due to the volcanic nature of the natural soils on this site, it is possible
that local soil conditions may vary from those discussed above. Some soils observed onsite are also
potentially prone to sub-surface erosion (e.g. ‘tomos). It is therefore important that any potentially soft
or unsuitable soils encountered in the foundation excavations are brought to the attention of a
geotechnical professional.

8.5 Stormwater Management

To further reduce the potential for surface and sub-surface erosion, all stormwater from impervious
areas within the development will need to be carefully collected and piped to a safe disposal point or
to the reticulated network. Particular care should be taken to avoid areas of ponded stormwater or
concentrated flows around and under buildings or structures.

9. CONCLUSION

Based on the observations and investigations presented in this report and with some reliance on the
diligence of the earthworks contractors, it is concluded that the earthworks and subdivision of Stage
3E have been completed in general accordance with our previous recommendations and current
Tauranga City Council Infrastructure Development Code.

Coffey Geotechnics (NZ) Ltd
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10. LIMITATIONS

This report has been prepared solely for the use of the client, The Lakes (2012) Limited, their
professional advisers and the relevant Territorial Authorities in relation to the specific project
described herein. No liability is accepted in respect of its use for any other purpose or by any other
person or entity. All future owners of this property should seek professional geotechnical advice to
satisfy themselves as to its ongoing suitability for their intended use.

The opinions, recommendations and comments given in this report result from the application of
normal methods of site investigation. As the post construction factual evidence has been obtained
solely from boreholes and test pits, which by their nature only provide information about a relatively
small volume of subsoils, there may be special conditions pertaining to this site which have not been
disclosed by the investigation and which have not been taken into account in the report.

For and on behalf of Coffey

Report Prepared By:

..
3
=
{
|

D B CULLEN
Engineering Geologist

Report Reviewed By:

Bt 4O

D SULLIVAN
Principal Geotechnical Engineer

Geotechnical Suitability Statement Signed By:

R TELFORD
TCC Category 2 Geotechnical Engineer

Coffey Geotechnics (NZ) Ltd
GENZTAUC13086AP-Al
24 June 2016
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STATEMENT OF PROFESSIONAL OPINION AS TO THE
GEOTECHNICAL SUITABILITY OF LAND FOR BUILDING

NAME OF SUBDIVISION The Lakes Subdivision — Stage 3E

COUNCIL FILE NUMBER RC No: RC21332

ENGINEER RESPONSIBLE FOR Robert Telford

DEVELOPMENT

QUALIFICATIONS: TCC Category 2 Geotechnical Engineer

I, Robert Telford of Coffey Geotechnics Ltd, 96 Cameron Road, Tauranga, hereby confirm that:

1)

2)

3)

4)

| am a professional person, appropriately qualified with experience in geomechanics to ascertain

the suitability of the land for building development and was retained as the Soils Engineer to the

above development.

An appropriate level of site investigation and construction supervision has been carried out under

my direction and is described in our development evaluation reports dated 29 April 2013 and 7

April 2014.

In my professional opinion, not to be construed as a guarantee, | consider that;

a) The areas shown in my report dated 24 June 2016 of each new allotment are suitable for the
erection thereon of the building types appropriate to the zoning of the land, provided that
reference is made to my Geotechnical Completion Report Ref. GENZTAUC13086AP-Al,

e) The original ground not affected by filling is suitable for the erection thereon of residential
buildings requiring specific design subject to the recommendations presented in my
Geotechnical Completion Report Ref. GENZTAUC13086AP-Al, dated 24 June 2016.

This professional opinion is furnished to the Council and the owner for their purposes alone, on

the express condition that it will not be relied upon by any other person and does not remove the

necessity for the normal inspection of foundation conditions at the time of erection for any
dwelling.

Signed J Date: 24 June 2016

a [ PRODUCER STATEMENT 2
i"v ,§UITAB] LITY OF LAND FOR BUILDING I}EVELDFMENTJ L

Taurangacry INFRASTRUCTURE DEVELOPMENT CODE ) VERSIONT [ )

L L July 2011
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Subsurface data Foundations 2818|822 3|3 |8
X o, ~ o FD'- 3 a o =
o = | o S |l2 | ®m |z |2|39
> = © |8 |w | |5 |5 |2
5 5 — . —a [ 2 ® | S |3 |w |2 |8
- o Shear Subdivision Natural Natural Conventional | Specific | 2 | & g (5|2 |35
g T | Strength Filling Topography Topography Shallow Design S | = ® 0% « &
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® g |3 L
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
373 | 388 N/T N - N Y 1 N Y NIN|NIY|N|N|N|NIJY
374 | 436 173 N - N Y 1 N Y NI{N| N|J]Y|N|N|IN|NI|]Y
375 | 468 N/T N - N Y 1 N Y NIN|NIY|N|N|N|NIJY
376 | 455 >202 N - N Y 1 N Y NI{N|N|J]Y|N|N|N|NI|]Y
Pod-raft type foundations specifically designed
377 | 508 N/T N - N Y 1 N Y NININIYININININIY for geotechnical ultimate bearing capacity
200kPa, subject to Section 8 of Coffey GCR ref:
GENZTAUC13086AP-Al.
378 | 628 156 N - N Y 2 N Y NIN| N|]Y|N|N|IN|NI|]Y
N/T = Not Tested.
379 | 461 N/T N - N Y 4 N Y NIN|N|Y|N|N|N|NIJY
380 | 449 108 N - N Y 6 N Y NI{N| N|]Y|N|N|IN|NI|]Y
381 | 435 N/T N - N Y 5 N Y NIN|N|Y|N|N|N|NIJY
382 | 408 >183 N - N Y 4 N Y NI{N| N|Y|N|N|IN|NI|]Y
A
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—
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DP No: Lot 1001 DP486181 Property Address | 310 Lakes Boulevard, Pyes Pa RC No: 21332
w wv wv (%) o 2 ?) (@) (@)
S|z |2|8/5|3 |23
Subsurface data Foundations 2818|822 3|3 |8
X o, ~ o FD'- 3 a o =
o = | o S |l2 | ®m |z |2|39
> {a ® o @© =3 D) ® =
5 5 — . —a [ 2 ® | S |3 |w |2 |8
- o Shear Subdivision Natural Natural Conventional | Specific | 2 | & g (5|2 |35
g T | Strength Filling Topography Topography Shallow Design S | = ® 0% « &
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® g |3 L
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
383 | 555 >202 N - N Y 5 N Y NIN|NIY|N|N|N|NIJY
384 | 588 74 N - N Y 6 N Y NI{N| N|J]Y|N|N|IN|NI|]Y
385 | 400 >202 N - N Y 4 N Y NIN|NIY|N|N|N|NIJY
386 | 445 >202 N - N Y 3 N Y NI{N|N|J]Y|N|N|N|NI|]Y
Pod-raft type foundations specifically designed
387 | 434 133 N - N Y 3 N Y NININIYININININIY for geotechnical ultimate bearing capacity
200kPa, subject to Section 8 of Coffey GCR ref:
GENZTAUC13086AP-Al.
388 | 409 >202 N - N Y 3 N Y NIN| N|]Y|N|N|IN|NI|]Y
N/T = Not Tested.
389 | 417 >202 Y <1 N Y 3 N Y NIN|N|Y|N|N|N|NIJY
390 | 452 >202 Y <1 N Y 3 N Y NI{N| N|]Y|N|N|IN|NI|]Y
391 | 506 N/T Y <1 N Y 4 N Y NIN|N|Y|N|N|N|NIJY
392 | 546 >202 Y <1 N Y 4 N Y NI{N| N|Y|N|N|IN|NI|]Y
A

a__ Tauranga City

SUMMARY OF GOTECHNICAL DATA FOR INDIVIDUAL LOTS

G3

—

INFRASTRUCTURE DEVELOPMENT CODE

VERSION 1

! 1
|

Julv 2011




DP No: Lot 1001 DP486181 Property Address | 310 Lakes Boulevard, Pyes Pa RC No: 21332
w wv wv (%) o 2 ?) (@) (@)
S| |S|S|8|5(3|23
Subsurface data Foundations 2818|822 3|3 |8
X o, ~ o FD'- 3 a o =
S lF|s |g|2|e|2|2|8
— = Slo|® |8 |8|2|® | |7
2 3 Shear Subdivision Natural Natural Conventional | Specific | & | & o g— té = o
g T | Strength Filling Topography Topography Shallow Design S | = ® 0% « &
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® g |3 L
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
393 | 536 N/T Y <1 N Y 5 N Y NIN|NIY|N|N|N|NIJY
394 | 606 >183 Y <1 N Y 4 N Y NI{N| N|J]Y|N|N|IN|NI|]Y
395 | 420 N/T Y <1 N Y 4 N Y NIN|NIY|N|N|N|NIJY
396 | 408 >183 N - N Y 5 N Y NI{N|N|J]Y|N|N|N|NI|]Y
Pod-raft type foundations specifically designed
307 | 468 N/T Y <1 N Y 4 N Y NININIYININININIY for geotechnical ultimate bearing capacity
200kPa, subject to Section 8 of Coffey GCR ref:
GENZTAUC13086AP-Al.
398 | 467 >183 Y <1 N Y 3 N Y NIN| N|]Y|N|N|IN|NI|]Y
N/T = Not Tested.
399 | 461 N/T Y <1 N Y 3 N Y NIN|N|Y|N|N|N|NIJY
400 | 459 >202 Y <1 N Y 2 N Y NI{N| N|]Y|N|N|IN|NI|]Y
401 | 459 N/T N - N Y 2 N Y NIN|N|Y|N|N|N|NIJY
402 | 455 >183 N - N Y 2 N Y NI{N| N|Y|N|N|IN|NI|]Y
A SUMMARY OF GOTECHNICAL DATA FOR INDIVIDUAL LOTS G3 ]
& _ TaurangaC
g rfy { VERSION 1 1
INFRASTRUCTURE DEVELOPMENT CODE L Julv 2011




DP No: Lot 1001 DP486181 Property Address | 310 Lakes Boulevard, Pyes Pa RC No: 21332
w wv wv (%) o 2 ?) (@) (@)
S|z |2|8/5|3 |23
Subsurface data Foundations 2818|822 3|3 |8
X o, ~ o FD'- 3 a o =
o = | o S |l2 | ®m |z |2|39
> = © |8 |w | |5 |5 |2
5 5 — . —a [ 2 ® | S |3 |w |2 |8
- o Shear Subdivision Natural Natural Conventional | Specific | 2 | & g (5|2 |35
g T | Strength Filling Topography Topography Shallow Design S | = ® 0% « &
= (kPa) Unworked Earthworked Foundation to 5 2 ‘i’:h o
NZS ® g |3 L
at 0.5m Depth Depth 3604:2011 3
depth YN (m) YN (m)
Y/N Y/N/NA Y/N/NA Comments
403 | 458 N/T N - N Y 2 N Y NIN|NIY|N|N|N|NIJY
404 | 416 >202 N - N Y 4 N Y NI{N| N|J]Y|N|N|IN|NI|]Y
405 | 419 N/T N - N Y 3 N Y NIN|NIY|N|N|N|NIJY
406 | 425 >183 N - N Y 2 N Y NI{N|N|J]Y|N|N|N|NI|]Y
Pod-raft type foundations specifically designed
407 | 429 N/T N - N Y 2 N Y NININIYININININIY for geotechnical ultimate bearing capacity
200kPa, subject to Section 8 of Coffey GCR ref:
GENZTAUC13086AP-Al.
408 | 431 >202 N - N Y 2 N Y NIN| N|]Y|N|N|IN|NI|]Y
N/T = Not Tested.
409 | 430 N/T N - N Y 1 N Y NIN|N|Y|N|N|N|NIJY
410 | 428 N/T N - N Y 1 N Y NI{N| N|]Y|N|N|IN|NI|]Y
411 | 424 >202 N - N Y 1 N Y NIN|N|Y|N|N|N|NIJY
412 | 472 55 N - N Y 1 N Y NI{N| N|Y|N|N|IN|NI|]Y
A

a__ Tauranga City

SUMMARY OF GOTECHNICAL DATA FOR INDIVIDUAL LOTS
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Appendix C - Pre Development Investigation Data



TRIAL PIT TEST PITS 150313.GPJ COFFEY.GDT 28.3.13

Form GEO 5.5 Rev.6

coffey

geotechnics

Trial Pit No. TP04
. - ] = Sheet 1 of 1
Engineering Log - Trial Pit .
Project No: GENZTAUC13086AF
Client: THE LAKES 2012 LTD Date started: 14.3.2013
Principal: Date completed: 14.3.2013
Project: THE LAKES STAGE 3 CONSTRUCTION Logged by: RBT
Trial pit location: Refer to site plan Checked by: RBT
Equipment type: Pit Orientation: Easting: 368588.5 m R.L. Surface:
Excavation dimensions: mlong m wide Vane No: DR2244 Northing: 799726.9 m Datum:
excavation information material substance
. — % 53 ©
> o é material 8 § é o
& o S_ Soil - Soil type; colour, structure. Grading; bedding; 5|5 i s structure and
25 notes s 3 = %8 | plasticity, sensitivity. Secondary and minor components. | 2= 22 ¢ €93 additional observations
© = | samples, 2 3 % € | Rock - Colour, fabric, rock type; discontinuities, additional |5 5|55 PO
% | % | tests,etc | RL| O E =) kD information. E3|335| gons88E
| OL | Organic SILT with trace clay, dark grey/brown, occasional | D |
Sample 1 wood fragments and building debris, friable. (FILL) utp i
X XX X X] ML | SILT with minor very fine sand, light yellow/brown. Dry, |
IR friable, very stiff.
1 x5 - occasional tree roots (2-5mm). N
Sample 2 —x x x x x ® —]
K= X X X X X
1] Px x x x x .
< X X X X x
[ o —Px X X X X -
g2 S i
< g Sample3 X X X X X T Y S LT
3| 3 2 X x x x ML | SILT with minor clay; orange/brown, occasional rootlets. M N
> 8 e 5k 5 H mo|Verysightplasticty, moist. 7]
o X x X X x SILT with trace to minor fine sand and trace clay; bright N
e S5 X5 5% ML |\orange. Stiff, friable to very slightly cohesive, moist. M- -
I X XX X % SILT with trace sand and minor clay; orange/brown. Stiff w 1
g 37 RS sp |\in-situ but becomes greasy when reworked, moist to wet. M —
< 2 —- L SAND with trace to minor silt; light orange/grey. —
« § - o Pumiceous, friable, moist. -
0] _ : - becomes pale orange/white and minor to some silt _
. below 3.4m.
— Sample 4 —
155"« ML | Clayey SILT; chocolate brown, very stiff in-situ, friable uTtp ]

4 <%= when reworked. Non plastic, moist.

—f X X X| -]
< XX = |
T —X =X X

Ix _x x ]
X X X
[ SaNENEy - becoming mottled chocolate brown/orange brown. B
Sampte 5 5 = - becoming orange brown.
] (max. reach of excavator) 1
- RA = Rotoehu Ash -
] HA = Hamilton Ash _
B Test pit TP04 terminated at 4.8 metres. |
6] ]
Sketch

classification symbols and
soil description
based on New Zealand Geotechnical Society Inc 2005

Uso
Uss
D
Bs
E
R

notes, samples, tests

undisturbed sample 50mm diameter
undisturbed sample 63mm diameter
disturbed sample

bulk sample

environmental sample

refusal

vane shear (kPa)
L] remoulded
X peak moisture
>>X  peak greater than 200kPa D dry
UTP unable to penetrate M moist
water w wet
W 10//98 water level S saturated
— on date shown
P—  waterinflow
—<  water outflow

consistency/ density index

VS very soft
S soft

F firm

St stiff

VSt very stiff
H hard

VL very loose

L loose

MD medium dense
D dense

VD very dense




TRIAL PIT TEST PITS 150313.GPJ COFFEY.GDT 28.3.13

Form GEO 5.5 Rev.6

coffey

geotechnics

Trial Pit No. TPO5
. - ] = Sheet 1 of 1
Engineering Log - Trial Pit .
Project No: GENZTAUC13086AF
Client: THE LAKES 2012 LTD Date started: 14.3.2013
Principal: Date completed: 14.3.2013
Project: THE LAKES STAGE 3 CONSTRUCTION Logged by: KB
Trial pit location: Refer to site plan Checked by: RBT
Equipment type: Pit Orientation: Easting: 368587.6 m R.L. Surface:
Excavation dimensions: mlong m wide Vane No: DR2244 Northing: 799812.3 m Datum:
excavation information material substance
. - % 53 ©
B 2 é material 58 8 é [y
& o S_ Soil - Soil type; colour, structure. Grading; bedding; 5|5 i s structure and _
25 notes s 3 = %8 | plasticity, sensitivity. Secondary and minor components. | 2= 22 ¢ €93 additional observations
© = | samples, 2 3 @ ; Rock - Colour, fabric, rock type; discontinuities, additional |5 5|55 PO
B | 2| tests,etc | RL| D E <} T information. E3|oco g0e888Ee
i OL | TOPSOIL. D ]
[—  |Sample 11 LXEEE ML [ SILT: light brown. Friable, dry. ® i
 [ogoRegoe |
 [ooleiog I |
= Sample 12 L 2 2 2 2 2 - becoming orange brown. M ° |
1]
< ek xx 7]
Sample13| | %%t - " ——"—"—"—"—"—" —"—— — — — — — 3 -
qg’" P _ % % x xx ML |SILT with trace sand and clay; orange brown. Low |
3 IR plasticity and greasy when reworked.
TPX X X X X |
>- o 2 XXX XX _

o | % % x x x| ML |SILT with trace to minor sand and trace clay; bright |

2 IR orange.

% Terrxx - becoming orange brown. N

—1 © g g -

S B S SP | Fine to coarse SAND with trace silt; orange brown. Well |

= 31 graded.

c e ]
< |5 ] _
« © _ - - becoming light brown/white with occasional silt lenses. |

3 1 )

5 :

— © |Sample 14 - |

0] ‘L laviavig ML | Clayey SILT; brown. Low plasticity and greasy when UuTpP ]

['x "% X reworked.

X X X .
[X —X X |

= —X X X
2 7] ’ix‘x lli - becoming orange brown mottled brown, less stiff. N
S Sample 15 5"X>tx>ﬁx>< |
E i laVianiam - becoming light brown/orange brown. -
o} 155K |
T Ix"x"x B

—X X X
g x> 1
Sample 16 61 ,xﬁngxlx i

X X X
| (Target depth) |
| RA = Rotoehu Ash i

Test pit TPO5 terminated at 6 metres.
Sketch

classification symbols and
soil description

based on New Zealand Geotechnical Society Inc 2005

notes, samples, tests

Uso undisturbed sample 50mm diameter
Ugs undisturbed sample 63mm diameter
D disturbed sample

Bs bulk sample

E environmental sample

R refusal

vane shear (kPa)
L] remoulded
X peak moisture
>>X  peak greater than 200kPa D dry
UTP unable to penetrate M moist
water w wet
W 10//98 water level S saturated
— on date shown
P—  waterinflow
—<  water outflow

consistency/ density index

VS very soft
S soft

F firm

St stiff

VSt very stiff
H hard

VL very loose

L loose

MD medium dense
D dense

VD very dense




coffey ¢ geotechnics

Engineering Log - Trial Pit Sheet 1 o

TRIAL PIT TEST PITS 150313.GPJ COFFEY.GDT 28.3.13

Form GEO 5.5 Rev.6

Project No: GENZTAUC13086AF
Client: THE LAKES 2012 LTD Date started: 14.3.2013
Principal: Date completed: 14.3.2013
Project: THE LAKES STAGE 3 CONSTRUCTION Logged by: KB
Trial pit location: Refer to site plan Checked by: RBT
Equipment type: Pit Orientation: Easting: 368704.4 m R.L. Surface:
Excavation dimensions: mlong m wide Vane No: DR2244 Northing: 799943.7 m Datum:
excavation information material substance
c : - X @ -ch ©
= 2 S material =8 i ! Q
& o S_ Soil - Soil type; colour, structure. Grading; bedding; 5|5 i s structure and _
D notes c8 = = 9 | plasticity, sensitivity. Secondary and minor components. | 2 =|.2 = cEQ additional observations
52 55 S 2 ; 7 PR, - ®T|'a? c® 3
© | % | samples, SR @ @ ; Rock - Colour, fabric, rock type; discontinuities, additional |5 5155 >
B | 2| tests,etc | RL| D E ) oo information. Eo|loT 0geS88E
OL | TOPSOIL D B
X X X X X
Sample 17 45 % x x| ML | SILT; light brown, friable and dry. M i
fx ox x x x |
T ]
S 1TExxxx ——
£ Sample 18 Hrxxxx - becoming orange brown and moist. M —]
a o xxxx 0 —
> = xx ; |
c x x x x x| ML | SILT with trace fine sand and clay; orange brown. Greasy
3| ® Sample 19 A% %X %X when reworked. ]
> [0 X X X X X
z 2* X X X X X 7
> XXX XX _
é _ % % x x x| ML |SILT with minor sand and trace clay.; bright orange. Low |
o IR plasticity. ]
2 _ ~-] SP | Fine to coarse SAND with trace silt; orange brown, |
8 occasional silty lenses. Well graded.
-2 3 ]
% VI _
g | - becoming white/light brown. |
(% Sample 20 vy - — - 7]
S5 ML | Clayey SILT; brown. Medium plasticity, very stiff, greasy uTtp |
= [ X XX when reworked.
» N IR N
< T XX X _
S | ,xﬁ:?{l% - becoming orange brown and less stiff. ]
2 I .
5 Sample 21 L X
T o< x;x —
515 %] ]
] (Target depth) 1
- RA = Rotoehu Ash -
] Test pit TPO6 terminated at 5 metres. _
6| ]
Sketch
classification symbols and vane shear (kPa)
soil description ) remoulded
based on New Zealand Geotechnical Society Inc 2005 X peak moisture consistency/ density index
>>X  peak greater than 200kPa D dry VS very soft VL very loose
notes, samples, tests UTP unable to penetrate M moist S soft L loose
Usy undisturbed sample 50mm diameter " W wet E firm MD medium dense
Uss undisturbed sample 63mm diameter water S saturated st stiff D dense
D disturbed sample l 10/1/98 water level VS very stiff VD d
Bs bulk sample = on date shown t Yy very dense
£ ) P P—  water inflow H hard
environmental sample
R refusal —<  water outflow




TRIAL PIT TEST PITS 150313.GPJ COFFEY.GDT 28.3.13

Form GEO 5.5 Rev.6

coffey

geotechnics

Trial Pit No. TPO7
. - ] = Sheet 1 of 1
Engineering Log - Trial Pit .
Project No: GENZTAUC13086AF
Client: THE LAKES 2012 LTD Date started: 14.3.2013
Principal: Date completed: 14.3.2013
Project: THE LAKES STAGE 3 CONSTRUCTION Logged by: KB
Trial pit location: Refer to site plan Checked by: RBT
Equipment type: Pit Orientation: Easting: 368767.5m R.L. Surface:
Excavation dimensions: mlong m wide Vane No: DR2244 Northing: 799923.9 m Datum:
excavation information material substance
. — % 53 ©
> o é material 8 § é [y
& o S_ Soil - Soil type; colour, structure. Grading; bedding; 5|5 i s structure and
2| notes c8 = £ 8 | plasticity, sensitivity. Secondary and minor components. | 2= (.2 £ c g 3 additional observations
5L 5= [=% : L PR, o ®T|'a? TQ 38
© | % | samples, SR © % € | Rock - Colour, fabric, rock type; discontinuities, additional |5 5155 >
% | % | tests,etc | RL| O E =) kD information. E3|335| gons88E
i OL |TOPSOIL D ]
Sample 22 .
P % XX X X| ML |SILT; light brown. Friable and dry. T
fx ox x x x |
X X X X X
] X X X X X |
- X X X X x . ) ’ v
2 Sample 23 L XXX xx - becoming orange brown with trace sand and moist. M > ]
5 B FRegene —
o X X X X X
c XX X XX ar el e e T T T N
3|3 Ix x x x x| ML | SILT with trace sand and clay; orange brown. Greasy |
L % Sample 24 foRio o Rol) whenreworked. ] ]
S ; % x % xx ML |SILT with minor sand; bright orange. ]
g PIx x x x x N
3 - -] SP | SAND with trace silt; orange brown, fine to coarse N
< E BRI grained, pumiceous. Well graded. —
[] .
3|2 3 |
2 o
2 7] o - becoming light brown/white. N
1G] 1 i
— Sample 25 - . N
45055 ML | Clayey SILT; brown. Medium plasticity and greasy when |
4 <"x"x reworked.
—f X X X| i _
== - becoming orange brown. |
< —X =% ]
I X x x |
X X X
Sample 26 B ,ergi |
sfjig&xix ]
] (Target depth) N
- RA = Rotoehu Ash -
] HA = Hamilton Ash _
B Test pit TPO7 terminated at 5 metres. |
6| |
Sketch

classification symbols and
soil description
based on New Zealand Geotechnical Society Inc 2005

vane shear (kPa)
L] remoulded
X peak

notes, samples, tests

Uso undisturbed sample 50mm diameter
Ugs undisturbed sample 63mm diameter
D disturbed sample

Bs bulk sample

E environmental sample

R refusal

>X  peak greater than 200kPa
UTP unable to penetrate

water

! 10/1/98 water level
— on date shown

P—  waterinflow
—<  water outflow

moisture

D dry

M moist

w wet

S saturated

consistency/ density index

VS very soft
S soft

F firm

St stiff

VSt very stiff
H hard

VL very loose

L loose

MD medium dense
D dense

VD very dense




TRIAL PIT TEST PITS 150313.GPJ COFFEY.GDT 28.3.13

Form GEO 5.5 Rev.6

coffey

geotechnics

Trial Pit No. TP0O8
. - ] = Sheet 1 of 1
Engineering Log - Trial Pit .
Project No: GENZTAUC13086AF
Client: THE LAKES 2012 LTD Date started: 15.3.2013
Principal: Date completed: 15.3.2013
Project: THE LAKES STAGE 3 CONSTRUCTION Logged by: RBT
Trial pit location: Refer to site plan Checked by: RBT
Equipment type: Pit Orientation: Easting: 368724 m R.L. Surface:
Excavation dimensions: mlong m wide Vane No: DR2244 Northing: 799993 m Datum:
excavation information material substance
c : = X & -ch ©
= 2 S material §§ i ! Q
@ ° S_ Soil - Soil type; colour, structure. Grading; bedding; 258z oox _structure and
25 notes s 3 = %8 | plasticity, sensitivity. Secondary and minor components. | 2= 22 ¢ €93 additional observations
© = | samples, 2 3 % € | Rock - Colour, fabric, rock type; discontinuities, additional |5 5|55 PO
% | % | tests,etc | RL| O E =) kD information. E3|335| gons88E
| OL | Organic SILT with numerous fine rootlets; greyish brown. D ]
— Sample 27 TR RN : . :
Ix x x x x| ML | SILT with trace to minor clay, some fine rootlets; yellowish .
E MR brown. Stiff, dry, friable. -
= ] X X X X X _
- fi N
S X ox x x x - becoming moist, minor clay, occasional rootlets. |
X X X X X
2 Sample 28 XXX XX ) [
S B M - becoming mottled yellow/orange brown. M 1
>°. o X X X X X -
o X X X X X . )
ko) I ool - trace very fine sand, moist. 1
S | Sample 29 S L% x x x x H
é -1 SP | Fine to coarse SAND with trace silt; yellow/brown with 1
o B black flecks. —
< |2 +. e 1
« I 3] SP | Fine to medium SAND with minor silt; pale yellow/white. M- 1
g = Pockets rework to soft sandy silt with some clay, slightly w —]
il ] plastic. _
—— S |Sample 30
<] 1 _x_ ] CL |Silty CLAY; chocolate brown with white flecks. Stiff to very 1
o 4 x> stiff in-situ, soft and with medium to high plasticity when B
47 — X% reworked. n
Sample 31 % X X X x| ML |SILT with trace clay and trace fine sand; yellowish brown. —]
< E MR Very stiff to hard, non plastic and moist. -
= Pxox x oxox |
XXX %
TPX X X X X n
X X X X X
PX X X X X ]
ixxxxx o T T LT _
x x x x x| ML | SILT with minor clay; orangish brown. Reworks to silty
Sample-32 XX X XX clay, moderately plastic, soft to firm.
] (Target depth) 1
E RA = Rotoehu Ash —
m HA = Hamilton Ash _
@ Test pit TPO8 terminated at 5.2 metres. ]
Sketch

classification symbols and
soil description

based on New Zealand Geotechnical Society Inc 2005

notes, samples, tests

Uso undisturbed sample 50mm diameter
Ugs undisturbed sample 63mm diameter
D disturbed sample

Bs bulk sample

E environmental sample

R refusal

vane shear (kPa)
L] remoulded
X peak moisture
>>X  peak greater than 200kPa D dry
UTP unable to penetrate M moist
water w wet
W 10//98 water level S saturated
— on date shown
P—  waterinflow
—<  water outflow

consistency/ density index

VS very soft
S soft

F firm

St stiff

VSt very stiff
H hard

VL very loose

L loose

MD medium dense
D dense

VD very dense




Appendix D - Post Development Investigation Data



coffey ?>

g COF BOREHOLE: NON CORED + DCP STAGE 3E HAS.GPJ <<DrawingFile>> 21/06/2016 11:40

CDF_0_9 06_LIBRARY.GLB rev:AN Lo

ATETRA TECH COMPANY Borehole ID. HAL352
E . . sheet: 10f1
Log - Hand Aug .
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 352 checked by: DBC
position: E: 368485; N: 799970 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S o 5 material description - ‘% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3 £ fieldtests | —~ | £ o €35 SOIL TYPE: plasticity or particle characteristic, 58| g% 0'&";2';&’“ 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
§s| & |§ i - O o5 | E8 | (Pa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. M |VStto ; ; ; ; :HH TOPSOIL
H
1] E FEEEfTEEn -
1] FEEEfTEEn
1] i FEEEfTEEn i
1] TR
i el
ML | SILT: low plasticity, orange brown, with fine to MATUA SUB-GROUP
} } } medium grained sand. } } } } : : : : :
I SAND: fine to medium grained, white, with HEERIRERE
Ll VS >183 kP4 05 minor sil. I B
1] ' Sandy SILT: non plastic, white, with fine Il ‘q RRRN
1] grained sand. RN
1] E FEEEfTEEn 1
1] FEEEfTEEn
[ FEEEfTEEn ]
1] FEEEfTEEn
1] /S >183 kPa [ \q\ [T |
PI ML SILT: low plasticity, orange brown, with minor DtoM PI LETT
1] - fine grained sand, trace clay. PEEELETLETD
1] B 1 RERREENNE ;
115 FEEEfTEEn
111 8 vs>1a3kp (T
£z i Ny 1.0 _— # -
113 1.0 m: soil is friable. D RN
z
1] FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
1] VS UTP i Yddrp [T i
1] NERERERRE
1] FEEEfTEEn
1] ] FEEEfTEEn
1] FEEEfTEEn
1] E FEEEfTEEn E
1] FEEEfTEEn
1] VS UTP 15 {I%LH, RN |
1] \ [T
1] FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
1] i FEEEfTEEn i
[ ] 1.7 m: with some silt. M EEEEEEREE
[ VS UTP LT
= T e
N YR
1] FEEEfTEEn
1] : FEEEfTEEn 1
1] FEEEfTEEn
[ LI| |vs>183kPd | o Ll LI
1] ‘ Hand Auger HAL352 terminated at 2.0 m NN
[ Target depth FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
L RN
method . support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL354
E . . L sheet: 10f1
ngineerin - Hand Auger |
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 354 checked by: DBC
position: E: 368468; N: 800003 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - '% vane DCP structure and
o5 ] samples & € o = °c §5 hear (blows/ additional observations
35| 3 fieldtests | — | £ o | €3 SOIL TYPE: plasticity or particle characteristic, S8 | g5 |@rgmouded| 400 mm)
£3| § |8 Elg| 5|3 £ colour, secondary and minor components 2% | 32
Q5 =3 o = [} o KL o5 53
ED | _ao| 3 4 © =} S £ 0o ce ‘o
; ; ; ORGANIC SILT: low plasticity, dark brown. M |VStto : : TOPSOIL
H
[ E Il E
[ Il
[ Il
[ VS >202 kP4 SILT: non plastic to low plasticity, orange I VOLCANIC ASHES
] brown, with trace fine grained sand. |1
[ 1 Il )
[ — Il
.35 m: with minor cla
‘ ‘ ‘ 0.35 ith | Yy | |
[ Il
[ Il
VS >202 kPa| 0.5 _
[ Il
[ Il
[ R Il 1
[ Il
[ i 4
e VS 153/
I 32 kPa
[ 1 )
i
£ SAND: fine to medium grained, brown, with Lto MATUA SUB-GROUP
115 g
3 some silt. MD
< 2 L1 1] 2 vs>202kPa |
RERE
[
} } } 1.1 m: with trace silt
[ 4
[
[
[ 1
[
[ E
[
[
[
[
[ )
[
[ 4
[ L
1] ¥1821k1:§/ SILT: non plastic, pale brown, with minor fine VSt
[ a 1 grained sand. )
[
[ R 1
[
|1 .
[ Hand Auger HAL354 terminated at 2.0 m
I Target depth
[ T )
[
Ll
method - support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD " auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
eq 2’3{_‘0‘”“ by suffix V¥ ﬂe%gcg:ga‘{fgown Nc SPT with solid cone Wp  plastic limit L loose
B blank bit > water inflow Vs vane shear; peak/remouded (kPa) WI liquid limit MD medium dense
T TC bit R refusal D dense
Vv Vbt | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL356
E . . sheet: 10f1
Log - Hand A
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 356 checked by: DBC
position: E: 368456; N: 800038 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S S material description - ‘% vane DCP structure and
o3 K samples & a 8| % . ) o oc | 28 pShear | (blows/ additional observations
3E M _ field tests = < £ 25 SOIL TYPE: plasticity or particle characteristic, 5 2 %f, Opoak | 100 mm)
£ 2 S ] = g S 2¢€ colour, secondary and minor components 7] -m-% (kPa)
o 5 o © - [9) o KOS 25 53 S oo
ED | _qew| 2 14 ° S} R £ 0o 02 | 3888 |ncwas
; ; ; ORGANIC SILT: low plasticity, dark brown. M Vsl-tl to ; ; ; ; :HH TOPSOIL
11 E FEEEfTEEn E
11 FEEEfTEEn
11 FEEEfTEEn
[ ] /'S >202 kPal SILT: non plastic to low plasticity, orange [ \ép |11l |VOLCANIC ASHES
] brown, with trace fine grained sand. [ 11111
11 7 FEEEfTEEn 1
11 FEEEfTEEn
11 4 FEEEfTEEn i
11 FEEEfTEEn
1] VS >202 kPa \H%DIIIII
|| 057 ERRANRNNR 7]
11 FEEEfTEEn
11 E FEEEfTEEn 1
11 FEEEfTEEn
[ i RN i
11 VS >202 kPa \H#)IIIII
11 FEET{TET
11 ] FEEEfTEEn 1
. RRRREAENL
NRE: 1 RN ]
115 RN
<z LI 2 |vs>202kPq 104 H\#IIIII B
1] 3 FEETLIEET
L= RERRRRERY
11 b FEEEfTEEn 1
11 FEEEfTEEn
[ ] RN i
11 VS >202 kPa \H(%IIIII
1] SILT: low plasticity, orange, with trace clay [TTT{TTTTT | MATUA SUB-GROUP
] 7] and with trace fine to coarse grained sand. FITHLLETT
11 Greasy. FEEEfTEEn
11 E FEEEfTEEn E
11 FEEEfTEEn
11 VS >202 kPa 154 \H#)IIIII |
11 ' FEET{IEET
11 FEEEfTEEn
11 h FEEEfTEEn 1
11 FEEEfTEEn
11 4 FEEEfTEEn i
11 FEEEfTEEn
[ VS >202 kP4 H‘%@”'” |
11 ] NERARERRE
11 FEEEfTEEn
11 E FEEEfTEEn 1
11 FEEEfTEEn
[ 1] 56 LI
1] ‘ Hand Auger HAL356 terminated at 2.0 m RN
R Target depth RN
11 b FEEEfTEEn 1
11 FEEEfTEEn
Ll Ll
method support samples & field tests ClaSSif_icaﬁo" _syf"b°| & consistency / relative density
AD auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
N T e e
eg. E\'E;?OW” by sufix Y |loQcti2water Nc SPT with sglid cone wlp ﬁlasktjic”:inruit L |002/9
B blank bit P— | water inflow 'S vane shear; peak/remouded (kPa) qu MD medium dense
y R refusal D dense
5 5%: it —|water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL358
. - sheet: 10f1
Engineering Log - Hand Auger projectno. ____ GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 358 checked by: DBC

position: E: 368449; N: 800072 (Datum Not Specified)

surface elevation: Not Specified

angle from horizontal: 90°

DCPid.:
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drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
_5 > _5 material description - '% vane DCP structure and
o5 ] samples & € o = o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£ S 5] £ £ s o8 colour, secondary and minor components ® T 22
55| & |3 i - O o5 | E8 | (Pa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
: low plasticity, dark brown.
; ; ; ORGANIC SILT: low plasticity, dark b M | vst ; ; ; ; :HH TOPSOIL
1] E FEEEfTEEn E
1] FEEEfTEEn
1] FEEEfTEEn
[ 11 ML | SILT: low plasticity, orange brown, with trace DtoM [11I{1IT11]|MATUA SUB-GROUP
I V'S >183 kPa fine grained sand, trace clay. EEERIRERE
1] ] ECHERNNE! 1
1] FEEEfTEEn
1] i FEEEfTEEn i
1] FEEEfTEEn
1] VS >183 kPa LT
1 05 LS .
1] FEEEfTEEn
1] : M FEEEfTEEn 1
1] FEEEfTEEn
[ i FEEEfTEEn ]
[ 0.7 m: minor fine grained sand with clay EEERIRERE
L1 VS 107/ absent. FLETLTEET]
Il 19kPa i L@l 1
e RRRREENNE
1118 1 o EERREIANN .
[11]% 0.9 m: some fine grained sand. st |l
I [ § VS 81/ | NEERREN
< =z G | 19kPa 1.0 & n
11| 3 RERENERRN
1] FEEEfTEEn
[ b - ) FEEEfTEEn 1
1.1 m: minor fine grained sand.
1] Vs o ERRENERNN
N el ] wlol |11 1
1] NERERNRRE
1] FEEEfTEEn
} } } 1.3 m: minor clay, trace fine grained sand. } } } } : : : : :
1] E FEEEfTEEn E
1] Vs 81/ FEEEfTEEn
1 vs s 15 e |1 TTTT |
1] FLEEfrrrn
1] FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
1] FEEEfTEEn i
g aye : low plasticity, orange, with trace
CL-ML| Clayey SILT: low plasticity ge, with t VSt
N VS 120/ fine to medium grained sand, greasy. NARREERE
25 kPa B 521 1
LI 1.8 m: minor fine to medium grained sand. ! @\ FLEEEE
1] FEEEfTEEn
1] : FEEEfTEEn 1
1] FEEEfTEEn
L] VS >183 kP4 A L Ll L]
1] Hand Auger HAL358 terminated at 2.0 m NN
[ Target depth FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
L RN
method - support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD " auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger rati E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
eq 2’3{_‘0""” by suffix A 4 ﬂe%gcg:ga‘{fgown Nc SPT with solid cone Wp  plastic limit L loose
B blank bit > water inflow Vs vane shear; peak/remouded (kPa) WI liquid limit MD medium dense
T TC bit R refusal D dense
Vv Vbt | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL360
. - sheet: 10f1
Engineering Log - Hand Auger projectno. ____ GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS/NM
location: CENTRE OF LOT 360 checked by: DBC

position: E: 368445; N: 800106 (Datum Not Specified)

surface elevation: Not Specified

angle from horizontal: 90°

DCPid.:
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drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 o _5 material description - ‘% vane DCP structure and
o5 ] samples & € o = . ) o °c §5 eshealged (blows/ additional observations
3E M _ | field tests | = £ o 3 SOIL TYPE: plasticity or particle characteristic, 58 %E Opoak | 100 mm)
% § § % = 4% S ﬁ E colour, secondary and minor components g'g EE (kPa)
ED | _qew| 2 x o° ) o @ €0 82 | 8888 |acwn
Fl ORGANIC SILT: low plasticity, dark brown. M |vstto] | I TTTTTTTTT ropsolL
1] H o[ LT
1] E FEEEfTEEn -
1] FEEEfTEEn
1] i FEEEfTEEn i
[ 1] \VS >202 kPal \HJF.)|||||
1] SILT: non plastic to low plasticity, orange FETT (T [ voLcANIC ASHES
[ 1] 7 brown, with trace fine grained sand. RN 1
1] FEEEfTEEn
1] i FEEEfTEEn .
1] FEEEfTEEn
1] VS 180/ #\H [T
1 41kPa 05 O .
1] FEEEfTEEn
} } } 0.6 m: with trace clay } } } } : : : : :
[ i FEEEfTEEn ]
1] FEEEfTEEn
1] FEEEfTEEn
1] ] FEEEfTEEn i
e RRRREENNE
1] B 1 RRRREEENL ;
1] s RRRREEENL
I [ g VS 190/ #Hélllll
T z w 39 kPa 1.0 ]
113 TR
L= RERRRRERY
1] ] FEEEfTEEn T
1] FEEEfTEEn
[ i FEEEfTEEn 4
L1 P #\#\ RERN
1] TR
1] ] FEEEfTEEn i
1] FEEEfTEEn
1] E FEEEfTEEn -
1] FEEEfTEEn
|1 ey 15 o el [T
(N SILT: non plastic to low plasticity, orange, with T | MATUA SUB-GROUP
[ trace clay and trace fine to coarse grained EEEREEERE
1] ] sand. FEEEfTEEn ]
1] FEEEfTEEn
1] i FEEEfTEEn .
[ VS >202 kPa \H#,IIIII
1] FEETLIEET
1] ] FEEEfTEEn i
1] FEEEfTEEn
1] : FEEEfTEEn ]
1] FEEEfTEEn
[ [ VS >202 kPal on \H#IIIII
1] = Hand Auger HAL360 terminated at 2.0 m [TITIEEn
R Target depth RN
1] ] FEEEfTEEn ]
1] FEEEfTEEn
L RN
method support samples & field tests ClaSSif_icaﬁo" _syf"b°| & consistency / relative density
AD auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
N T e e
eg. E\'E;?OW” by sufix Y |loQcti2water Nc SPT with sglid cone wlp ﬁlasktjic”:inruit L |002/9
B blank bit P— | water inflow 'S vane shear; peak/remouded (kPa) qu MD medium dense
T TC bit —lwator outiow R refusal ) D dense
Vi V bit HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL362
E . . sheet: 10f1
Log - Hand A
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 362 checked by: DBC
position: E: 368446; N: 800140 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
_5 o _5 material description - ‘% vane DCP structure and
o5 ] samples & € o = . ) o °c §5 eshealged (blows/ additional observations
3E M _ field tests = < £ o 3 SOIL TYPE: plasticity or particle characteristic, 5 2 %E Opoak | 100 mm)
% § § % = 4% S ﬁ E colour, secondary and minor components g'g EE (kPa)
ED | _qew| 2 x o° ) o @ €0 82 | 8888 |acwn
; ; ; ORGANIC SILT: low plasticity, dark brown. M VSl_tito ; ; ; ; :HH TOPSOIL
1] E FEEEfTEEn E
1] FEEEfTEEn
1] i FEEEfTEEn |
1] TR
1] b 13 ke RRRRI
L1 ML | SILT: low plasticity, yellow brown, with minor D @ MATUA SUB-GROUP
L1 fine grained sand, trace clay. FEETLTTET
1] i FEEEfTEEn i
1] FEEEfTEEn
1] VS >183 kPal LT EEn
1 05 LS .
1] FEEEfTEEn
1] : FEEEfTEEn 1
1] FEEEfTEEn
[ i FEEEfTEEn ]
1] DtoM RN
1] VS 169/ EERERRARE
Il 31kPa ] CENCREREEN 1
e RRRREENNE
1] B 1 RRRREEENL ;
1] s RRRREEENL
c LTI g Vs o dld ! [II _
T 113 : D NEERRRRN!
L= RERRRRERY
1] ] FEEEfTEEn 1
1] FEEEfTEEn
11| Nvs>183kPa ] g 1T 1
1] FEETfTEEn
1] FEEEfTEEn
LI 1.3 m: Some sand. Greasy FEEEETETEL
1] FEEEfTEEn
1] E FEEEfTEEn E
1] FEEEfTEEn
|1 Ve oo 15 e\\#}\ RERN _
1] ’ FETEfIEn
1] FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
1] i FEEEfTEEn i
1] FEEEfTEEn
[ \VS >183 kP4 FELLTTTT |
N 1 EEEREIANN
1] FEEEfTEEn
1] : FEEEfTEEn 1
1] FEEEfTEEn
! [ LI| |vs>183kPd | o Ll LI
: 1] ‘ Hand Auger HAL362 terminated at 2.0 m NN
! R Target depth RN
1] ] FEEEfTEEn 1
1] FEEEfTEEn
L RN
method support samples & field tests ClaSSif_icaﬁo" _syf"b°| & consistency / relative density
AD auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
N T e e
eg. E\'E;?OW” by sufix Y |loQcti2water Nc SPT with sglid cone wlp ﬁlasktjic”:inruit L |002/9
B blank bit P—| water inflow 'S vane shear; peak/remouded (kPa) qu MD medium dense
y R refusal D dense
5 5%: it —|water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL364
. - sheet: 10f1
Engineering Log - Hand Auger projectno. ____ GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 364 checked by: DBC

position: E: 368499; N: 800101 (Datum Not Specified)

surface elevation: Not Specified

angle from horizontal: 90°

DCPid.:
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drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 o _5 material description - ‘% vane DCP structure and
o5 ] samples & € o = . ) o °c §5 eshealged (blows/ additional observations
3E M _ field tests = < £ o 3 SOIL TYPE: plasticity or particle characteristic, 5 2 %E Opoak | 100 mm)
% 2 § % = g S ﬁ = colour, secondary and minor components g'g EE (kPa)
EB | _aol| = x| 3 5 | & E8 | 82 | 2888 aceams
Fl ORGANIC SILT: low plasticity, dark brown. M |vstto] | I TTTTTTTTT ropsolL
1] H o[ LT
1] E FEEEfTEEn E
1] FEEEfTEEn
1] i FEEEfTEEn |
1] TR
L VS >202 kPa SILT: non plastic to low plasticity, orange FEEL]TTTTT [ voLcANIc ASHES
[ 1] 7 brown, with trace fine grained sand. LII@IT 1
1] FEEEfTEEn
1] i FEEEfTEEn i
1] FEEEfTEEn
1] FEEEfTEEn
N 057 ERRRIRNNR 7]
11 VS 158/ RN
1] 32kPa : CEROINRRRRN| 1
1] FEEEfTEEn
[ i FEEEfTEEn ]
1] FEEEfTEEn
1] FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
11| awes 1 gol |11
[ ‘5 SILT: low plasticity, orange brown, with minor St [ T11|1111]|MATUASUB-GROUP
< 2|11 E o clay. RERRIARER |
113 : FEEEfTEEn
L= RERRRRERY
N e 1 [
VS 117/ H
N 9 Kon ] AESERERERN 1
1] NERERNRRE
1] FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
1] E FEEEfTEEn E
1] FEEEfTEEn
e s g6l | §
1] ’ TR
1] FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
1] i FEEEfTEEn i
[ ] 1.7 m: becoming non to slightly plastic, EEEEEEREE
N /s 5202 kPal beqoming orange, with trace fine to medium [ 11111
RN g grained sand, greasy | ‘4,) Y E
1] FEEEfTEEn
1] : FEEEfTEEn 1
1] FEEEfTEEn
L1 6 EEERTENEN
1] ‘ Hand Auger HAL364 terminated at 2.0 m RN
R Target depth RN
1] ] FEEEfTEEn 1
1] FEEEfTEEn
L RN
method support samples & field tests ClaSSif_icaﬁo" _syf"b°| & consistency / relative density
AD auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
N T e e
eg. E\'E;?OW” by sufix Y |loQcti2water Nc SPT with sglid cone wlp ﬁlisktjic”mit L |002/9
B blank bit P—| water inflow \éS \r/:frl]:asihear; peak/remouded (kPa) q ll\DIID ;n:ndslgm dense
5 5%: it —|water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL366
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 366 checked by: DBC
position: E: 368504; N: 800069 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. D | vst ; ; ; ; :HH TOPSOIL
1] E FEEEfTEEn -
1] FEEEfTEEn
[ i FEEEfTEEn 4
1] TR
NS el
ML | SILT: low plasticity, yellow brown, with trace M | VOLCANIC ASHES
L fine grained sand, trace clay. FEEELEET
1] i FEEEfTEEn .
1] FEEEfTEEn
L] | vsiew 05 R i
1 : SERCRINNEN
1] FEEEfTEEn
1] : FEEEfTEEn 1
1] FEEEfTEEn
[ i FEEEfTEEn ]
1] FEEEfTEEn
] VS 169/ EEREARER
Il 31kPa ] LARSRIARRN 1
1] - FEEEfTEEn
1] B 1 RRRREEENL ;
1] s RRRREEENL
I [ g VS 183/ [ (RN
<z G | 32kPa 1.0 -
11| 3 IR
1] FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
VS 151/
N 5 Koe ] FRPSEINERN 1
1] NERERERRE
1] FEEEfTEEn
I 1 ~ERRRRENERN
1] FEEEfTEEn
1] E FEEEfTEEn E
1] FEEEfTEEn
|1 e 15 mwc_ifu RERN
(N ’ ML | SILT: low plasticity, orange, with minor to vstto| | T 11 [1111]]|MATUA SUB-GROUP
[ trace clay, trace fine to coarse grained sand. H EEEREEERE
Il 7 Greasy. RERRRRERY 1
1] FEEEfTEEn
1] i FEEEfTEEn i
1] FEEEfTEEn
1] \Q;gy | Hé\ [T |
1 sERdRIRINE
1] FEEEfTEEn
1] : FEEEfTEEn 1
1] FEEEfTEEn
! [ LI| |vs>183kPd | o Ll LI
: 1] Hand Auger HAL366 terminated at 2.0 m NN
! R Target depth RN
1] ] FEEEfTEEn 1
1] FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL368
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 368 checked by: DBC
position: E: 368508; N: 800025 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
° 2 o T _ 2 © & E S5 =] (kPa)
EB | aol| 2 4 © 5 | & £ o 82 | 8888 |acwn
; ; ; ORGANIC SILT: low plasticity, dark brown. D | vst ; ; ; ; :HH TOPSOIL
11 E FEEEfTEEn
11 FEEEfTEEn
11 i FEEEfTEEn
1] TR
11 FEEEfTEEn
11 ] FEEEfTEEn
11 FEEEfTEEn
11 FEEEfTEEn
I ML | SILT: low plasticity, orange brown, with minor M 111 {11111 | MATUA SUB-GROUP
[ /S >183 kPal 05 fine grained sand, trace clay. NERRIRERY
N : LS
11 FEEEfTEEn
1] : N i FEEEfTEEn
] 0.6 m: becoming minor clay, trace fine to EERRIREEE
RN medium grained sand. RERREEERY
11 FEEEfTEEn
11 VS 169/ EERERRARE
Il 31kPa ] CENCREREEN
11 - FEEEfTEEn
1] B 1 RERREENNE
1] s RERREENNE
I [ g VS 169/ FLILTEET
< = @ | 31kPa 1.0
11| 3 P
11 FEEEfTEEn
} } } 1.1 m: becoming orange with minor clay, trace } } } } : : : : :
VS 169/ fine to medium grained sand, greasy.
I 51 koo ] gl 11111
11 NERRRERRE
11 FEEEfTEEn
11 ] FEEEfTEEn
11 FEEEfTEEn
11 E FEEEfTEEn
11 FEEEfTEEn
|1 VS e 15 #‘F‘ RERN
1] ’ NEERRRRN!
11 FEEEfTEEn
L 1.6 m: minor fine to medium grained sand. w St LI : : : : :
L1 Compressible N
11 i FEEEfTEEn
11 FEEEfTEEn
11 ;’fgﬁ’ | NERERERRE
N AERRIERNN
11 FEEEfTEEn
11 : ) ) ) FEEEfTEEn
] 1.9 m: some fine to medium grained sand. VSt to EERRIREEE
H
w L] VS >183 kP4 A L Ll L]
: 1] Hand Auger HAL368 terminated at 2.0 m NN
! R Target depth RN
11 ] FEEEfTEEn
11 FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. AD/T level on date shown WI  liquid limit N
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL370
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 370 checked by: DBC
position: E: 368540; N: 800036 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ao| 3 4 © > | oo £ o 82 | 8888 |acwn
; ; ; ORGANIC SILT: low plasticity, dark brown. M | vst ; ; ; ; :HH TOPSOIL
1] E FEEEfTEEn -
1] FEEEfTEEn
[ i FEEEfTEEn 4
1] RN
1 V'S >202 kPa 1 SILT: non plastic to low plasticity, orange U] [ voLcANIC ASHES |
[ 1] brown, with trace fine grained sand. LII@IT
1] FEEEfTEEn
1] i FEEEfTEEn -
1] FEEEfTEEn
1] FEEEfTEEn
N 057 NERREIANN
1] FEEEfTEEn
VS >202 kP
Il 2 . R NRRRN 1
1] FEEEfTEEn
[ i FEEEfTEEn ]
1] FEEEfTEEn
1] FEEEfTEEn
1] ] FEEEfTEEn i
. RRRREENNE
|11 § [V8>202kPe . NI -
=
T |
TS - ERRENERNN
1] FEEEfTEEn
1] ] FEEEfTEEn T
1] FEEEfTEEn
VS 153/
N " K ] FPSEENAE 1
1] NERRRERRE
1] FEEEfTEEn
1] ] FEEEfTEEn
1] FEEEfTEEn
1] E FEEEfTEEn -
1] FEEEfTEEn
11 VS >202 kPa 154 \H#)IIIII |
1] ’ FEET{IEET
1] FEEEfTEEn
L SILT: non plastic, pale orange brown, with CEEEEEET MATUA SUB-GROUP
} } } minor fine to coarse grained sand. Greasy. } } } } : : : : :
1] FEEEfTEEn
LI VS >202 kP4 ] \H%‘)IIIII ]
1] NERARERRE
1] FEEEfTEEn
1] : FEEEfTEEn ]
1] FEEEfTEEn
|1 e EEERNEEEY
1] Hand Auger HAL370 terminated at 2.0 m RN
[ Target depth FEEEfTEEn
1] ] FEEEfTEEn ]
1] FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plast|c_||m|t L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL372
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 372 checked by: DBC
position: E: 368572; N: 800036 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S > S material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 8 E £ 5 | 2¢€ colour, secondary and minor components 8% | 32
o a ] - 5] o © R 53 &)
EB | aol| 2 4 © =} S % £ 0o 82 | 8888 |acwn
P ORGANIC SILT: low plasticity, dark brown. M |vstto| I T TTITTTTT TopsolL
1 g Ho L[
11 E FEEEfTEEn E
11 FEEEfTEEn
11 FEEEfTEEn
[ 11 ML | SILT: low plasticity, orange brown, with minor D [T 1T{1111]|vOLCANIC ASHES
I V'S >183 kPa fine to medium grained sand. EEERIRERE
11 ] ECHERNNE! 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
1] VS >183 kPa LT
1 05 LS
11 FEEEfTEEn
11 : FEEEfTEEn 1
11 FEEEfTEEn
[ i RN ]
11 FEEEfTEEn
L] s 2183 ke | RRAREENNE |
Il RECHERRRN
i S
[ % ML SILT: low plasticity, yellow brown, with minor M VSt | [ || ||IIll]||MATUASUB-GROUP
11| 8| vsew clay, trace fine grained sand. BREIEERY
< =z w 31kPa 1.0 e% %) —
1113 P
11 FEEEfTEEn
11 ] FEEEfTEEn 1
1] Vs 151 EREREIANY
N o ke ] AEFSEINIEN 1
11 FETEfTEEn
11 FEEEfTEEn
11 ] FEEEfTEEn
11 FEEEfTEEn
11 E FEEEfTEEn E
11 FEEEfTEEn
|1 Ve e 15 “’HF‘ RERN _
11 ’ RN
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
11 \:’ﬁ;gg/ | [LLTfTTET |
1 GG
11 FEEEfTEEn
11 : FEEEfTEEn 1
11 FEEEfTEEn
VS 151/
|11 o e aﬂJ-?‘ L1111
1] Hand Auger HAL372 terminated at 2.0 m [ITHEEEE
[ Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
Ll Ll
method support samples & field tests ClaSSif_icaﬁo" _syf"b°| & consistency / relative density
AD auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
eq henown by suffx Y | 10012 ater Nc  SPTuwithsolid cone Wp plastic limit L loose
B blank bit > water inflow Vs vane shear; peak/remouded (kPa) WI liquid limit MD medium dense
y R refusal D dense
5 5%: it | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL374
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 374 checked by: DBC
position: E: 368605; N: 800029 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. M |VStto ; ; ; ; :HH TOPSOIL
H
11 E FEEEfTEEn E
11 FEEEfTEEn
[ i FEEEfTEEn i
1] TR
1 V'S >202 kPa SILT: non plastic to low plasticity, orange U] [ voLcANIC ASHES
[ 1] 7 brown, with trace fine grained sand. LII@IT 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
11 FEEEfTEEn
N 057 ERRRIRNNR
11 VS 173/ FEEEfTEEn
11 52kPa : el @ |11 1
11 FEEEfTEEn
[ i RN ]
11 FEEEfTEEn
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
o VS 165/
LI1] §| 46kPa E ol ol [T E
£
RNt )
AE - EREREIANY
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
VS 102/
iR o hoe ] EPSERERNNN 1
11 NERERNRRE
11 FEEEfTEEn
11 ] FEEEfTEEn
11 FEEEfTEEn
11 E FEEEfTEEn E
11 FEEEfTEEn
] e, 41|11 |
11 ’ NERRRRRN!
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
11 \:’53;;2/ | SEREREARE |
1 SEREARNNY
11 FEEEfTEEn
11 : FEEEfTEEn 1
11 FEEEfTEEn
1] e EERRENINN
1] Hand Auger HAL374 terminated at 2.0 m RN
[ Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
Ll Ll
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL376
. - sheet: 10f1
Engineering Log - Hand Auger projectno. ____ GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 376 checked by: DBC

position: E: 368640; N: 800018 (Datum Not Specified)

surface elevation: Not Specified

angle from horizontal: 90°

DCPid.:
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drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o = o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
Fl ORGANIC SILT: low plasticity, dark brown. M |vstto] | I TTTTTTTTT ropsolL
1] H o[ LT
1] E FEEEfTEEn -
1] FEEEfTEEn
[ i FEEEfTEEn 4
1] RN
1] FEEEfTEEn
1] ] FEEEfTEEn ]
1] - — FEEEfTEEn
[ VS >202 kPal i SILT: non plastic to low p!astlmty, orange EEFSIRRRR VOLCANIC ASHES |
R brown, with trace fine grained sand. RERRIARY
1] FEEEfTEEn
N 057 ERRRIRNNR
1] FEEEfTEEn
1] : FEEEfTEEn ]
1] FEEEfTEEn
VS 177/
Il Y i @llg |l |
1] ARERRERRE
1] FEEEfTEEn
1] ] FEEEfTEEn i
e RRRREENNE
1] B 1 RRRREEENL ;
1] s RRRREEENL
< [ 1] 8] vsi1sel LT
TE | ® 07 ReRiEnnL 7
2
1] FEEEfTEEn
1] ] FEEEfTEEn T
1] FEEEfTEEn
[ i FEEEfTEEn 4
1] FEEEfTEEn
[ \glg?’/ ERRRRRRE
Il 2 i @I
1] FEEEfTEEn
1] E FEEEfTEEn -
1] FEEEfTEEn
1] 5] ERRENERNN
(N ’ SILT: non plastic to low plasticity, pale orange [T 11111 | MATUA SUB-GROUP
[ VS 102/ brown, with trace to minor fine to coarse NEEREEEER
[ 46 kPa g grained sand and with trace clay. @@ | |11 E
1] FEEEfTEEn
1] i FEEEfTEEn .
1] FEEEfTEEn
1 | RRRREEENL |
} } } 1.8 m: with some fine to coarse grained sand } } } } : : : : :
VS >202 kP
N §>202kPa 1 AR -
1] FEEEfTEEn
L1 6 EEERTENEN
1] Hand Auger HAL376 terminated at 2.0 m RN
R Target depth RN
1] ] FEEEfTEEn ]
1] FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
T TC bit
v V%: I | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL378
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 378 checked by: DBC
position: E: 368670; N: 800001 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > S material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 E| g s | g€ colour, secondary and minor components 235 | 32
§s| & |§ i - O o5 | E8 | (Pa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. M |VStto ; ; ; ; :HH TOPSOIL
H
11 E FEEEfTEEn E
11 FEEEfTEEn
11 i FEEEfTEEn |
1] TR
11 FEEEfTEEn
a \VS >202 kPal SILT: non plastic, pale orange brown, with CEELEEET MATUA SUB-GROUP
} } } minor fine to coarse grained sand. } } H') : : : : :
11 FEEEfTEEn
11 FEEEfTEEn
N 057 ERRRIRNNR
11 VS 156/ RN
11 24 kPa : ) ) @ ilel |l 1
] 0.6 m: with some fine to coarse grained sand EERRIRERE
[ i FEEEfTEEn ]
11 FEEEfTEEn
11 FEEEfTEEn
11 ] FEEEfTEEn 1
| vsom RRRREENNE
LI S| 21kPa E —al® ! |11l E
I11]5 St LT
< il g 1o RRRREENN |
TS - ERRENERNN
11 FEEEfTEEn
} } } 1.1 m: becoming pale brown, with trace fine to } } } } : : : : :
VS 96/ coarse grained sand and with trace clay. Sticky
N 15 ka ] SPSRRIIIN 1
11 NERERERRE
11 FEEEfTEEn
11 ] FEEEfTEEn
11 FEEEfTEEn
11 E FEEEfTEEn E
11 Vs 79/ FEEEfTEEn
1 ysTy 15 ole |11 |
11 FLEEfrrrn
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
LI VS >202 kP4 ] \H%‘)IIIII ]
11 H [T
11 FEEEfTEEn
11 : FEEEfTEEn 1
11 FEEEfTEEn
L1 6 EEERTENEN
1] Hand Auger HAL378 terminated at 2.0 m RN
R Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. AD/T level on date shown WI  liquid limit N
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL380
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 380 checked by: DBC
position: E: 368699; N: 799951 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£ S 5] £ £ s o8 colour, secondary and minor components ® T 22
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
Fl ORGANIC SILT: low plasticity, dark brown. M |vstto] | I TTTTTTTTT ropsolL
1] H o[ LT
1] E FEEEfTEEn -
1] FEEEfTEEn
1] FEEEfTEEn
1] SILT: non plastic, brown, with minor fine to L1 | MATUA SUB-GROUP
11 VS 173/ coarse grained sand. EERERRRRE
1] 38 kPa ] CERCHERRNE ]
1] FEEEfTEEn
1] i FEEEfTEEn .
1] FEEEfTEEn
1] FEEEfTEEn
N 057 ERRRIRNNR
11 VS 108/ FEEEfTEEn
[ 26 kPa E ) ) EROINE NN 1
0.6 m: becoming orange brown, with trace clay.
1] 96 m: RREREEINN
y
[ i FEEEfTEEn ]
1] FEEEfTEEn
1] FEEEfTEEn
1] ] FEEEfTEEn i
| v EERRERNNE
LI S| 19kPa E ol 1@ [T E
115 0.9 m: clay absent EENRIREEE
< il g 1o RRRREENN |
TS - RERRINANY
1] FEEEfTEEn
1] ] FEEEfTEEn T
1] VS 106/ RERRINANY
N o koo ] SPSERRRERN 1
1] NERERERRE
1] FEEEfTEEn
1] ] FEEEfTEEn
1] FEEEfTEEn
1] E FEEEfTEEn -
1] FEEEfTEEn
11 VS >202 kPa 154 \H#)IIIII |
1] ’ FEET{IEET
1] FEEEfTEEn
1] ] FEEEfTEEn ]
1] FEEEfTEEn
1] i FEEEfTEEn .
1] FEEEfTEEn
1 | RERREENNE |
1] FEEEfTEEn
1] FEEEfTEEn
VS >202 kP
Il 3 : REIRNNRN .
1] FEEEfTEEn
L1 6 EEERTENEN
1] Hand Auger HAL380 terminated at 2.0 m RN
[ Target depth FEEEfTEEn
1] ] FEEEfTEEn ]
1] FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL382
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 382 checked by: DBC
position: E: 368706; N: 799921 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S > S material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 E| g s | g€ colour, secondary and minor components 235 | 32
§s| & |§ i - O o5 | E8 | (Pa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. M | vst ; ; ; ; :HH TOPSOIL
11 E FEEEfTEEn E
11 FEEEfTEEn
11 i FEEEfTEEn |
1] TR
i el
SILT: low plasticity, yellow brown, with minor MATUA SUB-GROUP
} } } fine to medium grained sand, trace clay. } } } } : : : : :
11 FEEEfTEEn
1] VS >183 kPa LT
N 05 LS
11 FEEEfTEEn
11 : FEEEfTEEn 1
N MtoW EERREIANN
[ i RN ]
11 FEEEfTEEn
11 \;/3,12” SRR
a i
PI Sandy SILT: non plastic, orange brown, with @IOL T
[ - fine to medium grained sand. FEEELEEET
1] B 1 RRRREEENL ;
1] s RRRREEENL
! [11] 8| vsizer EERRRRN!
< =z G | 31kPa 1.0 © 1
11| 3 NERIAANN
11 FEEEfTEEn
} } } SILT: low plasticity, yellow brown, with minor St } } } } : : : : :
VS 94/ fine to medium grained sand, trace clay.
N el ] do ! |11 1
11 NERERERRE
11 FEEEfTEEn
11 ] FEEEfTEEn
11 FEEEfTEEn
11 E FEEEfTEEn E
11 VS 04/ FEEEfTEEn
1 Vs .o 15 dg! ||l |
11 ’ I
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
[ ] 1.7 m: becoming red brown. VSt | T
[ VS 120/ AR
31 kP B E
N > SO
11 FEEEfTEEn
[ 1] b ) I FEEEfTEEn 1
] 1.9 m: becoming yellow brown with minor clay, St RERRIRERR
VS 81/ trace fine grained sand.
w |1 A e RN
: 1] Hand Auger HAL382 terminated at 2.0 m Trrprrrel
! R Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
eq 2’3{_‘0""” by suffix A 4 ﬂe%gcg:ga‘{fgown Nc SPT with solid cone Wp  plastic limit L loose
B bl . ) Vs vane shear; peak/remouded (kPa) WI liquid limit MD medium dense
lank bit P—| water inflow R refusal D dense
5 5%: it | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL383
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 09 Jun 2016
principal: date completed: 09 Jun 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 383 checked by: DBC
position: E: 368728; N: 799928 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. DtoM ; ; ; ; : : : : : TOPSOIL
11 E FEEEfTEEn E
11 FEEEfTEEn
[ i FEEEfTEEn i
1] TR
} } } L SAND: fine to coarse grained, yellow-brown. } } } } :HH MATUA SUB-GROUP |
11 FEEEfTEEn
11 FEEEfTEEn i
11 FEEEfTEEn
[ 1] SILT: non plastic to low plasticity, brown, with H | TTHEfTrn
0.5 trace fine grained sand. n
[¢]
11 FEEEfTEEn
VS >202 kP
Il 2 . RREIRRRRN 1
11 FEEEfTEEn
[ i RN ]
11 FEEEfTEEn
11 FEEEfTEEn
11 ] FEEEfTEEn 1
. RRRREAENL
|11 § [V8>202kPe . NI -
£
T _
TS - EREREIANY
11 FEEEfTEEn
11 b FEEEfTEEn 1
11 FEEEfTEEn
[ 1] VS UTP i Yddrp [T 4
11 NERERERRE
11 FEEEfTEEn
11 b FEEEfTEEn
11 FEEEfTEEn
11 E ) FEEEfTEEn E
N 1.4 m: becoming orange brown NERRREERE
11 VS >202 kPa 154 \H#)IIIII |
(N ’ 1.5 m: becoming slightly plastic. Sand M FTITEEE
[ becomes absent EEEREEERE
11 h FEEEfTEEn 1
11 FEEEfTEEn
11 4 FEEEfTEEn i
11 FEEEfTEEn
LI VS >202 kP4 ] \H%‘)IIIII ]
11 NERARERRE
11 FEEEfTEEn
11 E FEEEfTEEn 1
11 FEEEfTEEn
|1 e EEERNEEEY
1] Hand Auger HAL383 terminated at 2.0 m RN
R Target depth RN
11 b FEEEfTEEn 1
11 FEEEfTEEn
Ll Ll
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. AD/T level on date shown WI  liquid limit N
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL384A
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 384 checked by: DBC
position: E: 368748; N: 799926 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
g
S > S material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § o} E £ 5 | 2¢€ colour, secondary and minor components 8% | 32
@ a © o « ] ] =R (kPa)
EB | _aol| = x| 3 5 | & E8 | 82 | 2888 aceams
; ; ; % ORGANIC SILT: low plasticity, dark brown. D | vst ; ; ; ; :HH TOPSOIL
11 — —— FEEEfTEEn
[ ML SILT: low plasticity, orange brown, with minor RERRIRERR MATUA SUB-GROUP
R clay, trace fine grained sand. EEEREEENY
1] TR
11 NEERRERRE
VS >183 kPa
11 ] ECHERNNE! 1
11 FEEEfTEEn
11 i FEEEfTEEn i
I 0.4 m: becoming orange with some clay, trace w St 1
[ VS 74/ fine grained silt, sticky and greasy. AERRIRERY
19 kP: — —
N ° 05 PO
11 FEEEfTEEn
11 : FEEEfTEEn 1
11 FEEEfTEEn
[ i RN ]
11 FEEEfTEEn
I VS 68/ RERRERRRE
Il 19kPa ] . BRI 1
0.8 m: occasional pockets of manganese.
11 - FEEEfTEEn
1] B 1 RRRREEENL ;
1] s RRRREEENL
[ g VS 74/ LITE{rrrtl
< =z w 19 kPa 1.0 0] —
11| 3 NERENERRN
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
VS 55/
N 1 kon ] SSRRRINENN 1
11 RERERERRE
11 FEEEfTEEn
11 ] FEEEfTEEn
11 FEEEfTEEn
11 E FEEEfTEEn E
11 FEEEfTEEn
L1 VS 74/ I T ]
19 kPa 1.5 X0}
11 FEErfrren
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
11 Yg@?; | $\\H [T |
N HERRANENN
11 FEEEfTEEn
11 : FEEEfTEEn 1
11 FEEEfTEEn
w | L] S 6 ol L LI LI
: 1] Hand Auger HAL384A terminated at 2.0 m FErrprrrel
! R Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
L RN
method support samples & field tests ClaSSif_icaﬁo"_syf"bd& consistency / relative density
iling* | d t Y
AD auger driling M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
eq 2’3{_‘0""” by suffix A 4 ﬂe%gcg:ga‘{fgown Nc SPT with solid cone Wp  plastic limit L loose
o . ) Vs vane shear; peak/remouded (kPa) WI liquid limit MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL384B
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 09 Jun 2016
principal: date completed: 09 Jun 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 384 checked by: DBC
position: E: 368748; N: 799921 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. M |VStto ; ; ; ; :HH TOPSOIL
H
11 E FEEEfTEEn E
11 FEEEfTEEn
[ i FEEEfTEEn 4
1] TR
1 V'S >202 kPa SILT: non plastic to low plasticity, orange, with LR mATUA SUB-GROUP
[ 1] 7 trace fine to coarse grained sand. Greasy. LII@IT 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
11 FEEEfTEEn
0.5 —
L 0.5 m: with trace clay FEEEfTEEn
1] VS 139/ IR ERE
11 24 kPa : @ilel |l 1
11 FEEEfTEEn
[ i RN ]
11 FEEEfTEEn
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
o VS 156/
FI1] S| 29kPa E d ol |11 E
=
AT |
TS - ERRENERNN
11 FEEEfTEEn
11 ] FEEEfTEEn 1
1] Vs 7l ERRENERNN
N 3 kon ] ee | [ 11111 1
11 St T
11 FEEEfTEEn
11 ] FEEEfTEEn
11 FEEEfTEEn
11 E ) FEEEfTEEn E
N 1.4 m: becomes sticky NERRREERE
|1 o 15 q%)m RERN _
11 ’ NEERRRRN!
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
1] | RRRREEENL |
11 FEEEfTEEn
LI VS 61/ FEEEfTEEn
11 29 kPa : & ||| 1
11 FEEEfTEEn
|1 e EEERNEEEY
1] Hand Auger HAL384B terminated at 2.0 m RN
R Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. AD/T level on date shown WI  liquid limit N
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL385
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 09 Jun 2016
principal: date completed: 09 Jun 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 385 checked by: DBC
position: E: 368731; N: 799900 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. M H ; ; ; ; :HH TOPSOIL
1] E FEEEfTEEn E
1] FEEEfTEEn
1] FEEEfTEEn
[ SILT: non plastic to low plasticity, dark orange [ 111 ]I11]l|VvOLCANIC ASHES
] brown, with trace fine grained sand. EEEREEERE
VS >202 kPa i ]
1] EREARRRNE!
1] FEEEfTEEn
1] i FEEEfTEEn i
1] FEEEfTEEn
1] FEEEfTEEn
N 057 ERRRIRNNR
1] FEEEfTEEn
VS >202 kP
Il 2 . R NRRRN 1
1] FEEEfTEEn
[ i FEEEfTEEn ]
1] FEEEfTEEn
1] FEEEfTEEn
1] ] FEEEfTEEn 1
. RRRREENNE
|11 § [V8>202kPe . NI -
=
il i
Tz w 1.0 . ]
[ 3 1.0 m: becoming orange brown FEEELEEET
1] FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
11| vs>202ka ] EEFSERRNE 1
1] FEETLTEET
1] FEEEfTEEn
1] ] FEEEfTEEn
1] FEEEfTEEn
1] E FEEEfTEEn E
1] FEEEfTEEn
11 VS >202 kPa 154 \H#)IIIII |
(N ’ 1.5 m: with trace clay, becoming slightly plastic FTITEEE
1] FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
1] i FEEEfTEEn i
1] FEEEfTEEn
[ VS >202 kP4 ] H‘%@”'” |
1] NERARERRE
1] FEEEfTEEn
1] : FEEEfTEEn 1
1] FEEEfTEEn
|1 e EEERNEEEY
1] Hand Auger HAL385 terminated at 2.0 m RN
[ Target depth FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL386
E . . L sheet: 10f1
ngineerin - Hand Auger |
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 386 checked by: DBC
position: E: 368708; N: 799898 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - ‘% structure and
o3 s sgmples & a o = o< §5 additional observations
RS S fieldtests | —~ | <= o 23 SOIL TYPE: plasticity or particle characteristic, SS| &3
£a|l 5§ | 8 E| g 5 | 2¢€ colour, secondary and minor components 2% | 32
55| & |3 - - A ] o5 | £%
ED | _qew| 2 14 ° S} R £ 0o ce
; ; ; ORGANIC SILT: low plasticity, dark brown. M |VStto TOPSOIL
H
[ E R
[
[ i 4
[ 1]
LT Vs >202 kP4 1 SILT: non plastic to low plasticity, orange MATUA SUB-GROUP |
[ brown, with trace to minor clay and trace fine
[ grained sand.
[ - 4
I 0.4 m: becoming greasy
[
0.5 —
[
} } } VS >202 kPa i ]
[
[ i 4
[
[
[ 1 )
RN
[ © VS >202 kPal i ]
Q
11|35
(I I
£ =z u 1.0 —
RERE
[
[ h 1
[
(. VS >202 kPa i i
[
[
[ ] 1
} } } SILTY SAND: fine to coarse grained, pale MD to
N 7] brown. D )
[
1.5 1
[
[
[ 1 )
[
[ - 4
[ L
|| |
LI Clayey SILT: low plasticity, pale brown, with VSt to
[ trace fine grained sand. H
[ 1 1
[
[ VS >202 kP3| an
U
[ Hand Auger HAL386 terminated at 2.0 m
I Target depth
[ T )
[
L
method - support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD " auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plastic limit L loose
eg. ADT level on date shown Wi liquid limit C
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P— | water inflow
T TC bit R refusal D dense
Vv Vbt | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL387
E . - L sheet: 10f1
ngineerin - Hand Auger |
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 09 Jun 2016
principal: date completed: 09 Jun 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 387 checked by: DBC
position: E: 368709; N: 799882 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - '% vane DCP structure and
o5 ] samples & € o = °c §5 hear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 o’e";‘;‘;',ﬁ’“ 100 mm)
£ S 5] £ £ s 2 -g colour, secondary and minor components ® T 22
55| & |8 S| 5| 828 o5 | £s
ED | _qew| 2 14 ° S} R £ 0o ce 00l
; ; ; ORGANIC SILT: low plasticity, dark brown. M : : : TOPSOIL
1] E 11 R
1] 11
1] i 11 |
1] I
1] v 185/ SILT: low plasticity, orange brown, with trace VStto I'1'l [ MATUA SUB-GROUP
[ 1] a 7 fine to medium grained sand and with trace H 11 1
] clay. Greasy. 111
1] i 11 R
1] 11
1] 11
a 05 Il 7
Ll VS 133/ Il
1] 24 kPa : 11 1
1] 11
1] i 11 4
1] 11
1] 11
1] ] 11 1
. 111
| 1] | B vs>202kpq i 11 E
Q
1115 0.9 m: with some fine to coarse grained sand 111
Q
o
< 2|11 E o I |
11| 3 I
1] 11
1] ] 11 1
1] 11
(. VS UTP i i
] 1.2 m: becoming grey brown
[
[ ] 1
[
[ E ) ) E
N 1.4 m: with some fine grained sand
[ VS 182/
R 52 kPa 1.5 —
[
L SILTY SAND: fine to coarse grained, grey MD
} } } brown.
[ ] SILT: non plastic to low plasticity, grey brown, H
N /s 5202 kPal | with trace to minor fine to coarse grained sand. |
} } } 1.8 m: becoming brown and non plastic
[ R 1
[
[ VS >202 kP3| an
U
[ Hand Auger HAL387 terminated at 2.0 m
I Target depth
[ T )
[
L
method - support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD " auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plastic limit L loose
eg. ADT level on date shown Wi liquid limit C
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P— | water inflow
T TC bit R refusal D dense
Vv Vbt | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL388A
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 388 checked by: DBC
position: E: 368706; N: 799869 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
P ORGANIC SILT: low plasticity, dark brown. M |vstio| | T TTTTTTTT TopsoIL
1 g Ho L[
11 E FEEEfTEEn E
11 FEEEfTEEn
11 FEEEfTEEn
[ SILT: non plastic to low plasticity, orange [T1 111111l |MATUA SUB-GROUP
] VS 144/ brown, with trace to minor clay and trace fine to EEEREEERE
[ 24 kPa g coarse grained sand. AR E
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
11 FEEEfTEEn
N 057 ERRRIRNNR
11 FEEEfTEEn
VS >202 kP
Il 2 . RREIRRRRN 1
11 FEEEfTEEn
[ i FEEEfTEEn ]
] 0.7 m: pale brown, with trace clay and with RN
I minor fine to coarse grained sand HEERIRERE
11 ] FEEEfTEEn 1
g s 0.85 m: becoming stick AR
LI 8] 21kpa . oom: g sty ol | |11 :
I11]5 St
< il g 1o RRRREENN |
TS - CRRRRERIEIY
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
VS 49/
N i bn ] & LTI 1
11 RERRRERRE
11 FEEEfTEEn
} } } 1.3 m: with some fine to coarse grained sand } } } } : : : : :
St
11 E FEEEfTEEn E
11 FEEEfTEEn
|1 o 15 q#m RERN _
11 ’ NEERRRRN!
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
1 | RRRREEENL |
1] 1.8 m: becoming brown, with trace fine grained H PETTTEET
[ VS 5202 kPa sand, clay absent RN
11 : NRECIRNRRE 1
11 FEEEfTEEn
L1 6 EEERTENEN
1] Hand Auger HAL388A terminated at 2.0 m RN
R Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. AD/T level on date shown WI  liquid limit N
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL388B
E . . sheet: 10f1
Log - Hand Aug .
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 09 Jun 2016
principal: date completed: 09 Jun 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 388 checked by: DBC
position: E: 368706; N: 799865 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S o S material description - ‘% vane DCP structure and
o5 =1 samples & € o ] °c § & hear (blows/ additional observations
3 £ fieldtests | —~ | £ o €35 SOIL TYPE: plasticity or particle characteristic, 58| g% ore";'f;';'fa’ 100 mm)
£ S 5] £ £ s o8 colour, secondary and minor components ® T 22
cs| 2 | g S| 8| e |88 o5 | 58
ED | _ao| 3 4 © =} © @ £ 0o ce e
; ; ; ORGANIC SILT: low plasticity, dark brown. M : TOPSOIL
[ E | E
[ |
[ i I i
[ 1] |
LI VS 184/ SILT: non plastic to low plasticity, orange VStto | | MATUA SUB-GROUP
46 kPa - . ; 9 e
[ brown with mottled brown, with trace fine to H |
[ medium grained sand. |
[ i | i
[ |
[ |
a 05 |
} } } VS >202 kPa i : ]
[ |
[ | 4
[ 1] SAND: fine to coarse grained, orange brown, MD |
I with trace silt. |
[ 1 | )
i |
[ % SILT: non plastic, orange brown, with trace |
| ||| 8] vs1so fine to coarse grained sand. |
£ =z u | 44kPa 1.0 - - —
[ 3 SAND: fine to coarse grained, yellow brown, |
] with trace silt. MD to |
[ 7] SILTY SAND: fine grained, yellow brown. D | ]
[ |
(. VS >202 kPa i | ]
[ |
[ SAND: fine to coarse grained, brown grey, MD I
[ with lenses of grey clayey silt. | T
[ |
[ | E
[ |
[ | _
[ |
1 VS >202 kPal SILT: non plastic, brown, with trace fine H |
] ; p i
[ grained sand. bl
Il il
[ i H| 4
[ |
N | | |
[ |
[ |
RN VS >202 kPal i | |
[ |
L1 6 |
[ Hand Auger HAL388B terminated at 2.0 m |
I Target depth |
[ T | )
[ |
L ]
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture Vst very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
water refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL389
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 09 Jun 2016
principal: date completed: 09 Jun 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 389 checked by: DBC
position: E: 368704; N: 799852 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£ S 5] £ £ s o8 colour, secondary and minor components ® T 22
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. M H ; ; ; ; :HH TOPSOIL
11 E FEEEfTEEn E
11 FEEEfTEEn
[ i FEEEfTEEn i
1] TR
1 V'S >202 kPa SILT: non plastic to low plasticity, brown, with U] [ voLcANIC ASHES
[ 1] 7 trace fine grained sand and with trace clay. LII@IT 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
11 FEEEfTEEn
N 057 ERRRIRNNR
] o202 e RERRILENN
11 : ) NRECARNRRE 1
] 0.6 m: clay becomes absent EERRIREEE
[ i RN ]
11 FEEEfTEEn
11 FEEEfTEEn
11 ] FEEEfTEEn 1
. RRRREAENL
| 11| g [v8>202kPa : _ R ARRRN :
[11]% 0.9 m: becoming orange brown EERRIRERE
NERE: ERRRIRNNR
< =z & 1.0 —
s 1.0 m: with trace clay, sand becomes absent RN
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11| vs>202ka ] EEFSERRNE 1
11 FEETLTEET
11 FEEEfTEEn
11 ] FEEEfTEEn
11 FEEEfTEEn
11 E FEEEfTEEn E
11 FEEEfTEEn
11 VS >202 kPa 154 \H#)IIIII |
11 ’ FEET{IEET
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
LI VS >202 kP4 ] \H%‘)IIIII ]
11 NERARERRE
11 FEEEfTEEn
11 : FEEEfTEEn 1
11 FEEEfTEEn
|1 e EEERNEEEY
1] Hand Auger HAL389 terminated at 2.0 m RN
[ Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
Ll Ll
method . support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL390
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 390 checked by: DBC
position: E: 368698; N: 799838 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£ S 5] £ £ s o8 colour, secondary and minor components ® T 22
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ao| 3 4 © > | oo £ o 82 | 8888 |acwn
; ; ; ORGANIC SILT: low plasticity, dark brown. M H ; ; ; ; :HH TOPSOIL
1] E FEEEfTEEn -
1] FEEEfTEEn
[ i FEEEfTEEn 4
1] TR
1 \VS >202 kPal Clayey SILT: low plasticity, pink brown with FETLAEEETT PR
[ 1] 7 mottled grey and mottled dark brown, with LII@IT 1
] trace fine to coarse grained sand. EEEREEERE
1] FEEEfTEEn
I SILT: low plasticity, orange brown, with minot 111 {11111 | MATUA SUB-GROUP
[ clay and with trace fine to coarse grained sand. NERRIRERY
N 057 ERRRIRNNR 7]
1] FEEEfTEEn
VS UTP
1] - VeutP (11111 ]
] Sandy SILT: non plastic, brown to pale EEERENER
RN brown, sand is fine to coarse grained. RERREEERY
1] FEEEfTEEn
1] s »202kPa EEERIIANL
PI SILT: non plastic to low plasticity, orange RS NNN
[ - brown, with trace fine grained sand and with FEEELEEET
P § E trace clay. FETTITTT E
115 RERRIRENN
o
<z LI 2 |vs>202kPq 104 H\#IIIII B
11| 3 RERSIAANY
1] FEEEfTEEn
1] ] FEEEfTEEn T
1] FEEEfTEEn
[ i FEEEfTEEn 4
1] FEEEfTEEn
[ VS >202 kP4 (! |||||
Il i RERARNRNN
1] FEEEfTEEn
1] E FEEEfTEEn -
1] FEEEfTEEn
1] FEEEfTEEn
1.5 —
1] FEEEfTEEn
1] NEEERNRRE
VS >202 kP3|
1] ] RN ERE ]
1] FEEEfTEEn
1] i FEEEfTEEn -
1] FEEEfTEEn
1 | RERREENNE |
1] FEEEfTEEn
1] FEEEfTEEn
VS >202 kP
Il 3 : REIRNNRN .
1] FEEEfTEEn
L1 6 EEERTENEN
1] Hand Auger HAL390 terminated at 2.0 m RN
R Target depth RN
1] ] FEEEfTEEn ]
1] FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL392
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 392 checked by: DBC
position: E: 368704; N: 799808 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
55| & |3 - - A ] S5 | 25 | (P
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. M |VStto ; ; ; ; :HH TOPSOIL
H
11 E FEEEfTEEn E
11 FEEEfTEEn
[ i FEEEfTEEn i
1] TR
1 \VS >202 kPal SILT: non plastic to low plasticity, brown with FETLAEEETT PR
[ 1] 7 mottled pale brown and grey, with trace to LII@IT 1
] minor fine to medium grained sand and with EEEREEERE
11 i trace clay. FEEEfTEEn i
11 FEEEfTEEn
11 FEEEfTEEn
N 057 ERRRIRNNR
11 FEEEfTEEn
VS >202 kP
Il 2 . R NRRRN 1
11 FEEEfTEEn
[ i RN ]
11 FEEEfTEEn
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
o VS 158/
LI §| 49kPa E &l &[T E
£
il i
<z & 1.0
s SILT: low plasticity, orange brown, with minor [T | MATUA SUB-GROUP
] clay and trace fine grained sand. RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11| vs>202ka ] EEFSERRNE 1
11 FEETLTEET
11 FEEEfTEEn
LI 1.3 m: becoming greasy FEEEETETEL
11 FEEEfTEEn
11 E FEEEfTEEn E
11 FEEEfTEEn
11 VS >202 kPa 154 \H#)IIIII |
11 ’ FEET{IEET
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
[ \/S >202 kPa ] H‘%@”'” |
11 NERARERRE
11 FEEEfTEEn
11 : FEEEfTEEn 1
11 FEEEfTEEn
]| VS >202 kPa A H\# LI
[ Hand Auger HAL392 terminated at 2.0 m [ (RRRR
R Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
Ll Ll
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. AD/T level on date shown WI  liquid limit N
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —|vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL394
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 394 checked by: DBC
position: E: 368686; N: 799786 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
88 2 |3 R - S SE| E5 | pa
ED | _ ol 3 r | o > | ©& Eo | 02 13888 [avew?
; ; ; ORGANIC SILT: low plasticity, dark brown. D |VStto ; ; ; ; :HH TOPSOIL
H
1] E FEEEfTEEn -
1] FEEEfTEEn
[ i FEEEfTEEn 4
1] TR
i el
ML | SILT: low plasticity, orange brown mottled MATUA SUB-GROUP
} } } with, with some clay, trace fine grained sand. } } } } : : : : :
1] FEEEfTEEn
1] VS >183 kPa LT
1 05 LS
1] FEEEfTEEn
1] : FEEEfTEEn 1
1] FEEEfTEEn
[ i FEEEfTEEn ]
1] FEEEfTEEn
N VS UTP \VE}MT\FIIIII |
PI ML Sandy SILT: non plastic, white, with fine LETT
[ - grained sand. [ | | | | |
1] B 1 RRRREEENL ;
115 RERRININL
o
<z LI 2 |vs>183kPq 104 [ \# NRRN B
11| 3 T
1] FEEEfTEEn
} } } ML | SILT: low to medium plasticity, orange brown, } } } } : : : : :
with some clay, trace fine grained sand.
11| Nvs>183kPa ] g 1T 1
] 1.2 m: soil is friable. FITTTT
1] FEEEfTEEn
1] ] FEEEfTEEn
1] FEEEfTEEn
1] E FEEEfTEEn E
1] FEEEfTEEn
1] VS UTP 15 {I%LH, RN |
1] \ [T
1] FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
1] i FEEEfTEEn i
1] FEEEfTEEn
[ VS UTP LT
= T e
N YR
1] FEEEfTEEn
1] : FEEEfTEEn 1
1] FEEEfTEEn
| L] vsutP 6 Ll eb  LLLL
1] Hand Auger HAL394 terminated at 2.0 m FTTHIEEn
[ Target depth FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_t|c_||m|t L loose
eg. AD/T level on date shown WI  liquid limit N
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL396
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 31 May 2016
principal: date completed: 37 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 396 checked by: DBC
position: E: 368660; N: 799790 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S > 5 material description - ‘% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5“ 100 mm)
£ S 5] £ £ s o8 colour, secondary and minor components ® T 22
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ ol 3 r | o > | ©® ES | 82 3888 | 0w
Fl SILT: low to medium plasticity, red brown, D |vstto| | I T T]TTTTITmATUA SUB-GROUP
1] with trace fine to medium grained sand. H [ LHEEEErn
1] E FEEEfTEEn -
1] FEEEfTEEn
1] i FEEEfTEEn i
1] RN
1] e | S -
0.3 m: soil is friable.
1] FEEEfTEEn
1] i FEEEfTEEn .
1] FEEEfTEEn
(N VS UTP #%LH:”l”
— T —
Il 05 LI
1] FEEEfTEEn
1] E FEEEfTEEn ]
1] FEEEfTEEn
[ i FEEEfTEEn ]
1] FEEEfTEEn
1] BRERERRRE
VS UTP |
Il T VSUTP 1111
1] - FEEEfTEEn
NRE: 1 RRRREEENL ]
11| g RERRININL
o
<z LI 2 |vs>183kPq 10 [ \# NRRN B
1113 T
1] FEEEfTEEn
} } } ML | SILT: low plasticity, yellow orange, with some M } } } } : : : : :
clay, trace fine grained sand.
11| Nvs>183kPa ] g 1T 1
1] FEETfTEEn
1] FEEEfTEEn
1] ] FEEEfTEEn
1] FEEEfTEEn
1] E FEEEfTEEn -
1] FEEEfTEEn
11 VS >183 kPa 154 [ \# [T |
1] ’ NN
1] FEEEfTEEn
1] ] FEEEfTEEn ]
1] FEEEfTEEn
1] i FEEEfTEEn .
1] FEEEfTEEn
[ \VS >183 kP4 ] FELLTTTT |
N EEEREIANN
1] FEEEfTEEn
1] : FEEEfTEEn ]
1] FEEEfTEEn
L] VS >183 kP4 A L Ll L]
1] Hand Auger HAL396 terminated at 2.0 m NN
R Target depth RN
1] ] FEEEfTEEn ]
1] FEEEfTEEn
L RN
method . support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger drilling” M mud N nil B bulk disturbed sample soil des""Pt.m“ VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL398
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 398 checked by: DBC
position: E: 368652; N: 799844 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3E| B fieldtests | — | = | o | €5 SOIL TYPE: plasticity or particle characteristic, 5SS | 8% |®gnudd | 100 mm)
£ S 5] £ £ s o8 colour, secondary and minor components ® T 22
S a © o 2 <] 8 E o5 co (kPa)
EB | aol| 2 4 © 5 | & £ o 82 | 8888 |acwn
; ; ; ORGANIC SILT: low plasticity, dark brown. D |VStto ; ; ; ; :HH TOPSOIL
H
11 E FEEEfTEEn E
11 FEEEfTEEn
11 FEEEfTEEn
[ 1] ML | SILT: low plasticity, orange brown, with trace [T 1111111 |MATUA SUB-GROUP
] fine to medium grained sand, trace clay. EEEREEERE
VS >183 kPal i ]
11 ECHERNNE!
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
1] VS >183 kPa LT
1 05 LS
11 FEEEfTEEn
11 : FEEEfTEEn 1
] 0.6 m: some clay. EERRIREEE
[ i RN ]
11 FEEEfTEEn
L] s 2183 ke | LT |
Il RECHERRRN
11 - FEEEfTEEn
NRE: 1 RRRREEENL ]
115 RRRREEENL
< [11] 2 Vvs>183kPa LTI
£ =z w 1.0 ) —
LT s 1.0 m: a 100mm lense of pale yellow fine to RN
z . . . . e
[ medium grained sand with minor silt is present. EEERIRERE
} } } 1.1 m: with minor fine grained sand, trace clay. } } } } : : : : :
11| vs>183kea ] g 1T 1
11 FEETfTEEn
11 FEEEfTEEn
11 ] FEEEfTEEn
11 FEEEfTEEn
11 E FEEEfTEEn E
11 FEEEfTEEn
11 VS >183 kPa 154 [ \# [T |
(N ’ 1.5 m: with minor clay, trace fine grained sand. NN
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
LI VS >183 kP4 ] PELL(TTET] ]
N EEEREIANN
11 FEEEfTEEn
11 : FEEEfTEEn 1
11 FEEEfTEEn
! | 11| vs>issked | o | Ll LI
: 1] Hand Auger HAL398 terminated at 2.0 m NN
| [ Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
Ll Ll
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. AD/T level on date shown WI  liquid limit N
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL400
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 400 checked by: DBC
position: E: 368665; N: 799877 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > S material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 E| g s | g€ colour, secondary and minor components 235 | 32
55| & |3 - - A ] S5 | 25 | (P
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. Dto M| VStto ; ; ; ; : : : : : TOPSOIL
H
11 E FEEEfTEEn E
11 FEEEfTEEn
11 i FEEEfTEEn |
1] TR
| e de|iti
SILT: non plastic, orange brown, with trace VOLCANIC ASHES
L1 fine to coarse grained sand. FEETLTTET
11 i FEEEfTEEn i
11 FEEEfTEEn
1] VS >202 kPa \H%DIIIII
N 057 ERRANRNNR
11 FEEEfTEEn
[ 1] b N ) FEEEfTEEn 1
] 0.6 m: becoming slightly plastic M EERRIREEE
[ i RN ]
11 VS >202 kPa \H#)IIIII
1] 0.75 m: becoming mottled pale brown 1] [T ]
11 ] FEEEfTEEn
11 - FEEEfTEEn
NRE: 1 RRRREEENL ]
115 RRRREEENL
I [ g VS 165/ FLILIEET
£z & | 38kPa 1.0 o —
LT s 1.0 m: with minor clay [TEEEEn
z
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
[ i RN 4
11 VS >202 kPa \H(%IIIII
11 FEET{TEET
L1 SILT: non plastic to low plasticity, brown with LR MATUA SUB-GROUP
1] mottled pale brown and orange brown, with RN
] 4 trace to minor fine to coarse grained sand. RN 1
11 FEEEfTEEn
11 VS >202 kPa 154 \H#)IIIII |
11 ’ FEET{IEET
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
[ \ﬁ ;\;2/ 1.7 m: with trace clay # | jb‘ 11111
1] 1.75 m: becoming brown [THEEEn |
11 FEEEfTEEn
11 FEEEfTEEn
11 : FEEEfTEEn 1
11 VS 104/ FEEEfTEEn
L1l VS 104 e LU
1] Hand Auger HAL400 terminated at 2.0 m FEPTEEE
[ Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
Ll Ll
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. AD/T level on date shown WI  liquid limit N
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL402
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 402 checked by: DBC
position: E: 368665; N: 799916 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S > S material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 E| g s | g€ colour, secondary and minor components 235 | 32
§s| & |§ i - O o5 | E8 | (Pa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. D |VStto ; ; ; ; :HH TOPSOIL
H
1] E FEEEfTEEn
1] FEEEfTEEn
1] i FEEEfTEEn
1] TR
i el
ML | SILT: low plasticity, orange brown, with minor VOLCANIC ASHES
L1 fine grained sand, trace clay. FEETLTTET
1] i FEEEfTEEn
1] FEEEfTEEn
1] VS >183 kPa LT
1 05 LS
1] FEEEfTEEn
1] : FEEEfTEEn
1] FEEEfTEEn
1] i FEEEfTEEn
[ 0.7 m: with minor clay. FETTITTT
1T Vs 183 kPa | LT
Il REERIRRRN
mF i
£ 0.9 m: becoming orange with some clay, trace M
[11]5 ) g g Y. FEEEfTEEn
] 8 | vs151 fine grained sand. EERRINAR
< =z w 25 kPa 1.0 D %)
11| 3 IR
1] FEEEfTEEn
1] ] FEEEfTEEn
1] FEEEfTEEn
11| Nvs>183kPa ] g 1T
1] FEETfTEEn
1] FEEEfTEEn
1] ] FEEEfTEEn
1] FEEEfTEEn
1] E FEEEfTEEn
1] FEEEfTEEn
11 VS >183 kPa 154 [ \# [T
(N ’ ML | SILT: low plasticity, orange brown, with some (M to W [T 11T | MATUA SUB-GROUP
[ clay, minor fine to medium grained sand. EEEREEERE
1] ] FEEEfTEEn
1] FEEEfTEEn
1] i FEEEfTEEn
1] FEEEfTEEn
[ \VS >183 kP4 ] FELLTTTT
N EEEREIANN
1] FEEEfTEEn
1] : FEEEfTEEn
1] FEEEfTEEn
! L1 6 EEERTENEN
: 1] Hand Auger HAL402 terminated at 2.0 m RN
| [ Target depth FEEEfTEEn
1] ] FEEEfTEEn
1] FEEEfTEEn
L RN
method . support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. AD/T level on date shown WI  liquid limit N
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL404
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 404 checked by: DBC
position: E: 368648; N: 799955 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. D to M| VSt to ; ; ; ; : : : : : TOPSOIL
H
1] E FEEEfTEEn -
1] FEEEfTEEn
[ i FEEEfTEEn 4
1] RN
1 \VS >202 kPal SILT: non plastic to low plasticity, pale brown, FETLAEEETT PR
[ 1] 7 with trace to minor fine to coarse grained sand LII@IT 1
] and with trace clay. FITHLLETT
1] FEEEfTEEn
I SILT: non plastic to low plasticity, orange M 111 {11111 |VOLCANIC ASHES
[ /s 5202 kPal brown, with trace fine grained sand. N 11111
0.5 —
1] FEET{TET
1] FEEEfTEEn
1] : FEEEfTEEn ]
1] FEEEfTEEn
[ i FEEEfTEEn ]
11 VS >202 kPa \H#)IIIII
1] FEET{TET
1] ] FEEEfTEEn i
1] - FEEEfTEEn
1] B 1 RRRREEENL ;
115 RERRININL
o
<z LI 2 |vs>202kPq 104 . H\#IIIII B
LT s 1.0 m: with trace clay FEITHEEE
z
1] FEEEfTEEn
1] ] FEEEfTEEn T
1] FEEEfTEEn
[ i FEEEfTEEn 4
11 VS >202 kPa \H(%IIIII
1] FEET{TEET
1] ] FEEEfTEEn
1] FEEEfTEEn
1] E FEEEfTEEn -
1] FEEEfTEEn
11 VS >202 kPa 154 \H#)IIIII |
1] ’ FEET{IEET
1] FEEEfTEEn
1] ] FEEEfTEEn ]
1] FEEEfTEEn
1] i FEEEfTEEn
[ VS >202 kPa SILT: non plastic, brown, with trace to minor [ 1111 | MATUA SUB-GROUP
N fine to coarse grained sand. [ 11111
1] ] FEEEfTEEn i
1] FEEEfTEEn
1] : FEEEfTEEn ]
1] FEEEfTEEn
[ [ VS >202 kPal A \H#IIIII
1] Hand Auger HAL404 terminated at 2.0 m [TITIEEn
[ Target depth FEEEfTEEn
1] ] FEEEfTEEn ]
1] FEEEfTEEn
L RN
method . support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. AD/T level on date shown WI  liquid limit N
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL406
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 406 checked by: DBC
position: E: 368624; N: 799974 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S o S material description - ‘% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3 £ fieldtests | —~ | £ o €35 SOIL TYPE: plasticity or particle characteristic, 58| g% 0'&";2';&’“ 100 mm)
£ S 5] £ £ s o8 colour, secondary and minor components ® T 22
§s| & |§ i - O o5 | E8 | (Pa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. M |VStto ; ; ; ; :HH TOPSOIL
H
11 E FEEEfTEEn E
11 FEEEfTEEn
11 i FEEEfTEEn |
1] TR
NS el
ML | SILT: low plasticity, orange brown, with minor D MATUA SUB-GROUP
} } } clay, trace fine grained sand. } } } } : : : : :
11 FEEEfTEEn
1] VS >183 kPa LT
1 05 LS
11 FEEEfTEEn
11 : FEEEfTEEn 1
11 FEEEfTEEn
[ i FEEEfTEEn ]
11 FEEEfTEEn
11 NERERERRE
VS >183 kPal i
Il i RECHERRRN
11 - FEEEfTEEn
1] B 1 RRRREEENL ;
115 RERRININL
o
<z LIy 2| vsutp 10 : : : (/%Lh% NRRN ]
LT s SAND: fine to medium grained, pale yellow \ [T
z . .
[ brown, with some silt. FETTITTT
11 ] FEEEfTEEn 1
1] Vs 151/ ERRENERNN
N o Ko SEPSEINARN 1
] Sandy SILT: non plastic to low plasticity, pale FITHLETTT
[ ; yellow brown, with fine to medium grained NEEREEEER
EEERS sand. E
[ ERaR FEEEfTEEn
11 FEEEfTEEn
11 — - FEEEfTEEn E
N ML SILT: low plasticity, pale yellow brown, with Mto W NERRREERE
minor fine to medium grained sand, trace clay.
1] VS >183 kPa y 9 Y [ \# RN |
5
11 NN
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
1] VS >183 kPa I ]
LI ML Sandy SILT: non plastic to low plasticity, pale Il ‘q ARRN
(N yellow brown, with fine to medium grained FETTITTT
] i sand. RN 1
11 FEEEfTEEn
w L] VS >183 kP4 A L Ll L]
: 1] ‘ Hand Auger HAL406 terminated at 2.0 m NN
! R Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL408
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 408 checked by: DBC
position: E: 368594; N: 799986 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
53| & | B 5 g s | 8 E s S | €% (kPa)
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
; ; ; ORGANIC SILT: low plasticity, dark brown. Dto M| VStto ; ; ; ; : : : : : TOPSOIL
H
11 E FEEEfTEEn E
11 FEEEfTEEn
[ i FEEEfTEEn i
[ 1] \VS >202 kPal \HJF.)|||||
1] SILT: non plastic to low plasticity, orange M FETT (T [ voLcANIC ASHES
[ 1] 7 brown, with trace fine grained sand. RN 1
11 FEEEfTEEn
11 i FEEEfTEEn i
11 FEEEfTEEn
1] VS >202 kPal \\\¢|||||
N 057 ERRANRNNR
11 FEEEfTEEn
11 : FEEEfTEEn 1
11 FEEEfTEEn
[ i RN ]
1] Vs 73/ &l 1111
1] ExRI
L1 SILT: low plasticity, brown to orange brown, FEEEEETT MATUA SUB-GROUP
[ - with trace clay and with trace fine to coarse FEEELEEET
112 E grained sand. Greasy. RN E
115 RRRREEENL
< L] g VSisy RN
<z G | 44kPa 1.0 ) —
[ 3 1.0 m: becoming orange brown I AR
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
[ i RN 4
Il Ve ned 1.2 m: with minor clay G% | %9\ ARRE
11 NEERRARN!
11 ] FEEEfTEEn
11 FEEEfTEEn
11 E FEEEfTEEn E
11 FEEEfTEEn
s s ¢l lg[IH |
11 ’ FET{TTET
11 FEEEfTEEn
11 ] FEEEfTEEn 1
11 FEEEfTEEn
11 i FEEEfTEEn i
[ VS >202 kPa \H#,IIIII
1] 1.75 m: with minor to some fine to coarse FTTTIEEn |
[ grained sand RN
L Sandy SILT: non plastic, orange brown, FEEEETETEL
1] - groasy. RERREEENN 1
11 FEEEfTEEn
| || VS UTP e bbb LLLLL
1] Hand Auger HAL408 terminated at 2.0 m FTTHIEEn
R Target depth RN
11 ] FEEEfTEEn 1
11 FEEEfTEEn
Ll Ll
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —<q| water outflow HB hammer bouncing VD very dense




coffey ?>

g COF BOREHOLE: NON CORED + DCP STAGE 3E HAS.GPJ <<DrawingFile>> 21/06/2016 11:41

CDF_0_9 06_LIBRARY.GLB rev:AN Lo

ATETRA TECH COMPANY Borehole ID. HAL411
E . . sheet: 10f1
Log - Hand A
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 411 checked by: DBC
position: E: 368547; N: 799989 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S S material description - ‘% vane DCP structure and
o3 K samples & a 8| % . ) o oc | 28 pShear | (blows/ additional observations
3E M _ field tests = < £ 25 SOIL TYPE: plasticity or particle characteristic, 5 2 %f, Opoak | 100 mm)
£ 2 S ] = g S 2¢€ colour, secondary and minor components 7] -m-% (kPa)
o 5 o © - [9) o KOS 25 53 S oo
ED | _qew| 2 14 ° S} R £ 0o 02 | 3888 |ncwas
; ; ; ORGANIC SILT: low plasticity, dark brown. M Vsl-tl to ; ; ; ; :HH TOPSOIL
11 E FEEEfTEEn E
11 FEEEfTEEn
11 FEEEfTEEn
[ ] /'S >202 kPal SILT: non plastic to low plasticity, orange [ \ép |11l |VOLCANIC ASHES
] brown, with trace fine grained sand and with [ 11111
[ g trace clay. Greasy. EERREERE E
11 FEEEfTEEn
11 4 FEEEfTEEn i
11 FEEEfTEEn
1] VS >202 kPa \H%DIIIII
|| 057 ERRANRNNR 7]
11 FEEEfTEEn
11 E FEEEfTEEn 1
11 FEEEfTEEn
[ i RN ]
11 VS >202 kPa \H#)IIIII
11 FEET{TET
11 ] FEEEfTEEn 1
. RRRREENNE
NRE: 1 RRRREEENL ]
115 RRRREEENL
<z LI 2 |vs172kpa 104 . . [ P\ NRRN B
[ 3 1.0 m: with trace fine to coarse grained sand LT
11 FEEEfTEEn
11 b FEEEfTEEn 1
11 FEEEfTEEn
[ i RN 4
11 VS 190 kPa H\# [T
11 FEET{TEEn
11 b FEEEfTEEn 1
11 FEEEfTEEn
11 E FEEEfTEEn E
11 FEEEfTEEn
11 VS >202 kPa 154 \H#)IIIII |
11 ' FEET{IEET
11 FEEEfTEEn
11 h FEEEfTEEn 1
11 FEEEfTEEn
11 4 FEEEfTEEn i
[ VS >202 kPa \H#,IIIII
N EERSEENNE |
11 ] FEEEfTEEn
11 FEEEfTEEn
11 E FEEEfTEEn 1
11 FEEEfTEEn
[ [ VS >202 kPal A \H#IIIII
[ ' Hand Auger HAL411 terminated at 2.0 m [ (RRRR
R Target depth RN
11 b FEEEfTEEn 1
11 FEEEfTEEn
Ll Ll
method support samples & field tests ClaSSif_icaﬁo" _syf"b°| & consistency / relative density
AD auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
N T e e
eg. E\'E;?OW” by sufix Y |loQcti2water Nc SPT with sglid cone wlp ﬁlasktjic”:inruit L |002/9
B blank bit P— | water inflow 'S vane shear; peak/remouded (kPa) qu MD medium dense
y R refusal D dense
5 5%: it —|water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL412A
. - sheet: 10f1
Engineering Log - Hand Auger projectno. ____ GENZTAUC13086AP
client: THE LAKES date started: 30 May 2016
principal: date completed: 30 May 2016
project: THE LAKES STAGE 3E GCR logged by: NM
location: CENTRE OF LOT 412 checked by: DBC

position: E: 368531; N: 799985 (Datum Not Specified)

surface elevation: Not Specified

angle from horizontal: 90°

DCPid.:
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drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
5 > | § material description ~Z vane DCP structure and
o5 ] samples & € o = o< §5 shear (blows/ additional observations
3E| B fieldtests | —~ | < o | 83 SOIL TYPE: plasticity or particle characteristic, S8 | g5 |@rgmouded| 400 mm)
£2| & g E| £ s | g2 colour, secondary and minor components 2% | 22
5S| & | @ 5 g s | 8E s S | €%
EB | aol| 2 T | o 5 | ©a E8 | 8%
P SILT: low plasticity, orange brown, with minor D | vst VOLCANIC ASHES
(N clay, trace fine to medium grained sand..
[ E E
[
[
[ 1]
} } } VS >183 kPa i i
[
[ i
I ML | SILT: low plasticity, orange brown, with some M St MATUA SUB-GROUP
[ VS 55/ clay, trace fine grained sand, greasy.
] 19 kPa 0.5— —
[
[ k 1
[
[ i 4
[ 1] 0.7 m: becoming yellow brown with trace fine to VSt to
medium grained sand. H
} } } VS >183 kPa ] K i
IR
NERR: 1 ;
g
o
< 2 } } } & VS >183 kPal 10— ]
2
[
[ b 1
[
[ VS >183 kPal |
[ SAND: fine to medium grained, yellow, with D L to
[ minor silt. MD
[ ] T
[
[ E E
[
[
1.5 ]
[
[
[ 7 1
[
[ - 4
[
[ ] VS 151/
] 43 kPa — - e
ML | SILT: low plasticity, pale grey yellow, with M to W| VSt to
[ some fine to medium grained sand. H
[ k 1
[
| ] VS >183 kPa an
U
[ Hand Auger HAL412A terminated at 2.0 m
I Target depth
[ ] 1
[
L
method - support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD " auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing*® C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
o refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plastic limit L loose
eg. ADT level on date shown Wi liquid limit C
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P— | water inflow
T TC bit R refusal D dense
v Vbit | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL41ZB
E . . sheet: 10f1
Log - Hand Aug |
ngineering Log - Hand Auger broject no. GENZTAUC13086AP
client: THE LAKES date started: 09 Jun 2016
principal: date completed: 09 Jun 2016
project: THE LAKES STAGE 3E GCR logged by: ODS
location: CENTRE OF LOT 412 checked by: DBC
position: E: 368527; N: 799982 (Datum Not Specified) surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - '% vane DCP structure and
o5 =1 samples & € o ] o< §5 shear (blows/ additional observations
3L M field tests | —~ = o 25 SOIL TYPE: plasticity or particle characteristic, 5.8 375 9’5";‘,‘;‘;&’5" 100 mm)
£a| § 3 El £ S | g€ colour, secondary and minor components 2% | 32
55| & |3 - - A ] S5 | 25 | (P
ED | _ ol 3 r | o > | ©& ES | 82 3888 | 0w
Fl SILT: non plastic to low plasticity, orange M |vstto| | I TT{TTTTTTmMATUA SUB-GROUP
1] brown, with trace fine to medium grained sand. H [ LHEEEErn
N ] Greasy. FEEEfTEEn 1
1] FEEEfTEEn
[ i FEEEfTEEn 4
1] TR
11 VS 156/ EEERRRRRE
1] 44 kPa ] CARARERNRR 1
1] FEEEfTEEn
1] i FEEEfTEEn i
1] FEEEfTEEn
1] FEEEfTEEn
0.5 —
1] 0.5 m: with trace clay } } } } : : : : :
[
VS >202 kP
Il 2 . R NRRRN 1
1] FEEEfTEEn
[ i FEEEfTEEn ]
1] FEEEfTEEn
1] FEEEfTEEn
1] ] FEEEfTEEn 1
. RRRREENNE
|11 § [V8>202kPe . NI -
=
i _
TS - ERRENERNN
1] FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
VS 156/
N 90 Ko ] EEFSEINENN 1
1] NERERERRE
1] FEEEfTEEn
1] ] FEEEfTEEn
1] FEEEfTEEn
1] E FEEEfTEEn E
1] VS 118/ FEEEfTEEn
1] /S 118 5] _ . 4l [T _
(N 1.5 m: becoming grey-brown and non-plastic, FEPTEEE
[ with some fine to coarse grained sand EEEREEERE
1] ] FEEEfTEEn 1
1] FEEEfTEEn
1] i FEEEfTEEn i
1] FEEEfTEEn
1] \g;g'g | LLETfTrrnd |
1 OO
1] FEEEfTEEn
1] : FEEEfTEEn 1
1] FEEEfTEEn
|1 e EEERNEEEY
1] Hand Auger HAL412B terminated at 2.0 m RN
1] Target depth FEEEfTEEn
1] ] FEEEfTEEn 1
1] FEEEfTEEn
L RN
method » support samples & field tests Class'f_'cat'on _syf"b°| & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
w washbore penetration SS split spoon sample St stiff
HA  hand auger 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
fvorven refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet o VL very loose
bit shown by suffix v 10-Oct-12 water Ne SPT with solid cone Wp plas_tlc_llmlt L loose
eg. ADT level on date shown WI  liquid limit .
p . VS vane shear; peak/remouded (kPa) q MD medium dense
B blank bit P—| water inflow R refusal D dense
5 5%: it —|vater outflow HB hammer bouncing VD very dense
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