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1.0 INTRODUCTION

Environmental Consulting Services Pty Ltd (ECS) was engaged by Rainbow
Group to prepare a Dewatering Management Plan (DMP) for the proposed
construction of a 38-storey mixed-use tower over a two-level basement at 8-

10 Lee Street in Haymarket (the Site). The location of the Site is shown on
Figure 1.

Figure 1 — Site Location
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Dewatering will be required to allow the excavation of the basement
associated with the proposed development of the Site. This DMP will be used
as the basis for approval for the required dewatering by the Sydney Water. It

is understood that discharge to City of Sydney stormwater drainage system is
not accessible at this location.

Based on the investigations conducted at the Site the expected volume of
water that will be extracted during the development will be 4.1 ML (during the

six month construction phase of the project) and thus an aquifer interference
approval from Water NSW will be required.

2.0 SITE DESCRIPTION

The Site is known as 8 — 10 Lee Street in Haymarket and is described as:

e Lot 116 in DP 1078271,
e Lot 117 in DP 1078271; and
e Lot 13 in DP 1062447.

All the lots are in the freehold ownership of Transport for NSW (TNSW) and
subject to various leasing arrangements.
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The total Site is approximately 3,400m? in area and the development will
include a basement of approximately 1800m?.

The Site is in an area that is predominantly used for commercial purposes and
is bounded by the Adina Hotel (former Parcel Post Office) to the west and the
‘CountryLink’ and ‘Intercity’ railway platforms to the east.

Current improvements on the Site include the Parcels Shed, which operated
in association with the former Parcels Post Office (now the Adina Hotel). The
Site is currently used as the Sydney Railway Square Youth Hostel (YHA). The
Site also includes the western entryway to the Devonshire Tunnel, which runs
east-west through Central Station under the existing railway lines.

Surface levels on the Site fall gently to the north-west with existing surface
elevations from RL21.2m to RL15.5m relative to AHD.

Stormwater runoff form the Site is anticipated to drain following the regional
topography towards the north-west.

The inferred groundwater flow direction is north to north westerly towards
Darling Harbour which is located approximately 1.1 km northwest of the Site.

21 Regional Geology and Hydrogeology

The Sydney 1:100,000 geological map sheet (Sheet 9130 Edition 1, dated
1983) indicates the Site is located on Ashfield Shale overlying Hawkesbury
sandstone.

Investigation completed at the Site (Douglas Partners) have reported
subsurface conditions that consists of the following:

Concrete Single or multiple concrete slabs, with or without a brick pavement,
asphalt layer, or surface ballast layer
Over

Fill Gravel, sand or clay fill to depths ranging between 4.7 m and 6.3 m on
the eastern side of the YHA, or 0.0-2.2 m depth within the access
corridor and Gate

Alluvial Sand Loose to medium dense, alluvial sand, 0.4-1.2 m thick; over

Residual Silty Soft to hard, residual silty clay, with some ironstone gravel (0.75-2.2

Clay m thick)
Over

Residual Very stiff to hard, residual sandy clay (0.2-0.6 m thick); over

Sandy Clay

Sandstone Very low to low strength, fine to medium grained sandstone with some

(Fine to Medium)

medium or high strength, iron-cemented bands (0.65-1.8 m thick).
Numerous clay

seams were encountered;

over

Sandstone
(Medium)

Medium or high strength, medium grained sandstone
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3.0 PROPOSED DEVELOPMENT

It is proposed to redevelop the Site for commercial purposes including multi-
level commercial buildings with a common two level basement. A copy of
development plans included in Appendix A.

The elevation of the ground surface at Lee Street adjacent to the Site is
approximately 16m AHD. Following development the lower basement floor
slab level will be at a level of 5m AHD.

Consent for the proposed development has been provided in the State
Significant Development (SSD 10405) instrument of consent. This consent
includes the following conditions that are relevant to the proposed dewatering
activities:

Condition E26 — Prior to the commencement of any demolition, earthworks or
construction works, the Applicant must prepare a Groundwater Management
Plan for the construction phase in consultation with Department of Planning,
Industry and Environment, and Water NSW that includes the following:

a) Trigger levels (levels, quality, flow, volume and ground surface
settlement) to manage any potential impacts;

b) Details of monitoring (groundwater levels, quality as required, rate of
inflow, metered pumping);

c) Where a risk of ground settlement is identified due to the proposed
dewatering, the proponent is to provide a program of monitoring, trigger
and response to relevant consent authorities as well as the relevant
transport (rail) authority; and

d) Details on the installation of metering of ongoing groundwater where
metering instruments should meet the NSW Government’s
requirements for water meters and relevant Australian Standards, or
the prescribed process to be applied for measuring take.

Condition E27 - Prior to the commencement of any demolition, earthworks or
construction works, the Applicant must develop a dewatering reporting
schedule covering the duration of construction in consultation with Department
of Planning, Industry and Environment, and Water NSW that includes the
following:

a) collation of monitoring records;

b) analysis of actual impacts compared to predicted impacts, noting that
some impacts may be delayed;

¢) magnitude and extent of potential long-term effects from the completed
Structure; and

d) arrangements for reporting (measurements, technical analysis and
future predictions) to relevant authorities.
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4.0 GROUNDWATER CHARACTERISTICS

The Site has been the subject of environmental investigations undertaken to
assess soil and groundwater conditions at the Site. The findings of these
investigations were presented in the following reports:

e Preliminary Contamination Site Investigation (Douglas Partners Report
86767.01.R.001.DftB, dated 29 August 2019) ;

e Supplementary Contamination Site Investigation (Douglas Partners
Report 86767.03.R.001.DftA, dated 18 June 2020);

e Groundwater Modelling (Douglas Partners Report
86767.04.R.003.Rev0, dated 6 October 2020); and

e Addendum to Groundwater Modelling Report Proposed Commercial
Development 8-10 Lee Street, Haymarket (Douglas Partners Report
86767.04. R.014.Rev0, dated 4 March 2022).

Groundwater permeability testing and long-term monitoring of groundwater
levels in standpipes has been carried out at the Site since July 2019. This
monitoring has reported groundwater at between 12.3m and 14.3m AHD at
various monitoring locations and dates.

The groundwater modelling completed reported cumulative inflows during the
first year of basement construction are predicted to be about 6.9 ML. In the
long-term, inflows are predicted to be less than 3.8 ML per year. The
predicted inflow rates are summarised in Table 5 of the Groundwater
Modelling report.

During the early stages of construction, inflow rates will be higher and will then
gradually decrease as the groundwater storage in the aquifer around the
excavation decreases and the cone of depression in the potentiometric
surface expands out from the basement.

Groundwater sampling has indicated the presence of copper and zinc at
concentrations above the groundwater site assessment criteria (SAC). These
elevated levels of copper and zinc in groundwater were considered common
in heavily urbanised areas. Elevated levels of copper and zinc were identified
in both the up-gradient and down-gradient groundwater wells. The source of
the copper and zinc is uncertain but considered likely to represent regional
background levels rather than site-specific levels.

The monitoring reports concluded that on the basis of the current information,
any water collected on site should be stored in a holding tank for further
assessment of contaminants (including iron), pH, oil and grease, suspended
solids, volatile organic compounds (VOC) and hardness prior to disposal. It is
anticipated that the groundwater will be suitable for disposal following
appropriate treatment (subject to monitoring results).

It was anticipated that water treatment may include:
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+ Settlement tanks, to remove suspended solids from the tail water prior
to discharge;

+ Oil-water separator vessels, to recover floating product and separate
sinking product (if any); and/or

« Sand filtration, to remove fine sediment from the water stream.

5.0 DEWATERING

The proposed development includes the construction of a two level basement
with the lower floor slab level at 5m AHD. The construction of the basement
will be through the construction of a contiguous pile wall with piles extending
below the basement excavation level and socketed into sandstone. There will
be drainage installed behind sections of the pile wall covered by shotcrete.
The basement will be free draining.

Dewatering will be required at this Site to remove the entrapped groundwater
within the pile wall during excavation activities and minor inflow during the
construction process. The proposed dewatering system will consist of sump
pumps within the excavation that will be moved to allow effective dewatering
during excavation.

It is intended to pump the water to the Sydney Water owned stormwater
drainage system as City of Sydney drains are not accessible for this project.
Water quality is expected to meet discharge requirements for stormwater.

The tail water will be directed to the stormwater pit at the intersection of the
access to the Site and Lee Street. This pit is a Sydney Water asset and is
connected to a Sydney Water stormwater pipe. A plan showing this location
is included in Appendix A.

Dewatering pumps and associated equipment must meet all conditions in the
development consent and the requirements of EPA "Interim Construction
Noise Guidelines July 2009" and "Draft Construction Noise Guidelines 2020"
noting that dewatering has potential to work 24 hours a day seven days a
week.

To allow construction of the basement the groundwater needs to be lowered
by approximately 9m. The expected yield from the groundwater extraction
has been completed (Douglas Partners October 2020 & March 2022). A copy
of these assessment are included in Appendix B.

The calculated initial yield from the dewatering system at commencement is
approximately 26.7 m3 per day (0.31 L/second).

The expected duration of operation of the dewatering system is 12 months.
The estimated volume of water extracted during the project over the 12 month
(360 days) period is approximately 6.9 ML. The quantity of water discharges
will be measured by the use of a calibrated meter.
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5.1 Discharge Quality Requirements

Shallow groundwater at this Site is currently considered to be discharging to
the Darling Harbour which is approximately 1 km to the West of the Site. The
extracted groundwater will be discharge to established stormwater drains on
Site if the water quality of the extracted water is suitable.

Water quality requirements for disposal of tail water to storm water drains are
as follows:

e Turbidity / Total suspended solids - water is to be clear and free of
visible suspended soils (< 50 mg/L);

e OQils and greases - no visible oil or grease film (< 10mg/L);

e pH Level - to be between 6.5 and 8.5; and

e Threshold criteria for aquatic ecosystems.

Groundwater sampling will be conducted at the start of dewatering and during
dewatering to establish the quality of the discharge water. Results of analysis
will be evaluated using background water quality values and also the
Australian and New Zealand Guidelines for Fresh and Marine Water Quality.

In the event concentrations of contaminants within the groundwater exceed
threshold criteria acceptable for discharge to freshwater environments, the
water will be stored and treated in a specifically designed treatment system
before discharge.

Storage tanks (3 x 20000 litres) are to be used to filter silt and also aid in the
treatment of water if required. Treatment may include the adding lime to
increase the pH or diluted hydrochloric acid to reduce the ph. Also lime
softening for the treatment of zinc.

If VOCs are detected in the discharge water, treatment will include the use of
an air stripper to remove the VOCs and/or the use of activated carbon filters.

Retention within the Site will be utilised as a short-term option until the
treatment facility is commissioned and operating. The contaminated water
may require various remedial techniques depending on the contaminants of
concern encountered.

All discharges of water will be via a Sydney Water registered flow meter that
will record daily and total discharges of water from Site in accordance with
condition E26(b).

It is understood that the stormwater drainage system at this location
discharges to the Darling Harbour. Water quality requirements for disposal of
water to storm water drains are presented in Table 1.



Dewatering Management Plan
8-10 Lee Street, Haymarket

Table 1 — Discharge Water Quality Guidelines

Contaminant Trigger Levels Monitoring Frequency
Turbidity/suspended Water is to be clear (<10 NTU / < | Daily during discharge
solids 50mg/l)
Oils and greases no visible oil (< 10mg/L) Daily
pH between 6.5 and 8.5 Daily
Arsenic 2.3 pg/l Weekly
Cadmium 0.2 pg/l Weekly
Chromium No guideline Weekly
Copper 1.4 ug/l Weekly
Lead 3.4 g/l Weekly
Mercury 0.6 pg/l Weekly
Nickel 11 pg/l Weekly
Zinc 8 g/l Weekly
Chlorinated Solvents Drinking water guidelines / < Laboratory | Weekly
Level of Reporting

Note: frequency is based on continuous discharge

Groundwater sampling will be conducted at the start of dewatering and during
dewatering to establish the quality of the discharge water. Results of analysis
will be evaluated using background water quality values and also the
Australian and New Zealand Guidelines for Fresh and Marine Water Quality

Initial discharge water sampling will be conducted once the dewatering system
is installed but with tail water directed onto the Site (no off-site discharge).
Once the water quality has been confirmed as suitable for discharge then
water testing for pH, turbidity and oil & grease will be conducted by Site
personnel daily and sampling for chemical analysis weekly for four weeks.
Monthly sampling for chemical analysis will then be conducted as long as
results from the weekly sampling have shown the water is suitable for ongoing
discharge (and subject to Council approval).

In the event concentrations of contaminants within the groundwater exceed
threshold criteria acceptable for discharge, the contaminated water will be
stored and treated in a specifically designed treatment system before
discharge. Discharge of water to Sydney Water 1500 culvert must be halted
immediately where the water quality is found to not meet the referenced
guidelines.

5.2 Anticipated Impacts

There are no neighbouring groundwater users and no spring dependent
ecosystems in the vicinity of the Site. In addition the dewatering will be
conducted within a contiguous pile wall which is expected to restrict the
ingress of groundwater which in turn will minimise the potential for subsidence
on neighbouring properties although monitoring the water levels outside the
pile wall (but on the Site) will be undertaken.

Four external monitoring well (outside the pile wall) will be installed around the

perimeter of the excavation to a minimum depth of 16 metres (4 m below
proposed excavation depth of RL 5). These wells would be monitored daily

10
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during the basement construction period (which is anticipated to be
approximately 12 months) and recorded in a spreadsheet that would be
forwarded to geotechnical engineer if groundwater levels move drop than 100
mm per day for 3 consecutive days (equalling 300mm or more in any 3 day
period) to confirm groundwater drawdown levels are in compliance with
geotechnical recommendations. In the event that unacceptable drawdown is
observed (greater than 300mm consecutively over 3 days or 500mm during
the course of excavation dewatering works) then additional geotechnical
investigation should be undertaken.

Monitoring also needs to meet the specified in the report entitled Structural
Monitoring Alert and Response Plan (TTW (NSW) Pty Ltd. 191797 Revision
D. 11 February 2022). This report includes predicted settlement/movements
associated with the development.

The Site has been the subject of various engineering investigation that
consider the potential impacts from the development. This DMP must be
implemented in conjunction with the following:

e Impact Assessment - TfNSW Assets Proposed Commercial
Development 8-10 Lee Street, Haymarket (Douglas Partners Document
No. DP-RPT-0023. Project 86767.04 February 2022); and

e Structural Monitoring Alert and Response Plan Atlassian Central (TTW
(NSW) PTY LTD Document No 191797 February 2022).

The Structural Monitoring and Alert Response Plan has established trigger
levels for movement of adjoining assets and nominated monitoring
requirements during and post construction.

6.0 REPORTING

Development Consent Condition E27 requires that dewatering reporting
schedule for the duration of construction is developed. This schedule must
include:

a) collation of monitoring records;

b) analysis of actual impacts compared to predicted impacts, noting that
some impacts may be delayed;

c) magnitude and extent of potential long-term effects from the completed
structure; and

d) arrangements for reporting (measurements, technical analysis and
future predictions) to relevant authorities.

Water quality monitoring will be undertaken by an experienced environmental
consultant with results of monitoring reviewed on receipt from the analytical
laboratory.

In accordance with the consent conditions, monitoring reports will be prepared
weekly initially and then extended to monthly (consecutive with the sampling

11
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regime) where applicable and provided to the contractor undertaking the
dewatering.

The reports will record actual results against predicted level and guideline
criteria, record total volume discharged in reporting period and also total
volume discharge to date. The report will also include groundwater draw down
levels.

The report will identify actions that needs to be undertaken potentially
including but not limited requiring to halt discharge.

Copies of the weekly reports will be submitted to Water NSW in accordance
with their normal requirements included on the Statement of Approval — Water
NSW licence for groundwater extinction.

The reporting schedule based on dewatering activities is summarised in Table

2.

Table 2 — Reporting Schedule

Aspect

Frequency

Analysis

Reporting

Discharge rate

Daily

Comparison with predicted
rate in Table 3 of the
Addendum to Groundwater
Modelling report (4 March
2022)

Where discharge rates
exceed the Groundwater
Model, Douglas Partners
must be notified

Comparison with predicted
rate in Table 3 of the
Addendum to Groundwater
Modelling report (4 March
2022)

Where discharge rates
exceed the predicted flows
notify Water NSW

Drawdown Daily Where drawdown in any Notify Douglas Partners
perimeter monitoring well is
greater than 100mm
Water Quality | Daily Monitor Turbidity, pH and oil Notify the project
& grease environmental consultant
Weekly Collect discharge water Notify project manager of
then samples for evaluation exceedances and where
monthly against water quality trigger necessary stop discharge.
levels
Structural To be Comparison with Structural Undertake notification in
Impacts established | Monitoring and Alert accordance with Structural

Response Plan

Monitoring and Alert
Response Plan

The weekly/monthly reports will be available onsite for inspection by Sydney

Water, City of Sydney and TfNSW representatives if requested.

Reports must also be prepared in accordance with all and any conditions

imposed by regulating authorities.

12
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7.0 STORMWATER MANAGEMENT

Condition E20 of the development consent requires management of infiltration
of stormwater (either from direct precipitation or overland flow) into the
excavation.

Site limitations, including the proposed area of excavation (that encompasses
most of the total site area) and existing level and drainage will required the
collection and temporary storage of stormwater within the basement
excavation. On this basis the stormwater will be managed concurrently with
groundwater.

It is anticipated that the excavation can be bunded along the Ambulance
Avenue frontage via concrete F type kerbs with associated pedestrian fence.
The base of these kerbs will have a asphalt kerb placed to provide a gutter to
drain water from Lee Street (approx. 1900 sq m area) to stormwater system
located to east (refer to Appendix A).

Ambulance Avenue will be isolated from Lee Street by a bund built at
entrance located east of existing City of Sydney stormwater pits. This will
extend across the Adina entry to inhibit stormwater from Lee Street entering
the excavation (refer to the Sediment and Erosion Control Plan).

The Site is surrounded by facilities/area with hard surfaces. These existing
hard surfaces will be maintained as required and the stormwater drainage
system will be upgraded in accordance with the project plans. Enviropods will
be installed in place of sediment socks. Broken/damaged sections of
pavements/hard surfaces will be repaired/sealed to the extent practicable
during the excavation activities. It is intended to install the new stormwater
drainage system prior to commencement of the basement excavation
activities.

In the event of 1 in 5 year or 1 in 100 year ARI's the water will be collected
within the excavation, either within bunds or in severe rain fall events in the
total excavation.

Once the immediate rainfall event is concluded, treatment and water
discharge will commence in accordance with the DMP.

8.0 CONCLUSIONS

The management of dewatering activities in accordance with this DMP will
ensure that water discharged from the Site, to the stormwater drainage
system will comply with relevant EPA (NSW) water quality guidelines.

It is noted that discharge of water that does not meet the nominated criteria is
not to be discharged to the stormwater system.

13
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NO.8-10 LEE STREET, HAYMARKET

DRAWING LIST

Drawing No.

Drawing Name

ST-30D-XXX-01

BUILDING SECTIONS - SHEET 1

DRAWING LIST
Drawing No. Drawing Name
ST-00A-00-00 COVER SHEET
ST-00A-00-01 NOTES SHEET
ST-30B-B01-00 BASEMENT 1 CONTEXT PLAN

ST-30D-XXX-02

BUILDING SECTIONS - SHEET 2

ST-30B-B01-01

BASEMENT 1 OUTLINE PLAN - PART 1

ST-30D-XXX-03

BUILDING SECTIONS - SHEET 3

ST-30B-B01-02

BASEMENT 1 OUTLINE PLAN - PART 2

ST-30D-XXX-04

BUILDING SECTIONS - SHEET 4

ST-30B-B01-10

BASEMENT 1 - SUBSTATION 1 ACCESS ROUTE PART PLAN

ST-30D-XXX-05

BUILDING SECTIONS - SHEET 5

ST-30B-B02-00

BASEMENT 2 CONTEXT PLAN

ST-30T-BXX-01

LOADING DIAGRAMS - SHEET 1

ST-30B-B02-01

BASEMENT 2 OUTLINE PLAN - PART 1

ST-30T-BXX-02

LOADING DIAGRAMS - SHEET 2

ST-30B-B02-02

BASEMENT 2 OUTLINE PLAN - PART 2

ST-30T-BXX-03

LOADING DIAGRAMS - SHEET 3

ST-30B-B03-00

FOOTING AND SHORING CONTEXT PLAN

ST-30T-BXX-04

LOADING DIAGRAMS - SHEET 4

ST-30B-B03-01

FOOTING AND SHORING PLAN - PART 1

ST-30T-BXX-05

LOADING DIAGRAMS - SHEET 5

ST-30B-B03-02

FOOTING AND SHORING PLAN - PART 2

ST-30T-BXX-20

CONSTRUCTION LOADING DIAGRAMS - SHEET 1

ST-30B-G00-00

LOWER GROUND CONTEXT PLAN

ST-30T-BXX-21

CONSTRUCTION LOADING DIAGRAMS - SHEET 2

ST-30B-G00-01

LOWER GROUND OUTLINE PLAN - PART 1

ST-31C-TXX-01

STAIR ELEVATIONS - SHEET 1

ST-30B-G00-02

LOWER GROUND OUTLINE PLAN - PART 2

ST-31C-XXX-01

INSITU WALL ELEVATIONS - SHEET 1

ST-30B-G01-00

UPPER GROUND CONTEXT PLAN

ST-31C-XXX-02

INSITU WALL ELEVATIONS - SHEET 2

ST-30B-G01-01

UPPER GROUND OUTLINE PLAN - PART 1

ST-31C-XXX-03

INSITU WALL ELEVATIONS - SHEET 3

ST-30B-G01-02

UPPER GROUND OUTLINE PLAN - PART 2

ST-31C-XXX-04

INSITU WALL ELEVATIONS - SHEET 4

ST-30B-G02-01

MEZZANINE OUTLINE PLAN

ST-31C-XXX-05

INSITU WALL ELEVATIONS - SHEET 5

ST-30B-G02-02

MEZZANINE STEELWORK MARKING PLAN

ST-31C-XXX-06

INSITU WALL ELEVATIONS - SHEET 6

ST-30B-G03-01

OSD LEVEL OUTLINE PLAN

ST-31C-XXX-07

INSITU WALL ELEVATIONS - SHEET 7

ST-30B-G03-11

OSD LEVEL STEELWORK MARKING PLAN

ST-31C-XXX-08

INSITU WALL ELEVATIONS - SHEET 8

ST-30B-G04-01

CORE PLANT LEVEL 01 OUTLINE PLAN

ST-31C-XXX-09

INSITU WALL ELEVATIONS - SHEET 9

ST-30B-G05-01

CORE PLANT LEVEL 02 OUTLINE PLAN

ST-31C-XXX-10

INSITU WALL ELEVATIONS - SHEET 10

ST-30B-T01-01

TOWER LEVEL 1 OUTLINE PLAN

ST-31C-XXX-11

INSITU WALL ELEVATIONS - SHEET 11

ST-30B-T02-01

TOWER LEVEL 2 OUTLINE PLAN

ST-31C-XXX-12

INSITU WALL ELEVATIONS - SHEET 12

ST-30B-T03-01

TOWER LEVEL 3 OUTLINE PLAN

ST-31C-XXX-13

INSITU WALL ELEVATIONS - SHEET 13

ST-30B-T04-01

TOWER LEVEL 4 OUTLINE PLAN

ST-31C-XXX-14

INSITU WALL ELEVATIONS - SHEET 14

ST-30B-T05-01

TOWER LEVEL 5 OUTLINE PLAN

ST-31C-XXX-15

INSITU WALL ELEVATIONS - SHEET 15

ST-30B-T06-01

TOWER LEVEL 6 OUTLINE PLAN

ST-31C-XXX-16

INSITU WALL ELEVATIONS - SHEET 16

ST-30B-T07-01

TOWER LEVEL 7 OUTLINE PLAN

ST-31C-XXX-17

INSITU WALL ELEVATIONS - SHEET 17

ST-30B-XXX-00

SITE PLAN

ST-31C-XXX-18

INSITU WALL ELEVATIONS - SHEET 18

ST-30C-B03-01

SHORING ELEVATION - SHEET 1

ST-31C-XXX-19

INSITU WALL ELEVATIONS - SHEET 19

ST-30C-B03-02

SHORING ELEVATION - SHEET 2

ST-31C-XXX-20

INSITU WALL ELEVATIONS - SHEET 20

ST-30C-B03-03

SHORING ELEVATION - SHEET 3

ST-31C-XXX-21

INSITU WALL ELEVATIONS - SHEET 21

ST-30C-B03-04

SHORING ELEVATION - SHEET 4

ST-31C-XXX-22

INSITU WALL ELEVATIONS - SHEET 22

ST-30C-B03-05

SHORING ELEVATION - SHEET 5

ST-31C-XXX-23

INSITU WALL ELEVATIONS - SHEET 23

ST-30C-B03-06

SHORING ELEVATION - SHEET 6

ST-31C-XXX-24

INSITU WALL ELEVATIONS - SHEET 24

ST-30C-B03-07

SHORING ELEVATION - SHEET 7

ST-31C-XXX-25

INSITU WALL ELEVATIONS - SHEET 25

ST-30C-B03-20

TUNNEL CONSTRUCTION METHODOLOGY - SHEET

ST-31C-XXX-26

INSITU WALL ELEVATIONS - SHEET 26

ST-30C-B03-21

TUNNEL CONSTRUCTION METHODOLOGY - SHEET 2

ST-31C-XXX-27

INSITU WALL ELEVATIONS - SHEET 27

ST-30D-B03-01

SHORING SECTIONS - SHEET 1

ST-31C-XXX-28

INSITU WALL ELEVATIONS - SHEET 28

ST-30D-B03-02

SHORING SECTIONS - SHEET 2

ST-31C-XXX-29

INSITU WALL ELEVATIONS - SHEET 29

ST-30D-B03-03

SHORING SECTIONS - SHEET 3

ST-31E-TXX-01

CORE PART PLANS - SHEET 1

ST-30D-B03-04

SHORING SECTIONS - SHEET 4

ST-31E-TXX-02

CORE PART PLANS - SHEET 2

ST-30D-B03-05

SHORING SECTIONS - SHEET 5

ST-31E-TXX-03

CORE PART PLANS - SHEET 3

ST-30D-B03-06

SHORING SECTIONS - SHEET 6

ST-31E-TXX-04

CORE PART PLANS - SHEET 4

ST-30D-B03-07
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2. Previous Work
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Clatilr(I(Tald tree [l rellles drilled [it[il1tle slil thidelts (100 [ OO0 Cell)] the elistil ]
[Der Crid ULy lelel Hlelldreddes OO0 ald OO

. UithlD tle Late Ul rUet caterill (acilitl at LOCer Orld FICr lelell Mir rellles
Mrellles OO OO0 OO0 alrd OO all r elTrf el tal testitl ) [Ty ses(T]

. LJit[il tLe access clLIrid r ald stlrale areaslllest [[t(e Uate LI rlet [@cilitt ald at L ler
Ord FICCr leCeldselel relles MOCO000 000000 000000 0000000 OO0 00000 00 000
U000 GCeldittlree clred [Lrelles[

. itfil tre Odifa [ tel [asellelt access drifellallat Ll1ler Crlld FICLr le(elll[ e [Trellle
Mrel e DO Tr el Cirl el tal testil 1 [ ses(T]

. Ul er Carriale Lale [ e[ lair access rall[[lt{ree [ relles Ml rellles DO OO atd
OO0Greltdittelred [Trell les(T]

° (00 lalce Orelle [MItlatlIt0] Certical [rellles drilled tir 1] tle retailil1] Call Tk
[Mrellles JJald U (Iald

. ithid tle Odifa [ltel Caselelt It ifclifed [Irellles drilled Cell11 all elisti[ ] c[lcrete
[derlil] [Mrellles [1 Jald [ 1T

0 CrelilCs [elteclical il estiCatiCl] carried (It DO [Ir a CeiC0CCCril] site tOtle sOt0 [ile*Henry
Deane Plaza’: DP Report 27282B, dated 1999) included the drilling of a borehole near to the southern
site [T darlT]
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2.2 Standpipes and Permeability Testing

Staldlile Lielllleters [lere i[stalled il t[1tel ][I tle [Irellles at tle site [ile 10000000000
oo oo oooooo 000 orooD Do000ald DOO000 0t CDeaslre CriildOater lelels) Tlhe
staldliles clI(rised screeled [IVC [ile [itll [ralel Cacliillla CeltTite Cellet seal ald a ‘gatic’
cllerat [rld lelell] Tle il stalled [iles are screeled [litLi[]eitler allllial sald lleJ0CCr CitCicd
tle Ciderl G0 Cer OOt Cil stre It 0 rlel 1 Te sOIGALICDtCe (0 Ceril ) (sl e [lrellles il dicates
tle alterlatiCes [Irtle [Isitit 1[I tle [ell screellasl]

. OOioD 0Doithd Cer0 100 Cr 100 stret00le tO Jedil [railed saldstll e lilterLreted t[ [e
Mittal T D FirDatic mredes OO0 000000 fald DO drard

. OOioD DO0itdo tte Uoderl GO Dedild to GO0 stre i edill Crailled saldstl e [l terl reted
tl e DallleslriSaldst el rellles OO0 00000000 ald OO0

Urb0dCater Cerealilitd testild ald |00 ter) O Gt DO rCCdOater lelels il staldliles [as
Ceel] carried [t at tle site siCce (10 it the resllts [reselted il]tle [N O COGtCric0
re(lrts0]

. D0l Rellrt [IIIMIRMIIIRe1] [dated [1Seltel]ler OO MOCitCrl) Cericd (L0 t0)
O000st 00000

U DO ReIrt ORI Re [T [dated (1 Decel Cer MM Gt i t0 00 O OCed Cer LT
J DO Rellrt LT ITIRIMITTRe [T [dated [TMare ) CECT MOt Cric 0t (0 FelrCart DO

. DO RelIrt (MR TRe [T [dated (10 Mar (MMt Cric 0 t0 O Mal i rard

. DO Rellrt (MR TRe [T [dated (177 Seltel] Cer [T T TTMICtCrilIIt0 (0 Seltel Cer [T

UitCer risil) Cead Lr [alliCl Cead LerlealilitUtests Llere cl] Lleted Lit[illtle iCstalled staldLliles[]

3. Field Work Results
3.1 Boreholes

Tle Icatils [tle rellles ald CrldUater [ CLtlric Dells are s L0 Drallill [ (e[ tract
] ReM MR MICIRe 00 O e dil] (0]

Silleltecllical criss(secti(I's [Sectill's [T t1FFs[ i1t e ilter[reted s(Is(rlace [rllile are
[resel ted as Drallill's [1t[1[] [eltract r[ 1] Rel TR ICCIRe T OCCeldill 0 Tle sectill's
s ilter[reted [elteclical dilisill's [ derlli] sCil ald ricl] tlletler Litl] tle [rillsed
Casellelt I lelell]
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Tle ss(Crlace cLditiL's e[cl] I tered [1Jtle site call e sl Jarised asl]

CUOCRLTUO Silllle [r OlltiCle cllcrete slalsOUitl] [r UitCt a Lricl Caleleltlas[alt
laler[Irsl(rlace [allast laler [Ier

FILL Oralellsald L[r clalU dll t0 delts rallll0 Cetleell 0 ald Lm0 O tle
easterIside [[t[e OO M0 O delt0 UitlitCe access cLrrid(r ald [ate
O rdet lire[tle L[ er Ord FICCr leCel

CLLOVIOL SOODO  Lise t0 Dedil delselalllHal saCd OO O thicl T er

ROSIDOOL SILTD St tU CardresidCal siltl clall10it s( e irlist( e Cralel MO0 O thiclD
CLOOO [ITer

ROSIDOOL VerUstilltl Cardresidal saldclal [0 [ thicl L I er
SOODo CLoon

SOODSTU OO VerU LD tO 00 stre Lt il e t0 Dedild [railled saldst e Lt sl le UedillJ
FIOOtOMODIOMM Cr GO stret0irl fcelelted [alds MO O thcllll CUJerlls clal
sealls Llere eLcl I tered | er

SUODSTOLM Medil] [r GC0strel It edil 1] [railed saldst e
MODIOM

Tle Lller e tl Ledilll Lrailled saldstl e is i_ terLreted t[] (e [art [ t[e Mittal L FLrUatil ald
tle Uderllil Uedil ] [railled saldst e is i_ terLreted t_ e allLes I r[JSaldstl el

3.2 Groundwater Levels

OrdCater lelel [Iserlatill's are s([][larised il] Talles [Jald [lald [ralls [IJtle [riidater
leCels [T eacl] data I[11er [¢lTrected [Ir [ar(letric [ress(re ellects(lare i[clded il O eldil]IC[]
Tle [(ralls ilcllde raillall recird data [Itailed [ [ICserCatlrl] Cilll] Stdiel] [Tlreal] [I]
Mete [r[ 00 Stati 0 DO 0000t O O O E0) Ol

Litl tle elceltill) O relIle D00 ater lelel data allected [11dist[rlalce [s[cl]as dle t[]
risill [r [@llitD Cead testillas [eellrel] [ ed [Ir clarit(] [ reseltatiC ] Data is [issill] p[] sCrt
tile Cerilds [ Olrellles U0 ald DOCD dle tO errCrs il Clacelelt (tle |00 er LitlO tle
(relllelrdietlla lerlIsCrtreclrdilllilteral [eilllselected leadi[1t[1te fllill [t e datallller
Lelllralead [Iscledllel]

Tre [ater lelel Litli[1tle allllial saldllas [leasl(red ill[l[rellle (1[I rise [IJallriLillatell] 0[]
MIOTi0D [Mr cllsecltile dals [ [ealll rail) el (0 00 [Draitlall CetCeell OFelrlar) ald
L Felrlarl] 0t all eletatitl CORLCCIM O 000 101 el trast I ater lelels [Ir [Ciell1]eters screeled
it tre Oderl GO0 Cer 100 tO 100 strel k0 saldstl e [l ter(reted t[] (e Mittall L FrOatiClDere
[easlred tlrise [Iless trallall It (1T illtle salle [eriLdl] [ ater lelels il ie[ 1] eters screeled
it the (der GO Deditn) t0 Gifl) stre( It saldst e [lilter(reted t[] (e [allles[Ir]Saldstilel]
Caried less tlall tlis [Ter tle salle tille [erild (el lreler [ralls [Ir OO0 ald OO0 0
OediC C
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Uit tle elcel il 0rel I le OO0 (MCiel Cad a Cerl sl rate [Ireclarlellt[e [allal [Jater
leCel Jeaslrellelts [reselted il Talles Jald Lare sillilar tOtle I ter(] Ceaslrellelts [[tailled
M data |00 ers Tle t(Lical staldill Cater lelels Lit([il]tle saldstle [ tle easterJald celtral
Carts [Itle site ralle [etlleel] RLIIM (] ald RLCCIT (0 Cereas staldill] [ater lelels Litli[ltle
saldstl e [1[tle [esterl]l[art [ t[e site ralle [etllee ] RLIIM ] ald RLOCIMI OO Itis [1ted tlat tle
[Jeaslred [ater lelels are [eleralll]sillilar t[1tle elelatiC ] [Itle adlacelt [idiCa [Iltel [asellelt
I r slall dleCRLOOM O [

Table 1: Groundwater Observations (Boreholes BH1, BH5, BH8, BH103 and BH104).

Standing Water Level Measurements in Boreholes

Measurement BH1 BH5 BHS8 BH103 BH104
Date Depth RL2 Depth RLz | Depth RL2 Depth RLz | Depth RL2
(m) (m) (m) (m) (m)
AR NN ] m m [ o 0 0 O O
[ENIRInEN am Oam am O am 0am [l [l
[ENIRInEN am Oam am O [ [ [l [l
NI m ] 0 0 0 0 0 0 O O
am 0o
[ENIRInEN @rD @r am O am 0am [l [l
m O - -
OO @r @rm [ [ [ 0J 0 0
m Ooom - _
AR dr dr m LI [ m 0 0 0 0
AR m [ m LI [ m 0 0 0 0
m Ooom _
AR dr dr [l 0 0 0 m LI [ OO
m O .
OO @r @rm m om [ [ [ [ [ [0
m O .
OO @r @rm [ [ [ [ [ [ [ [0
m Qoo _
ENIEIEEN Ar A [ 0 m m m R m O
ERNRNIERN 0 [ m L 0 0 0 0 0 0
Ortesl(1) “Mindicates Not Measured.
[M0lelatitI ] IRLECIC D etres (10D
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Table 2: Groundwater Observations (Boreholes BH107A, BH107B, BH109B, BH112A and

BH112B).
Standing Water Level Measurements in Boreholes
Measurement BH107A BH107B BH109B BH112A BH112B
Date
Depth RL2 Depth RL2 Depth RL2 Depth RL2 Depth RL2
(m) (m) (m) (m) (m)

OOmOmO0 0m 0om 0m 00 0 0 0 0 0 0
OOmOmoOo | 0 0 0 0 0 0m I 0m EIi
OOmOmoO0 0m 0om 0m I 0 0 0m I 0m EIi
momooo 0m 00m 0m 00 Om Om 0m OO 0 0
momooo 0m 00m 0m 00 0m 00m 0m OO 0 0

OOmOmoO0 | 0 0 0 o o 0 0 0 0

[ltes[1(1) “? indicates Not Measured.
[I0lelatill ] (RLECIC D etres (10D
(I Tralsielt [later leCel d(e tlIsII] reclar e rate —reler [ral s attacl ed

3.3 Results of Permeability Testing

Uer[JeallilitUtestiC] Uas ¢ Lleted UitLiL eacl] staldLlileUitl] a t(tal (1D 1tests cL Lleted [etlleel]
D000 ald OOe U0 Risilll Cead tests [lere carried [t ill eacl] staldlille [Iitl] tle
elcel till JODOOmMLit [@llic [ead tests cl1 ] [leted i1t ree staldlilles [ile OO0 000
ald D000 Tre Cerlealilitt [ te screeled ilterlal [Jas calcllated [silltle lTrslel]alalltical

OetIdJTCe resllts [1tle CerJeallilitCtestiC1are [reselted il [ eldillDO

UslUarl [ tle calcllated CerllealilitUresLlts is Lreselted ill Talle [

Table 3: Calculated Permeability Results

BorIeDhoIe Material Types within Screened Interval Calculated Permeability (m/sec)
oooo Sald O O e €0 0 O 0em
— Saldst e lileald edill ‘raied (it-clal] O 0 or®
0o sealls il][ITer [Jetre [T screeled i terlal O0m O oOo

Saldst [ ellile [railed [it[leltrellell]
ooOogo _ _ O O OO 0 Om O ogv
Ueatlered [aldslIract red

SaldstlelJile tlledill] [railedsliC I tl0
oooooe o O OO0 0 Om O o
Mact[red tlell[I1rlle

Saldstlellile tllJedill] [railed ]
ooOoooo © e - O O OO 0 Om O ogv
stre [t Uit0 CerdJ 100 streJt0 Lalds[lract red

o000 © Saldstlellile tlDedill] [railedsliCtlD 0 0 O0® 40 Om 0 0o
[Mact[red tle] [ Irilel]
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Borehole

D Material Types within Screened Interval Calculated Permeability (m/sec)

SaldstTelTile tO Jedil [raiCedslictlo :
HEnEEE Um oo
[ractred tlel] [ rllel]

Saldst [ ellile [railed Uit LerJ1 stre I t[] o
ooooOd - _ oo O oo+
[alds [¢c[re I[(ss(]

Saldstl el edil] [railedCsliCtl(]ract red ] ]
U Oood 00 0000 O0m O OcF
trell Cr el

[tel] [T tests carried [t
[0 ell screellilcl des allil ter[al [Iclrellss aldclaliseal sl elll]tle tl]Iricll]

T(lical CerlJeallilit] [alles [r saldl][tl] M) CIr [Crelills ellerie(ce il tle area ald [l 1]
[ IlisCed [alles(]are [slalll] il tle ralle OO sec t OO Osecl] Tle calcllated
CerlJealllitl] (allles [Ir tle sald elcll I tered i(] [(rellle (] are [t clIsistelt [lit[] tlese [alles
ald are cllsidered t[] (e [t relreseltatile [[t(e CerlJealllitl) [IItle saldl] [lrellle 000 Cas
[Isitiled [ear tl [asellelt Halls [Ir tCe OO0 [LldiC I as Cell as adlacelt tl1deellcllcrete [ tiCLs
[Ided [Jricll It is clIsidered tlat tlese [actlrs [ale illllelced tle [erJealilitlltest resllts [Ir
tle sald lalerilllrellle L[]

[ sl rate COrCCCdater reclarle [las [ serled [IIr staldliles screeled [itlil] il [Jstrel I tllrlcl]
Uit [el] delects [ileJIOOCMILtD) Dater lelels allCearil 11t (e sillilar [Ir staldliles [ear t[]1eacl]
[tler screeled [itlildillerel[t [1aterials (eI ald DO screeled [t eitCer tle [l e t[]
Uedill] [railled saldstil e [r tle [Iderl[il1] [Jedill] [railed [Jallles[ [ Saldstlell TlCe ralid
iLcrease il [later lelel [Jit[i[1t[e staldlile screeled [lit[i(It(e allllial saldllald tle [Iserlatil ][]
Crildllater [ear tle slillrlcllilterlace illsllle [Irellles (el I ifdicates trat a [‘ercled
Cater talleis [rllalllllreselt [it(i[ltle slilsalllerlclllelell]

4. Proposed Development

It is understood that the proposed development will include the dismantling of the former ‘Inward
Parcels Shed’ building (i.e. the YHA: to be rellLilt MICIIOD clistricticl] CDtCe Lelel [0 Delall
I ritraCsler declTrete il [ tle elistiCl [Ids liff t] Statil I ClatTr) leCelCrel] [ al [I'tle carrial’e
dirllitlries ald railsllald elcalatil ][ el ] tle L{Ter Crid FICIr leCel [Itle elistitl) Cldic) [T a
tolelel Caselelt RO RLOMD O I ed Oclstrietic) (-a [ CltitstreJc [ ercial tLer(]

[ased [11tle [relillifarCidrallills [rilidedlit is (I derstlld tlattle (rllsed [llelel (asellelt [lill
elteld clise tlltle [rilertl] [l daries tl1tlle [Irtllleast ald [lestllald t[1tle Delllslire Street
Cedestrial 1 T el tritle st Flreltelsill][tle [rlllsed [aselleltallllltle easterl][ 11 darl]
[tCe sitelItle elisti[ 11 setlacl] [1tle IC0er Crid 0 COtCe D00 CCAldicE] (10 this side is tl (e
re[1[ed] Tle dralli(I's ildicate tlat a [asellelt eltrlirallllis t[] (e cllstricted alll11tle [Irtlerl]
side (A 1] Lee Streetllald a cl [l ectilllis [rllIsed [ ] t[e seclld [aselleltlelel tl1[[teltial (It re
laselleltstlitle st tle site liie el eatllt[e [edestriallt[ I el

TLis Uill re[Cire eCcalatilll delts [(rall [t OJ 0 OJtle easter) U darCald alllt (M O aldd0tlCe
(tler 0 daries t0 CellD tle Cr 0 sed tOCelel Casellelt (FFL at RLOM O [T
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It is [ derstlld tlat tLe detailed desi 1] ([t e sLLri(l]s[stel]) for the ‘drained’ basement is yet to be
decidedl [ Jelerllit is alticiLated tlat a relatiCell] Uater(ti(I .t perimeter ‘cutloff wall s(cleted a
Oi00 00 000 iftd e Cetelt0slic 0 (ractred t0 (X Cr[ el saldst(Te il Ce relTired tO [relelt
alldirect it 00 G000 CerCealilitO fllCallChal sCils ard (7 er Factred riclT]

5. Geotechnical and Hydrogeological Model

Tle leld OrOresllts are s arised [IJsil] el teclical crissisectiIs [l eldil] O] s]
tle ilterCreted lalers [IlllJalllbal ald residlal sCil ald saldstlle [[its [etlleel] selected test
ICcatilI's[] Tle ilter[reted [l daries s I 1[][1]tle secti(I's are acclrate ([l 1at tle test I catilIs
ald lalers sl ] dialrallaticalll] (1] t(e dralliCl's are illerred (111 [alds [IJIer Cr Liller
stre( 't rlcll Dall e [reselt Lit[ill tle [elleralised saldst[le lalers(] Sillle [r [J[ltiCle c[lcrete
slals [Jere [reselt at tlle s(rlace [l er [1[st [ tle site[]it0rail (allast e[ cl[l [ tered [l er c[lcrete ald
(ric(s Uit[iltCe rail carriale dLrlJitCr(areal!

TCe iLterLreted (el teclical [l Ldel [Ir t e site is[]

. sttt stillr Cer 1 se t[ldelse [ill Uaterials [¢lall [r saldt0) 00 thicllCel] tCe clrrel t
(rld sLrlacelll Ler

. adiscltil I s le(s [l erJl0se tL Jedil] delse sald alllG0) ot L O thcl er
. stit0 Card siltCclall Lr saldUclalUresidal sCil (O t0al it O O thic i erlCiO0

. lile tU Uedil ] L[railed saldstl [ elllerl 1] strel It Uitl) L0 strel [t irClce el ted [alds
MmO O thielITald treld ClerlGr

. Dedill] tOO00streIt 0 edill] [railed saldst[el]

OrillrdCater [Jeaslrellelts 1] staldlile [ielllleters [ site i(dicate tlat tlere is a relatile
clisistelt [erlJalelt (Terelliallllrl I dlJater talle [itli[ltle residlal sCils ald [ erllile [railedl]
ract(red saldstile Mittall 11 FlriJatitliiitliat (s i) tle [t Cesterl] directill] t1lards Lee

Street[ it 1allalerale lelel [ard RLITITI] illtle celtre [I'tle site(1 Tl e [leaslred [r [ d[later
lelels il [iel Tl ]eters screeled i(1tle Il ler[[1edil1] [rai(edlless ract red saldstll e (Tlallles[] T[]
Saldstl el lllere [elerall]l[ertiCallrillatel] (100 il1t[e celtre [ tle sitellilcreasil 11t ][]

tlllards Lee Street[] Tle ilterreted [rilldllater c[ItIrs ald 1] directi(l's are ill_strated il]
DralJill's Cald il O eldilIC

il terllittelt Cercled [rli I dllater talle is als[lildicated t[1 (e [reselt[ I ear tle slillrclli terlace
ald als(] [Jit[il1 t(e allllial saldl] Tle [l ler [ercled [r [ dllater talle is liCel(1t[] (e reclarled [}
slrlace illiltratill 1 i(t[] saldlllalers [T Cerifds (Iealll raillallll Tle [rilIdllater talles il
allllhir ald il saldstlle alleared t[1 [e relatiCell] ildel el deltl1selarated [ I[1] [erllealle
residal clalTlas tlere [las [lilillal [arialilit il CrCdllater lelels [Iserled illtle saldstl e elel]
alter s(1Je [ealllraillall CeriCds Cetleel ] [0 ald [(Ie (OO0

Tl e seelale [itliI1t[e saldstl e [edricllis liCell1t[] e clItrilled [ disclI ti(ities il1t(e riclislcl]
as tle sfacill I clItil(litlald alert[re [Itle [eddill][laleslallts ald [Tilts[1 Tl e sealls ald [tler
ract(res il tle [leatlered rlcl] [Jall alsl] [ actill] as tellllrarl] [Jater stiralel] Tlerellrel]
Crildater iCIIT 1] is (1t e[Tected tl1 e CI0r] arl 1 d tle site ald is [rllalll]lclceltrated ar(11d
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ICcalised [ractLre [11les T e relilal (ridUater U is alslJ el ected t[] (e allected [t e [earl ]
Lasellelts[ [ edestriallt[ I I els ald [el] SCdlelIMetrJ [ der r ]I d stati( 1

6. Groundwater Modelling
6.1 Methodology

Orl0dCater [ Cdellitl) Jas [ dertalel] t[] assess tle [Iteltial iCl [ rates it tle [(r(lIsed
[Casellelts ald tle I ter] dralldIr cle [ldelressi [ []Licl] clldd e iCdlced [ tle
clstrictil [ tle [asellel[t]

OrirdCater [Idel sill[latill’s [lere clldlcted [sill]1 MODFLO[ [McDCOlald [0 Carfalloo
delellled [IJt[e Olited States el ical SCrle I MIdIl1] is a tlreeldilelsi[lal (rC[dlater [ead
ald 110 O delC0Geis Oidell Csed ald accelted as allild[strlistaldard1 Tl e [][del Jas [ased [
site[$[ecilic data [ ere [ ssille[as [ell as estillates (1111 T[] [aralleters [ased [Ilellkrie[ce i[]
sillilar ellirlIlelts[] Tle [I[del [Jas delellled [sill] tle [(rellrlcesslr [r [rallical i terlace
Criral] VisCal MODFLO O FleOVOID L Sell] Cerler [ ater Serlices(]

6.2 Numerical Model Geometry

Tle alldler strrildill1tle (rilsed delel[[1lelt [Jas si[l[lated as a [ ltillalered [ [Jerical [][del
tOrelreselt tle s slrface clIditills sCrril I dill]tle site ald tJalll 0 tCe Certical 0T clIJ[[Telts
t0 e sill[lated [ [re acclratell 1]

TlCe allliler ([ daries [ t[e [JLdel Llere el te[ded all r[illatel] ][ ] tCe site (L daries il
all directils tlsil] Llate t[e estillated LrC[Ldater catc el t d [ aill]]

Fir tle (I erical [1Cdel tre Cellllical [Tits [lere sildilided i[tl] (Il r lalers clrres I dill]tl]tle
DaillsCilald ricl) [Lits1Tre tE1 (1 tle idellile tC) [ Laler [ las settllallrilillate tle alerale
[rlId slrlace acrlss tle site at RL (111 (11 Flr sill [licit(Ttle cllceltlal [1(del did [I'tilclrllrate
thCral ] Cr [ariatill s il laler tliclTessl] [l lalers [ere assill ed as MIIDFLII[] (T(Te [1llalers
(el liled O clIliledT] Details [1'tle [ del lalerst[ et er [lit[1tl e assilled [[drallic [aralleters
[(Ir eacl/laler are [rllided il1Talle (]

6.3 Boundary Conditions and Aquifer Parameters

Tle Urtlerl]ald sl tlerl) [ daries [Itle [ del [lere set as [I Il [ dariesl] Cllstalt [ead
cditiCls Uere alllied tltCe easterlJald Cesterl] [ [del [ daries]

The constant head ‘farfénd’ boundary conditions were calibrated to generate a hydraulic gradient ilJ
tle (It Cesterll] directit 11 Cile [atclill]tle [leasired [rl1I [ dllater le(els at lari(l's [t
[Iilts [1sitel] Fr sill ClicitC Tt e [rl I dlater [1[del [as calilrated alailst t(e [rlI I dllater talle [1]
tle [Iler [ractlred saldstlle laler Mittall[1]Tlas it [iles [iller res(lts [Ir [redictills [I]
Crldater i1 ald dralld000cll]Cared tl] tle res(lts illtle I[[Jer [ril I dlater talle il
Dalles[IrJSaldste is ad[lted
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OlCler [aralleters rellired [r tle [[del ilclided C[Lrillltal (0 ald LCertical [ Udrallic
cUdletilitl) [r Cerlealilittllas Uell as sCecilic Lield [T stlrale clellcie t[] Dat ral CariatiCs il tLe
CerUealllitt [tle sedillel ts arlld t[e site are liLel 1t Ccclr dle tItle [ariatil s iL tle silt [T clal

clte(tlald [raillsiLe [ t[e sald[]

T(lical CerlJealilit] [alles [Ir saldl][tl) M) CIr [Crelill's ellerie(ce il tle area ald [l 1]
[ IlisCed [alleslare [(slallllilltle rallle OO (sec th O OCE [ (secl] Tl e calcllated [alles [F[]]
tle ilIsit[] CerllealilitCItestil 1] (Ir t{ e sald e[ cl [ tered il [I[rellle [I[[Jare [It cl[Isistelt [lit[It ese
(alCes ald are clIsidered t[1 e [t re[reseltatile [ tle [erJealilitl][Ite saldslils(I Tl erellrela
tllical CerlJealilit ] [alle (00 OO [ (sec [las adl I ted [Ir Laler [l ald alllbic0 DicltCe O Cdel 10
[rder tllelslre tlattle [Jdellilllis [t tO (I tillisticCtle Certical cLId[ctilit[l[Jas set as e[ al tlit(e
CCrill ) tal (Cdrallic el dlctilitl) (Ir tlis lalerl]

Tle drallic cdlctilit[] [ tCe resid(al clall lLaler [JJJas ass[[Jed t[] (e LI [ (Sec LUt all
assJed [ rill tal tC] Certical (I drallic cCdctilitrati] (0

TlCe CerUeallilitt) [r [drallic cllidlctilitl] [tle ricl) (Iits (Lalers [ [0 (il Carl) acelrdill] t0]
clalles illtle secl [ darllstrictral [eatlreslIs[cl]as [ilts ald [ract[resJal 1] [l icll [rlI I dater
Hill D00 O Cetler tle ractlres [ale [eelllilled [1Ticlallas [ell as tle [rieltati(l1ald iltercl ] ecti [
[ Tractlres Lill als[lcalse clalles illtle r(cllJass [erl]ealilit 1]

Tre [delliC] Cas carried ('t adl I till] Ceall (TelJetricCi[alles [IJall tle ilIsitl] Cerllealilitl] test
res(lts il tle lile [railedllract red saldstlle Mittal Il 1] FlriatiCllald il]ltle [Jedi(l] [railedl]
slitl'tll] ractlred t] (I r(lellsaldstile (Tallles(Iri1Saldstllelll [] [Iri(lltal t{] Certical [1drallic
clidlctilitratitl (1] [las [leellassllled [Ir eacl [ tlese lalers(]

Tre adllted [Tdrallic cldrctifitt] [(r CerlJealilitt] falles [Mr all [Ir lalers are s(1]arised i[]
Talle [1J

Table 4: Model Layer Summary

T f Vertical
op o Horizontal Hydraulic ertlca-
Model | Layer Layer L. Hydraulic
Conductivity . .
Layer | (RLm Represents (misec) Conductivity
AHD (m/sec)
0 [ Fill ard DG O 0o O oo™
0 [ Residlal Clal] O 0o Om O O
0 I Fractred Saldst( e (Mittal 1 111} O O O0r O O od™
SlittldFractred tO OO el] _ o
0 [ _ L O O m oo
Saldste (MallleslI T[]

Tre ilitial (1 delliCclidill 1t e elisti(I 1 [faselleltdrailalke illtle adlacelt [idi(a [I[tel [asellelt[]as
calilrated t[] [JatclItl e elisti( 1] [later lelels [ 1tle site [it[1tl(e (ril I dater le(el [Ir [Itelti[Iletric
CeadUrall0 M0 allt RL OOmM O tO RL OOm OO Tos calilCraticd cClirCed tCat tle CedrCcl
Caralleters clIsel][Irtle [1[del alleared t[] e realistic[1 T(e caliCrated ilitial [elistiC I I rC 1 dllater
lelels are illlstrated il Drallic MO0 OeldilIDL
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6.4 Basement Dewatering — Drain Cells

Tle MUODFLOD draill [aclale call (e [sed t[]sillllate [ater I[ss [ tle [rl[dllater sistel]
[licl] [eclrs die tlldellaterill] [ eratil I s[] Draill cells set [litl1a [ill]clldlctalce (IO (dall
sill[lated tle dellaterill dlrill]ald [I'st cllstrictiil] [ tle [asellelts[] Tl e draill cells relreselt
tle s r drailale ald sl s 1[5 lcated Litlil] tle Casellelt t[l dellater tle site dlrill]
clistrictilllald tlelltl][r(lide [erJaleltdraiCale illtle I ter][]

TU sillLlate [Casellelt draiCale ilJ [ tl] tCe elistill ] drailed Casellelt [ diCa [ tel il ediatell
adlacelt tlltle site tL/tle [lest ald tle [r(l I sed [el] [aselleltldraillcells [lere set at t{ e elisti[I]
Laselleltlelel [1di(a [I[tel ald attle [rllIsed [el] [asellelt [[lllelcalatillllelels(]

. Or I sed e[l [JaselJelt DraillCells I RL 0 0ODO
. Olstitl Uase el t (I diCa [ tel DraillCells 0 RL OO OODO

Tle L[redicted illll1Js itl] tCe draill cells(lreLreseltiLl] tle [asellelt dellateril ] s(stell] ere
OCtlred trrr 0t tre O rdel sicl Claticl ) CsitlJtle (11e (I dlet (Jdidle [ MODFLO O [

6.5 Cut-off Walls

Tl redlce direct il tr 01t e sides [Itle elcalatil ][] tle Cill] CerlealilitC] llCalllal stils
ald [(Ier [ractired ric( it is [ derst [ d tlat relatifellli(] [er[lealle [lalls are t[] e i[stalled ar( 11 d
tle (asellelt elcalatilllelcelt [Ir tle [esterl) [l I darll[llere tle tlicllless [ [erllealle
slils is ilidalll

Desil 1] [I'tle citimmalls is (et tl1 e (il alised It tlellare ellisaled tllcllrise clItilII]s [iles
Uit tle [als [etlleell [iles sealed dirill]clIstrictitl] (1] HatertIr Il s] Tle Cril i sed ¢t
Calls [lere iCclided i(ltle [ [erical [1del (Jallllil1 a vl tal 010 Carrier (MFCOO0 te cells at
tle elcalatill | [acesl1licl] [las assilled a [11lifal (1M tliclTess [itlla [Idrallic clldlctilit[1 1]
OO0 0OTre Dall Das sill Cated thelteld A0t RL (M O lileCat least (10 ¢TIt t0e slicto
ractred ald [ rllellsaldstl e la‘erl]

6.6 Groundwater Modelling Simulations

Tre (ldel Das ilitiallllr] [1der a stead(]state ] clIditi(l] (it tle Cdita [Iltel [asellelt draill
cell actitated(] FLICOiC caliCratitl] [0tle D Cdarl] el diticls tl] [atcll tie elistitl) Cri I dllater
[easlrellelt datalltle c[tilIT[lalls ald tle draillcells [Ir tle [(rlllsed (el [asellelt [lere tlel]
actifated ald tle [1(del [Jas rlI] (i der tralsielt 11 cliditiCls [Ir a [erifd [ [ears ald tlel]
sllitcled tol 10 Iter] steadl]state 1) cliditills t[] assess tle [ril[dllater illll1] rates il tl]tle
Caselleltdlrillclstrictitliard tiellilltle [ CIter1]
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7. Groundwater Modelling Results
7.1 Groundwater Inflow

OrirdOater iC ict0tle draillcells re(resel till 1t e e[ calatill dellateri[I]s[stel] [Jas [J[Iit(red
throughout the model simulations using the ‘zone budget’ module of MODFLOW. The il rates
re(resel t t{e estillated t( tal rate [r [ dlater I iL1TiCttle elcalatilllald tle [[1]e (Ter [Iit
tie relril 1) eltractill] [ia tle dellateril ] si(stel] [sCITaldI ]I Crder t! dellater tle
Caselleltelcalatilldrilllcstrictiiald [Ir tle L Iter[] casel]

SilJ [lated res(lts are s Jarised iLl Talle [ DLriLtle earlIstalles [ clCstricticl it rates Uill
(e Liller ald Lill tCel) Lradlallll decrease as tle [rll I dllater stlrale ill tLe alliler arl L d tle
elcalatill decreases alLd t[e c[ e [ delressi_lilltle LI teltiLIetric sLrlace e Lalds [t [ tLe
Lasellelt[]

Tle clllUatile illls dCri[l] tle lirst Cear [[1[asellelt clIstrlctilLl] are [redicted t[] (e alllt
OO MLOIOtCe 1000 der LiLOLOs are Lredicted tL (e less tLall LIIIML Cer Cearl]

Table 5: Predictive Model Simulated Inflow Results (i.e. Dewatering pumping rates)

Dewatering Inflow Rate
Elapsed Time
m3/ day L / min ML / year
UDall [ I
UDals [ I
(I1Dals (1 m
11Dals D O T
[C1] CatiCe drril1 st
[JDals [ I Tearl]
0 Dals [ {1
[I11Dals (1 (I
[l ear I (I
[1lears [ (1 (I
[1lears [ (1 (I
[1lears (I (I {m
LOCCterr) (I (I {m

Its(I11d (e [Itedtlattiese [T1[1les are [est estillates [ tle alerale illl[1Is[]Itis el tirel 1[I ssille
tlat tlere cllld e ICcal [(TIes (il er CerJlealilitl] [licl] cllld ilcrease tle i1l 1]s sillilicaltll[1]
Ceelrdit I 1it is rec 1] [Jelded tlat a [act(r [Isaletl [ ]at least [ [e alllied tlltlese [I 11l ers [Ir
desill1[IrlIses aldtlattlese 1] rates [e [][Iit[red dlrilllelcalati([1ad c[striictiC ]

It sCdd e [Ited tlat tfe sillllated deOaterill] rates ald dralldJJ are deleldelt [ tle
delaterill] sclelJe adllted [Ir t[e site as i(cllded il] tte [ 0erical [ [delsl] |0tCe delt [0tCe
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[asellelt drailale ald s J[s [r c[tlMUalls cCalle tleltle clLirel tll [redicted dellateri[]_l rates
Uallclalle ald [rtler U LdelliCd Lill Ce reCired]

7.2 Predicted Groundwater Drawdown

DrallicOOMOi0 Oeldit)D s(11s tle [redicted | Iterl] Cridater talle [MICDIC tCe ¢l Cletil ]
of the proposed ‘drained’ basement. Tle I Jter] dralld0C ¢t rs Uere [rldced sl tractiC]
tle [redicted [later lelels (] tle ilitial CrdlJater lelels ald are illCstrated (I DralJiClIMLC il]
U eldilDO

Tle [ [del resllts iCdicate tlat tle [ teltial dralld(II[] [rillCact [I1t(e [ater talle [1allelteld (It
(00 [0 tle site (I daries [ 1te [ streall side ald (111 [ t[e dlIstreal] sidellas s [1]
tte 0 dratldd et r it Drallici MO

TLCe Lredicted dralld[1 (s [ell]] LelstrCct res arL L d tLe site arel]

e Celtral StatiftlD Rellial LiCe TracCs ald Clatrs Dralid0 0 i O
o Udila O tel DralJd 000 O O
e [lstil)Dell I slire Street T el Drald 000 i O
e [Jlice COeDat DI Lee Street Dratid 100 D O
e RailJalSiTare Dralid 00 Crmm o

7.3 Drawdown Induced Settlement

Tre [Iler [ercled [ater talle [itlil1tle [ill ald all(lial slils is e[lected tl] (e [ lerled [[raillall
ilTiltratic ] OssCIiC) trat Cerilleter cltlIl Jalls are cllstricted diI01iltl] tle saldstllelltlis
Cercled [ater talle is el Tected tliclititle lctlatitiallle ald [elll] tle sCiliflcllilterlacellelel]
alter tle clIstrictill] [['tle ‘drailed’ [aselleltl] Tle [eil [ Irill]strictires ald [alellelt (Il ded
0 dll Cr alllial slils are tlerelllre [t ellected t[] ellerielce [l ticealle dellateri[1] il dlced
settle(lelt[]

Tle IC0er [ dJater talle i(]tCe sandstone, following the construction of the ‘drained’ basement, is
ellected tl] (e clise tlltle (Il elcalatill]lelel il lediatell] [elild tl'e elcalatill] [aces [Iltle
CaselleltlIclrres I dill] a UalilJ 1] dralld00 DJallrbi0atel O OO Cradalll redCcitl] to less
thall [ [ dralldl ][ at distalces [lall 1t (] — (10 allallwll] tle (asellelt [ daries(]

Tre Calill 1] dralldl1[s [el[1] tl(e adlacel t [ellstrictl res are [redicted t[1 e (11t 111 Deslite
tlese relatiCell] L0 lelels [lCcal dralddC00tle dralldl0 is ellected t[ Ccelr [ Cstlo) Ditliod
saldst el Tlere sl ld (e OililJal idJact [Jtlis dralidC [ adlacelt strictlres [ ded [
saldstl e [ilel]t tal additiilal settlellelts [r dillereltial settlellelts 1[I dle t] tle [l
dellratil 11 CdlIs [I[tle saldstlle [edrlcll]
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8. Potential Impact on Neighbouring Properties

U assesslelt [Jtle [I[teltial ellects Lldelateril] [ Ceil LTl Crierties ald Crldater
deleldelteclsistells [as [eells[ | [larisedillTalle [1]

Table 6: Assessment of Potential Effects of Dewatering.

Item Comment
rld0ito 00 dCater
Deleldelt [cls[stells OO0 cridater defeldelt eclslstelIs iliclse [rLiit0tte siteld
MDOsO
[Jater sCI I sses [1] [reliel] [Irelistered [Ires itlila [0 radiCs tOtle sCrrldiCsite [Jas
eilll rill) Crl I dCater [I'dertalel 11T e searcllideltilied [Ileltracti( ][I res [r [J L itlrill ][ [res
sers Lit[iJte searcl]areal
I[teltial s[Isidelce [ Itis c[Isidered tlat te I cal Il eril1] [I'tCe Cater lelels DitliC1tle saldstl e
eil I rill0strict res Hill fale [ sillicalt it Cact [10tlCe sCrril I dill ] Crerties [T strictres|
MOOCdicD O ater [T radielt SilCificalt O O0dicD O0rOdCDater is ('t e[Tected [ drailed Casell e[t
[Istrictire [d eliClifate [Tteltial O O dillo

9. Aquifer Interference Policy Considerations

The NSW Aquifer Interference Policy (AlIP) indicates that the term “aquifer” is commonly understood to
[ealla [rilldlater sistel] tiat is silicie tIl] [erlJealle tlallll] [ater t 1 e LitfillitCald [ICicl]
call lield [ridlctiCe [Tl1Jes [ICrdlaterl] [ [riildllater sistell is delilled as allltile [I]
satrated [ell lical [Trijatill1tlat calllield IC1] Cr Gl [T T es [ atert) el erl)Ir tle [Irllse
[tle Ul0Ctle ter] alliler [as tle salle [lealilllas [rlI I dllater sistel] ald ilclides I Cieldill]
ald salile s(stells[]

Tle [asellelt dellateril1] [1] site is ellected tl] [cclr il tle saldstlle [rilile [IrelatiCell] L1
permeability with low yield, and is considered to be a “less productive groundwater source” as outlined
itltle OO

It is el[Tected tlat tle [1eas(red [later lelels [itlil1tlle ricl] It e site are [rllallllassl ciated [lit[]
seelale NCItOrl 0 Ceddill] Clalesllract res al’d [Tilts il 1tle rfcll] [l ce tle [rl I dllater lelel
stalilises [MICICI] ilitial elcalatil ]t ese seelale [l 1]s are lilell]tl] (e relatiCell] [Jillr dirill]
Cerilds [ drllJeatlerald [JalliCcrease sliC It TN Cerilds [ let Ceatlerl]

Talle i1 Sectit 1 (MM [TtCe D10 [ tliCes CifiCal it] Cact el sideratit s Tre OI] ifdicates trat “if
predicted impacts are less than the Level 1 minimal impact considerations, then these impacts will be
considered as acceptable”] Tle [ICLIOD DilfiDdal il [act clisideratils are [Itliled [Ir less
(ridlctile (rildllater s(Irces(]

. less tlfall [r ellal t0] (11 cllClatiCe rCariatitl]) i1 Cater talle (000 [0 alll Cdl) Crilritd]
(rl " dUater deleldalt eclsCstel] JLO0 CrilritD cOtCrallD sillClicalt sitell[r less tfall a [0
decliCe at a1l Dater sC10 OCr0]

. a cati(e [resslre [ead decliCe (L[ 't Ulretfala U0 atalllDater s 10 OCrCL

OrdOater MdelliC I Cr 1 sed CL1_ [ ercial Delel [ 1l elt DO TORICIRe [
(117 Lee StreetalTlarl et Cetler (1117



‘/] Douglas Partners

Geotechnics | Environment | Groundwater [ale CL 0

. alll clalle iU rlodOater [falitt stdd Ot I0Cer tle LCelelicial [se catellr] [tle
(rldUater s{rce (el ld ] 0 U0 tle actilit[J

Tle UililJal clIsideratil 1] i[1[acts relate t[] i(llacts [ [rll I dljater deleldalt ec[s[stells ald
(ri ' dUater (sersJTle Lr I sed eLcalatill [[t[e site is cl_sidered tLcL 100t tle D10 Dilidal
csideratilUrelLirelJelts [Ir tCe [MICDiC reas s

. tle Dater tale [Ir tle [asellelt dles [t il llle OGO Lr eltractit) C0larCe [0 es [
(rldUater] [ ater seelale tLrI [ tle riclis tU [e clllected il sC I r drailale ald
directed tt[e st r( Later Lr seller sCstel] s [lecttallrlal lLJCL I cil (r I1SCdlell ater

e tlere are [[relistered [rl [dlater [sers Litlil (11 [Itle sitel]
. Dllis [I'tallare [Talll[rl I dlater de[le[dalt eclslstellsillcl(se [r Lillit[I [ t[e sitel]
. DU is [t allare (allll Uater sCarill JalLreellelts iLJtLe area_ald

. tle Uater tale call Le easilll Jeaslred dLrilll tLe clstrictilll Cerild ald il tle L0 ter Uil
reLired]

10. Disposal of Groundwater Contaminants

Selected Lr I dlater salllles Lere tested [[Ir c[ 1] clltallilalts dLrill tle cl talliLatiL] site
illestiCatil(I's il][rder t[1assess [ teltial dis(lsal [ tifIs[]1 T e resllts are [reselted il1tle [MICIC]
D RelITts ald s ] arised (el

. RelTrt (1] Detailed Site [Cl1tallitatit Dl estiCatitl re MO TR Ndated O Cst (101010
(DO (O Tard

. Rellrt [ S lelleltarl] Site [ClI tallilatilt I estiCatiil Dred IR dated [[le
0000 (DO 0000

D0 [as iCstalled a trtal (TTire [l dater Dells screeed it Dallles(TrJSaldst e ifcl del

e alllllradielt Crildlater Dell MO

e adillIradielt [riildlater Hell (MO ald

e tlree [rilIdllater [lells Litlil]tle [Irtierl)celtral [MOITsIItHTester) Crtil ] (OO ald
clise thtle (irtlerl T CdarC MO OO0 e sited

Dl las il stalled a tital [[tlree [rl I [ dllater [lells screeled ilIMittal I [ [JF[rllatil il cl del]

e alllllradielt Criidater Dell MO

e adillIradielt [riildlater Hell (OO ald

e alrlildiater Lellilltle siitiITester] [Irtil1 1 tle site (ML

Tre ITcatil ] [tle allTe [riI T d0ater Cells is delicted [T1Dralits (T DO M Tre1rt0 TCe Cested

Oells iCeldit 000000 0000700 alfd 000000 0000010 Cere iCstalled tftarCet difere 't ricl stratall

TCe sall il desilJ [ItCe Cell ICcatit s ¢l strat[1] [Jas relielJed ald allrled [IJall 0SO OO0
accredited Odit(rJRCd CartJd D0Oard00d OCCrC0 el tal ClCsCtalt (10 O Seltel] Cer [0 10
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additilJall U radiel t Uell Uas ilstalled il tle sald Lrllle [dellted as LU OdLriCC tle DU
il estiCatill I cated [ear tLe s tléaster] LI darll[tle sitel]

U0 ON00s silcs OlelLirtd el tal cllcerl Llellidt O allle s [lase liClids LOOOLsOCr Cdr
Uere [Iticed dirill] [eld illestilati(1] TlCere [lerell[[Ilelerlldetectalle cllceltratiils [t tal
recll_eralle [l dricarll ] [TROUD CrildOater DellsCO0 0000 ald OOO000 ald DOO000 Cel Hall
el Lilit Uilr Crdrlecar 0 CdOCrd

I0s Darllallratlrltest res(lts cl[ I lir(led t{e [reselce [ s[ e cll tallilalts [l [ Iteltial c[lcerl]
[COOCLIOt e [ridater]CLIer ald Lilc [ere detected at cll celtrati(l's all e tle [rI I dlater
site assessllelt criteria [SOC [lile [ICclclic arllJatic [Idrlcarlls MO0t tal reclieralle
(Idrlcar[1 s [TROJald [tler [Jetals [ere detected at lelels [el(1J tte SUCH 00 Das [ detected
iltle tOUdOO O radiel t Uells (MO0 ald DO OO0 Cdicatil tCat tle slrce [ tle UUL cUdd e
im0 tle [l 00 sitel] O elerCsLil leacalilit [TCLOCtestit I resClts d0 [t iCdicate tCat D00 is lictelld
thleac r1] tle GlliCtOtle Cri dater

Tle elelated lelels [[Iclller ald [ilc il [rld]ater are ¢[00 ilJ [ealilll (rfalised areasl]
Clelated lelels [1lclliler ald Lilc [lere ideltilied i(] [It tle [llradie[t ald dll[Tradielt
Crldlater [lells(] Tle sl rce [Itle clller ald Lilcis [Icertail]l (It cllld (e lilled tlltle clller
ald [ilc clilceltratills illtle (ill laler [1sitelI[r t1tl e serlices [etlI[rllat (rill Crlbllitt0tle sitel]
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About this Report

Introduction

These notes have been provided to amplify DP's
report in regard to classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on information gained from
limited subsurface excavations and sampling,
supplemented by knowledge of local geology and
experience.  For this reason, they must be
regarded as interpretive rather than factual
documents, limited to some extent by the scope of
information on which they rely.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering and/or geological
interpretation of the subsurface conditions, and
their reliability will depend to some extent on
frequency of sampling and the method of drilling or
excavation. Ideally, continuous undisturbed
sampling or core drilling will provide the most
reliable assessment, but this is not always
practicable or possible to justify on economic
grounds. In any case the boreholes and test pits
represent only a very small sample of the total
subsurface profile.

Interpretation of the information and its application
to design and construction should therefore take
into account the spacing of boreholes or pits, the
frequency of sampling, and the possibility of other
than 'straight line' variations between the test
locations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

* In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hole is left open;

s A localised, perched water table may lead to
an erroneous indication of the true water
table;

«  Water table levels will vary from time to time
with seasons or recent weather changes.
They may not be the same at the time of
construction as are indicated in the report;
and

¢ The use of water or mud as a drilling fluid will
mask any groundwater inflow. Water has to
be blown out of the hole and drilling mud must
first be washed out of the hole if water
measurements are to be made.

More reliable measurements can be made by
installing standpipes which are read at intervals
over several days, or perhaps weeks for low
permeability soils. Piezometers, sealed in a
particular stratum, may be advisable in low
permeability soils or where there may be
interference from a perched water table.

Reports

The report has been prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DP will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface conditions, discussion
of geotechnical and environmental aspects, and
recommendations or suggestions for design and
construction. However, DP cannot always
anticipate or assume responsibility for:

* Unexpected variations in ground conditions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency;

» Changes in policy or interpretations of policy
by statutory authorities; or

 The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.

July 2010



About this Report

Site Anomalies

In the event that conditions encountered on site
during construction appear to vary from those
which were expected from the information
contained in the report, DP requests that it be
immediately notified. Most problems are much
more readily resolved when conditions are
exposed rather than at some later stage, well after
the event.

Information for Contractual Purposes
Where information obtained from this report is
provided for tendering purposes, it is
recommended that all information, including the
written report and discussion, be made available.
In circumstances where the discussion or
comments section is not relevant to the contractual
situation, it may be appropriate to prepare a
specially edited document. DP would be pleased
to assist in this regard and/or to make additional
report copies available for contract purposes at a
nominal charge.

Site Inspection

The company will always be pleased to provide
engineering inspection services for geotechnical
and environmental aspects of work to which this
report is related. This could range from a site visit
to confirm that conditions exposed are as
expected, to full time engineering presence on
site.

July 2010
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m Doug’as Partne,’s Douglas Partners Pty Ltd

Geotechnics | Environment | Groundwater ABN 75 053 980 117
www.douglaspartners.com.au

Permeability Testing - Falling Head Test Report

Client: Atlassian Pty Ltd Project No: 86767.00

Project: Proposed Commerical Development Test date: 31-Jul-19

Location:  8-10 Lee Street, Haymarket Tested by: JJH

Test Location Test No. BH1

Description: Standpipe in borehole Easting: 333983.4 m

Material type: FILL/sandy CLAY, then SAND Northing 6249262.5 m
Surface Level: 20.1 m AHD

Details of Well Installation

Well casing diameter (2r) 1143  mm Depth to water before test 5.95 m
Well screen diameter (2R) 1143  mm Depth to water at start of test 0.00 m
Length of well screen (Le) 2 m

PVC screen 6.3m-4.3m, sand 6.3-4.2m; blank from 4.3m onwards, bentonite from 4.2m onwards

Test Results

. Change in
Time (sec) | Depth (m) Head: 5H (m) 8H/Ho
0.1 0 5.95 1.000
180.0 1.03 4.92 0.827
480.0 1.84 4.11 0.691
780.0 2.23 3.72 0.625
1080.0 2.51 3.44 0.578
1380.0 2.74 3.21 0.539 1.00 e e 1
1680.0 2.93 3.02 0.508 T
1980.0 3.05 2.90 0.487 a N
2280.0 3.18 2.77 0.466 i
2580.0 3.28 2.67 0.448 o 1\5
2880.0 3.38 2,57 0.432 £ "Xk
3180.0 3.46 249 0.418 Z )
4380.0 3.72 2.23 0.374 S A
4680.0 3.78 217 0.364 § i
6480.0 3.99 1.96 0.329 =
9780.0 4.28 1.67 0.281
0.10
0.1 1 10 100 1000 10000
Time (seconds)
To= 4500 seconds
Theory: Falling Head Permeability calculated using equation by Hvorslev
k = [r’ In(Le/R)])/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 6.5E-07 m/sec

0.232 cm/hour
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Permeability Testing - Falling Head Test Report

Client: Atlassian Pty Ltd Project No: 86767.00

Project: Proposed Commerical Development Test date: 14-Aug-19

Location:  8-10 Lee Street, Haymarket Tested by: KR

Test Location Test No. BH1

Description: Standpipe in borehole Easting: 333983.4 m

Material type: FILL/sandy CLAY, then SAND Northing 6249262.5 m
Surface Level: 20.1 m AHD

Details of Well Installation

Well casing diameter (2r) 114.3 mm Depth to water before test 6.27 m
Well screen diameter (2R) 1143  mm Depth to water at start of test 0.36 m
Length of well screen (Le) 2 m

PVC screen 6.3m-4.3m, sand 6.3-4.2m; blank from 4.3m onwards, bentonite from 4.2m onwards

Test Results

. Change in
Time (sec) | Depth (m) Head: 5H (m) 8H/Ho
0.1 0.36 5.91 1.000
1.0 0.36 5.91 0.999
10.0 0.43 5.84 0.988
60.0 0.74 5.53 0.935
120.0 1.03 5.24 0.886 1.00 i —4]
300.0 1.59 4.68 0.791
600.0 2.15 412 0.697 A
900.0 252 3.75 0.633 3
1200.0 2.80 347 0.587 o \\
1800.0 3.17 3.10 0.525 £ L
2400.0 3.41 2.86 0.484 Z 1
3000.0 3.57 2.70 0.457 S
3600.0 3.70 2.57 0.435 §
4200.0 3.80 247 0.417 =
4793.0 3.89 2.38 0.403
5250.0 3.94 2.33 0.394
6450.0 4.07 2.20 0.372
6810.0 4.11 217 0.366
7230.0 414 2.13 0.360 0.10
7530.0 4.16 211 0.357 0.1 1.0 10.0 100.0 1000.0 10000.0
7950.0 419 2.09 0.353 )
8130.0 4.22 2.05 0.347 Time (seconds)
8670.0 4.25 2.02 0.342
To= 6500 seconds
Theory: Falling Head Permeability calculated using equation by Hvorslev
k = [r’ In(Le/R)])/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 4.5E-07 m/sec

= 0.161 cm/hour
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Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Permeability Testing - Rising or Falling Head Test Report

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 24-Apr-20
Location: 8-10 Lee Street, Haymarket Tested by: AS
Test Location Test No. BH103
Description: Standpipe in borehole Easting: 333978 m
Material type:  Sandstone Northing 6249263 m
Surface Level: 21.2 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 7.44 m
Well screen diameter (2R) 76 mm Depth to water at start of test 8.63 m
Length of well screen (Le) 0.8 m
Test Results
. . Change in
Time (min) Depth (m) Head: dH (m) dH/Ho
0 8.63 1.19 1.000
1 8.52 1.08 0.908
2 8.44 1.00 0.840
3 8.39 0.95 0.798
4 8.34 0.90 0.756 1.00
5 8.28 0.84 0.706 T
6 8.22 0.78 0.655 &
7 8.17 0.73 0.613 BN
8 8.12 0.68 0.571 R \\
9 8.08 0.64 0.538 <
10 8.04 0.60 0.504 P \\
14.5 7.89 0.45 0.378 § 0.10 \
20 7.75 0.31 0.261 § )
30 7.6 0.16 0.134 * \
40 7.53 0.09 0.076
50 7.49 0.05 0.042 \
60 7.47 0.03 0.025 \
70 7.46 0.02 0.017 )
80 7.45 0.01 0.008 001 \
88 7.44 0 0.000 0 1 10 100
Time (minutes)
To= 14.5 mins
870 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k = [r* In(Le/R)])/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k 1.4E-06 m/sec

0.493 cm/hour
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Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Permeability Testing - Rising Head Test Report

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 22-May-20
Location: 8-10 Lee Street, Haymarket Tested by: NB
Test Location Test No. BH104
Description: Standpipe in borehole Easting: 333983 m
Material type: ~ Sandstone Northing 6249272 m
Surface Level: 21.2 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 7.91 m
Well screen diameter (2R) 76 mm Depth to water at start of test 1095 m
Length of well screen (Le) 6 m
Test Results
Time (min) | Depth (m) H‘::j:”sHe L?n) SH/Ho
0 10.95 3.04 1.000
1 10.78 2.87 0.944
2 10.62 2.7 0.891
3 10.47 2.56 0.842
4 10.32 2.41 0.793
5 10.17 2.26 0.743 1.00
6 10.02 2.1 0.694
7 9.87 1.96 0.645
8 9.72 1.81 0.595 “L\
9 9.57 1.66 0.546 o >‘
10 9.43 1.52 0.500 s
12 9.13 1.22 0.401 ° \
13 8.98 1.07 0.352 S 0.10 \
15 8.69 0.78 0.257 3 \
20 8.07 0.16 0.053 T
25 7.95 0.04 0.013 \
30 7.93 0.02 0.007 \
35 7.92 0.01 0.003
62 7.91 0 0.000 x
0.01
0 1 10 100
Time (minutes)
To= 12.5 mins
750 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
=[r* In(Le/R)]/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k 3.5E-07 m/sec

0.127 cm/hour




‘/]Dou glas Partners

Geotechnics | Environment | Groundwater

Permeability Testing - Rising or Falling Head Test Report

Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 17-May-20
Location: 8-10 Lee Street, Haymarket Tested by: NB
Test Location Test No. BH107A
Description: Standpipe in borehole Easting: 333945 m
Material type:  Sandstone Northing 6249270 m
Surface Level: 15.5 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 213 m
Well screen diameter (2R) 76 mm Depth to water at start of test 3.75 m
Length of well screen (Le) 0.5 m
Test Results
Time (min) Depth (m) Hec:::né;: E?n) 8H/Ho
0 3.75 1.62 1.000
5 3.72 1.59 0.981
10 3.69 1.56 0.963
20 3.63 1.50 0.926
30 3.58 1.45 0.895 1.00 .
40 3.52 1.39 0.858
50 3.46 1.33 0.821 A
60 3.39 1.26 0.778 :
70 3.33 1.20 0.741 o \
80 3.27 1.14 0.704 s
90 3.22 1.09 0.673 °
100 3.15 1.02 0.630 § 0.10
150 2.9 0.77 0.475 g \
190.5 2.73 0.6 0.370 *
200 2.7 0.57 0.352 \
300 2.43 0.3 0.185 |
400 2.29 0.16 0.099 \
500 2.21 0.08 0.049
600 217 0.04 0.025 0.01
700 2.15 0.02 0.012 1 10 100 1000
800 2.14 0.01 0.006
936 213 0 0.000 Time (minutes)
To= 190.5 mins
11430 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

= [r* In(Le/R)])/2Le To

where r = radius of casing
R = radius of well screen

Le =

length of well screen

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

k

1.4E-07
0.051

m/sec
cm/hour
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Permeability Testing - Rising Head Test Report

Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 26-May-20
Location: 8-10 Lee Street, Haymarket Tested by: AS
Test Location Test No. BH107A
Description: Standpipe in borehole Easting: 333945 m
Material type: ~ Sandstone Northing 6249270 m
Surface Level: 15.5 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 2.2 m
Well screen diameter (2R) 76 mm Depth to water at start of test 3.8 m
Length of well screen (Le) 0.5 m
Test Results
Time (min) | Depth (m) H‘::;”SH"’ L?n) SH/Ho
0 3.8 1.60 1.000
5 3.72 1.52 0.950
10 3.66 1.46 0.913
20 3.56 1.36 0.850
30 3.46 1.26 0.788
40 3.37 1.17 0.731 1.00 —
50 3.29 1.09 0.681
60 3.22 1.02 0.638
70 3.15 0.95 0.594 5\
80 3.08 0.88 0.550 o \\
90 3.03 0.83 0.519 s
100 2.97 0.77 0.481 ° \
120 2.87 0.67 0.419 S 0.10 \
137 2.79 0.59 0.369 3 \
150 2.74 0.54 0.338 T
200 2.59 0.39 0.244 \
300 2.39 0.19 0.119 )
400 2.29 0.09 0.056 \
500 2.24 0.04 0.025 \
600 2.22 0.02 0.013 0.01
650 2.21 0.01 0.006 0 1 10 100 1000
687 2.2 0 0.000
Time (minutes)
To= 137 mins
8220 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k =[r* In(Le/R)]/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 2.0E-07 m/sec

0.071 cm/hour
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Permeability Testing - Rising or Falling Head Test Report

Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 17-May-20
Location: 8-10 Lee Street, Haymarket Tested by: NB
Test Location Test No. BH107B
Description: Standpipe in borehole Easting: 333945 m
Material type:  Sandstone Northing 6249272 m
Surface Level: 15.5 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 2.65 m
Well screen diameter (2R) 76 mm Depth to water at start of test 10.72 m
Length of well screen (Le) 5.5 m
Test Results
Time (min) Depth (m) Hec:::né;: E?n) 8H/Ho
0 10.72 8.07 1.000
1 10.63 7.98 0.989
2 10.53 7.88 0.976
3 10.44 7.79 0.965
4 10.34 7.69 0.953
5 10.25 7.60 0.942 1.00
6 10.16 7.51 0.931
7 10.07 7.42 0.919
8 9.98 7.33 0.908
9 9.89 7.24 0.897 o ]
10 9.8 7.15 0.886 s
20 8.98 6.33 0.784 °
30 8.16 5.51 0.683 g 010
40 7.36 4.71 0.584 g \
50 6.56 3.91 0.485 * \
60 5.76 3.11 0.385 \\
61.5 5.64 2.99 0.371
70 4.87 2.22 0.275 \
80 4.22 1.57 0.195 X
90 3.73 1.08 0.134 0.01
100 3.4 0.75 0.093 0 1 10 100 1000
150 2.75 0.1 0.012
200 2.71 0.06 0.007 Time (minutes)
300 2.69 0.04 0.005
400 2.68 0.03 0.004
500 2.66 0.01 0.001 61.5 mins
636 2.65 0 0.000 3690 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

= [r* In(Le/R)])/2Le To

where r = radius of casing
R = radius of well screen
Le = length of well screen

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

k

7.7E-08
0.028

m/sec
cm/hour
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Permeability Testing - Rising Head Test Report

Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

k =[r* In(Le/R)]/2Le To

where r = radius of casing
R = radius of well screen
Le = length of well screen

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 26-May-20
Location: 8-10 Lee Street, Haymarket Tested by: AS
Test Location Test No. BH107B
Description: Standpipe in borehole Easting: 333945 m
Material type: ~ Sandstone Northing 6249272 m
Surface Level: 15.5 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 2.22 m
Well screen diameter (2R) 76 mm Depth to water at start of test 5.15 m
Length of well screen (Le) 5.5 m
Test Results
Time (min) | Depth (m) H‘::;”SH"’ L?n) SH/Ho
0 5.15 2.93 1.000
1 5.10 2.88 0.983
2 5.06 2.84 0.969
3 5.03 2.81 0.959
4 5.00 2.78 0.949
5 4.97 275 0.939 1.00
6 4.95 2.73 0.932 A
7 4.92 2.70 0.922 N
8 4.89 2.67 0.911
9 4.86 2.64 0.901 o \
10 4.84 2.62 0.894 s \
20 4.58 2.36 0.805 2 \
30 4.35 213 0.727 & 0.10 \
40 4.14 1.92 0.655 3 \
50 3.94 1.72 0.587 T
60 3.77 1.55 0.529 \
70 3.61 1.39 0.474
80 3.47 1.25 0.427
90 3.35 1.13 0.386 \
95 3.30 1.08 0.369 oo \
100 3.25 1.03 0.352 0 1 100 1000
150 2.87 0.65 0.222
200 2.65 0.43 0.147
300 2.41 0.19 0.065
400 2.31 0.09 0.031
500 2.26 0.04 0.014 =
600 2.24 0.02 0.007
Theory: Falling Head Permeability calculated using equation by Hvorslev

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

k

5.0E-08
0.018

m/sec
cm/hour
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Permeability Testing - Falling Head Test Report

Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 5-Jun-20
Location: 8-10 Lee Street, Haymarket Tested by: NB
Test Location Test No. BH109B
Description: Standpipe in borehole Easting: 333970 m
Material type: ~ Sandstone Northing 6249311 m
Surface Level: 15.3 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water at end of test 217 m
Well screen diameter (2R) 76 mm Depth to water at start of test 0.13 m
Length of well screen (Le) 5.6 m
Test Results
Time (min) | Depth (m) H‘::;”SH"’ L?n) SH/Ho
0 0.13 2.04 1.000
1 0.27 1.90 0.931
2 0.29 1.88 0.922
3 0.31 1.86 0.912
4 0.31 1.86 0.912
5 0.33 1.84 0.902 1.00 —
6 0.35 1.82 0.892
7 0.37 1.80 0.882 gy
8 0.39 1.78 0.873 ii\
9 0.41 1.76 0.863 o \
10 0.43 1.74 0.853 s
20 0.61 1.56 0.765 °
30 0.8 1.37 0.672 S 0.10
40 0.95 1.22 0.598 3 \
50 1.05 1.12 0.549 T \
60 1.14 1.03 0.505 )*\
70 1.21 0.96 0.471 \
80 128 0.89 0.436 \
90 1.36 0.81 0.397
98.5 1.42 0.75 0.368 0.01
100 1.43 0.74 0.363 0 1 10 100 1000
200 1.96 0.21 0.103
300 2.08 0.09 0.044 Time (minutes)
400 212 0.05 0.025
500 2.15 0.02 0.010
600 217 0 0.000 To= 98.5 mins
5910 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

k =[r* In(Le/R)]/2Le To

where r = radius of casing
R = radius of well screen
Le = length of well screen

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

k

4.7E-08
0.017

m/sec
cm/hour
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Permeability Testing - Falling Head Test Report

Client: Vertical First Pty Ltd Project No: 86767.00

Project: Proposed Commercial Development Test date: 5-Jun-20

Location: 8-10 Lee Street, Haymarket Tested by: NB

Test Location Test No. BH112A

Description: Standpipe in borehole Easting: 333926 m

Material type: ~ Sandstone Northing 6249325 m
Surface Level: 16.7 m AHD

Details of Well Installation

Well casing diameter (2r) 50 mm Depth to water before test 3.39 m
Well screen diameter (2R) 76 mm Depth to water at start of test 0.00 m
Length of well screen (Le) 0.5 m

Test Results

Time (min) | Depth (m) H‘::j:”sHe L?n) SH/Ho
0 0.00 3.39 1.000
0.10 0.05 3.34 0.985
0.20 0.1 3.29 0.971
0.30 0.15 3.24 0.956
0.40 0.19 3.20 0.944
0.50 0.23 3.16 0.932 1.00
0.60 0.27 3.12 0.920 Ay
0.70 0.31 3.08 0.909 e
0.80 0.35 3.04 0.897
0.90 0.38 3.01 0.888 °
1.00 0.42 2.97 0.876 s
2 0.7 2.69 0.794 °
3 0.9 2.49 0.735 S 0.10
4 1.06 2.33 0.687 E
5 1.18 2.21 0.652 T
6 1.29 21 0.619
7 1.37 2.02 0.596
8 1.44 1.95 0.575
9 15 1.89 0.558
10 1.56 1.83 0.540 0.01
20 1.77 1.62 0.478 0 1 10 100
30 1.85 1.54 0.454
40 1.98 1.41 0.416 Time (minutes)
50 2.08 1.31 0.386
55.6 2.14 1.25 0.369
60 219 1.2 0.354 To= 55.6 mins
3336 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k =[r* In(Le/R)]/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 4.8E-07 m/sec

0.174 cm/hour
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Permeability Testing - Rising or Falling Head Test Report

Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 21-May-20
Location: 8-10 Lee Street, Haymarket Tested by: NB
Test Location Test No. BH112B
Description: Standpipe in borehole Easting: 333928 m
Material type:  Sandstone Northing 6249324 m
Surface Level: 16.8 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 5.37 m
Well screen diameter (2R) 76 mm Depth to water at start of test 5.75 m
Length of well screen (Le) 6 m
Test Results
Time (min) Depth (m) Hec:::né;: E?n) 8H/Ho
0 5.75 0.38 1.000
1 5.74 0.37 0.974
2 5.69 0.32 0.842
3 5.67 0.30 0.789
4 5.66 0.29 0.763
5 5.65 0.28 0.737 1.00
6 5.64 0.27 0.711
7 5.63 0.26 0.684 %\
8 5.63 0.26 0.684 ‘\;
9 5.61 0.24 0.632 o \
10 5.6 0.23 0.605 s
15 5.55 0.18 0.474 °
18 5.51 0.14 0.368 S 0.10 \
20 5.49 0.12 0.316 g
30 5.42 0.05 0.132 * \
40 54 0.03 0.079 \
50 5.38 0.01 0.026
50.5 5.37 0 0.000
0.01
0 1 10 100
Time (minutes)
To= 18 mins
1080 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

k = [r* In(Le/R)])/2Le To

where r = radius of casing
R = radius of well screen
Le = length of well screen

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

k

2.4E-07

m/sec

0.088 cm/hour
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Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Permeability Testing - Falling Head Test Report

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 5-Jun-20
Location: 8-10 Lee Street, Haymarket Tested by: NB
Test Location Test No. BH112B
Description: Standpipe in borehole Easting: 333928 m
Material type: ~ Sandstone Northing 6249324 m
Surface Level: 16.8 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 5.32 m
Well screen diameter (2R) 76 mm Depth to water at start of test 0.00 m
Length of well screen (Le) 6 m
Test Results
Time (min) | Depth (m) H‘::j:”sHe L?n) SH/Ho
0.0 0.00 5.32 1.000
0.1 0.06 5.26 0.989
0.2 0.17 5.15 0.968
0.3 0.26 5.06 0.951
0.4 0.36 4.96 0.932
05 0.45 4.87 0.915 1.00
0.6 0.53 479 0.900 B
0.7 0.61 4.71 0.885 N
0.8 0.68 4.64 0.872 BN
0.9 0.76 4.56 0.857 o \\
1 0.82 4.50 0.846 =
2 1.36 3.96 0.744 ° \,
3 1.74 3.58 0.673 S 0.10
4 2.04 3.28 0617 3
5 2.29 3.03 0.570 T
6 2.52 2.8 0.526
7 2.71 2.61 0.491
8 2.89 2.43 0.457
9 3.06 2.26 0.425
10 3.20 212 0.398 0.01
11.2 3.35 1.97 0.370 0.1 1.0 10.0 100.0
20 413 1.19 0.224
30 46 0.72 0.135 Time (minutes)
To= 11.2 mins
672 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k =[r* In(Le/R)]/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 3.9E-07 m/sec

0.141 cm/hour
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Tlis added 1 re[Irt [reselts tle resllts [[lalJadditiCl_al [rC I dJater il 1l 1] assess[lel[t [ dertale[]
LD las ClartCers [itLLtd [0r a [r(Ised clI[Jercial delelllllelt at (111 Lee StreetlIllalllar etl]
Tle assessllelt [las cl[][lissilled [I[lelerate Urllertl] Ir 000 Celall Vertical First (]t Ltd[]
ald (as [l dertalel] i[] acclrdalce L[litl] a cllslltalcll alreellelt ald [Ir [r(llsal dated
(0 O0Cst COOOCSOD 00 ImmOIRe 0

Tlis addititlal iC11] assesselt [Tl 0s COFEC ald s lelelts [relills [rldlater [JdelliCl I
tle site [dertalel] (1] DO [Rell TR IRe T dated (171 [etler (OO0 Ofiel] [sed [
difJelsillal MD(lite dillerelce []Cdellill] (FDMteclIies IMODFLIOI D Ot [rCTide estillates [1]
Cridater il tErl 11t e saldstl e [edrlcllald tle eltelt (I rl I dlJater talle dralid( ][ Idle
thtle [(rllIsed [asellelt elcalatill ] Tlis rellrt s 11d (e read il clI IOl ctill] Litl) tle [relills
Crildater [ CdelliC I rel I rt [attaced(1]

Tle [relills [ridlater ClldelliCildid (It ifclide tle estitlatill] COCrCCCdUater iCIC0 eC0) tle (il
ald allllial sCils tiri I te sCIrill] [allsCas tle sCirill]Dalls ere [relilIslllass(Ied tl[rllide a
a ctall ttr 11 the ‘soil’ portion of the basement excavation.

Based on the most recent “For Construction” shoring wall desi 11 faclale [relfared [T Talllr TCIIIs]
O GthicITTO [Mitis [TderstTd that the s(TriC Dalls sCrrlT T diltCe site Cale Ceelrelised tl e fully
drained’ and (111 c[I[rise cllsellJslaced [Ciles [itl] strill drail’s t{1 (e i[stalled i(]tle [als [etlleel]
Ciles [Ter tleir [Tl deltls [Ilicl] [lill disclarle tie i1l 1]s 1] [t slils ald ricisTlis additil I al
il1l1] assesslelt [rllides allestillatiC 1[I tle eltra [(rlI I daterillll ] F(1] slils[tl][e added tlItle
[relills estillatilI 1]

Tre delell I lelt [1t[e [rlIdater [ del als(] cllsiders tle res(lts [[Jall additill"al [eltec[ical
iflestiCati( ] reMT MR IRe T dated (11 el Cer (MO Cel] (Melsed [1tle area [[itle
B2 ‘Link Tunnel’ that Lill (r(Iide access tlltle [eil I [IIrill][asellelts tltle s([tl][Dells Fraser’]
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ald tUtle Uest (Talll Tle [ridUater O LLtlrill] resClts r1] tle additilal O OCitCricC Cerild
Letlleel1Seltel] er [ I Jald Marcll L] [lere alslJclsidered(!

Cl [leolec[inle [Inle I 1lon Rel 1l Tor [I[] Ul [ nne(l]
2.1 [lorelolel]

Tlree [lrellles [T ald OO Jere drilled Certicalll] Litlil] t(e area [Itle Crilsed [ Lill]
T el TCe sl slrlace [rllile e[cl [ Iteredilltlese [l rellles is sillilar tltCat e[ cl 1 tered tle [Jaill
CaselJelt areallt Licalll] ¢l [risilIJ fll [Ier alllial saldl slilsCJ [ derlail] [ resid[al slils ald

saldstl e [edrlcl[l] ] elerlcll]ared tl][tler [Lrellles drilled Litli1tCe Jaill[asellelt M tlrilt

adacelttltle s tlerlsite [ dar(ltle [l 1lseries [Lrellles [t 1 etler it eltecical illIr]ati[l]
0 CeillCCriC)] sites tl tle st il dicated tle [reselce [Iallallrllillatell]][] tlicCer alllial

sald laler [ der[eattle alillelt [ tle Dellslire Street TL el ald elteldil ] [Irtlertdtle sCItl]
Tlis tlicler alll ial Crilile is liCel1t[1 (e asslciated [lit[la (11 [alellelall el rb il Carallel tltle

s tlerlJsite [ dar[11FCrtler | calised tlic el [ tle allial sald laler [Jas reclrded il] O]
[Itit Das [t clLcl silelJestallis(ed [ etler tlis is a c[I siste[t cleallsald laler [T i ter[edded [Jit[]
claliseallsl]

U Urelle ICcatil (lalald allilterLreted criss(sectillJtLr I ]tle site @l i atel Carallel Uit
tle alitl el t [I'tle Dell I slire Street [ledestrial I T[ I [ el are attacl’led as Dralli(ls [Jald [I]

OrldCater Cas [ILserled illeacl] (I tle [rellles diriclJaller drilliCCCrilr tHtle cLJ elcellel t
(rtarCclrilllit a staldlile Lielleter iCstalled il Ulrelle U0t allll [rtCer CrCCdater
[IserlatilI st e [Jade ald [erlealilitUtests tJ (e cl LletedJ

2.2 [IInd(lTe [elolleler

OrilrdCater le(el [serlatilI's are s[ ][ Jarised il Talle [Ilalda [rall![[tle [leaslred [r [ dlater
lelels (r 1] tle datall 1 eril 1[I0 is attaced [t et er Dt CCitCr ([ tler Dellsilltfe areal 1Tl e
[ater lelels [ale [eell clrrected [Ir [arllletric [resslre ellects! Tle [lallal [ater lelel
[easlrelleltsl][ I tailled [sill]a dillleter(IlJere sillilar t[] [Jeaslrellelts [I tailled [sill]t[e data
I Cerd]

Tle staldill] Dater lelel Hitli0 DO 00 Cel] Das screelled Citfil] tle allHal sCillralled Cetleel]
RLOTM O ald RLOJM O [Ter tle easlrellelt Cerifd [etlleel el ler (1 t0 [(Te [
ilclldillIsl e [1allrraillall eCelts dlril[1Marc) (1111 TCis lelelis sillilar t[1te staldi( 11 later lelel
[easlred illa [earllstaldlilellcated al 1t (1] totle (vt OO0 el is screeled [t
tle (Iderl[l1 DallleslIri]Saldstl e lilel I rellle DT ater lefel CORLOCIT 0 Sel tell [ er
OOOOm

Oddeld(1] to Crc T dater MdellirT ] RelIrt ODDOMIR MO Re [
Cr1 1 sed Cercial Delell e[t
[IT1 ] Lee Streetl I alllarl et Marc[] (1]
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Table 1: Groundwater Observations

M ¢ Standing Water Level Measurements in Boreholes
easuremen BH201 BH202 BH203
Date
Depth (m) RL™M Depth (m) RL ™ Depth (m) RL ™
UOmOmoOd O ™ Oam @
ERIRTEE O T Oom
ERIRTEE Om OOme-
ERIRTEEN [m o
ERIRTEEN [m o
OOmOmoed (i L
EENIRIEEE [ L0
EENIRIEEE Hill 0
OOmOmoas mii 0
EENIRIEEE ) Rl
EENIRIEEE Hill 0

[ tesl] [MClelatitl (RLEGC Cetres (DL
[0 Csertaticiidiricaler drillic

2.3 Cerl eI DenC

UerlJeallilit_testiLl Las carried [t tlice Litlil] tle staldLile ilstalled ilJ 00000 Csill] a risil [ead
test Uetld] Tle LerUealilitl [ Jtle screeled ilterCal [as calcllated [l tlese tests [sill] tle
OlIrslelalalltical etlrdo

sl Oarll[tle calcllated Cer[JealilitCres(ts (1Tt etler Uit tle [relil s test res[lts A 1]
alltler [lrellle [Isite screeled illsald [l [Jare Lresel[ted iLl Talle [

Table 2: Calculated Permeability Results from Rising Head Test in Standpipe Piezometer.

Borehole ID Material Types within Screened Interval Calculated Permeability
(m/sec)
oooad Ol Cal Salfd ard SiltfIClarTard residlal SiltrIClal O O 00™ 0 Om O ow
aod OllCCal Sald O O 00™ 0 Om O om
[ddeld( 1] t0 OrilTdater Midellill ) Rel 1 rt ORI IRe [T

Cr1 1 sed Cercial Delell e[t
[IT1 ] Lee Streetl I alllarl et Marc[] (1]
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L Concel [T 11 droleolollic[ I Mode!l]

Tle resllts ([t e [eltecllical ald (I drlelllicalillestilatilllaldtle [(rll I dlater [Jeaslrellelts
il staldlile [ielllleters il stalled [1]t[e site ildicate tlat tlere is a relatile clIsiste(t [er(lalelt
(Tere alll[rC 1 dJater talle Ditlil] tle residlal slils ald saldst(le tfat s illa [ rtl] Cesterl(]
directil I /t[]ards Lee Streetl]

Tre illestilati[I's s [l esttlattlereis als(la [iller ilterllittel[t [lerclied [r( 1 dllater [ear tle slill]
rlcllilterlace [etlleellall lial sald ald saldstl e[l Tle [l er [ercled [rL I dllater talle is liLel]t[]
Cereclarled [1Is[rlace illiltrati(Ili(t[t(e [ear sl rlace saldlllalers (M1 Ceritds [T ealllraillalll]
TlCe [l er ald Il Jer CrlldJater talles allear t[] (e relatiCel ! iCdel el deltlIselarated [ ]tle I[I]
CerlJealllitl] residlal clalsllas tlere [Jas [lililJal Carialilittlil) Cridater lel(els [Iserled illtle
saldstl e [edricllelellalters(I e [ealllraillall Cerilds [(etleel ][I0 Hald (I1le (IHald drill]
Marc] [0

Tle additiClal il estilatiCl il tle OO LICOTO el area (T[] serieslJildicated a deeleled allLial
sald [r(lile alC0te s[ I tlerIsite [ dar[LliCelJt[] e asslciated [it(Ja [alelelallel tlatis [T
tOrl Carallel t0ald [ dereat ] Del 11 slire Street T el ald (el d tll]ards s t[1] Tl e tliclless
[Itle satlrated saldl I rl [ dJater st ratilitl]ald t{e [Cersiste[ce [ tle staldil ] [rl I dater talle il
tle area are e[l ected tl]ilcrease ilIt[is areal]

Tle clceltlal LLdriellical [ del ald tle e[ lisaled Lr( I L dlater il 1] s[ I rces are ill_strated i
Fill're [J

Surface Infiltration

Permeable Shoring Wall , v v v v v v

Intermittent perched
/ groundwater table

Inflow Source 1

Perennial
groundwater table

Inflow Source 2

UMCre [z Concel I [ drolleoolc [ Mode[]

Odded1J t0 OridOater MdelliTD Rert OIDDOMIRMOOIRe [
Cr1 1 sed Cercial Delell e[t
[I11Lee Streetl]all arl et Marcl 111
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Cl Orolnd(]1[[er (n[To] AT ell]enl]
4.1 Melllodolol]]

Tre [rilCdaterillll ] assessllelt [reselted ilItlis rel ] rt estil]ates tle additill al (rlI I dlater i1}

o alllbal sCils tErI 1 1tle [als [etlleelIsCIrill]iles [ile 111 S(rce (1T taillesti[lates [1]
tle tltalillll s tltle elcalatill [ tlis [[1[11e sl ld (e added tltle [relilI's estillatill I [tleilllllls

tor000 the riel] leOII00 Strce [l reselted il tle [relills [rl I dlater [ Cdellill] rellrt [rell
MR MO0 Re [

TCe it B0 tle sCils [MT0s alalr[Cifatel 00Tl T tal (177 CatterC]ald tCereTre a sil] Clilied [(Tel]
dimensional solution based on Darcy’s law was used to estimate the groundwater inflow i(t[] tle
elcalatill 1 Tre e[Tati[1lis e[Tressed as(]

O 00ogooi
[l erel]
0 O rate
O alerale Cerllealilitt] (1 tle s(il

U Uerlssisectillal area tLr [ JLicJtle U1 [cclrslcalcllated as tle sat rated tlic[ L ess [
tle slils U Lltillied [t e le[[t(s [ tle [aces arL L. d tLe Lerilleter (L t[e e[ calatill]

i [ (drallic [radielt

4.2 AT Ton(]

Tre MDD ass kil s Dere adl[[ted iCltle [r[ I dJater assess[]e[t[]

. Oro0dCater icdr] (1] allfThal sCils [0 Ceelrs allT 1t e easterJald s tler[Isite [ daries[]
Tle elistill il estiCatiL 1 data ald site [ serlatill's dJ ('t s est alllall(ial sLil is Lrese[t
all0 rtlerald Desterl site L daries(]

. Tre [rillarl1 1] directil 1] Lit[i 1t e all[1ial sCils [1as assessed t[1[ e [f[1] east t[] [est [it[1t(e
[Idrallic [radielt calcllated [etlleel1t[e [later [leads [leas(red il][Jells screeled ilIsald [I]
site ald 1] tle [ [lic Critdater itlIrati(]il] tle area [[ICeltral Statill [latlr(Is[][]
CGr) Cidrallic [radielt (11 [Jas adll ted (Ir tle easter( /[ 11 dar[]

° Flrtle siitlerl] (I dar(Jarallel tOtle (ridar] 0] Catllt(e salJe [Idrallic [radielt (1]
Uas allliedJ Te actlal Lradiel t il tlis secl_darl] ] directi_is e[ ected t[] e [[Jer[]

. Or0dCater leCel O CLtLriC i tCe [CcatiCs adacel t tLt e easter] LI dar_iCLdicated [Jilil]al
Cercled [ril I dater i(Jtle alllTial sCils e MM thiclI[Helel] alter raillalll] [0 [ JiCal
[ O satCrated tlic[less [allllial sad [las adl I ted [Ir tlis areal]

. Ori0dCater leCel OO0t i tCe ICcatil’s adlacel t tltle s tlerl] I [darlJildicated alJ
alerale L[ tlhiclless L rl [dllater il tle allfal sCilsJ [0 LI iCal [ O satlrated tlicl[ess
[([allfal sald as ad([ [ ted [Ir tLis areal]

Oddeld(1] to Crc T dater MdellirT ] RelIrt ODDOMIR MO Re [
Cr1 1 sed Cercial Delell e[t
[IT1 ] Lee Streetl I alllarl et Marc[] (1]
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. ICIsitl Cerleallilitltests [Isite ifdicated tlat tle [Cerllealilit/ [ tle alllial salds ralles [r[ 1]
O OO O sec to M OO D secl Tls LerllealilitUis el er ttalltle tilical CerlJealilitl]
falles [Irsald( I tOm] (Irrelilsellerie[ceilltleareaald ] [l IlisCed [alles T cail
Lalles are [slallllilltle rallle (IO sec t OO [ [secl] TlerelrelIr tlis alallsis a
Ciller tilical CerJealilitt)[alle (11101 [1(sec [las adll ted(]

. Uit tlCe Cercled CriCdater all e tle saldstl e is liCelUtl (e iCterUitte[ t ald t[e Later
stlralle il tle allllbal sCils is alsU Crialll] lilitedJit Las clserLatilell]l ass[Jed tLat tle
satlrated sald laler is [ere[lial ald tCe sU0 L CdDater is illiLite

. Tle clstrictitl] [tle ceilitl OO0 LICOTO el is litel Ot iCtercel t tle alllial sald i[1t[e area
OO0 Dased [ tle desill] [relared (0 T ellitl SCICtiCCs ald (0Ja CLCsti (te
desillers [I'tle LillI T el it is [I'derst'd tlat Lillt il lCestiCati(l] Cles [ill (e drilled CrilT t[]
iCstallatiCD 0tle ri Dcall ]t es tl ideltill tCe [reselce [lalllsald ald tlJallCl [Ir et
Critico Otle sald tO Il a Il CerCealilitl] Carrier all e tle t el ceilill T erellrelit [las
assllledill[Irassessllelttlat [ dralliclillale Lill (Irl] [etlleelltle allllial sald ald tle
LilOTOO el r0mm

4.3 Rel 10D

Tle assessllelt i(dicates tlat additiClal (rldater illl10s (Jallr(IilJatell) [ Litre Cer Oillte [r
L1 Mela Litre [er [ear are liLel 1t Ccclr B slils tir 1 tle [als [etlleellslIri[l]liles acriss tl e
site[ITese [alles sl 111d (e added tl It e estillates [0t tCe riecl I rlided [1tle [relills
CridDater O Cdellic It O taititle tital iCl s as sl [arised il Talle [
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About this Report

Introduction

These notes have been provided to amplify DP's
report in regard to classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on information gained from
limited subsurface excavations and sampling,
supplemented by knowledge of local geology and
experience.  For this reason, they must be
regarded as interpretive rather than factual
documents, limited to some extent by the scope of
information on which they rely.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering and/or geological
interpretation of the subsurface conditions, and
their reliability will depend to some extent on
frequency of sampling and the method of drilling or
excavation. Ideally, continuous undisturbed
sampling or core drilling will provide the most
reliable assessment, but this is not always
practicable or possible to justify on economic
grounds. In any case the boreholes and test pits
represent only a very small sample of the total
subsurface profile.

Interpretation of the information and its application
to design and construction should therefore take
into account the spacing of boreholes or pits, the
frequency of sampling, and the possibility of other
than 'straight line' variations between the test
locations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

* In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hole is left open;

s A localised, perched water table may lead to
an erroneous indication of the true water
table;

«  Water table levels will vary from time to time
with seasons or recent weather changes.
They may not be the same at the time of
construction as are indicated in the report;
and

¢ The use of water or mud as a drilling fluid will
mask any groundwater inflow. Water has to
be blown out of the hole and drilling mud must
first be washed out of the hole if water
measurements are to be made.

More reliable measurements can be made by
installing standpipes which are read at intervals
over several days, or perhaps weeks for low
permeability soils. Piezometers, sealed in a
particular stratum, may be advisable in low
permeability soils or where there may be
interference from a perched water table.

Reports

The report has been prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DP will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface conditions, discussion
of geotechnical and environmental aspects, and
recommendations or suggestions for design and
construction. However, DP cannot always
anticipate or assume responsibility for:

* Unexpected variations in ground conditions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency;

» Changes in policy or interpretations of policy
by statutory authorities; or

 The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.

July 2010



About this Report

Site Anomalies

In the event that conditions encountered on site
during construction appear to vary from those
which were expected from the information
contained in the report, DP requests that it be
immediately notified. Most problems are much
more readily resolved when conditions are
exposed rather than at some later stage, well after
the event.

Information for Contractual Purposes
Where information obtained from this report is
provided for tendering purposes, it is
recommended that all information, including the
written report and discussion, be made available.
In circumstances where the discussion or
comments section is not relevant to the contractual
situation, it may be appropriate to prepare a
specially edited document. DP would be pleased
to assist in this regard and/or to make additional
report copies available for contract purposes at a
nominal charge.

Site Inspection

The company will always be pleased to provide
engineering inspection services for geotechnical
and environmental aspects of work to which this
report is related. This could range from a site visit
to confirm that conditions exposed are as
expected, to full time engineering presence on
site.

July 2010
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BH8 Groundwater Monitoring
(Screened within both Hawkesbury Sandstone and Mittagong Formation sandstone)
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BH107A Groundwater Monitoring
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BH107B Groundwater Monitoring
(Screened within Hawkesbury Sandstone)
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BH109B Groundwater Monitoring
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Rellorllon [lrolInd[] [ ler Mode!ln!(!
[rollolled Col ! [JerclI Deleolllen(!
LT Nee reel L1 [rliel]

1. Introduction

Tlis rellrt [reselts tle resllts [1I[rlI I dlater [1CdelliCl] [Idertalel] (Ir a [rllIsed cll][]ercial
delelllleltat (1T Lee Street 1 1allar et(1Te assessllelt [Jas cll]JissilledilalleJail (10 ellr
CtOLtd (e rO00 Celalld 1 Mertical First [t Ltd [Vertical(Tlald [Jas [ dertalelJilJacclrdalte [it[la
clIslltalcllalreelleltald [Ir [rllIsal dated [IMall[I]]

Tlis CridCater [ CdelliCO MHC0s (0 A0 a CreldlCs CrelitliCarCCrl I d(Jater assess[lel t [l dertalel]
(ODO [ReIOMITRIMOTRe [T dated 00 L0 M Ciel) Csed a sill Ce alalltical Cetlld ald
[as [lased [I1a sillLlilied [ drll el ical e[ Lirll 1 1elt] Tlis [ril dater [1CdelliCl] sl ersedes tl e
(relils [relilJiCarl] assessllelt ald [sed [I[re sl listicated [IdiJelsil(lal [(TDJFilite Dilerelce
M delliCl) (FDMtecl il es t[] [r(Iide [I[re acclrate estillates (LI rl Il dlJater illll1] ald tle eltelt
COcri I dDater talle dralldl1 dle tltle [(rll I sed [asellelt elcalatill ] Tl e delell Il lelt [Iitle
CrlldlJater [ del als(] clIsiders tle [I[st recelt [rll I dlJater [ itlrill] resllts (r11 tle [Cerild
Cetlleel UMall 1 Jald [ Seltel]er (I}

It is understood that the proposed development at the site is to be divided into a ‘Developer Works [one’
and a ‘State Works — Lilll Lone’. The Developer Works are to include excavation for a twollelel
LaselJelt [ tle Cesterl) side [IJCeltral StatillJ et all elefatil] JJRL OO0 M ded [
clstrictill] (Ja [ [ltitstred c[l L ercial tlJerI[I[ereas tle State (I [r(s tlJtle Uest [Itle tlller
iLclide a tlllelel (asellelt tlla sillilar elelatit [ itlla CirtlIsCItl el ectiti It Crl1 1 sed [Mtlrel]
adilill] [aselleltsl]

Tle [asellelt elcalatill] [Jit[i[] tfe Delelller [1[rls [Ile is ellected t[] iltersect tle [atlral
(rildOater talle(11t is [T derstl1d tlat tre basement is currently designed as a ‘drained’ basement i(]
[t tle clistrictill] [(Tase ald tle [l [leratiClal [lTase [ tle [ldill] felr tre L0 terl] (1t
elilliCate tle [eed [Irtle [rilisill ([ Jater(Ir [T asellelt [lalls ald a [ drlstatic slall]

[l der tle [1S[1 [ Iiler I terlerelce [[lic[[tle [rllect [as [eelldeelled tl|[e allallilerilterierelce
actilitreliriC ] all altlrisatiCl] (1] allallrilal Crdr (r State Silllilicalt Delel [ 1elts( [ der
Cater [Halalellelt lelislatifl 1] Tlis [ril I dllater assessllelt [as [eel] [relared t[] elallate tle
leasililitt) [Tadopting a ‘drained’ basement for this project and includes:

. Osldartle [elteclical ald [l drll e[l ical il estiCati(l’s [ dertalel][]sitel]
. DelelllJelt [(Ia cllceltlal [Ldrilell[ical ] del

. DelelllJelt Ula (D O 1Jerical (ridlater U Cdel ald calilratiLs t{ Jatcl tle LrC_dater
O Ctlric I datald

. OstiCaticl ] [ tralsielt Cril(dCater i1l ift[] a drailled [asellelt dlri[l] ald alter t(e
clstrictic 1]

. OstiCatilD (Cdrald 0 0 CCtCe CrCdCater talle calCsed [[t(e drailled Case ] el t[]
. OstiC atill [(Csettle[J e[ ts at ad@celt [elIstrictLres dle t[It[e drailled Casellel[t[]
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) ClsideratilIs [[t[e SO UCLiler | terlerelce [Llic[lald
) ClLUelts LU ridUater cll tallilalts [IIr dis[ I sal [ tiLI s}

2. Previous Work

TUO rds el Ciled Celtecllicallel Lirllleltal ald [drlell[ical il estiLatil s Cale [eel]
cJleted D [as [arters CtOLtd (DO T e iCIrOatiCl [ tailed [ tle site i estiLatiCs [as
[reselted illtle [T ICr relLrts(]

. DU Relrt DO MHR IO Re [ dated UCCCst L0 (el tecical | estiCati I [1]

. DO Relrt DO TRIIIRe I [ dated Seltel] Ler [ [SIleleltarl]Je tec[Lical
I estilati 11

J DO ReIrt DDOmWIRMOIDAODdated 00 O00Cst T (MreliC icarD Cltal iratico Site
[TestiraticTard

. DO Relrt (IR MCCID RO dated (1 [(1e (I (SO lellel tarCIClI talliCatil( 1] Site
[TestiCaticm

2.1 Boreholes

Tre [(Irelles drilled (1t site iCclCded]

. [1easterlIside [ 11 sillclred [Irellles [el1]tlel 1l lest [asellelt T lelel [ile[lrellles
OJOonooonoo00ondr ald OO0 fire clred [rellles at [ er [riid O r lelel liel]
Olrelles DOt OO Criceldicit el red [rel I les drilled [ml 1] tle cl I crete [latilrl(Tald
tlree [l rellles drilled Llitlil1t e sl thideltls [0 OO0 Celll) the elistitl 0 er Crifd
T lelel e reles OO0 Dald OO

. UithlD tle Late Ul rUet caterill (acilitl at LOCer Orld FICr lelell Mir rellles
Mrellles OO OO0 OO0 ald OO all r elTirf el tal testitl ] [Ty ses(T]

. LJit[il tLe access clLIrid r ald stlrale areaslllest [[t(e Uate LI rlet [@cilitt ald at L ler
Ord FIOCr leCeldselel relIles MOOO000 00000 000000 0000000 00 00000 00 000
U000 GCelditotlree clred [relles[

. itfil tre Odifa [ tel [asellelt access drifellallat Ll1ler Crlld FICLr le(elll[ e [Trellle
Mrel e DO Tr el Cirl el tal testil 1 [ ses(T]

. Ul er Carriale Lale [ e[ lair access rall[[lt{ree [ relles Ml rellles DO OO atd
OO0 Celtditot D elred [relles(T

° (00 lalce Orelle [MtratlIto0 Certical [relles drilled tlri1 1] tfe retailil 1] Dall [Tt
[Mrellles JJald U (Iald

. ithid tle Odifa [ltel Caselelt It ifclifed [Irellles drilled Cell11 all elisti[ ] c[lcrete
[der(il] [Mrellles [ ald [ [T

0 CrelilCs [elteclical il estiCatiCl] carried (It DO [Ir a CeiC0CCCril] site tOtle sOt0 [ile*Henry
Deane Plaza’: DP Report 27282B, dated 1999) included the drilling of a borehole near to the southern
site [T darlT]
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2.2 Standpipes and Permeability Testing

Staldlile Lielllleters [lere i[stalled il t[1tel ][I tle [Irellles at tle site [ile 10000000000
OO0 00000000000 0000000 00 00000ald 000000 0t0 Deaslre CridDater lefelsd Tre
staldlilCes ¢l rised screeled [IVC [ile Oit0[ralel CaclTillla CeltlTite Cellet seal ald a ‘gatic’ cover
at [(ri1 1 d lelell] Tle istalled [illes are screeled [lit[il] eitller allllial sald lileJO00r il tle
Oiderl G0 Cer 00 tO CilD stre 0t 0 el Te sOIMHIC tle O Ceril (s e [lrell les il dicates tl e
alteratiles [Ir tle [Isitill 1 [[tle [lell screellasl]

. OOioD 0Doithd Cer0 100 Cr 100 stret00le tO Jedil [railed saldstll e lilterLreted t[ [e
Mittal T D FirDatic mredes OO0 000000 fald DO drard

. OO0 DO0itbo tle UoderlGOD Dedilll tO GO0 stre 00 edild Lrailed saldstl e Ll ter_ reted
tl e DallleslriSaldst el rellles OO0 00000000 ald OO0

Urb0dCater Cerealilitd testild ald |00 ter) O Gt DO rCCdOater lelels il staldliles [as
Ceellcarried [ tattle site silce (LTI ittt e resllts [resel tedilltle N0 O CCitCrill re s

. D0l Rellrt [IIIMIRMIIIReI] [dated [1Seltel]er OO MOCitCrll) Cericd (L0 t0)
Oooost 000

. DO ReIrt DOTIRMIITRe [T [dated (1 Decel Cer TIITM Gt il t0 00 OO e Cer LT
U DO ReIrt DTOMIRMMITTIRe [T [dated [ Marc COMM Gt i t0 00 FeCrCar D 00000

J DO Rellrt COOTTTIRIMIT TRe [T [dated [ Mat) LM ECitCril o to O Mal i rald

. DO Rellrt (MR TRe [T [dated (177 Seltel] Cer [T T TTMOCtCrilIIt0 (0 Selte Cer [T 1]

HitCer risitl ] [Cead [r [@IIICH Cead CerJealilitCtests Cere ¢ Cleted CitCil tCe iCstalled staldCilCes(]

3. Field Work Results
3.1 Boreholes

Tle Icatils [ tle [ rellles ald LrL L dUater [ LitCrill Uells are s 0 L Drallil [ (e tract 0]
Re I mOIR M Re T i D e rdit L0

Sill [elteclLical criss(sectilI's [Sectil s [t FIFUsILLiLI ] tle iLter[reted s sl rlace [rllile are
[reselted as Drallills [1t[] ] [eltract r[ 1] ReM I [TITTRIMORe T il] CCedill 0] TCe sectil s
s i[terLreted (el tec[Lical dilisiLs LI [ derllilldslilald rCcUt I etler UitJte [rl [ sed CaseJelt
Icr leCeld
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Tle ss(Crlace cLditiL's e[cl] I tered [1Jtle site call e sl Jarised asl]

CUUOCRLTOO Silllle [r OtiCle cllcrete slalCsit0) [r Uit 't a Lricll CaleleltUas[alt
laler[Irs(rlace [allast laler [1er

FILL Oralellsald [r clall Gl tO delts ral L0 Cetleell M0 ald MO OO tle
easterlIside [ 't[e OOy LTI [ det0) UitCi1tCe access cLrridLr aLd [ate
Ol rdet lire[tle L{er Orid FICCr leCel

OLLOVIOL SOODO LiTse tO Dedilld delselall(Tial sardTIMIT0 O thicl T er

ROSIDUOOL SILTL SOt CardUresidlal siltC clal Uit sC e irlCst e (ralel [0 O thicIT]
CLOOD [ITer

ROSIDOOL VerUstilltl Cardresidal saldclal [0 [ thic I er
SOODO CLOo

SOODSTO O VerUJIOD tO100 strel Lt il e tL edill] [railed saldst e [ittIs[ e [edi ]
(FIOO to r L0 stret0ir([ceJelted [alds [0 thcllll O erl s clal
MODICOMD sealls Llere eLcl I tered | er

SUUDSTO UL Medil] [r GC0strel It edil 1] [railed saldst e

MODICOM

Tle Lller e tl Dedill] Lrailled saldstl e is i_ terLreted t[] (e [art [ t[e Mittal . FLrUatil ald
tle Uderllil Uedil ] [railled saldst e is i_ terLreted t_ e allLes I r[JSaldstl el

3.2 Groundwater Levels

OrdCater lelel [serlatill’s are s larised il Talles [Jald [lald [ralls [IJtle [riidater
leCels [1r eaclldata I[ [ er [¢[rrected ([T [ar[[etric [resslre ellectslare il clded il [ eldilICT e
(rall's ilclde raillall recird data [Itailed 1] [I[serlatlr(] DillLISCdlel! [T real! [ IMetelrC1C]]
StatiDD DOOOOOOC O O O M0 MO &l

itltle elceltill [ relle DO ater le(el data allected [ dist(rlalce [$[cllas dl e tlrisi[]]
[r [alliltl] Cead testill 11 as [eellrel ] led [Ir claritl] [ resel tatil] 1] Data is [lissil[I] Al I] s(Irttille
CeriCds 0 Olrellles DO Jald DOO00dle therrlrs il ClaceJelt U tle L0 er itliOtle Cirellel]
(rdletlla lerlIslIrtrecirdillilter al [eill]selected leadill ]t Itle [llil1] [ tle datalller (Jel][rL]
alead [ 'scledllel]

Tre [ater lelel Litli[1tle allllial saldllas [leasl(red ill[l[rellle (1[I rise [IJallriLillatell] 0[]
MIOTi0D [Mr clsecltile dals [ [ealll raill el (0 00 [Draitlall CetCeell OFelrlar) ald
L Felrlarl] 0t all eletatit]) CORLCCII 000 101 el trast I ater lelels [Ir [Ciell1]eters screeled
it te Oiderl GO0 CerO 100 tO 100 strelCt0 saldstl e [ilterCreted t[ (e MittallJ FlrDatiCDere
[leaslred tlrise [Iless trallalllt (1T illtle salle [eriLdll []ater lelels il] [iel 11 eters screeled
it the (der GO Deditn) t0 Gifl) stre( It saldst e [lilter(reted t[] (e [allles[Ir]Saldstilel]
Caried less tlall tlis [Ter tle salle tille [erifd (ellreler [ralls [Ir OOOC00] ald OOCO00 i)
OediC C
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Uit tle elceltill) 0relle OO0 (MCicl) Cad a CerlIsll] rate [IreclarlellitCe [Jallal [later
leCel Deaslrellelts [reselted il Talles Jald [Jare silJilar tUtle I ter] Deaslrellelts [ tailed
M0 data |0 ers] TCe tlLical staldill Cater lelels Litl[i[JtLe saldst[1le 1]t e easterJald celtral
Carts [Itle site ralle [etlleel] RLIIM (] ald RLCCIT (0 Cereas staldill] [ater lelels Litli[ltle
saldstl e [1[tle [esterl]lart [ t[e site ralle [etlleeJRLII[J ald RLOCIDI O Itis [Ited tiat tle
[Jeaslred [ater lelels are [eleralllIsillilar t{1t[e elelati( ] [tle adlacelt [Idil}a [ tel [asellelt Il Lr
slal]lile RLM ) (1)

Table 1: Groundwater Observations (Boreholes BH1, BH5, BH8, BH103 and BH104).

Standing Water Level Measurements in Boreholes
Measurement BH1 BH5 BH8 BH103 BH104
Date Depth | g2 | Depth | o, | Depth | o/, | Depth | o, | Depth | o,
(m) (m) (m) (m) (m)
ERIIEIEEN OO 00 00 00 O 000 O O O O
O0mOmOood Om 00m Om 00m 0 00 0 0
O0mOmOood Om 00m Om 00m [ N O O
OO0 00 00 O O O O O O O O
_ Om Ooom
O0mOmOood art | o Om 00m 0 00 0 0
m 00O - _
BUIRNINEN] art | o 0 0 0 0 0 0
- O 000 . -
ERIIEIEEN arn | 00 00 O 000 O O O O
ERIIEIEEN 00 00 00 00 O 000 O O O O
- O 000 -
ERIIEIEEN arn | O O O O 00 0000 O 00
m 00O _
BUIRNINEN] art | o O 00m 0 OO Om 00 0 O
m 00O _
BUIRNINEN] art | o 0 0 0 0 Om 00 0 O
Om 000 _
OO0 arm | O O O 000 00 000 O 00
ERIIEIEEN O O 0D 00 O O O 0 O O

Ortesl(1) “Mindicates Not Measured.
[Clelatitl ] (RLLC D etres (0D
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Table 2: Groundwater Observations (Boreholes BH107A, BH107B, BH109B, BH112A and

BH112B).
Standing Water Level Measurements in Boreholes
Measurement BH107A BH107B BH109B BH112A BH112B
Date
Depth RL2 Depth RL2 Depth RL2 Depth RL2 Depth RL2
(m) (m) (m) (m) (m)

EEIINNIEEE 0m 0om 0m 0om 0 0 0 0 0 0
OOmOmId | 0 | O 0 i 0m I 0m EIi
EEIINNIEEE 0m 0om 0m 0om 0 O 0m I 0m EIi
momooo 0m 00m 0m 00m Om O 0m OO 0 0
momooo 0m 00m 0m 00m 0m 00 0m OO 0 0

EEIINNIEEE | 0 | o o 0 0 0 0 0

[ltes[1(1) “? indicates Not Measured.
[ lelatitl (RLLC Cetres [I0DL

(I Tralsielt [ater le[el dle t{Isl 1] reclarle rate —reler [rall s attacled

3.3 Results of Permeability Testing

CerlJealllit[testiC ] [Jas cl1 [ leted [lit[il(leaclIstaldlilelllitl1a t(tal [T tests c[11[leted [etlleel]
OO 0 ald D CHre CECTTIRIsiC [ead tests [ere carried [ tilleaclIstaldlile [Tit( It e e[ cel til ]
OO0 OoC0moit @l Cead tests ¢ Lleted il tLree staldLiles Lile 10000000 ald D0 00000
Tre [erllealilitt] [1Ttle screeled ilterlal [las calcllated [si[11tle [I[IrslelJalalltical [letlIdl] Tle
res(lts [1'tle [erlJealilitlitesti( I 1are [reselted il] [ [eldilID[]

U sl Uarll [ tle calcllated CerllealilitUresLlts is Lreselted il Talle [

Table 3: Calculated Permeability Results
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Borehole

D Material Types within Screened Interval Calculated Permeability (m/sec)

Saldstlellile tl] Hedilll CrailedCsliCtl0] :
UOOood O O O+
factred tlell (I r el

Saldst[ [ ellile [railed Uit LertI0 stre [t o
goooOg - O O o+
[alds (¢clTre l[ssl]

Saldst e[l ledil]] [railed(sliLI tIL] ract_red ] ]
pooood O 000 0 O O O
treld O riel]

[tel] [T tests carried [t
[0 ell screellilcl des allil ter[al [Iclrellss aldclaliseal sl elll]tle tl]Iricll]

T(ILical Cerlealilitti[alles [r sald It A [Ir [relils e[ lerielceilltle areaald [ ] [Ilis(ed
Lalleslare [slallliltlerallle OO O (sec tl O [Isecl] T e calcllated [erlleallilit[]alles [Ir
tle sald elclltered il [lrellle [l Jare [t clIsistelt [litlIt_ese [allles ald are c[ I sidered t[1[e
[Itrelreseltatile [I'tle [erlealllitl[Itlesald][re e ] Jas [IsitiCl ed [eartlaselle[t [alls
[Ir tle OO0 (Oldidas Cell as adiacel t tildeellclicrete [ tills [ ded [IrCcll]ltis cllsidered
tCat tlese (actrs [ale illllelced tl e [erlleallilitOtest reslts [Ir t(e sald laleril] [re e (1]

[ sl rate COrCCCdJater reclarle [las [Iserled [[r staldliles screeled [Jitlil] L[] strel [ t(]rlcl]
Uitl] [el] delects lileDO0MILitD) Dater lelels allearil 11t Ce sillilar [Ir staldliles [ear t[]eacl]
[tler screeled [litlilldillerel[ t [Jaterials (eI ald DO screeled [itCilleitler tle [ile t[]
Uedill] [railled saldst(le [r tle [Iderl[il1] [edill] [railed [Nalllesl[r[] Saldstl el TlCe ralid
ilcrease il [Jater lelel [Jit[il[1t[e staldlile screeled [lit[i(Itle allllial saldllald tle [Iserlatil1][I]
[rildlater Ceartleslilirclli(terlaceills[ e [Irellles (eI T i dicatestlata [lercl ed [later
talleis [rilallllreselt [itli[1tle slils allle rlclllelell]

4. Proposed Development

It is understood that the proposed development will include the dismantling of the former ‘Inward Parcels
Shed’ building (i.e. the YHA: to be re[TTilt MICOIC0 el strictitl] [1t0e Lelel [ Delallilritralsler
declTTrete[ i1 (Ttle elistitl] (1 ds liff t0) Statit Clat@r) leCelCre1[Tal [1tCe carriale dlr(]it[Ties
ald railsljald elcalatill] (el tle L{er Ciriid FICCr lelel [itle elistic) CLldiC) [Tr a tlo Cilelel
Lasellelt tJRLOM O MIICCDed COcelistrictitl) Cia [ Ctitstlrel el [ercial tLer(]

[ased [11tle [relilliCarlidrallills [rilidedlit is [ derstld tlattle (rllsed [llelel (asellelt [lill
elteld clise tlltle [rilertl] (1[I daries tl]ltle [Irtllleast ald [lestllald t[]1tle Delllslire Street
Cedestrial 1 T el tlitle st Flreltelsill]tle [rlllsed [aselleltallll]tle easterl] [ darl]
[tCe sitelItle elisti[ 11 setlacl] [1itle [[er Crid OCr COtCe D00 COAldicE (10 this side is tl (e
re(1ed] Tle drallill's i(dicate tlat a [lasellelt eltriirallllis t[l [ cllstricted alll1]tle [Irtlerl]
side (A 1] Lee Streetlald a cl[ I [ ectilllis [r[I1sed [r [ t(e seclId [aselleltlelel tI[teltial [Tt(re
lasellelts tlitle st tle site liiel el eatllt[e [edestriallt[ I el

TLis Uill re[Cire eCcalatilll delts [(rall [t 0J 0 OJtle easter) U darCald alllt (M O aldd0tlCe
(tler 0 daries t0 CelllD tle Cr 0 sed tOCelel Casellelt (FFL at RLOM O [T
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It is [ derstlld tlat tLe detailed desi 1] ([t e sLLri(l]s[stel]) for the ‘drained’ basement is yet to be
decidedl [ Jelerllit is alticiLated tlat a relatiCell] Uaterltight perimeter ‘cutloff wall scleted a
Oi00 00 000 iftd e Cetelt0slic 0 (ractred t0 (X Cr[ el saldst(Te il Ce relTired tO [relelt
alldirect it 10 G0 CerCealilitd il CallCCal sCils ard (7 "er Tact[red riclT]

5. Geotechnical and Hydrogeological Model

Tle leld OrOresllts are s arised [IJsil] el teclical crissisectiIs [l eldil] O] s]
tle ilterCreted lalers [IllCalllbal ald residlal sl(il ald saldstlle [Iits [etlleel] selected test
ICcati(I's[ITleilterreted (11 1 daries sl 111 tle sectills are accl rate [ 1[lat t[e testIcati(Isald
lalers s{ 1l dialrall[laticalll] [ tle drallill’s are illerred (1111 [alds (I er [r Ciller strel [ t[]
riclDall e [reselt Litli]tle [eleralised saldst(] e laers(] Sill'le [T [(ltiCle c[Jcrete slals [ere
[reseltattle s(rlace [l er [1[st [ tle site[[litlrail Callast eCc[I I tered (I er c[Icrete ald [ricls Litlil]
tle rail carrialle dCrlitCr[lareal!

TCe iLterLreted (el teclical [l Ldel [Ir t e site is[]

. sttt stillr Cer 1 se t[ldelse [ill Uaterials [¢clal] [r saldJt0 O 0 thiclllel tCe clrrel t
(rld sLrlacelll Ler

. adiscltil I s lels [l erl0se tL Jedil] delse sald alllbL0 mOt0 O O thclIer
. stit0 Card siltCclall Lr saldUclalUresidal sCil (O t0al it O O thic i erlCiO0

. lile tU Uedil ] L[railed saldstl [ elllerl 1] strel It Uitl) L0 strel [t irClce el ted [alds
MmO O thielITald treld ClerlGr

. Dedill] tO D00 streIt edill] [railed saldst[el]

OrillrdCater [Jeaslrellelts 1] staldlile [ielllleters [ site i(dicate tlat tlere is a relatile
clisistelt [erlJalelt (Terelliallllrl I dlJater talle [itli[ltle residlal sCils ald [ erllile [railedl]
ract red saldst(1e (Mittal I I T IFrOatic I tlat ILs illtCe [t Desterl(Idirectil 11t 1 ]ards Lee Street(]
Uittlallalerale lelel [Tarll1d RLITIT [ illtle celtre [t e site[1 Tl e [leaslred [r( I dllater lelels

il] [ielllleters screeled il tle Illerll[ledill] [(railedllless [ract[red saldst e [Tlalllesllr[]
Saldstllellllere [elerall]l[ertiallrlilatell] (100 illt[e celtre [ tle sitellilcreasil 11t ][]

tllards Lee Street[ T eilter[reted [r[ I I dllatercl I tlrsald ] directi(Is areill strated il IDralli[I's

Oald b U eldiCL

il terllittelt Cercled [rli I dllater talle is als[lildicated t[1 (e [reselt[ I ear tle slillr[clli terlace
ald als(] [Jit[i1 t(e allllial saldl] Tle [Iler [ercled [rl I dllater talle is liCel(1t[] (e reclarled [}
slrlace illiltratill 1 i(t[] saldlllalers [T Cerifds [Tealllraillalll] Tle Cril dllater talles il
allllhi] arfdillsaldstl e all eared tl] e relatiCelJiCdel e[ delt[selarated [1I[]] [erl]ealle resid al
clalTas tlere [Jas [ilillal LarialilittliC] Cri T dater le(els [1serledilltle saldstl e elellaltersiiie
Cealllraillall Cerifds Cetllee I [T1[I 1 ald [TIe ]

Tle seelale [litlilI1tl[e saldstl e [edricllis liCell1t[] e clItrilled (1 discll ti(lities il1t(e rlclislcl]
as tle sfacill I clItil(litlald alert[re [Itle [eddill][lalesallts ard [Tilts[1 Tl e sealls ald [tler
ract(resilltle [leatleredriclilallals][e acti(llas tel][Irarl][Jater st(rale[ T erellre(Ir 1 dJater
i1 is [t elTected tl] (e [(IlIr] arllld tle site ald is [rllalll]clilceltrated arllId | calised

OrdOater Midellici 0rsed CLI1 [Jercial Delel I e[t DO TORICIRe [T
[T Lee StreetlalTlarlet Cetler (1117



m Douglas Partners

Geotechnics | Environment | Groundwater Lale [

ractLre [(LLesUTerelilllal CriJ dUater [ is alsCle [ ected t[1 [e allected [t[e [earlasellelts[]
Cedestriallt[ [ els ald (el SCdlelIMetrl] [ der_r[d statiC ]

6. Groundwater Modelling
6.1 Methodology

Orl0dCater [ Cdellit) Jas [ dertalel] t[] assess tle [Iteltial iCl [ rates it tle [(r(lIsed
[(asellelts ald tle I terl] dralldlIr cle [lldelressi [ []Licl] clldd e iCdlced [ tle
clstrictil [ tle [asellel[t]

OrirdCater [Idel sill[latill’s [lere clldlcted [sill]1 MODFLO[ [McDCOlald [0 Carfalloo
delellled [IJt[e Olited States el ical SCrle I MIdIl1] is a tlreeldilelsi[lal (rC[dlater [ead

ald 110 O delC0Geis Oidell Csed ald accelted as allild[strlistaldard1 TCe [J[del [las [ased (1]
site[$[ecilic data [ ere [ ssille[as [ell as estillates (1111 T[] [aralleters [ased [Ilellkrie[ce i[]
sillilarelLir(l 1 JeltsT e [1[del [as delelled [si[1t(e [rellrlcesslr [r [rallicalilterlace [rllrall

VisCal MODFLO O FleC VUOID 0 SclIC CerCer [ ater Serlices(]

6.2 Numerical Model Geometry

Tle alldler strrildill1tle (rilsed delel[[1lelt [Jas si[l[lated as a [ ltillalered [ [Jerical [][del
tlrelreselttle siIs(race cllditills sCrri I dilltle site ald tallll] tle Certical U111 ¢ [T elts t]
(e sill[lated [J[re acclratel ]

Tle alLiler [ I daries [ t[e [J[del Llere el te[ded all r[[illatel] ] L] tle site L daries il all
directiL ' s tlsill [late t_e estillated [r[ I I dlater catc I el t d[ ] aill]

Firtle [[1erical (][ deltle [ellIical [Iits [lere s( I dilided iltJ[Tlrlalers clrres I dil1tl1tle [Taill
sCilald rictitsOTCe tLI [ tle [ delliletl [ Laler [I1]as settllallrilillatetlealerale [rIld
slrlace acriss tle site at RL (1m0 Frr sillllicitItle clliceltial [1ldel did (It ifclriirate
toCral ] Cr [ariatill s il laler tliclTessl] [l lalers [ere assill ed as MIIDFL[I[] (T(Te [1llalers
(¢l liled (el liled1 Details [ tle [ del lalers(tlletler [lit[Itl e assilled [[drallic [aralleters
[(Ir eacllaler are [rllided il1Talle (]

6.3 Boundary Conditions and Aquifer Parameters

Tre Urtlerlald sl tlerl) [ daries [Itle [l del [lere set as LI Il [ dariesl] Cllstalt [lead
cditiCls Uere alllied tltCe easterlJald Cesterl] [ [del [ daries]

Tle clIstal't head ‘farfend’ boundary conditions were calibrated to generate a hydraulic gradient iC1tle
LIt UesterlOdirectit 0 Cile Datelittle Deaslred [rildater leCels at Carills [ CCtCric0 CCcCts
(sitelJFCrsillClicitCTtle [riI I dater [1[del [Jas cali(rated alailsttle (r(I [ dlatertalle [Itle [1er
ract(red saldst(1 e laler (Mittal [ Tlas it [iles [iller resllts [0r [redictill's [ICrdJater i1
ald dralld[I( el [ared tltle resllts illtle |[1er [rCI 1 dlater talle i(] (allleslIrl(1Saldstile is
adted

OrdOater Midellici 0rsed CLI1 [Jercial Delel I e[t DO TORICIRe [T
[T Lee StreetlalTlarlet Cetler (1117



m Douglas Partners

Geotechnics | Environment | Groundwater [ale CL 0

Ol iler Caralleters re( Lired [Irtle [J[delilclded [l ri( 1] tal (Il.Cald Certical (I drallic cll dlctilit[]
[r CerJealllittTas Cell as sl ecilic Lield [r stCralle cLellicie[t[] Uatlral CariatiCs illte CerJealilitl (1]
tle sedilleltsarl 1 dtl e sitearelilelJtl/[cclrdletltle [ariatilsilltle silt (rclallcllteltlald [raill
sile [ tle sald]

T(Iical Cerlealilitti[alles [Trsaldl It (A [Ir Crelills e[l erie[ceilltle area ald (1] [ lis[ed
Lalleslare [slalllJilltle rallle [P Oisec t OO [isecl] Tl e calcllated [alles [F[1] tle ilIsitl]
Cerllealllit[testill ] (Ir tle sald el cll [ tered il llrellle ([ Jare (It clIsistelt [it(/t(ese [alles ald
are clIsidered t[1 (e [I't relreseltatile [Itle [erlleallilit (IJt(e saldlslils() Tlerellrella t Lical
CerlealllitI[alle (IO (I (sec [as adl [ ted [Ir Laler [l ald allG00 Cicthe (O Cdel 10 Crder to
elslretlattle [ dellillis [t tl I tillistic[tle [Lertical clldlctilit[I[las setas el al tlit(e (il tal
[ drallic clldlctilitl1(Ir tlis laler]

Tle [ drallic cldCkctilitl] [[tCe residlal clall [lLaler [[I[Jas assllled t[] (e [ [ secLit all
assJed [ rill [ tal t] Certical [ drallic cCdctilitIratiC] CC

Tre CerlJealilitlr Cidrallic clldlctititt [ tle rlelits [(Lalers [0 Ol CarCacelrdil It clalles
illt[e secll darllstrictlral [eatlreslIslcl]as [[ilts ald [ract(resJal 1] [Ilicl] (ridater il 00
[ [etlertle ractlres [ale [eelllilled [I]clalTas [Jellas tle [rieltatilllald i terc[ I ectill] [l Iract res
Uill alsCcal’se clalles ilJtle rCcllJass [erlealilit( 1]

Tre [delliC] Cas carried ('t adl I till] Ceall (TelJetricCi[alles [IJall tle ilIsitl] Cerllealilitl] test
resllts ilJ tle lile [railedllractLred saldstllle (Mittall I FlrDatillJald il] tte Uedill] Lrailedl]
sliCtlC mactlred tU L rlel]saldstl e [(Mallleslrl]Saldstell] [J [riL[]tal tlJ Certical [Ldrallic
cUdlctilitUratil L Cas [eelJass[ [ led [Ir eacl] LI tL ese lalers]

Tle adlted [I'drallic clldictiCitl]1[r CerlJealilitCI(alCes [Ir all (TI'r laCers are s( ][ 1arised i1 Talle [1]

Table 4: Model Layer Summary

Top of Horizontal Hydraulic Vertlcall

Model | Layer Layer . Hydraulic

Conductivity . .

Layer | (RL m Represents (misec) Conductivity

AHD (m/sec)
0 (10 Fill alid OINCGO0 0 oagm Ooagn

0 (10 Residlal Clal 0 oagm O O O™

U tom Fract[red Saldstl1 e [(Mitta (1 1] O O O0r O O od™

. o SlitrtioFractCred tO O rirel O O e O O O

Saldstl1e Mallles 1T}

Tre ilitial [ CdelliCclldill It e elisti(I ] [laselleltdrailalke il/tle adlacelt [idi(a [I[tel [aselleltl]as
calilrated t[] [JatclItl e elisti(I] [later lelels [Itle site [it[1tl(e (ril I dater le(el [1r [Itelti[letric
CeadUralllilD M0 alllt RL OOmO tO RL OOm OO Tos calilraticl] cClirled tCat tle Cedrlcl]
Caralleters clIsell[rtle [1[del alleared t[] e realistic[! T(e caliCrated ilitial [elistiC [ IrC 1 dllater
lelels are illlstrated il Drallict MO0 O el dill DL
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6.4 Basement Dewatering — Drain Cells

Tre MUDFLOI[ draill faclalle callle [sed tlIsillllate Dater I[ss (i [] tle [rlI I dl]ater s(stel] [I[icl]
[cclrs die tlidelaterill] [l erati( I 's[Draillcells set [Jit(la (il lcll dlctalce (1111 [dallsil][lated
tle dellaterillIdlriClJald (st clistrictill [ [tle [asellelts[I T e draillcells relreselt tle s IIITr
drailale ald s[I1[s[I][s Ilcated Litli[1tle [asellelt t[1dellater tle site drill]cllstrictiCl]ald
tlel1tl [rilide CerJalelt drailale illtle I ter(][]

TU sillLlate [Casellelt draiCale ilJ [ tl] tCe elistill ] drailed Casellelt [ diCa [ tel il ediatell
adlacelt tlltle site tlitle [lest ald tle [r(llsed (e[l (asellel[tldraillcells [lere set at t{ e elisti[ ]
Laselleltlelel [1di(a [I[tel ald attle [rllIsed [el] [asellelt [[lllelcalatillllelels(]

. Or I sed e[l [JaselJelt DraillCells I RL 0 0ODO
. OCstitl Uase el t (I dila [ tel DraillCells 0 RL OO OODO

Tle L[redicted illll1Js ilt[] tle draill cellsCrelreseltiLl] tle [asellelt dellateril ] s(stell] ere
OCtlred trrr 0t tre O rdel sicl Claticl ) CsitlJtle (11e (I dlet (Jdidle [ MODFLO O [

6.5 Cut-off Walls

Tl redlce direct il tir (1t e sides [Itle elcalati ][] tle Cill] CerlealilitC] llCalllal stils
ald [(Ier [ractired ric( it is [ derst [ d tlat relatifellli(] [er[lealle [lalls are t[] e i[stalled ar( 11 d
tle [asellelt elcalatillelcelt [Ir tle [ester ) [l I darll[llere tle tliclless [ [erllealle
slils is ilidalll

Desil 1] [I'tle citimmalls is (et tl1 e (il alised It tlellare ellisaled tllcllrise clItilII]s [iles
Uit tle [als [etlleell [iles sealed dirill]clIstrictitl] (1] HatertIr Il s] Tle Cril i sed ¢t
Calls [lereilclided illtle [ 1lerical [1del [al i a Critl tal 01 Carrier [(DFOCt0te cells attle
elcalatillllaceslIlicl[las assilleda [11lil(al (1] tliclTess [itla [Idrallic clldCetitit o

OOTCe Dall Das sill Clated tielteld dIItRL CIT1 ) lilelat least [ 0] cLtIITICt 1t e slill Il ract! red
ald [ Irilellsaldstl e lalerll]

6.6 Groundwater Modelling Simulations

Tre Uldel Has ilitiallCirl)1] [ der a stead(Istate 1] cl I ditil 1] [it(1te [idifa [ tel Casellel t draillcell
actiCatedl] FOCICH calitratill) [1tle [ darl] cllditifl's t[1 [latcl] tle elistiCl] [ri I dl]ater
[easlrellelt datalltle c[tilIT[lalls ald tle draillcells [Ir tle [(rllsed (el [asellelt [lere tl el
actifatedaldtie [1[del Uasril]dertralsielt ] cllditills [Iraleriid ([T earsaldtlellsllitc[ed
to I Cter) stead(] state (1] clIdititls tl] assess tle [rllldllater illll 1] rates i(t[1t[e [asellelt
diriftOclstrictitald tlelil tle [T ter ] [
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7. Groundwater Modelling Results
7.1 Groundwater Inflow

OrirdOater iC ict0tle draillcells re(resel till 1t e e[ calatill dellateri[I]s[stel] [Jas [J[Iit(red
throughout the model simulations using the ‘zone budget’ module of MODFLOW. The inflow rates
re(resel t t{e estillated t( tal rate [r I dater LJiLiCt0tle elcalatilllald tle [[11Je [Mer [Iit
tielrelirill el tractil 1] ia t[e dellateri[ s stel] [s[ 1 [JaldI I Crder tlidellater tle [lasellelt
elcalatilldriCcstrictiCald [Ir tle I Ifer] casell

SilJ [lated res(lts are s Larised il Talle [ DLriLtle earlIstalles [ clCstriicticl it rates Uill
(e Liller ald Lill tCel) Lradlallll decrease as tle [rll I dllater stlrale ill tLe alliler arl L d tle
elcalatill decreases ald t[e c[ e LlLdelressi L li[ltle LI tel tiLlletric sLrlace el lalds [t B[] tle
Lasellelt[]

Tle clUatile it s dlriCl It e (irst [ear [ 1 asellelt cl[Istrictillare [redicted t[1e all [t [ITML[
I0t0e L0 terD LA s are Credicted tU (e less tCall LML Cer Learl]

Table 5: Predictive Model Simulated Inflow Results (i.e. Dewatering pumping rates)

Dewatering Inflow Rate
Elapsed Time
m3/ day L/ min ML / year
UDall L I
UDals L I
(I1Dals L L
11Dals OO OO —
[C1] CatiCe drrilI0 (5t
[JDals L I “earl]
O Dals L (m
[I11Dals L m
[l ear m {m
[1lears m m (Im
[1lears m m (Im
[1lears {m {m i
LOCCterr) {m {m (m

Its(i11d (e [Itedtlattlese [T1[1les are [est estillates [ t[e alerale illl[1Is[]Itis eltirel 1[I ssille
tlat tlere cllld e ICcal [(TIes (il er CerJlealilitl] [licl] cllld ilcrease tle i1l 1]s sillilicaltll[1]
Ceelrdit I 1it is rec 1] [Jelded tlat a [act(r [Isaletl [ ]at least [ [e alllied tlltlese [I 11l ers [Ir
desilll[IriIsesaldtlattiese [l rates [e [1[Iit[red dri(lelcalati([1ald cIstrictil1I]

It sCCld Ce [Ited tlat tle sill Clated deaterilJrates ald draldd[JJare delle[de(t [ t[e dellateril[ ]
sclelle adl ted [Ir tle site asiCcl(ded iCtCe [ erical [ CdelsUIte delt[1 [ t[e (aseJelt drailale
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ald s [s [reltIalls cCalle tleltle clirel tIlredicted dellaterilJrates U allclall e ald [Irtler
U CdelliCd il Ce reCired U

7.2 Predicted Groundwater Drawdown

DrallicOOMOi0 Oeldit)D s(11s tle [redicted | Iterl] Cridater talle [MICDIC tCe ¢l Cletil ]
of the proposed ‘drained’ basement. Tle I Jter] dralld0C ¢t rs Uere [rldced sl tractiC]
tle [redicted [later lelels (] tle ilitial CrdlJater lelels ald are illCstrated (I DralJiClIMLC il]
U eldilDO

Tle [ [del resllts iCdicate tlat tle [ teltial dralld( L[] (rillCact [I1t[e [ater talle [1allelteld (It
(00 0 tle site - daries [ 1te [ streall side ald (111 [It[e dlICstreal] sidellas s [1]
tte 0 dratldd et r it Drallici MO

TLCe Lredicted dralld[1 (s [ell]] LelstrCct res arL L d tLe site arel]

e Celtral Statiltl0 RelliIal LiCe TracCs ald Clatrs Dralid0 0 i O
o Udila O tel DralJd 000 O O
e [lstil)Dell I slire Street T el Drald 000 i O
e [Jlice COeDat DI Lee Street Dratid 100 D O
e RailJalSiTare Drald 00 CImm o

7.3 Drawdown Induced Settlement

Tre [Iler [ercled [ater talle [itlil1tle [ill ald all(lial slils is e[lected tl] (e [ lerled [[raillall
ilTiltratiC ] OssCIiC 1t at Cerilleter c[t(II11 Jalls are cl I stricted dlI1Jil t[ It e sal dstl el tlis [‘ercled
Cater talle is el T ected tllcli tille lictlatiCilallle ald Celll] tle slilircllilterlacellelel]alter tle
clstrictill] ['tle ‘drailled’ [asellel[t[] Tle [eil I rill]strictlres ald (alellelt M Ided [0l [r
alllial slils are tlerelllre [t e[l ected t[ el erie[ce [ ticealle dellaterilI]ildlced settlel el t[]

TrCe IT0er [rC1Tdater talle if]tre sandstone, following the construction of the ‘drained’ basement, is
ellected tl] (e clise tlltle (Il elcalatill]lelel il lediatell] [elild tle elcalatill] [aces [litle
CaselleltlIclrres I dill] a UalilJ 1] dralld00 DDallribCateld O OO CradCalll redicitl] to less
ttall 0 0 draCidd D at distalces [(Tallt (00 — 000 0 alJallwll the CaselJelt [ daries(]

Tre Calill 1] dralldl1[s [el[]] tl(e adlacel t [ellstrictl res are [redicted t[1 e ([t 11 1 Deslite
tlese relatifell] [ill] lelfels [l cal dralld[ 1 [Itle dralld(1(] is ellected t[1 [cclr [10stll] [itlild
saldstilel] Tlere siIIld (e [JililJal ilCact [1tlis dralld[ ][] [11 adlacelt strictlres [Tl ded [I]
saldstll e [ilel]t tal additiilal settlellelts [r dillereltial settlellelts (1[I dle t] tle [l

delratic] [Jd1s [I'tle saldstll e [edrlcl[]
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8. Potential Impact on Neighbouring Properties

U assesslelt [Jtle [I[teltial ellects Lldelateril] [ Ceil LTl Crierties ald Crldater
deleldelteclsistells [as [eells[ | [larisedillTalle [1]

Table 6: Assessment of Potential Effects of Dewatering.

Item Comment
OrG0ito 00 o dDater . . .
Deleldert Celsistells ‘tHe‘s.[it‘e‘i‘\‘\ ril I dJater deleldelt ecls[stel]s [itlil] [ITil[ 1] etre radi’s
[MDOs
Oreliel] [Irelistered [Ires Hitlila (111 radiCs tOtle sCrri I dill ] site
O ater sC0ICsses [0 [las [l dertale[ 11T e_se_arc\ |"™ide! tmeq H| \_e_\ tract!\ [ res Litfidtle
el LD Crod Dater searcl]areal ][I [ [itCrill [Ires [ere idel tilied[ [Jit[1t(e [earest [1e
Dserg ICcated al I rIiatel 1000 [ AL tle site1 Ol (°tCe Cril I dlater [Ires are
ICcated (el 11 d tle assessed [T e[l elce W] tle alticiCated
dralld00d

Itis c[Isidered tlat tCe I[cal Il eril1 [ tCe Dater lelels HitCiltle

OCteltial sCCside[ke (DI sa‘dst e (il fare [ si[iica til lact [[1tre sirriiidiil] T erties [T

Ceil it strictlres strictres
MOt D ater [ radielt | Sillilicalt O CCditl (O rCdllater is (1t e[Tected[ ][ drailled [asellelt
[[strictlre Orrd elitiicate [tel tial O CCCdil 1

[ltel] [MIllased [1]tle searcl]resllts [ dertalel]i’] [Irii [ dllater Deleldelt [Icis[stel] (/DI I(Itas [11te [lreall [1]
Meteorology’s (1M Je[ site

(I lased (11t e searclIres(lts [ dertalellill[Istraliall[Irll I dllater [ T1rer [I1tle [ILM’'s website.

9. Aquifer Interference Policy Considerations

The NSW Aquifer Interference Policy (AlIP) indicates that the term “aquifer” is commonly understood to

[ealla [rlll dlater s(stel] tlat is slllicie tI[] [erllealle tllallll] [later t [ e LitfillitCald [ICicl]
calllield (ridlctile [T11es [ITrllIdlatert] [ril i dlater sistel] is deliled as al [t T e [ satlrated

Cellcal IriatittCat call Cield [0 Cr Gl [T es [ DaterD O elerIr the [Irise [I'tCe CIO0
tle ter] allliler [as tle salle [lealilllas [rl I dllater s(stel] ald ilclides I[ 1] lieldi(lald salile

sistells]

Tle [asellelt dellateri[1] (1] site is ellected tlJ [cclr ilJ tle saldstle [riile [JrelatiCel] I
permeability with low yield, and is considered to be a “less productive groundwater source” as outlined
itltle CIo0)

It is el[Tected tlat tie [1eas(red [later lelels [it[il1tle ricl][I]tle site are [rllallllassl ciated [lit[]
seelale N NItOrl0 Ceddill] Clalesllract res ald [Tilts il1tle rlcll] [l ce tle [rl I dllater lelel
stalilises [l iCIilitial e[calatil [t ese seelale [l s are lilel[1t[1 e relatiCel 11 rdirill Cerilds
Cdriieatler ald [Jallilcrease slil It IO Cerilds [ et Ceatlerl]

Talle (Ji0) Sectill] T Ot0e DID Ctlicles CiCiCal i0 Cact cliCsideratits( TCe OI0 iCdicates trat “if
predicted impacts are less than the Level 1 minimal impact considerations, then these impacts will be
considered as acceptable” 1T e [MICOiCD DIl al i0 Cact c[Csideratil s are [ tliCked [Ir less [rCdCctiCe
[rirTdOater s(rcesr]
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. less tlall [r elal tU (00 cUOUatiCe Lariaticl il Uater talle 000 D alld GO0 CrilritD
(rl - dUater dele[dalteclslstel ] LLilJ ] rilritCctlrallUsiClilicalt site( L r less tCalla [ [ declile
at allJUater sCC100Cr0

e aclllllatile [resslre [ead declife [t [Ilretlalla ][] atalllllater sCITIICr(L]
) alllclalleillrldlater (alitUsd [t [0 er tLe Celelicial [se cateLrJ[t[e [rC I dater
sl rce (el d 0 D tle actilit L]

Tle UiliDal clsideratil il Cacts relate t0 il Cacts [ Crl I dlater deCeldalt ecls(stells ald
Crlldater [sersTle [r[I I sed elcalatil ][]t e site is c[lsidered t[1c] 10 it tle D0 LidiCal
cl I siderati(relire[lelts [Irtle [l reas I s[]

e tle [ater tale [Ir tle [asellelt dles [t illl1le [LII0 [r eltractitl] (larle [Tl es [
(rldUaterl] [ ater seelale tLrl [ tle ricllis tL e clllected iLlsJ I r drailale a_d directed
tOtle stir Dater [r seller s(stel] (sl lecttlallrlal LOCO kil (r UJSCdlell aterl]

. tlere are [relistered Lrdater [sers Lit[il] (0 [ (Lt e sitel]
. Dllis [I'tallare [lallllr I dlJater de[e[dalt ecls[stells [lit[ill[ I ellil [ etre radils [It[e sitel]
. Dllis [I'tallare [Ialll[later slarilllalreellelts illtle arealald

e tle [ater tale call Le easill] [leaslred dLriLl]tle cllstrictic] Cerild ald il tle 1000 ter] Lild
reLired]

10. Disposal of Groundwater Contaminants

Selected Lr I dllater salllles Lere tested [Ir c[I 1] cltallilalts dLriLl tle cl tallilatill site
il estiCatiLs il Lrder t[l assess [ tel tial disl I sal [ tiL s[] T e resllts are Lreselted iLlt(e ML
DU Rellrts ald sl Jarised el 1]

. RelTrt (1] Detailed Site [Cl1tallitatitl I estiCatit I re M TR Ddated OCst (171010
(DO O Tald

. Rellrt (17 ST leleltar] Site [CltallitaticriIresticatit DreM TR Idated [TTe
00 DO 0000

D0 Cas il stalled a tltal (1T7ire [riTTdater Cells screeled if] Dallles[TrlISaldstTe iCclidel]

e alllllradielt Criidater Dell MO

e adiliIradielt (riITdOater Cell MOOCard

e tlree [rllTdlater Cells Titfil] tfe [Irtlerl) celtral MOMstOMester ) Crtic] MO0 D0ald
clise thtle (rtlerl] T Cdar] MO 00O e sitel]

D0 Cas i(stalled a tltal [Ttlree (¥ T dJater Dells screeled iCMitta T FrDaticllirelCdel

e alllllradielt Criidater Dell MO

e adiNiIradielt (rirTdOater Cell MOOCard

e alrirddater Cell ifitfe st Mester CrtiC0 (T te site MO O]
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Tle ICcatilll [ tle allle [rC I dlater [lells is delicted [1]Drallillls (I D[ [T rel[rt) Tl e [ested
Cells ilcldil 000000 Oo0O000 ald DO 0000 0000000 Cere iCstalled ttarCet dillerel t riclstratall
Tre sallllillldesil ][I tle [ell ICcatill s clstrat[ 1] [Jas relielled ald allr(led [Ilall 1S [0
accredited Cdit(r(JRCd Cart)id (0 DarJ00d OCCirC el tal ClisCtalt (1 (1 Seltel] Cer (00 10
additiC 1 Jal] (i radielt [lell Cas il stalled i(1t(e sald (rllile [dellted as [IdriC]tle DO
il estiCati( ]I cated [ear tle sl tlleaster] I [darll[Itle sitel]

OO CCG0Cs sills el birt el tal cllcerl] Llellillt (1T allel s [Lase lillids [LOOCLsr ATl
Uere [Iticed dirill [eld illestilati(1] TlCere [lerel [l Jelerlldetectalle cllceltratiils [t tal
rec I eralle [l drlcarll ] [TROUID CriltdOater DellsCO0 0000 ald OOO000 ald DOO000 Ccld Hall
el Lilit Uilr Lidrcar )0 Cdr]

I0s0 Darllallratlrltest res(Its cl1lir(led tle [reselce [ s[I e clltalliCalts [l [Iteltial c[lcerl]
[COOCLIOt e (ridater) ClLer ald Lilc [ere detected at cll celtratill's all e tle [rI I dlater
site assessllelt criteria [SOC [lile [ICclclic arllJatic [Idrlcarlls OOt tal reclieralle
[(Idrlcar[1 s [TROJald [tler [Jetals [Jere detected at lelels (el 1] t{e SUCL L Das [ detected
iltle tOOdOO O radiel t Uells (OO0 ald DO OO0 Cdicatic D tCat tre s[rce [ tle UL cldd e
im0 tle [l 0 sitel] O elerCsLil leacalilit) [TCLOCtestiC I resClts d[0 [t iCdicate tlJat OO0 is licelld

tlleacl WD tle Gll ittOtle CridDaterd

Tleelelatedlelels (It erald lilcilJrl I daterare c[1 ] [IlilJ[ealilJ[rCalised areas I lle[ated

lelels [T clllerald [ilc [lere idel tilied il I tl]tle [[ITradieltald dl 1 Tradielt [(r(I I dllater [Jells[]
Tlesllrce [ItlecllTeraldT lilcis [lcertaill[Itcllldelilledtlitleclilerald/lilccllceltratills

illtCe lill laler [Isitel I rtl 1t e serlices [etl Il rllat (rill (rlClit0Ot0t0e sitelI1[1elerlclI sideril 1t at

elelated lelels [l cllerald [il[c [lere [Itelideltilltle [ill't[e clllerald [i[clelelsideltiliedilltle

[rildlater [ells at tle site are liCel(1tlirelreseltrelillal facllrll1dlelels ratlertlallsitelslecilic

lelels[]

D[l [as carried [t eltelsife [rll [ dlJater clltallilati(l] assessllelts acriss tle site ilclidill]tlI[]
[ Iradielt Cridllater Cells tl1deterllile tie [Talitt] [ dater ATt t e sitel] [ilelltlat
CO0 tctce Gl Caterial Lill e rel1 0 ed as [art [1t(e [asellelt elcalatill [ Jal ][ Isite sl rce [elll]
Crillarill] A0 Cistlrical fll Caterial 1 Celisticl) Cri T dater cl tallifatilll (0 Id [e rell[ledl] Tle
[(Terall ris(] (el clI I terill] [elistitl ] Cridater ¢l talliCaticll Oall ] w0 [Isite ald [IIsite
sllrces [ased [ tle recelt [rll I dlater illestilatills (D] I ald DO allears t e L0
Tlereisll I elerlaris [ elcllIterill]1r 1 dlJater clltallilatilliatle rCcllilts ] [Itlre (10
site sl rces [r (1] les [elllaccidel tal clellical slill Cear tle sitel ][I icl] [cclr Litfilallrilillatellla
0 0 radils m0 tle sitell-ased [Jte dralldC [ Cdellitid

FirtlersalllliCllald testitl 1 [I'tle [r( I dllater are liell1t[1[e rellired [It[e CitlI[I S(dlelIC[IIcil

tllassess tle [ alittlald stitalilit] [1itle CriCdlJater Crilr t0) disclarle tlltle stirlillater s(stelll]
Clter(atilel[ T rl I dllater clIld (e disclarled il tlIsellers(s[Ilecttlallrilal 1 Sidlellllaterllr

tlalicelsed liLl'id [Taste [acilit 111 1dis[I'sal (I r (I dllatertlIstir(I[]ater [rsellercalllle carried [t

(I til a Cerllit is isslled [ CLIcil (IIr stir(][ater dis([sallllr SCdlel![]ater [seller dis[Isalll It is

liteltrat a [(ri I diater (Jalalellelt [lallill (e rellired as [art [I't[e alllicati(I][Ir a dellateri[ ]
lice[sel]

O0tle [Casis [tle clrrelt ilIrJatilall Cater clllected [0 site sCI1d e stlred iCla Odill talld
T (rtler assesslelt [cl[tallitalts Hlclidilirc0mOOC00 ald CreaselsCselded sClids [ latile
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(rlalic el ds (VIClald [Lardless LriLrtlldisC[salllltis alticiCated tlat tLe (ri L dUater Lill Ce
slitalle [Ir dislsal [MICOi0Jalr[Criate treatUJelt (s lect tL U LitCril rests (1

I0treatlU el t (el tallilalts is re[Lired [ CL kil [stlrl Uater disclarCell[r SCdlel][] ater [seller
disclarlellarellediatillIcl I tractir callle e[ lalked tlldelise a c[ I celt ald(lr detailed desi[ I [ t[e
treatlelt sCstel] [ Tls ULLd CelerallliC e tle OO0 (I sillilar(

o SettleTelt talIs[trel] (e s[sCelded sClids [ tCe de[Jatered eltalatiC[1]

. OillDater seCaratr Cessels[t0recTer Ol atill] [ridct ald selarate sil i1 [rdCct (a1
0 Sald ltratill 't re) e (ile sedilJelt r [ tCe [ater streall[]

0 Oeratit [ trel] [T e OODCald

) Cralar actitated car 0] (I CClltratiCCard resCltatt fltratiC Ot adsrC cCtalliCactss

11.Conclusions

Tle site il estilatilI's [ale ideltilied [ill ald alllial slils [l er resid[al clallald [leallsaldst(l e rCcl]
Cradill] Deditd tO D stre t0saldst [ e]] CerelIlial CrlI I d[Jater leCel [as (eell[leas[red atalllt
RL (1 [ i staldliCes [ tle site Litlil1tle Uedill] t0 Gl strel Lt ricll] [ Cercledllilterllitte[t
[rildllater talle is [reselt [itlilltle [ear siriace il ald allllial sCilsCI[1tis [t elTected t[1le
il(lacted [11t(e [rl1sed elcalatill[rilided tlat [eri(leter [ater(tiC [t c[t(1IT alls are c[ I strl cted
aldeltelded [1[1 iltO)tle slill tllractired [r [l rllellsaldstllel]

Tle (rlsed elcalatilllis e[Tected tlelteld tallrilidatel 100 [elll]tle [easlred [rlI [ d]ater
lefel i0Dedill] tO OO stre( ' tlsaldstl 1 el

Ul estillate (I Cridlater iCi 1) i(tl tle [ell [asellelt [as [eell [l dertalel] [si(l] [D Filite
Dillerelce [l dellillteclIillesl1 Tl e alllalilllll] rates [ale [eellestillated t[] e i(ltle [rder [I]
LML [Ir tle (irst [ear [ asellelt clIstrictill [ radlalllldecreasil I 1t[] [ITIML (er [ear [Ir tle I[11]
terl] 0 JelerTased [ 1[I rellerie[ceillltlerdeellelcalatillsiltllsaldst e edrlclli(lt[e areall
Dilellectstlattie actlal seelaleiltlItle elcalatill il Ce [Jlcllllert alltlese [redicted [alles
die tlitle |00 (T1 0 es [ Jater cl I tailed [t 1tle [Tilts ald delects il 1t e ricl1]

I0tCe [redicted alllal itlll1] is [1lre tlall [IML[Iear(ltle [(rlllsed [aselleltllillc[Istricted as a
‘drained’ basement, Llill Celeralllrelllire a [ ater Lccess Licelse ald a U ater S0 D ral [Ir
clIstrictitl ] ald I ter[] delateril 1] r(]] tle relefalt allrilal [l dies slcllas [IROR DO
(later (IS [ CCIGO0 Criidater clitallilaticl ] testil 1 ald I iterl] [[Isite treatllelt [1allle
re(Iired [rilrtldisclarlel]

Die title il delrOaticl ] 0 (d s (el CressiCilit Tt e saldstTeral I terl] dralidC [ tle
(rl I dUater leCel is [I't e[ T ected t[lcalse allJsilLilicalt settlelel t [ t[e Cei I ri(lIstrictlres]

ICcllelsill Ctis clisidered(Irl 1] a (I drllellical [Ii(t ([ TielJ[t[ata ‘drailed [aselleltis [easille
itD0t al0DsilClicalt it Cact tO sCrrCdilD CrOCCd Dater sistelds [r CriCert(1] TOs Hill Ce sCect tO
reliel] ald all.r[al rl10] CL kil ald releCalt alt[[rities
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12.Limitations

Dl las [artlers [D([1[as [relared tlis rellrt [Ir tlis [rllect at [ Lee Streetlllalllarletllil]
accordance with DP’s proposal SYD190190.P.003.Rev5, and acceptance received from Avenor Pty Ltd
[ CelaldIVertical First (it Ltd [0 OMal 00 Tle [CCrl Cas carried [t [ der a clIs[ltalcl]
alreelleltlITlisrellrtis [rllided [Irtle elclsile [se [I Vertical First Ct[1Ltd [r tleir aleltslIIr tlis
[rllect Ld0ald [Irtle Crlses as descriled il lt[e rel I rtl]It sCIIId (It (e [sed [1[r (e relied (1]
[(Ir [tler [rllects [r [Irilses [[Itle salle [r [tlersite [T [Ia tlird Cart( 1] 000 CartC s rel 00 CO0
tls rellrt [ellld its elcllsile [se ald [l rllse as stated alllellald Lit[lt tfe ellress [rittel]
clIselt [IIDUdles slleltirelllatits [ ris[lald it 1t recllrse t!D (Ir allJl[ss [r dallalel!l[]
Crelarill]tlis rellrt DI [as [ecessarilllrelied [ il0Iratill] [rilided [ tle cliet aldllr tleir
alelts]

Tle resllts [riIided ilJtle relrt are i_dicatile [1tle s[lIs[rlace clLiditiCs [Itle site [I1Jat tle
slecilic sall il aldIr testiltl ] ICcatitisCald tCel) (110t tle deltls il estiCated ald at tle tille tle
UrJ0as carried [ tJSCIsrface cLIditills callclallle alr I tlIld et arialle (el ical [rlcesses
ald alsCas a resUt L Jalillllelces] SCch changes may occur after DP’s field testing has been
cl [leted(]

DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the
adlice [rilided (11D i) tlis rellrt [1all (e allected [ [ detected [ariatil s il] [rld cliditills
acriss tle site [etlleellald (el d tle sallLllill1ardlr testitl I catils[] Tl e adlice [1allals[] [e
litlited ([ dlet cl I strailts il ][I sed [ tlers [T [Isite accessililit[ ]

Tlisrellrt [ st (e read illcl N ctitll it all ('t e attacled [ales ald sl 11d (e [eltillits el tiret(]
Uittt sefaratitl) [l dilid[al [ales [rsectilIs[IDlIcalllt (e [eldreslIIsille [Irilterlretatiis [r
clliclisills [Hade [ [tlers [Iless tlellare siIllrted [I]allellressed statelleltllilterretatil 1]
[(Itcllle [rclicllsi(lstated il1tlis rel Tt

TUs rel Lt Lrsectill’s r0)] tlis reLrt(s 1 1d [I't (e [sed as [art [ILa sl ecilicati_ ] [Ira [Lrllect LJit{ It
reliell ald alreellelt IIDLUTLs is [ecalse tLis rel Lt [as [eell rittellas adlice ald [LiliLJratCer
trallilstrictics [Ir cCstrictiC 1]

Tle clitelts [Itlis rellrt di] [t clistitite [Trllal desil]cll][ITelts slcllas are relliredl][1]tle

[ealtllald Saletl ILelislatil Jald Rel I latil I s(tl[1[eilcl dedilla Salet[IRel I rt sl ecilllillt e [alards

litell1tl] (e elcltered dirill] cllstrictill]ald tie clltrils rellired tl] [litiCate ris(1] Tlis desill]
[rlcess rellires ris[]assessllelt t[] (e [l dertalel[I[it[] s(cl] assessllelt [eilll deleldelt [1I]]

lactirs relatiC It licelitd (1 cclrrelce ald clisell elces [l dallale tl[rilertllald tlllilel] Tlis(]
illtlri I re(lires [rllect dataald alallsis [Teseltl/[ellldtle [TIllledeald [rllectrllereslectilelll
LODOO DO Hall e allel I elerl 1t assist tle clie[t il1carrlil(]] [t a ris[lassessl]el[t [ [ teltial

lalardsclltailedilltle ClIlleltssectil[I[ [t isrellrtfasalleltelsi[lItltleclrre tsclle [Tl r(s[]
ilsrel I estedlald [rllided tlatslitalle additiC [ al ilITrJati(Ilis [1ade alailalle tLIDI O s clIris[]
assessllelt LI IdI el er e [ecessarilllrestricted t{1tlle [rlldllater c[I 1[I elts set [Itilltlis

re(Irtaldtltleiralllicatill][11tle [rllectdesilerstlilrilectdesilllclIstrictifl I ailte[alceald

delCliticI1]

Do Hfrtner DI (i

OrdOater Midellici 0rsed CLI1 [Jercial Delel I e[t DO TORICIRe [T
[T Lee StreetlalTlarlet Cetler (1117



Appendix A

Lt Tris Rel It




About this Report

Introduction

These notes have been provided to amplify DP's
report in regard to classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on information gained from
limited subsurface excavations and sampling,
supplemented by knowledge of local geology and
experience.  For this reason, they must be
regarded as interpretive rather than factual
documents, limited to some extent by the scope of
information on which they rely.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering and/or geological
interpretation of the subsurface conditions, and
their reliability will depend to some extent on
frequency of sampling and the method of drilling or
excavation. Ideally, continuous undisturbed
sampling or core drilling will provide the most
reliable assessment, but this is not always
practicable or possible to justify on economic
grounds. In any case the boreholes and test pits
represent only a very small sample of the total
subsurface profile.

Interpretation of the information and its application
to design and construction should therefore take
into account the spacing of boreholes or pits, the
frequency of sampling, and the possibility of other
than 'straight line' variations between the test
locations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

* In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hole is left open;

s A localised, perched water table may lead to
an erroneous indication of the true water
table;

«  Water table levels will vary from time to time
with seasons or recent weather changes.
They may not be the same at the time of
construction as are indicated in the report;
and

¢ The use of water or mud as a drilling fluid will
mask any groundwater inflow. Water has to
be blown out of the hole and drilling mud must
first be washed out of the hole if water
measurements are to be made.

More reliable measurements can be made by
installing standpipes which are read at intervals
over several days, or perhaps weeks for low
permeability soils. Piezometers, sealed in a
particular stratum, may be advisable in low
permeability soils or where there may be
interference from a perched water table.

Reports

The report has been prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DP will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface conditions, discussion
of geotechnical and environmental aspects, and
recommendations or suggestions for design and
construction. However, DP cannot always
anticipate or assume responsibility for:

* Unexpected variations in ground conditions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency;

» Changes in policy or interpretations of policy
by statutory authorities; or

 The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.

July 2010



About this Report

Site Anomalies

In the event that conditions encountered on site
during construction appear to vary from those
which were expected from the information
contained in the report, DP requests that it be
immediately notified. Most problems are much
more readily resolved when conditions are
exposed rather than at some later stage, well after
the event.

Information for Contractual Purposes
Where information obtained from this report is
provided for tendering purposes, it is
recommended that all information, including the
written report and discussion, be made available.
In circumstances where the discussion or
comments section is not relevant to the contractual
situation, it may be appropriate to prepare a
specially edited document. DP would be pleased
to assist in this regard and/or to make additional
report copies available for contract purposes at a
nominal charge.

Site Inspection

The company will always be pleased to provide
engineering inspection services for geotechnical
and environmental aspects of work to which this
report is related. This could range from a site visit
to confirm that conditions exposed are as
expected, to full time engineering presence on
site.

July 2010
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m Doug’as Partne,’s Douglas Partners Pty Ltd

Geotechnics | Environment | Groundwater ABN 75 053 980 117
www.douglaspartners.com.au

Permeability Testing - Falling Head Test Report

Client: Atlassian Pty Ltd Project No: 86767.00

Project: Proposed Commerical Development Test date: 31-Jul-19

Location:  8-10 Lee Street, Haymarket Tested by: JJH

Test Location Test No. BH1

Description: Standpipe in borehole Easting: 333983.4 m

Material type: FILL/sandy CLAY, then SAND Northing 6249262.5 m
Surface Level: 20.1 m AHD

Details of Well Installation

Well casing diameter (2r) 1143  mm Depth to water before test 5.95 m
Well screen diameter (2R) 1143  mm Depth to water at start of test 0.00 m
Length of well screen (Le) 2 m

PVC screen 6.3m-4.3m, sand 6.3-4.2m; blank from 4.3m onwards, bentonite from 4.2m onwards

Test Results

. Change in
Time (sec) | Depth (m) Head: 5H (m) 8H/Ho
0.1 0 5.95 1.000
180.0 1.03 4.92 0.827
480.0 1.84 4.11 0.691
780.0 2.23 3.72 0.625
1080.0 2.51 3.44 0.578
1380.0 2.74 3.21 0.539 1.00 e e 1
1680.0 2.93 3.02 0.508 T
1980.0 3.05 2.90 0.487 a N
2280.0 3.18 2.77 0.466 i
2580.0 3.28 2.67 0.448 o 1\5
2880.0 3.38 2,57 0.432 £ "Xk
3180.0 3.46 249 0.418 Z )
4380.0 3.72 2.23 0.374 S A
4680.0 3.78 217 0.364 § i
6480.0 3.99 1.96 0.329 =
9780.0 4.28 1.67 0.281
0.10
0.1 1 10 100 1000 10000
Time (seconds)
To= 4500 seconds
Theory: Falling Head Permeability calculated using equation by Hvorslev
k = [r’ In(Le/R)])/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 6.5E-07 m/sec

0.232 cm/hour




m Doug’as Partne,’s Douglas Partners Pty Ltd

Geotechnics | Environment | Groundwater ABN 75 053 980 117
www.douglaspartners.com.au

Permeability Testing - Falling Head Test Report

Client: Atlassian Pty Ltd Project No: 86767.00

Project: Proposed Commerical Development Test date: 14-Aug-19

Location:  8-10 Lee Street, Haymarket Tested by: KR

Test Location Test No. BH1

Description: Standpipe in borehole Easting: 333983.4 m

Material type: FILL/sandy CLAY, then SAND Northing 6249262.5 m
Surface Level: 20.1 m AHD

Details of Well Installation

Well casing diameter (2r) 114.3 mm Depth to water before test 6.27 m
Well screen diameter (2R) 1143  mm Depth to water at start of test 0.36 m
Length of well screen (Le) 2 m

PVC screen 6.3m-4.3m, sand 6.3-4.2m; blank from 4.3m onwards, bentonite from 4.2m onwards

Test Results

. Change in
Time (sec) | Depth (m) Head: 5H (m) 8H/Ho
0.1 0.36 5.91 1.000
1.0 0.36 5.91 0.999
10.0 0.43 5.84 0.988
60.0 0.74 5.53 0.935
120.0 1.03 5.24 0.886 1.00 i —4]
300.0 1.59 4.68 0.791
600.0 2.15 412 0.697 A
900.0 252 3.75 0.633 3
1200.0 2.80 347 0.587 o \\
1800.0 3.17 3.10 0.525 £ L
2400.0 3.41 2.86 0.484 Z 1
3000.0 3.57 2.70 0.457 S
3600.0 3.70 2.57 0.435 §
4200.0 3.80 247 0.417 =
4793.0 3.89 2.38 0.403
5250.0 3.94 2.33 0.394
6450.0 4.07 2.20 0.372
6810.0 4.11 217 0.366
7230.0 414 2.13 0.360 0.10
7530.0 4.16 211 0.357 0.1 1.0 10.0 100.0 1000.0 10000.0
7950.0 419 2.09 0.353 )
8130.0 4.22 2.05 0.347 Time (seconds)
8670.0 4.25 2.02 0.342
To= 6500 seconds
Theory: Falling Head Permeability calculated using equation by Hvorslev
k = [r’ In(Le/R)])/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 4.5E-07 m/sec

= 0.161 cm/hour
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m Douglas Partners

Geotechnics | Environment | Groundwater

Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Permeability Testing - Rising or Falling Head Test Report

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 24-Apr-20
Location: 8-10 Lee Street, Haymarket Tested by: AS
Test Location Test No. BH103
Description: Standpipe in borehole Easting: 333978 m
Material type:  Sandstone Northing 6249263 m
Surface Level: 21.2 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 7.44 m
Well screen diameter (2R) 76 mm Depth to water at start of test 8.63 m
Length of well screen (Le) 0.8 m
Test Results
. . Change in
Time (min) Depth (m) Head: dH (m) dH/Ho
0 8.63 1.19 1.000
1 8.52 1.08 0.908
2 8.44 1.00 0.840
3 8.39 0.95 0.798
4 8.34 0.90 0.756 1.00
5 8.28 0.84 0.706 T
6 8.22 0.78 0.655 &
7 8.17 0.73 0.613 BN
8 8.12 0.68 0.571 R \\
9 8.08 0.64 0.538 <
10 8.04 0.60 0.504 P \\
14.5 7.89 0.45 0.378 § 0.10 \
20 7.75 0.31 0.261 § )
30 7.6 0.16 0.134 * \
40 7.53 0.09 0.076
50 7.49 0.05 0.042 \
60 7.47 0.03 0.025 \
70 7.46 0.02 0.017 )
80 7.45 0.01 0.008 001 \
88 7.44 0 0.000 0 1 10 100
Time (minutes)
To= 14.5 mins
870 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k = [r* In(Le/R)])/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k 1.4E-06 m/sec

0.493 cm/hour
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Permeability Testing - Rising Head Test Report

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 22-May-20
Location: 8-10 Lee Street, Haymarket Tested by: NB
Test Location Test No. BH104
Description: Standpipe in borehole Easting: 333983 m
Material type: ~ Sandstone Northing 6249272 m
Surface Level: 21.2 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 7.91 m
Well screen diameter (2R) 76 mm Depth to water at start of test 1095 m
Length of well screen (Le) 6 m
Test Results
Time (min) | Depth (m) H‘::j:”sHe L?n) SH/Ho
0 10.95 3.04 1.000
1 10.78 2.87 0.944
2 10.62 2.7 0.891
3 10.47 2.56 0.842
4 10.32 2.41 0.793
5 10.17 2.26 0.743 1.00
6 10.02 2.1 0.694
7 9.87 1.96 0.645
8 9.72 1.81 0.595 “L\
9 9.57 1.66 0.546 o >‘
10 9.43 1.52 0.500 s
12 9.13 1.22 0.401 ° \
13 8.98 1.07 0.352 S 0.10 \
15 8.69 0.78 0.257 3 \
20 8.07 0.16 0.053 T
25 7.95 0.04 0.013 \
30 7.93 0.02 0.007 \
35 7.92 0.01 0.003
62 7.91 0 0.000 x
0.01
0 1 10 100
Time (minutes)
To= 12.5 mins
750 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
=[r* In(Le/R)]/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k 3.5E-07 m/sec

0.127 cm/hour
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Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 17-May-20
Location: 8-10 Lee Street, Haymarket Tested by: NB
Test Location Test No. BH107A
Description: Standpipe in borehole Easting: 333945 m
Material type:  Sandstone Northing 6249270 m
Surface Level: 15.5 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 213 m
Well screen diameter (2R) 76 mm Depth to water at start of test 3.75 m
Length of well screen (Le) 0.5 m
Test Results
Time (min) Depth (m) Hec:::né;: E?n) 8H/Ho
0 3.75 1.62 1.000
5 3.72 1.59 0.981
10 3.69 1.56 0.963
20 3.63 1.50 0.926
30 3.58 1.45 0.895 1.00 .
40 3.52 1.39 0.858
50 3.46 1.33 0.821 A
60 3.39 1.26 0.778 :
70 3.33 1.20 0.741 o \
80 3.27 1.14 0.704 s
90 3.22 1.09 0.673 °
100 3.15 1.02 0.630 § 0.10
150 2.9 0.77 0.475 g \
190.5 2.73 0.6 0.370 *
200 2.7 0.57 0.352 \
300 2.43 0.3 0.185 |
400 2.29 0.16 0.099 \
500 2.21 0.08 0.049
600 217 0.04 0.025 0.01
700 2.15 0.02 0.012 1 10 100 1000
800 2.14 0.01 0.006
936 213 0 0.000 Time (minutes)
To= 190.5 mins
11430 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

= [r* In(Le/R)])/2Le To

where r = radius of casing
R = radius of well screen

Le =

length of well screen

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

k

1.4E-07
0.051

m/sec
cm/hour
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Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 26-May-20
Location: 8-10 Lee Street, Haymarket Tested by: AS
Test Location Test No. BH107A
Description: Standpipe in borehole Easting: 333945 m
Material type: ~ Sandstone Northing 6249270 m
Surface Level: 15.5 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 2.2 m
Well screen diameter (2R) 76 mm Depth to water at start of test 3.8 m
Length of well screen (Le) 0.5 m
Test Results
Time (min) | Depth (m) H‘::;”SH"’ L?n) SH/Ho
0 3.8 1.60 1.000
5 3.72 1.52 0.950
10 3.66 1.46 0.913
20 3.56 1.36 0.850
30 3.46 1.26 0.788
40 3.37 1.17 0.731 1.00 —
50 3.29 1.09 0.681
60 3.22 1.02 0.638
70 3.15 0.95 0.594 5\
80 3.08 0.88 0.550 o \\
90 3.03 0.83 0.519 s
100 2.97 0.77 0.481 ° \
120 2.87 0.67 0.419 S 0.10 \
137 2.79 0.59 0.369 3 \
150 2.74 0.54 0.338 T
200 2.59 0.39 0.244 \
300 2.39 0.19 0.119 )
400 2.29 0.09 0.056 \
500 2.24 0.04 0.025 \
600 2.22 0.02 0.013 0.01
650 2.21 0.01 0.006 0 1 10 100 1000
687 2.2 0 0.000
Time (minutes)
To= 137 mins
8220 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k =[r* In(Le/R)]/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 2.0E-07 m/sec

0.071 cm/hour
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Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 17-May-20
Location: 8-10 Lee Street, Haymarket Tested by: NB
Test Location Test No. BH107B
Description: Standpipe in borehole Easting: 333945 m
Material type:  Sandstone Northing 6249272 m
Surface Level: 15.5 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 2.65 m
Well screen diameter (2R) 76 mm Depth to water at start of test 10.72 m
Length of well screen (Le) 5.5 m
Test Results
Time (min) Depth (m) Hec:::né;: E?n) 8H/Ho
0 10.72 8.07 1.000
1 10.63 7.98 0.989
2 10.53 7.88 0.976
3 10.44 7.79 0.965
4 10.34 7.69 0.953
5 10.25 7.60 0.942 1.00
6 10.16 7.51 0.931
7 10.07 7.42 0.919
8 9.98 7.33 0.908
9 9.89 7.24 0.897 o ]
10 9.8 7.15 0.886 s
20 8.98 6.33 0.784 °
30 8.16 5.51 0.683 g 010
40 7.36 4.71 0.584 g \
50 6.56 3.91 0.485 * \
60 5.76 3.11 0.385 \\
61.5 5.64 2.99 0.371
70 4.87 2.22 0.275 \
80 4.22 1.57 0.195 X
90 3.73 1.08 0.134 0.01
100 3.4 0.75 0.093 0 1 10 100 1000
150 2.75 0.1 0.012
200 2.71 0.06 0.007 Time (minutes)
300 2.69 0.04 0.005
400 2.68 0.03 0.004
500 2.66 0.01 0.001 61.5 mins
636 2.65 0 0.000 3690 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

= [r* In(Le/R)])/2Le To

where r = radius of casing
R = radius of well screen
Le = length of well screen

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

k

7.7E-08
0.028

m/sec
cm/hour
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k =[r* In(Le/R)]/2Le To

where r = radius of casing
R = radius of well screen
Le = length of well screen

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 26-May-20
Location: 8-10 Lee Street, Haymarket Tested by: AS
Test Location Test No. BH107B
Description: Standpipe in borehole Easting: 333945 m
Material type: ~ Sandstone Northing 6249272 m
Surface Level: 15.5 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 2.22 m
Well screen diameter (2R) 76 mm Depth to water at start of test 5.15 m
Length of well screen (Le) 5.5 m
Test Results
Time (min) | Depth (m) H‘::;”SH"’ L?n) SH/Ho
0 5.15 2.93 1.000
1 5.10 2.88 0.983
2 5.06 2.84 0.969
3 5.03 2.81 0.959
4 5.00 2.78 0.949
5 4.97 275 0.939 1.00
6 4.95 2.73 0.932 A
7 4.92 2.70 0.922 N
8 4.89 2.67 0.911
9 4.86 2.64 0.901 o \
10 4.84 2.62 0.894 s \
20 4.58 2.36 0.805 2 \
30 4.35 213 0.727 & 0.10 \
40 4.14 1.92 0.655 3 \
50 3.94 1.72 0.587 T
60 3.77 1.55 0.529 \
70 3.61 1.39 0.474
80 3.47 1.25 0.427
90 3.35 1.13 0.386 \
95 3.30 1.08 0.369 oo \
100 3.25 1.03 0.352 0 1 100 1000
150 2.87 0.65 0.222
200 2.65 0.43 0.147
300 2.41 0.19 0.065
400 2.31 0.09 0.031
500 2.26 0.04 0.014 =
600 2.24 0.02 0.007
Theory: Falling Head Permeability calculated using equation by Hvorslev

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

k

5.0E-08
0.018

m/sec
cm/hour
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Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 5-Jun-20
Location: 8-10 Lee Street, Haymarket Tested by: NB
Test Location Test No. BH109B
Description: Standpipe in borehole Easting: 333970 m
Material type: ~ Sandstone Northing 6249311 m
Surface Level: 15.3 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water at end of test 217 m
Well screen diameter (2R) 76 mm Depth to water at start of test 0.13 m
Length of well screen (Le) 5.6 m
Test Results
Time (min) | Depth (m) H‘::;”SH"’ L?n) SH/Ho
0 0.13 2.04 1.000
1 0.27 1.90 0.931
2 0.29 1.88 0.922
3 0.31 1.86 0.912
4 0.31 1.86 0.912
5 0.33 1.84 0.902 1.00 —
6 0.35 1.82 0.892
7 0.37 1.80 0.882 gy
8 0.39 1.78 0.873 ii\
9 0.41 1.76 0.863 o \
10 0.43 1.74 0.853 s
20 0.61 1.56 0.765 °
30 0.8 1.37 0.672 S 0.10
40 0.95 1.22 0.598 3 \
50 1.05 1.12 0.549 T \
60 1.14 1.03 0.505 )*\
70 1.21 0.96 0.471 \
80 128 0.89 0.436 \
90 1.36 0.81 0.397
98.5 1.42 0.75 0.368 0.01
100 1.43 0.74 0.363 0 1 10 100 1000
200 1.96 0.21 0.103
300 2.08 0.09 0.044 Time (minutes)
400 212 0.05 0.025
500 2.15 0.02 0.010
600 217 0 0.000 To= 98.5 mins
5910 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

k =[r* In(Le/R)]/2Le To

where r = radius of casing
R = radius of well screen
Le = length of well screen

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

k

4.7E-08
0.017

m/sec
cm/hour
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Permeability Testing - Falling Head Test Report

Client: Vertical First Pty Ltd Project No: 86767.00

Project: Proposed Commercial Development Test date: 5-Jun-20

Location: 8-10 Lee Street, Haymarket Tested by: NB

Test Location Test No. BH112A

Description: Standpipe in borehole Easting: 333926 m

Material type: ~ Sandstone Northing 6249325 m
Surface Level: 16.7 m AHD

Details of Well Installation

Well casing diameter (2r) 50 mm Depth to water before test 3.39 m
Well screen diameter (2R) 76 mm Depth to water at start of test 0.00 m
Length of well screen (Le) 0.5 m

Test Results

Time (min) | Depth (m) H‘::j:”sHe L?n) SH/Ho
0 0.00 3.39 1.000
0.10 0.05 3.34 0.985
0.20 0.1 3.29 0.971
0.30 0.15 3.24 0.956
0.40 0.19 3.20 0.944
0.50 0.23 3.16 0.932 1.00
0.60 0.27 3.12 0.920 Ay
0.70 0.31 3.08 0.909 e
0.80 0.35 3.04 0.897
0.90 0.38 3.01 0.888 °
1.00 0.42 2.97 0.876 s
2 0.7 2.69 0.794 °
3 0.9 2.49 0.735 S 0.10
4 1.06 2.33 0.687 E
5 1.18 2.21 0.652 T
6 1.29 21 0.619
7 1.37 2.02 0.596
8 1.44 1.95 0.575
9 15 1.89 0.558
10 1.56 1.83 0.540 0.01
20 1.77 1.62 0.478 0 1 10 100
30 1.85 1.54 0.454
40 1.98 1.41 0.416 Time (minutes)
50 2.08 1.31 0.386
55.6 2.14 1.25 0.369
60 219 1.2 0.354 To= 55.6 mins
3336 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k =[r* In(Le/R)]/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 4.8E-07 m/sec

0.174 cm/hour
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Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 21-May-20
Location: 8-10 Lee Street, Haymarket Tested by: NB
Test Location Test No. BH112B
Description: Standpipe in borehole Easting: 333928 m
Material type:  Sandstone Northing 6249324 m
Surface Level: 16.8 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 5.37 m
Well screen diameter (2R) 76 mm Depth to water at start of test 5.75 m
Length of well screen (Le) 6 m
Test Results
Time (min) Depth (m) Hec:::né;: E?n) 8H/Ho
0 5.75 0.38 1.000
1 5.74 0.37 0.974
2 5.69 0.32 0.842
3 5.67 0.30 0.789
4 5.66 0.29 0.763
5 5.65 0.28 0.737 1.00
6 5.64 0.27 0.711
7 5.63 0.26 0.684 %\
8 5.63 0.26 0.684 ‘\;
9 5.61 0.24 0.632 o \
10 5.6 0.23 0.605 s
15 5.55 0.18 0.474 °
18 5.51 0.14 0.368 S 0.10 \
20 5.49 0.12 0.316 g
30 5.42 0.05 0.132 * \
40 54 0.03 0.079 \
50 5.38 0.01 0.026
50.5 5.37 0 0.000
0.01
0 1 10 100
Time (minutes)
To= 18 mins
1080 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

k = [r* In(Le/R)])/2Le To

where r = radius of casing
R = radius of well screen
Le = length of well screen

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

k

2.4E-07

m/sec

0.088 cm/hour
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Permeability Testing - Falling Head Test Report

Client: Vertical First Pty Ltd Project No: 86767.00
Project: Proposed Commercial Development Test date: 5-Jun-20
Location: 8-10 Lee Street, Haymarket Tested by: NB
Test Location Test No. BH112B
Description: Standpipe in borehole Easting: 333928 m
Material type: ~ Sandstone Northing 6249324 m
Surface Level: 16.8 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 5.32 m
Well screen diameter (2R) 76 mm Depth to water at start of test 0.00 m
Length of well screen (Le) 6 m
Test Results
Time (min) | Depth (m) H‘::j:”sHe L?n) SH/Ho
0.0 0.00 5.32 1.000
0.1 0.06 5.26 0.989
0.2 0.17 5.15 0.968
0.3 0.26 5.06 0.951
0.4 0.36 4.96 0.932
05 0.45 4.87 0.915 1.00
0.6 0.53 479 0.900 B
0.7 0.61 4.71 0.885 N
0.8 0.68 4.64 0.872 BN
0.9 0.76 4.56 0.857 o \\
1 0.82 4.50 0.846 =
2 1.36 3.96 0.744 ° \,
3 1.74 3.58 0.673 S 0.10
4 2.04 3.28 0617 3
5 2.29 3.03 0.570 T
6 2.52 2.8 0.526
7 2.71 2.61 0.491
8 2.89 2.43 0.457
9 3.06 2.26 0.425
10 3.20 212 0.398 0.01
11.2 3.35 1.97 0.370 0.1 1.0 10.0 100.0
20 413 1.19 0.224
30 46 0.72 0.135 Time (minutes)
To= 11.2 mins
672 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev
k =[r* In(Le/R)]/2Le To where r = radius of casing
R = radius of well screen
Le = length of well screen
To = time taken to rise or fall to 37% of initial change
Hydraulic Conductivity k= 3.9E-07 m/sec

0.141 cm/hour
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