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THE DOMA GROUP

PROPOSED CSIRO REDEVELOPMENT
SECTION 38 CAMPBELL ACT

GEOTECHNICAL INVESTIGATION REPORT

1 INTRODUCTION

In response to a request by The Doma Group, ACT Geotechnical Engineers Pty Ltd conducted a
geotechnical investigation for the proposed CSIRO redevelopment on Section 38, in Campbell,
ACT.

The project may involve the construction of several multi-storey apartment buildings of up to nine
storeys, as well as one and two storey fownhouses. The development may potentially have one
and two-level basements.

The aim of the investigation was to:

(i) Identify subsurface conditions, including the extent and nature of any fill materials, natural
soil profile, bedrock type and depth, and groundwater presence.

(ii) Provide site classification to AS2870 “Residential Slabs & Footings”.

(iii) Recommend suitable footing systems for the buildings including founding strata and
allowable bearing pressures.

(iv) Advise on preparation of subgrades for building slabs and pavements.

(v) Advise on excavation conditions and suitability of excavated materials for use in conftrolled
fill platforms and construction of structure platforms.

(vi) Advise on stable batter slopes, and provide low retaining wall design parameters.
(vii) Provide indicative design CBR values.
(viii)  Provide the Earthquake Site Factor.

(ix) Adyvise on site drainage and other relevant geotechnical issues.



2 SITE DESCRIPTION & GEOLOGY

Section 38, Campbell, ACT is bounded by a retirement village to the north-east, Campbell High
School to the south-east, Limestone Avenue to the south-west, and undeveloped land the north-
west. Figure 1 shows the site locality.

The roughly rectangular-shaped site is ~350m long x ~150m wide. The site is on the lower south-
western slopes of Mount Ainslie, and the ground generally dips towards the south-west. Figure 2
shows the current site layout with the auger hole and borehole locations.

The 1:50,000 Canberra, Queanbeyan & Environs Geology Map (Reference 1) documents the site to
be underlain by Silurian age Ainslie Volcanics bedrock that includes dacite and agglomerate.

3 INVESTIGATION METHODS
The field investigation was carried out between 18 and 20 July 2016, comprising the following:

e 14 auger boreholes to 3m depth or earlier refusal in bedrock
e 4 cored boreholes to 8m depth

A JCB 3CX Backhoe with an auger attachment was used to drill the 14 auger boreholes,
designated 1A to 14A, terminating in weathered bedrock at between 1.2m and 3m depth.

The four augered and cored boreholes, designated BH1 fo BH4, were drilled by frailer-mounted
Gemco 210D drill-rig. The overburden soils were augered using a 110mm continuous flighted helix
auger equipped with a tungsten fipped “V" bit. An NMLC ftriple-tube core barrel (~52mm 1.D)
equipped with diamond impregnated drill bit was used to core the bedrock. Water, with a bio-
degradable polymer additive to improve core recovery was used as the recirculating fluid.

The locations of the auger boreholes and coreed boreholes are shown on Figure 2, and the auger
hole and cared borehole logs, including core photographs, are included in Appendix A.

Core retrieved from boreholes BH1 to BH4 was placed in metal core trays. Following driling, the
core was photographed and selected sections tested for point-load strength. The point-load test
results are listed in Appendix B.

The borehole profiles were visually logged in accordance with the Unified Soil Classification System
(USCS). Definitions of geotechnical engineering terms used on the auger hole and cored borehole
logs, including a copy of the USCS chart, are provided in Appendix C.



4 INVESTIGATION RESULTS
4.1 Subsurface Conditions

Investigation auger holes 1A to 14A and cored boreholes BH1 to BH4 found the subsurface profile of
the site to comprise:

Geological Typical Depth Interval Description
Profile
TOPSOIL Om o 0.05m/0.5m SANDY SILT & SILTY SAND; low plasticity silt, fine fo

coarse sand, brown, dark brown, pale brown, grey-
brown, dark grey, some sub-angular gravels up fo
10mm size, some grass roofts, dry to moist, moist, loose,
soft. Not encountered in auger hole TA.

UNCONTROLLED Om/0.05m to 0.6m/1.3m SANDY CLAY & SANDY SILT; low to medium and

FILL medium plasticity fines, fine to coarse sand, dark red-
brown, orange-brown, some asphalt fragments, some
rounded gravels up fo 10mm size, moist, firm to stiff.
Only encountered in auger holes TA and 12A.

SLOPEWASH 0.1m/0.2m to SANDY SILT; low plasticity silt, fine to medium sand, pale
0.2m/0.3m grey, pale grey-brown, dry to moist, soft. Only

encountered in auger holes 5A, 6A, 7A, 13A and 14A.
ALLUVIAL/ 0.1m/0.6m to SANDY CLAY & CLAYEY SAND; mostly low and low to
RESIDUAL SOIL 0.5m/1.6m medium plasticity fines, some medium, medium to high

and high plasticity clay, fine to medium sand, fine to
coarse sand, brown, pale brown, red-brown, orange-
brown, grey-brown, pale yellow-brown, grey, some iron
staining, some silt, some ferruginous nodules up to 6émm
size, some sub-angular gravels up to 3mm size, dry to
moist, moist, stiff to very stiff, medium dense to dense.
Not encountered in auger hole 1A.

BEDROCK Below 0.5m/1.6m DACITE; fine to coarse grained, brown, pale brown,
yellow-brown, pale yellow-brown, orange-brown, grey,
green-grey, blue-grey, yellow-grey, pale yellow-brown,
red-brown, pale grey, some blue speckles, dry to moist,
dry; SILTSTONE; very fine grained, pale pink-brown, dry
& SANDSTONE; fine to coarse grained, yellow-brown,
yellow, trace ferruginous nodules up fo émm size, dry.
Extremely weathered (EW) and exiremely weak,
extremely to highly weathered (EW/HW) and very
weak and highly weathered (HW) and weak rock,
generally grading to highly to moderately weathered
(HW/MW), moderately weathered (MW) and weak to
medium sfrong, then moderately to slightly weathered
(MW/SW), slightly weathered (SW), slightly weathered
to fresh (SW/Fr) and fresh, medium strong to very strong
rock.

Uncontrolled fill was only encountered in auger holes 1A and 12A to 0.6m/1.3m depth. Bedrock was
encountered in all auger holes below 0.5m/1.6m depth. A single-level basement excavation is
expected to expose a mix or medium strong to very strong bedrock over the foundation, while a
two-level basement excavation is expected to expose mostly very strong to extremely strong
bedrock over the foundation.



Table 1 below is a summary of the depth to weak or medium strong rock and the depth to very

strong or extremely strong rock bedrock encountered in each borehole.

TABLE 1

Depth to Bedrock in Boreholes

Borehole Location Depth to Weak or Depth to Very Strong
Medium Strong or Extremely Strong
Bedrock Bedrock
BH1 Eastern Side of Site 0.8m 0.85m
BH2 Near Centre of Site 4.0m >8.0m
(Eastern Side)
BH3 Near Centre of Site 1.4m 3.3m
(Western Side)
BH4 Western Side of Site 1.8m 5.2m

4.2 Groundwater

Groundwater was not encountered within the 1.2m/8.05m excavation depth, and permanent
groundwater is not expected within the proposed ém excavation depth. However perched
groundwater may be present at shallower depth within the more pervious soils, especially at the
interface of the unconftrolled fill and natural soils.

4.3 Point-Load Strength Index Testing

Point-load strength index tests were carried out on selected representative rock core specimens
from boreholes BH1 to BH4. The index values were used to derive the approximate compressive
strength of the rock by applying the empirical relationship qu = 24 x Is(50) (Reference 2), where qu is
the ultimate compressive strength. The test method and calculation of point load strength index
Is(50) is in accordance with the test methods outlined by the International Society for Rock
Mechanics (Reference 3). The results of the testing are tabulated in Appendix B.

The estimated compressive strengths of the dacite bedrock are summarised in Table 2 below.

TABLE 2

Estimated Rock Compressive Strengths

Rock Weathering Grade Estimated Compressive No. of Point-Load Tests

Strength (MPa)

Range Average
HW, HW/MW & MW Dacite 43 -46.6 12.9 8
MW/SW, SW & SW/Fr Dacite 16.1 -84.7 52.5 10
Fr Dacite 82.3-177.8 115.6 7

The HW, HW/MW & MW dacite bedrock is expected to have compressive strengths ranging from
about 4MPa to 50MPa, the MW/SW, SW & SW/Fr dacite bedrock is expected to have compressive
strengths of 15MPa to 100MPa, while the Fr dacite bedrock is expected to have compressive
strengths of up fo 200MPa.



5 DISCUSSION & RECOMMENDATIONS
5.1 Site Classification

Based on the expected shrink-swell properties of the underlying natural soils, we estimate the
characteristic ground surface movement ys defined by AS2870 for extreme seasonal changes in
ground moisture would be between 30mm and 40mm, therefore Class “M"” (moderately reactive)
in accordance with AS2870 “Residential Slabs & Footings” (Reference 4) guidelines.

Deemed to comply footing designs provided by AS2870 are applicable specifically to residential-
style one and two storey structures, or buildings with similar loads and super structure stiffness.

Uncontrolled fill was found to be present in the area around auger holes TA and 12A to 0.6m/1.3m
depth. The uncontrolled fill is greater than 0.4m depth and therefore these areas are classified a
Class “P" (problem site) in accordance with the requirements of AS2870. If footings are founded in
the natural soils/weathered bedrock below the fill or the fill is removed, or replaced with a properly
constructed controlled fill of a suitable low and/or medium plasticity soil, then footings can be
proportioned for a Class “M" (moderately reactive) site.

5.2 Building Footings & Groundslabs

The project may involve the construction of several multi-storey apartment buildings of up to nine
storeys, as well as one and two storey townhouses. The development may potenfially have one
and two-level basements. A single-level basement excavation is expected to expose a mix or
medium strong fo very strong bedrock over the foundation, while a two-level basement excavation
is expected to expose mostly very strong to extremely strong bedrock over the foundation.

Shallow pad and strip footings for structures constructed near existing grade should be founded in
the natural alluvial/residual soils or newly placed controlled fill (Section 5.3), below any topsail, silty
slopewash soils and uncontrolled fill. Alternatively, bored piers founding in the EW/HW and less
weathered bedrock below 0.8m/4.0m can be used.

For structures with a one or two-level basement, pad and strip footings are expected to found in
weathered bedrock. A single-level basement excavation is expected to expose mostly HW/MW
and MW bedrock, while a two-level basement excavation is expected to expose mostly MW/SW,
SW, and less-weathered bedrock.

Recommended allowable end-bearing pressures for various footing systems are provided in
Table 3.

ACT Geotechnical Engineers Pty Ltd



TABLE 3

Recommended Allowable End-Bearing Pressures for Footings

Foundation Expected Allowable End-Bearing Pressure

Material Type Depth Below Strips Pads Piers Shaft Shaft
Existing Adhesion Adhesion
Levels (Downward (Uplift

Loading) Loading)

Newly

Constructed - 100kPa 125kPa N.A. N.A. N.A.

Controlled Fill

Very Stiff to Hard
and Medium
Dense to Dense

Alluvial/Residual 0.1m/0.6m 125kPa 150kPa 200kPa 20kPa 10kPa
Soils & EW

Bedrock

EW/HW & HW

Bedrock 0.8Mm/4.0m 400kPa 500kPa 700kPa 70kPa 35kPa
HW/MW & MW

Bedrock 0.8m/3.0m 1500kPa | 2000kPa | 3000kPa 300kPa 150kPa
MW/SW & Less

Weathered 0.85m/>8.0m | 3000kPa | 5000kPa | 6000kPa 600kPa 300kPa

All footing excavations should be inspected and approved by an experienced geotfechnical
engineer to confirm the foundation material and design values, and to ensure the excavations are
clean and stable.

Groundslabs can be constructed on the newly constructed conftrolled fill, natural soils or weathered
bedrock following the removal of any silty topsoil, existing fill, soft or wet soils, or disturbed ground.
Following excavation to required level, slab areas on soil should be proof-rolled by a pad-foot roller
to check for any weak, wet or deforming soils that may require replacement. Suitable
replacement fill should be compacted at about OMC in not thicker than 150mm layers to not less
than 95%ModMDD.

If required for design of ground slabs, a modulus of subgrade reaction of 30kPa/mm can be
assumed for a conftrolled fill or natural soil foundation and 100kPa/mm for a cut, EW/HW & less
weathered bedrock foundation.

53 Controlled Fill Construction
For construction of controlled fill platforms for structures, it is recommended:

e Areas be fully stripped of all topsoil, silty slopewash, uncontrolled fill and disturbed ground. A
general stripping depth of 0.1m/1.3m is expected.

o Stripped soil foundations be cross-ripped, moisture conditioned, and proof-rolled by a vibratory
pad-foot roller of not less than 9 tonne static mass to check for any weak or wet areas that
require replacement.

e Replacement fill and platform fill of suitable materials (Section 5.4) be compacted to required
level in not thicker than 150mm layers to not less than 95%ModMDD at about optimum moisture
content.

Fill placement and control testing be overviewed and certified by a geotechnical engineer at

Level 1 or 2 responsibility as defined in AS3798 - 1996 “Guidelines on Earthworks for Commercial &
Residential Developments” (Reference 5).

ACT Geotechnical Engineers Pty Ltd



5.4 Excavatability Assessment

The measure of the excavatability of bedrock is dependent on two important factors - (1) the
compressive strength of the rock, and (2) the nature and spacing of the defects in the rock. Charts
have been developed fo assist in providing a guide to what plant is required for given rock
conditions. A copy of the chart is provided in Figure 4. The green zone on the “Rock Excavation
Chart” in Figure 3 shows the area corresponding fo the expected rock and excavations conditions
at this site.

Upper 1m/2m of Subsurface Profile

Assuming a soil or weak (EW/HW & HW) rock with compressive strengths less than 10MPa and
defect spacing less than 300mm, based on these charts, the rock would be expected to be
diggable using conventional excavator digging and ripping. This type of rock is expected in the
upper Tm/2m of the profile except for the profile in the vicinity of borehole BH1, where very strong
rock was encountered at 0.85m depth.

Subsurface Below 1m/2m Depth

Assuming a weak to medium strong (HW/MW, MW, and MW/SW) rock with compressive strengths of
10MPa to 50MPa, based on these charts, where defect spacing is less than about 200mm, the rock
would be expected to be rippable. Where the defect spacing is greater than this, the rock is not
rippable, and rock hammering would be required. Given that the defect spacing of the rock is
typically between 50mm and 300mm, the majority of the rock is expected to be rippable, with
some rock hammering required. It is assessed that a large dozer (D8 or D?) would be able to rip the
maijority of the rock to the required maximum depths, with only minimal, localised rock hammering
required. This type of rock is expected below 1m/2m depth, extending to greater than ~8m depth.

5.5 Excavation Conditions
Given the above data, our assessment of the expected excavation conditions is as follows:

e Excavations for the first basement level may be (to ~3m depth) would be through topsail,
slopewash, uncontrolled fill and colluvial soils and weathered bedrock, the overburden soils
and EW, EW/HW, HW and HW/MW can all be dug by backhoe and excavator. MW and less
weathered bedrock is expected to be encountered below about Tm/1.5m depth, will
require heavy excavator or dozer (D8 or D9) ripping, with some localised rock hammering.
However, excavations for the second basement level (from ~3m to ~ém depth) would
mostly require heavy rock hammering. Table 4 below indicates the excavation conditions at
each borehole.

e Diriling of soldier pier holes could be conducted using a large piering rig (such as a
‘Soilmec’), of at least 30 tonnes.

ACT Geotechnical Engineers Pty Ltd



TABLE 4

Expected Bedrock Strength & Excavation Conditions

Borehole Depth Expected Rock Strength & Defect Required Excavation
Location Interval Spacing Equipment
BH1 Om to ~0.9m | Soil & weak rock - defect spacing Excavator
<60mm
~0.9m to 8m | Very strong rock - defect spacing of Heavy (dozer) ripping and
30mm to >300mm rock hammering
BH2 Om to 4m Soil & weak rock - defect spacing Excavator
<60mm
4m to 8m Weak to medium strong rock - defect | Mostly heavy (dozer)
spacing of 30mm fo 300mm ripping, some rock
hammering
BH3 Omto~1.7m | Soil & weak rock - defect spacing Excavator
<60mm
~1.7mto Medium strong rock - defect spacing Mostly heavy (dozer)
3.3m of 30mm to 300mm ripping, some rock
hammering
3.3m to 8m Very strong rock - defect spacing of Heavy (dozer) ripping and
100mm to >300mm mostly rock hammering
BH4 Om to ~3.4m | Soil & weak rock - defect spacing Excavator
<60mm
~3.4m to Medium strong rock - defect spacing Mostly heavy (dozer)
5.2m of 30mm to >300mm ripping, some rock
hammering
~52mto 8m | Very strong rock - defect spacing of Heavy (dozer) ripping and
100mm to >300mm mostly rock hammering

5.6 Use of Excavated Material

Any low to medium plasticity clayey/sandy alluvial/residual or clayey uncontrolled fill soils, could be
used in confrolled fill construction provided that they are within +/- 2% of optimum moisture content
and there are no particles greater than 75mm in size. The weak and medium strong rock would
break down to a clayey sandy gravel or gravelly clayey sand, and would make an excellent select
fill material. The stronger rock could also be used as select fill or even sub-base material, but would
have to be passed through a crusher to break down to suitable size. Otherwise, it could be used as
gabion rock or rip-rap rock.

The silty topsoail, slopewash and unconftrolled fill, and any medium to high plasticity clay is not

typically suitable for controlled fill, but could be used in non-structural applications such as
landscaping.
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If imported fill is required, a suitable select fill material would include a low or medium plasticity soil
such as clayey sand or gravelly clayey sand, containing between 25% and 50% fines less than
0.075mm size (silt and clay), and no particles greater than 75mm size.

Permanent groundwater is expected below at least 8m depth. Temporary perched seepages can
be present atf shallower depth following rain, but should be readily controllable during construction.

5.7 Temporary Excavation Support

Temporary site excavations to 1.5m depth can be formed near-vertical, although the loose topsail,
and unconftrolled fill should be cut at 1(H):1(V). Deeper temporary cuts should be formed no
steeper than 1(H):1(V). Alternatively, where space limitations preclude battering back, tfemporary
support options include:

(i) Soldier piers and tie-back anchors with horizontal lagging or reinforced shotcrete supporting
the vertical face between piers

(i) Battering back at between 0.25 to 0.5(H):1(V), and stabilising the face with reinforced
shotcrete.

Soldier piers can be socketed info dacite/siltstone/sandstone bedrock below basement level, with
lateral support provided by passive resistance in the socketed section, or by rock anchors, or
strutting from the foundation floors, or by a combination of these. Soldier piers could be spaced at
typically 3 to 5 pier diameters, with horizontal lagging or structural shotcrete applied between the
piers as the basement is progressively excavated. Alternatively, semi-contfiguous piers at 1.5 fo 2
pier diameter spacings without lagging could be used.

Design earth/rock pressures and lateral resistance parameters for temporary support systems are
given in Section 5.5. The overall stability against failure of support systems should be checked. For
temporary stability, a minimum factor of safety of 1.5 should be used.

Any permanent unsupported batters in soil and EW/HW and less weathered bedrock should be
formed no steeper than 2(H):1(V). Permanent soil batters would need to be protected against
erosion, either by stone pitching, shofcreting, or other suitable mean:s.

5.8 Design Parameters for Temporary Excavation Support Systems
5.8.1 Lateral Pressure on Tied-Back Walls

Design horizontal earth/rock pressures to excavation floor level for soldier piers progressively tied
back by tensioned ground anchors, and for walls strutted from the basement floor, can be
calculated using a frapezoidal pressure distribution given by (See Figure 4):

On = (6H x 4z) + 0.4q For z < 0.25H
H

On = (6H) + 0.4q Forz> 0.25H

where,

h is the horizontal earth/rock pressure acting on the back of the wall, in kPa
is the total height of the full excavation to be supported, in metres
is the depth from the top of the excavation, in metres
is any uniformly distriouted vertical surcharge acting on the ground surface at the top of the
excavation, in kPa

aNTQ

The above expression takes no account of groundwater pressure, as it is assumed the temporary
walls will be fully drained and permanent groundwater is expected below the proposed basement
floor level. Where the walls are to be covered by shofcrete and/or where these will be

9
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incorporated intfo a permanent basement wall, synthetic drainage strips should be placed against
the excavated face, leading to subsoil collector pipes at the base of the excavation, taken to a
basement pump out sump. Additional earth pressures due to footings of adjacent structures may
also have to be considered.

5.8.2 Lateral Pressure on Cantilevered Soldier Pier Walls
Design horizontal earth/rock pressures on soldier pile walls which derive their full support by

cantilevering from the bedrock below the basement level, can be calculated using a pressure
distribution given by (See Figure 5):

On = 6z + 0.49
where,

On is the horizontal earth/rock pressure acting on the back of the wall, in kPa

z is the depth below the top of the excavation in contact with the soldier piers, in metres

g is any uniformly distributed vertical surcharge acting on the ground surface atf the top of the
excavation, in kPa

The first term in the above expression is a friangular pressure distribution, the second a uniform
distribution. Again, it is assumed that adequate drainage will be provided to prevent build-up of
groundwater behind the walls.

5.8.3 Passive Resistance

The horizontal passive resistance provided by socketed sections of soldier piers in weathered
bedrock below excavation floor level can be calculated as:

Op =152 (Natural Soil & EW bedrock)
Op = 100z (EW/HW & HW bedrock)
Op =200z (HW/MW & less weathered bedrock)

where,

Op is the allowable passive pressure acting on the front of the pier/footing at depth z, in kPa
z is the pier socket length below excavation level in weathered bedrock, in metres

The effective width of a socketed pier for calculation of allowable passive resistance can be
assumed to be equivalent to twice its actual width, except where the centre to centre distance
between the piers is two diameters or less, in which case the soldier piers can be considered to act
as one contfinuous wall.

5.8.4 Tie-Back Anchors

Recommended allowable grout-to-soil and grout-to-bedrock bond values are as follows:

Natural Soil 30kPa
EW/HW, HW & HW/MW bedrock 150kPa
MW & less weathered bedrock 400kPa

Some anchors should be proof-tested by pull-out tests to confirm the suitability of these allowable
bond values especially any anchor holes that encounter groundwater.

It is recommend that ground anchors be inclined downward at between 5° and 20°, and that the
“fixed” (anchored) section for calculation of pullout capacity be assumed fo be the section of
each anchor extending beyond the 45° line from the basement floor. Tensioned cable anchors
should be used in preference to passive (non-tensioned) anchors.

10
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5.9 Permanent Basement Retaining Walls

Basement walls can be constructed to incorporate the excavation temporary support walls, or
constructed separately, with the space backfiled later or braced by horizontal struts to the
temporary support wall. Basement walls that incorporate or are rigidly strutted to the excavation
temporary supports should be designed to cater for the same Iateral earth pressure distribution
given in Section 5.5.1 in respect of the tied-back walls.

Basement walls constructed in open excavation and backfilled later should be designed on the
basis of the lateral earth pressures given in Section 5.5.2 for cantilevered soldier pile walls.

Backfill behind walls constructed separate from the excavation support walls should be clean,
granular and free-draining. To prevent surface water entering the backfill, the upper Tm could
conisist of a less pervious clayey soil.

5.10 Pavement Subgrades

Pavement subgrades should be prepared as outlined in Section 5.3. On-grade carpark subgrades
are expected to comprise natural soils or newly placed controlled fill, and pavements can be
designed using a subgrade CBR value of 3%. Pavements with cut in-situ weathered bedrock
subgrades, can be designed using a CBR value of 15%. Exposed subgrades should be inspected
by a geotechnical engineer to check the recommended design CBR value.

511 Earthquake Site Factor

The Geoscience website (Reference 6) lists the earthquake acceleration coefficients for major
centres to be considered in structural design. The Campbell area has an acceleration coefficient
of 0.06.

Section 4 of AS1170.4 “Minimum Design Loads on Structures - Part 4: Earthquake Loads”
(Reference 7) summarises the Site Subsoil Class which depends on the subsurface conditions at the
site in question. A Site Subsoil Class Ce is applicable for this project.

5.12  Site Drainage

Permanent groundwater is not expected within the proposed é6m excavation depth, however
perched groundwater may be present at shallower depth within the more pervious soils, especially
at the interface of the uncontrolled fill and natural soils.

Suitable surface drainage should be provided to ensure that rainfall run-off or other surface water

cannot pond against buildings or pavements. Subsoil drains should be provided along the upslope
sides of buildings and pavements. Drainage should be provided behind all retaining walls.

ACT Geotechnical Engineers Pty Ltd

ACT Geotechnical Engineers Pty Ltd
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APPENDIX A

Auger Hole Logs 1A to 14A & Cored Boreholes BH1 to BH4



Excavation No.

Excavation Log 1A

Sheet
1 of 1
Job No.
CLIENT: Doma Group C8247
Proposed CSIRO Redevelopment Location : See Figure 2

PROJECT 5o ction 38 Campbell ACT

Surface Level : Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

BOREHOLE/EXCAVATION LOG C8247.GPJ ACT GEO.GDT 29/7/16

>
I ) o Material Description, Structure 2 o> )
o o | € E= = : s == Field .
s | 2|< a2 |62 O BeE® Test Geological
IS @ % © 9 » Soil Type: Plasticity or Particle Characteristics, % © © g es Profile
© < O a ’(5 . Colour, Secondary and Minor Components, c & a Results
2 2 Moisture, Structure Q
Metres o
CL SANDY CLAY; low to medium plasticity fines, fine to coarse sand, dark red-brown, STIFF FILL
7 some silt, some asphalt fragments, dry to moist.
o
o |
L i
c
=1
3 |
o
c ]
L
) 1.0 —
c
o 1
p4
1.3
-7 EW/HW SILTSTONE; very fine grained, pale pink-brown, dry. VERY EW/HW
41— — - WEAK BEDROCK
F——] ROCK
1.7 [——
EXCAVATION TERMINATED AT 1.7m
7 DUE TO AUGER REFUSAL IN MW BEDROCK
2.0 —
3.0 —
4.0 —
5.0
Logged By : AB Date : 18/7/16 Checked By : Date
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Excavation Log

Excavation No.

2A

Sheet
1 0of 1

CLIENT: Doma Group

Job No.
C8247

Proposed CSIRO Redevelopment
PROJECT 5o ction 38 Campbell ACT

Location : See Figure 2

Surface Level : Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

>
- R . o % Material Description, Structure e o> .
o Q| C E= = : s == Field .
o | = E a (a8 O B =E Test Geological
€ o a [} ® ; Soil Type: Plasticity or Particle Characteristics, 20l c es -
S = | = a Jupa 7)) " [ B ) Profile
(@) 0} : Colour, Secondary and Minor Components, S y0O Results
2 2 Moisture, Structure Q
Metres o
SEZNI IS SILTY SAND; fine to coarse sand, low plasticity silt, brown, some grass roots, dry to LOOSE TOPSOIL
0.15 1 moist.
f CL SANDY CLAY; low plasticity fines, fine to medium sand, orange-brown, pale STIFF/ ALLUVIUM
| yellow-brown, some ferruginous nodules up to 5mm size, dry to moist. \S/'IEI'I?:;
4
1.0
CL SANDY CLAY; medium plasticity clay, fine to medium sand, yellow-brown, dry to STIFF/
1 moist. VERY
1.2 STIFF
3 CL SANDY CLAY; low plasticity clay, fine to coarse sand, yellow-brown, some VERY RESIDUAL
© 1 sub-angular gravels up to 3mm size, dry. STIFF/
b= 14 HARD
3 EW DACITE; fine to coarse grained, pale yellow-brown, dry. EXTREMEL EW BEDROCK
3] RN WEAK
S v ROCK
w A
o) \Y
c A
o \Y
< LAY
\Y
Y.,V
2.0 v \V
. | Vv
\Y
1A%
1V
Vv
| Vv
i Vv
1V
Vv
{1V
Vv
| vv
1V
36
EXCAVATION TERMINATED AT 3m
h DUE TO NEAR AUGER REFUSAL IN HW/MW BEDROCK
4.0 —
5.0
Logged By : AB Date : 18/7/16 Checked By : Date
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Excavation Log

Excavation No.

3A

PROJECT

Proposed CSIRO Redevelopment
Section 38 Campbell ACT

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

Sheet
1 of 1
Job No.
CLIENT: Doma Group C8247
Location : See Figure 2

Surface Level : Not Known

>
2 | |lo o |8 % Material Description, Structure 2 0> Field
a2 (|8l B |§S92| o 2. 2% Geological
e | = a s O ) - ) - ®5® Test g
£ @ % [9) © 3 » Soil Type: Plasticity or Particle Characteristics, 5 C = g Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
s sM SILTY SAND/SANDY SILT; fine to coarse sand, low plasticity silt, brown, some grass LOOSE TOPSOIL
10 roots, dry to moist.
1,00
03 [N\
sC CLAYEY SAND; fine to coarse sand, low plasticity fines, red-brown, some silt, dry to MEDIUM ALLUVIUM
= moist. DENSE
0.5
CL SANDY CLAY; medium plasticity clay, fine to coarse sand, red-brown, dry to moist. \S/'EIII?:; RESIDUAL
- |
]
s
5 |
c 0.8
8 EW DACITE; fine to coarse grained, pale yellow-brown, pale brown, dry. EXTREMEL EW BEDROCK
3] g VV WEAK
< ROCK
w 1.0,V
q) v
c LAY
o \4
z LAY
\4
YA
\4
VA
15 |V
HW/MW DACITE; fine to coarse grained, pale brown, dry. WEAK TO HW/MW
4 \Y4 MEDIUM BEDROCK
Vv STRONG
Twv ROCK
1.8
EXCAVATION TERMINATED AT 1.8m
b DUE TO NEAR AUGER REFUSAL IN HW/MW BEDROCK
2.0
3.0
4.0
5.0
Logged By : AB Date : 18/7/16 Checked By : Date
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Excavation Log

Excavation No.

4A

Sheet
1 0of 1

CLIENT: Doma Group

Job No.
C8247

Proposed CSIRO Redevelopment

PROJECT 5o ction 38 Campbell ACT

Location : See Figure 2

Surface Level : Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

>
2 | |lo o |8 % Material Description, Structure 2 0> Field
5 (85 B |59 o 2._£%3 T Geological
IS o8 s | o» Soil Type: Plasticity or Particle Characteristics, % © © S est Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
0.1 s sM SILTY SA_ND; fine to coarse sand, low plasticity silt, grey-brown, some grass roots, LOOSE TOPSOIL
T sc | \dry to moist MEDIUM RESIDUAL
LA CLAYEY SAND; fine to coarse sand, low plasticity clay, red-brown, pale yellow-brown, DENSE/
dry to moist. DENSE
o
) |
L i
c
S
3 |
o
= 1.0
w EW DACITE; fine to coarse grained, pale yellow-brown, dry. EXTREMEL EW BEDROCK
° YoV WEAK
8 vv ROCK
pd Twv
A
vv
vv
\4
VA
\4
VY
4 vv
19 |V
EXCAVATION TERMINATED AT 1.9m
2.0 DUE TO AUGER REFUSAL IN HW/MW BEDROCK
3.0
4.0
5.0
Logged By : AB Date : 18/7/16 Checked By : Date
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Excavation No.
Ll
Excavation Log oA
Sheet
10f1
Job No.
CLIENT: Doma Group C8247
PROJECT Proposed CSIRO Redevelopment Location : See Figure 2
Section 38 Campbe" ACT Surface Level : Not Known
Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter
>
. ; f %)
8 |sl2 g |8 o Material Description, Structure E 2> Field .
s | 2|< S |52 O _ » ) » BeE® Geological
€ o8 @9 » Soil Type: Plasticity or Particle Characteristics, o= S Test Profile
% ; O o ’(5 S Col_our, Secondary and Minor Components, S & o) Results
Metres Moisture, Structure 3
NEZANI Y] SILTY SAND/SANDY SILT; fine to coarse sand, low plasticity silt, brown, some grass LOOSE/ TOPSOIL
045 1. 0, roots, dry to moist. SOFT
, ‘ ‘ ‘ ML SANDY SILT; low plasticity silt, fine to medium sand, pale grey, dry to moist. SOFT SLOPEWASH
0.3
CL SANDY CLAY:; low to medium plasticity clay, fine to coarse sand, orange-brown, VERY ALLUVIUM
1 some iron staining, dry to moist. STIFF
g |
[}
2 1
=
3 4
o
c 1
L
© 4
5
= 1.0+ —]
15
EXCAVATION TERMINATED AT 1.5m
7 DUE TO AUGER REFUSAL IN MW BEDROCK
2.0
3.0
4.0 —
5.0 |
Logged By : AB Date : 18/7/16 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd
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Excavation Log

Excavation No.

6A

Sheet
1 0of 1

CLIENT: Doma Group

Job No.

C8247

PROJECT

Proposed CSIRO Redevelopment
Section 38 Campbell ACT

Location : See Figure 2

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

Surface Level : Not Known

>
I ) o Material Description, Structure 2 o Field
= Q| C E= = : o == ie .
a L c ol 52| O . = _ - BFsRE2 Test Geological
£ W % [0 © 5 ) Soil Type: Plasticity or Particle Characteristics, 5 O3 g es Profile
© = O o ’(5 . Colour, Secondary and Minor Components, c & a Results
2 2 Moisture, Structure Q
Metres o
NI SILTY SAND/SANDY SILT; fine to coarse sand, low plasticity silt, brown, some grass LOOSE/ TOPSOIL
1 ML roots, dry to moist. SOFT
02 14l
03 ‘ ML SANDY SILT; low plasticity silt, fine to medium sand, pale grey, dry to moist. SOFT SLOPEWASH
CL/ SANDY CLAY/CLAYEY SAND; low to medium plasticity clay, fine to coarse sand, VERY ALLUVIUM
1 SC orange-brown, some iron staining, dry to moist. STIFF/
o DENSE
8 _
i) ]
c
S
3 J
o
c ]
L
© 4
5
= 1.0
1.3
EW DACITE; fine to coarse grained, pale yellow-brown, dry. EXTREMEL EW BEDROCK
g VV WEAK
15 ROCK
EXCAVATION TERMINATED AT 1.5m
7 DUE TO AUGER REFUSAL IN MW BEDROCK
2.0
3.0
4.0
5.0
Logged By : AB Date : 18/7/16 Checked By : Date

ACT
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Excavation Log

Excavation No.

TA

Proposed CSIRO Redevelopment
PROJECT 5o ction 38 Campbell ACT

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

Sheet
1 of 1
Job No.
CLIENT: Doma Group C8247
Location : See Figure 2

Surface Level : Not Known

>
2 | |lo o % Material Description, Structure e o> Field
= o| S| = = : c == iel Geological
2 2|5 a |ad| O BEE® T eologica
€ o8 [} a9 o Soil Type: Plasticity or Particle Characteristics, o= S est Profile
@© ; O o ’(5 Colour, Secondary and Minor Components, c & a Results
2 2 Moisture, Structure Q
Metres o
01 s S [SME | SILTY SAND/SANDY SILT; fine to coarse sand, low plasticity silt, brown, some grass LOOSE/ TOPSOIL
’ ML roots, dry to moist. SOFT
ML SOFT SLOPEWASH
02 | || s SANDY SILT; low plasticity silt, fine to medium sand, pale grey, dry to moist. VIEDIDN ALLOVIOW
4 CLAYEY SAND; fine to coarse sand, low plasticity clay, orange-brown, some DENSE/
ferruginous nodules up to 6mm size, moist. DENSE
0.7
sC CLAYEY SAND; fine to coarse sand, low to medium plasticity clay, pale brown, dry to DENSE RESIDUAL
7 moist.
1.0
- |
o ,
2
c |
S
Q
8 |
c
L _
I 1.6
e X
o EW DACITE; fine to coarse grained, pale yellow-brown, dry. EXTREMEL EW BEDROCK
z a4 g pale Y WEAK
V iV ROCK
N Vv
| vv
2.0
\Y
Y.,V
\Y
V.,V
4 vv
4 \/v
25 |V
HW DACITE; fine to coarse grained, pale yellow-brown, dry. WEAK HW BEDROCK
4 \Y4 ROCK
\Y
A
28 v
EXCAVATION TERMINATED AT 2.8m
b DUE TO NEAR AUGER REFUSAL IN HW/MW BEDROCK
3.0
4.0 —
5.0
Logged By : AB Date : 18/7/16 Checked By : Date
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Excavation Log

Excavation No.

8A

Sheet
1 0of 1

CLIENT: Doma Group

Job No.
C8247

Proposed CSIRO Redevelopment
PROJECT 5o ction 38 Campbell ACT

Location : See Figure 2

Surface Level : Not Known

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

>
2 | olol < |& o Material Description, Structure e o Field
2 |8l € |ZSo L =% Geological
21S 8 |59 © . ” . . 5T & Test o
£ W % [9) © %) Soil Type: Plasticity or Particle Characteristics, > oL g Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
01 SEZNI IS SILTY SAND; fine to coarse sand, low plasticity silt, dark brown, moist. LOOSE TOPSOIL
. SC CLAYEY SAND:; fine to coarse sand, low to medium plasticity clay, orange-brown, DENSE RESIDUAL
I o moist.
o i At 0.4m, becoming yellow-brown, dry to moist.
8 _
i) J
c
S
3 J
o
c 4
L
© 4
5
2 |
v EW DACITE; fine to coarse grained, yellow-brown, dry to moist. \EVXJEKEMEL EW BEDROCK
13 1Y ROCK
HW DACITE; fine to coarse grained, yellow-brown, dry to moist. WEAK HW BEDROCK
N4 ROCK
Vv
15
EXCAVATION TERMINATED AT 1.5m
7 DUE TO AUGER REFUSAL IN MW BEDROCK
2.0
3.0
4.0
5.0
Logged By : AB Date : 18/7/16 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd
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Excavation Log

Excavation No.

9A

Proposed CSIRO Redevelopment
PROJECT 5o ction 38 Campbell ACT

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

Sheet
1 of 1
Job No.
CLIENT: Doma Group C8247
Location : See Figure 2

Surface Level : Not Known

>
2 | olol < |& o Material Description, Structure e o Field
s |2 8 |52 O 2= Geological
Sl & |a¥| o . " . - %5 Test 9
£ W % [9) © %) Soil Type: Plasticity or Particle Characteristics, > oL g Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
01 SEZNI IS SILTY SAND; fine to coarse sand, low plasticity silt, dark brown, moist. LOOSE TOPSOIL
CL SANDY CLAY; medium plasticity clay, fine to medium sand, yellow-brown, some VERY ALLUVIUM
b orange-brown, moist. STIFF
- |
(0]
o
& _
c |
=]
o
8 |
c
NN) B
2
§ 1 01 At 0.9m, becoming pale brown, some gravels up to 3mm size, dry to moist.
: EW DACITE; fine to coarse grained, pale brown, dry to moist. EXTREMEL EW BEDROCK
4 Vv WEAK
vv ROCK
V
LAY
14 M
EXCAVATION TERMINATED AT 1.4m
] DUE TO AUGER REFUSAL IN MW BEDROCK
2.0
3.0
4.0
5.0
Logged By : AB Date : 18/7/16 Checked By : Date

ACT
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Excavation No. 1 OA
Sheet
10f1
Job No.
CLIENT: Doma Group C8247
PROJECT Proposed CSIRO Redevelopment Location : See Figure 2
Section 38 Campbe" ACT Surface Level : Not Known
Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter
>
. o o)
8 slo 2 |8 % Material Description, Structure c o> Field .
s | 2|< S |52 O _ » ) » BeE® Geological
IS o8 @9 » Soil Type: Plasticity or Particle Characteristics, % © © S Test Profile
% ; O o ’(5 S Col_our, Secondary and Minor Components, S & o) Results
Metres Moisture, Structure 3
NEZNI Y SILTY SAND; fine to coarse sand, low plasticity silt, grey-brown, dry to moist. LOOSE TOPSOIL
7Q k\\ /;
03 1 RIZEN
B CL SANDY CLAY; medium plasticity clay, fine to coarse sand, pale yellow-brown, dry to VERY ALLUVIUM
5 § moist. STIFF
< |
=1
8 %7 CH VERY
LIC.I 7/ iﬁ:\;tDY CLAY; high plasticity clay, fine to coarse sand, pale yellow-brown, dry to STIFF
2 ] /
o
pz4 /
1.0 / —
=
EXCAVATION TERMINATED AT 1.2m
b DUE TO AUGER REFUSAL IN MW BEDROCK
2.0 —
3.0 —
4.0 — —
5.0 |
Logged By : AB Date : 18/7/16 Checked By : Date
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Excavation Log

Excavation No.

11A

PROJECT

Proposed CSIRO Redevelopment
Section 38 Campbell ACT

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

Sheet
1 of 1
Job No.
CLIENT: Doma Group C8247
Location : See Figure 2

Surface Level : Not Known

>
2 || o o % Material Description, Structure 2 o Field
= Q| C E= = : o == ie .
a |3|E S 52| O ) B ) o GeRE® Test Geological
IS o8 [7) o5 o Soil Type: Plasticity or Particle Characteristics, 5°25 es Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
NEZRNII ' SANDY SILT; low plasticity silt, fine to coarse sand, grey-brown, sub-angular gravels LOOSE TOPSOIL
1 up to 10mm size, dry to moist.
02 [ >~
CL-CH/|  SANDY CLAY/CLAYEY SAND; medium to high plasticity clay, fine to coarse sand, VERY ALLUVIUM
1 SC orange-brown, dry to moist. STIFF/
DENSE
- |
(0]
s
5 B
c |
=]
o
8 |
c
NN) i
2 0.9
o EW DACITE; fine to coarse grained, yellow-brown, moist. EXTREMEL EW BEDROCK
z 1.0— vv WEAK
ROCK
4 vv
1.2
EW/HW DACITE; fine to coarse grained, yellow-brown, moist. VERY EW/HW
. vv WEAK BEDROCK
14 ROCK
EXCAVATION TERMINATED AT 1.4m
] DUE TO AUGER REFUSAL IN MW BEDROCK
2.0
3.0
4.0
5.0
Logged By : AB Date : 18/7/16 Checked By : Date

ACT
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Excavation Log

Excavation No.

12A

Sheet

10f1

CLIENT: Doma Group

Job No.

C8247

PROJECT

Proposed CSIRO Redevelopment
Section 38 Campbell ACT

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

Location : See Figure 2

Surface Level : Not Known

Material Description, Structure

>
. )
(%} O c O > .
3 o < |8 (%] > = Field ;
s |[8lg| & |59 O 2._£%3 T Geological
€ o8 [} a9 o Soil Type: Plasticity or Particle Characteristics, o= S est Profile
@© ; O o ’(5 . Colour, Secondary and Minor Components, c & a Results
0 Metres 2 Moisture, Structure 8
005 e ol SM SILTY SAND; fine to coarse sand, low plasticity silt, dark brown, moist. LOOSE TOPSOIL
i ML SANDY SILT; medium plasticity silt, fine to coarse sand, orange-brown, some gl_ﬁ:;/lé FILL
B rounded gravels up to 10mm size, moist.
0.6
Cu SANDY CLAY/CLAYEY SAND; medium plasticity fines, fine to coarse sand, VERY ALLUVIUM
o 1 SC orange-brown, some silt, moist. STIFF/
9] DENSE
& |
c |
=]
3 1.0
c CL SANDY CLAY; medium plasticity fines, fine to coarse sand, grey-brown, pale VERY RESIDUAL
ﬁ b yellow-brown, some silt, moist. STIFF
c 4
(o]
pz4 |
EW SANDSTONE excavates as CLAYEY SAND; fine to coarse sand, low plasticity EXTREMEL EW BEDROCK
clay, yellow-brown, trace ferruginous nodules up to 6mm size, dry to moist. \évgég
HW SANDSTONE; fine to coarse grained, yellow, dry to moist. \évfﬁﬁ HW BEDROCK
EXCAVATION TERMINATED AT 2m
b DUE TO NEAR AUGER REFUSAL IN HW/MW BEDROCK
3.0
4.0
5.0
Logged By : AB Date : 18/7/16 Checked By : Date :

ACT
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Excavation Log

Excavation No.

13A

Sheet
1 0of 1

CLIENT: Doma Group

Job No.

C8247

PROJECT

Proposed CSIRO Redevelopment
Section 38 Campbell ACT

Location : See Figure 2

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

Surface Level : Not Known

>
2 | |lo o % Material Description, Structure e o> Field
s 8/ £| § |So| & 2 235 e Geological
e | = a s O ) - ) - ®s® 2 Test gl
£ @ % [9) © 3 » Soil Type: Plasticity or Particle Characteristics, 5 C = g Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
0.1 s ML SANDY SILT; Io_w plasticity silt, fine to coarse sand, dark grey, brown, some grass SOFT TOPSOIL
ML roots, dry to moist. SOFT SLOPEWASH
02 | 1 | SANDY SILT; low plasticity silt, fine to coarse sand, pale grey-brown, dry to moist.
sC - - - MEDIUM ALLUVIUM
- | CLAYEY SAND; fine to coarse sand, low to medium plasticity clay, brown, moist. DENSE/
[ DENSE
s
5 |
c |
=]
o
8 |
c
NN) 4
(0]
c |
(o]
pz4 4
1.0
i1 EW DACITE; fine to coarse grained, pale brown, dry. \EVXJEKEMEL EW BEDROCK
) ¢ EW/HW & HW
12 EW/HW & HW DACITE; fine to coarse grained, pale brown, dry. \ROCK BENRACK
EXCAVATION TERMINATED AT 1.2m VERY
. DUE TO AUGER REFUSAL IN MW BEDROCK wgﬁﬁ &
B ROCK
2.0
3.0
4.0
5.0
Logged By : AB Date : 18/7/16 Checked By : Date

ACT

ACT Geotechnical Engineers Pty Ltd




Excavation Log

Excavation No.

14A

PROJECT

Proposed CSIRO Redevelopment
Section 38 Campbell ACT

Equipment Type : JCB 3CX Backhoe
Excavation Dimensions : 300mm Diameter

Sheet
1 of 1
Job No.
CLIENT: Doma Group C8247
Location : See Figure 2

Surface Level : Not Known

BOREHOLE/EXCAVATION LOG C8247.GPJ ACT GEO.GDT 29/7/16

>
I ) o Material Description, Structure 2 o Field
= o | € S = : s == ie :
a L c ol 52| O . = _ - BFsRE2 Test Geological
£ W % [0 © 5 ) Soil Type: Plasticity or Particle Characteristics, 5 O3 g es Profile
© = O o ’(5 . Colour, Secondary and Minor Components, c & a Results
2 2 Moisture, Structure Q
Metres o
NEZNI IV SANDY SILT; low plasticity silt, fine to coarse sand, dark grey, brown, some grass SOFT TOPSOIL
1w roots, dry to moist.
02 [ >~
03 ‘ ML SANDY SILT; low plasticity silt, fine to coarse sand, pale grey-brown, dry to moist. SOFT SLOPEWASH
CL SANDY CLAY:; low to medium plasticity fines, fine to coarse sand, red-brown, some VERY ALLUVIUM
1 silt, moist. STIFF
°
D |
@
b= 1.0
=]
3 |
o
LE 4
© 1.3
c EW DACITE; fine to coarse grained, brown, dry. EXTREMEL EW BEDROCK
] g VV WEAK
= \ ROCK
vv
Tv
LAY
vv
vv
2.0
: HW DACITE; fine to coarse grained, brown, dry. WEAK HW BEDROCK
4 Vv ROCK
vv
23 M
EXCAVATION TERMINATED AT 2.3m
7 DUE TO AUGER REFUSAL IN MW BEDROCK
3.0
4.0
5.0
Logged By : AB Date : 18/7/16 Checked By : Date

ACT

ACT Geotechnical Engineers Pty Ltd
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Borehole Log

Borehole No.

BH1

Sheet

10f2

CLIENT: Doma Group

Job No.

C8247

Proposed CSIRO Redevelopment
PROJECT 5o ction 38 Campbell ACT

Equipment Type : Gemco 210A Drill Rig
Hole Diameter : 100mm

Location : See Figure 2

Collar Level : ~RL596.8m
Angle From Vertical : 180°
Bearing : N.A.

>
R N Q o Material Description, Structure 2 o Field
2 o | £ c . Qo == e .
a |3|E S 52| O ) B ) o GeRE® Test Geological
£ o8 a9 o Soil Type: Plasticity or Particle Characteristics, 5°25 es Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
BRI SILTY SAND; fine to coarse sand, low plasticity silt, grey-brown, dry to moist. LOOSE TOPSOIL
04 14
- CL SANDY CLAY; medium plasticity clay, fine to coarse sand, pale yellow-brown, grey, VERY ALLUVIUM -
] dry to moist. STIFF
0.8 | ]
085 | HW/MW DACITE; fine to coarse grained, grey. WEAK TO HW/MW A
1.0 CORING COMMENCED AT 0.85m MEDIUM \ BEDROCK 7[
l STRONG ]
] [ROCK__ | 1
2.0 —]
3.0 —]
- ]
o 7 —
L ]
c ]
3 |
o — ]
e 4.0 ]
L i
© ]
c 4
o | !
p4 i
5.0 —
6.0 — —]
7.0 —
8.0 —]
9.0 — —]
10.0
Logged By : AB/HR Date : 18/7/16 Checked By : Date

ACT

ACT Geotechnical Engineers Pty Ltd



THE DOMA GROUP

PROPOSED CSIRO REDEVELOPMENT
SECTION 38 CAMPBELL ACT

CORE PHOTOGRAPHS

Borehole No.: BHI

ACT Geotechnical engineers Pty Lid

Consulting Engineers Depih: 0.85m - 8.0m

0.85

Borehole BH1




Borehole No.

Cored Borehole Log BH1

20f2

Job No.
CLIENT: Doma Group C8247

Proposed CSIRO Redevelopment Location : See Figure 2

PROJECT  gection 38 Campbell ACT Collar Lovel - ~RL596 8

Angle From Horizontal : -90°

Drill Type : Gemco 210A Drill Rig Bearing : N.A

Barrel Type, Length, Drilling fluid : NMLC, 1.5m, Water

1s(50)
MPa

gth
Range

Soil or Rock Substance

g
— Description

Defect Description

Defects

A = axial

Method/Casing
R.Q.D./Lift
Water
Depth
Graphic
w Estimated

Degree of
Weathering

Ew
v Stren

s

D = diaxial )
Metres

vs
ES

0.85 CORING COMMENCED AT 0.85m DEPTH

1.0 DACITE; fine to coarse grained, grey, blue-grey, dry.
k— joint, 5°, planar, rough

FR
joint, 5°, planar, slightly rough, clay infill to 3mm

[= 2 joints, 35°, planar, slightly rough, staining

joint, 40°, planar, slightly rough, clay infill to 1mm
joint, 45°, planar, slightly rough, staining

joint, 35°, planar, rough

At 1.6m, becoming yellow-grey. SW/FR

-.I.

FR

joint, 5°, planar, rough, clay infill to 15mm

joint, 50°, planar, slightly rough, staining

joint, 15°, sub-planar, rough, staining

joint, 30°, planar, smooth

clay seam

joint, 25°, planar, smooth

joint, 55°, planar, slightly rough, staining

joint, 5°, planar, rough

joint, 40°, planar, slightly rough, clay infill to 10mm
joint, 30°, planar, slightly rough, clay infill to 10mm
joint, 45°, planar, rough

fragmented

joint, 0°, wavy, slightly rough

joint, 25°, planar, smooth, clay infill to 1mm

joint, 10°, planar, slightly rough, clay infill to 20mm

joint, 15°, planar, slightly rough, clay infill to 10mm
% joint, 10°, planar, slightly rough, clay infill to 5mm

mwisw| | | |l
EW_M
SWIFR

MW |
Ew_m
FR

oo
nn

oo

o~

35%
100%

HW/MW,| I

O
I
o
3

At 3.8m, becoming pale grey, blue speckled.

w)
]
N

joint, 5°, sub-planar, rough, clay infill to 2mm
joint, 40°, sub-planar, slightly rough, staining
joint, 0°, planar, rough, staining
joint, 15°, sub-planar, slightly rough, staining
joint, 20°, sub-planar, slightly rough, staining
joint, 45°, planar, smooth, staining
joint, 85°, sub-planar, smooth, staining
joint, 40°, planar, smooth, staining
joint, 90°, sub-planar, smooth, staining
joint, 90°, sub-planar, smooth, staining
joint, 90°, wavy, smooth, staining
joint, 40°, planar, rough, staining
joint, 0°, irregular, rough, staining
3 joints, 0°, sub-planar, rough
joint, 70°, planar, smooth, staining
joint, 70°, planar, smooth, staining
joint, 75°, sub-planar, rough, staining
joint, 60°, planar, slightly rough, staining
joint, 10°, planar, rough
joint, 0°, planar, rough, staining
D=27 joint, 60°, planar, smooth, staining
joint, 85°, planar, smooth, staining
joint, 10°, planar, slightly rough, staining
joint, 10°, irregular, rough, staining
joint, 40°, planar, rough
fractured and fragmented
| joint, 50°, planar, smooth
MW/SW L i\l 2 joints, 5°, planar, smooth
|\ joint, 10°, planar, smooth
joint, 10°, planar, smooth
8 | joint, 50°, planar, slightly rough, staining
o |

8%
100%

None Encountered

5.0 sSw

At 5.4m, becoming yellow-grey and yellow-brown.

6.0

37%
100%

EW
iw | |

sSw

MW

47%
100%

<< << <<k
\
o
n
N

CCdCdddddddddddddddddlleeeexkex

CORED BOREHOLE LOG C8247.GPJ ACT GEO.GDT 29/7/16

©

ll"joint, 0°, planar, rough
BOREHOLE TERMINATED AT 8m joint, 10°, planar, rough, clay infill to 20mm

joint, 15°, planar, slightly rough

oint, 25°, planar, slightly rough

joint, 0°, planar, rough

lil joint, 15°, planar, rough

joint, 20°, sub-planar, rough

I joint, 30°, planar, slightly rough

joint, 5°, sub-planar, slightly rough, staining
(il joint, 0°, planar, smooth, staining

\ joint, 5°, sub-planar, smooth, staining

‘ 2 joints, 5°, planar, slightly rough, staining

| joint, 5°, planar, smooth, staining

joint, 0°, planar, smooth

joint, 20°, planar, smooth, clay infill to 7mm
joint, 0°, planar, slightly rough, staining

9.0

10.0

Logged By : AB/HR Date : 18/7/16 Checked By : Date :

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd
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Borehole No. BH2
Borehole Log
Sheet
10f 2
Job No.
CLIENT: Doma Group C8247
PROJECT Proposed CSIRO Redevelopment Location : See Figure 2
Section 38 Campbell ACT Collar Level : ~RL598.2m
Equipment Type : Gemco 210A Drill Rig ggg:’?nFrc.)mNV:rtlcal : 180
Hole Diameter : 100mm g - NA
=
. ; fg )
8 |52 £ |2 %) Material Description, Structure c o> Field .
s | 2|< S |52 O _ » ) » BeE® Geological
€ o8 @9 » Soil Type: Plasticity or Particle Characteristics, o= S Test Profile
% ; O o ’(5 S Col_our, Secondary and Minor Components, S & o) Results
Metres Moisture, Structure 3
02 1 NEZRNIISIY] SILTY SAND; fine to coarse sand, low plasticity silt, pale brown, some grass roots, LOOSE TOPSOIL
] CL moist. VERY ALLUVIUM
05 SANDY CLAY; medium plasticity clay, fine to coarse sand, brown, moist. STIFF
ARV EW DACITE; fine to coarse grained, yellow-brown, dry to moist. EXTREMEL EW BEDROCK
i WEAK
1V ROCK
YoV
1.0 Vv -
Tv
v
1 Vi
1V
2'07, vv _
vy
1 vi
v
] Vv
3.0,V —
1 vi
8 4V
£ ] Vz
3 ad1Y
u% i CORING COMMENCED AT 4m
p ]
o ]
o —
zZ ]
5.0 ]
6.0 .
7.0
8.0
9.0
10.0 ]
Logged By : AB/HR Date : 19/7/16 Checked By : Date

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd



THE DOMA GROUP

PROPOSED CSIRO REDEVELOPMENT

SECTION 38 CAMPBELL ACT

CORE PHOTOGRAPHS

ACT Geotechnical engineers Pty Lid
Consulting Engineers

Borehole No.: BH2

Depth: 4.0m - 8.05m

Borehole BH2




Borehole No.

Cored Borehole Log BH2

20f2

Job No.
CLIENT: Doma Group C8247

Proposed CSIRO Redevelopment Location : See Figure 2

PROJECT  gection 38 Campbell ACT Collar Lovel - ~RL598 2m

Angle From Horizontal : -90°

Drill Type : Gemco 210A Drill Rig Bearing : N.A

Barrel Type, Length, Drilling fluid : NMLC, 1.5m, Water

1s(50)
MPa

gth
Range

Soil or Rock Substance

g
— Description

Defect Description

Defects

A = axial

Method/Casing
R.Q.D./Lift
Water
Depth
Graphic
w Estimated

Degree of
Weathering

EW
v Stren

s

D = diaxial )
Metres

vs
ES

CORED BOREHOLE LOG C8247.GPJ ACT GEO.GDT 29/7/16

1.0

N
o
I RIS R TR BRI RV IS ST SR BT

CORING COMMENCED AT 4m DEPTH

@

»

DACITE; fine to coarse grained, yellow-brown, dry. — joint, 30°, planar, smooth

2 joints, 0 & 20°, planar, slightly rough, clay infill to
10mm

38%
100%

MW joint, 60°, wavy, rough

joint, 15°, planar, rough

joint, 50°, planar, smooth, clay infill to 2mm
joint, 75°, sub-planar, rough, staining

joint, 70°, planar, rough, staining

joint, 30°, irregular, rough
joint, 20°, planar, rough, staining

r—D=03

5.0

HW/MW,|

fractured

joint, 30°, irregular, rough

joint, 45°, planar, smooth, clay infill to 7mm
joint, 80°, planar, rough, staining

joint, 75°, planar, rough, staining

[ . joint, 0°, planar, rough, staining

joint, 25°, planar, smooth, clay infill to 20mm
r joint, 30°, wavy, rough, staining

joint, 40°, wavy, rough, staining

joint, 30°, sub-planar, rough

joint, 40°, planar, rough, staining

joint, 80°, sub-planar, rough, staining
joint, 0°, planar, smooth

joint, 40°, planar, rough, staining

D=02 joint, 10°, wavy, rough, clay infill to 20mm
: joint, 50°, planar, rough, staining

joint, 60°, planar, slightly rough, staining
joint, 10°, planar, rough

joint, 80°, planar, slightly rough, staining
joint, 10°, planar, rough

joint, 70°, stepped, slightly rough, staining
joint, 40°, planar, slightly rough, staining
joint, 20°, planar, slightly rough, staining

HW
D=02

23%
100%

6.0

None Encountered

HW/MW,|

N
=

38%
100%

ekl
NS G N G S O O O G U G O O U

EW/HW I

i

3 joints, 15°, planar, slightly rough, staining
joint, 25°, sub-planar, slightly rough

oint, 30°, planar, smooth, quartz infill to 15mm
joint, 15°, planar, smooth, clay infill to 20mm
joint, 15°, sub-planar, slightly rough

joint, 30°, sub-planar, smooth

BOREHOLE TERMINATED AT 8.05m

9.0

10.0

Logged By : AB/HR Date : 19/7/16 Checked By : Date :

Gﬁn@ngFrs ACT Geotechnical Engineers Pty Ltd
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Borehole Log

Borehole No.

BH3

Sheet

10f2

CLIENT:

Doma Group

Job No.

C8247

Proposed CSIRO Redevelopment

Location : See Figure 2

Section 38 Campbell ACT Collar Level : ~RL594m
: f °
Equipment Type : Gemco 210A Drill Rig ggg:’?nFrc.)mNV:rtlcal - 180
Hole Diameter : 100mm g - NA.
8 |52 £ |2 %) Material Description, Structure c 2> Field .
a L c =4 S2 O BeE® Geological
IS o8 @9 » Soil Type: Plasticity or Particle Characteristics, % © © S Test Profile
© ; O o ’(5 . Colour, Secondary and Minor Components, c & o) Results
2 2 Moisture, Structure Q
Metres o
BRI SILTY SAND; fine to coarse sand, low plasticity silt, pale brown, some grass roots, LOOSE TOPSOIL
03 1 moist.
T SC CLAYEY SAND; fine to coarse sand, low plasticity clay, red-brown, moist. gER'SUE’\/’l ALLUVIUM
I, DENSE
10 e At 0.8m, becoming orange-brown. DENSE
1.2 ]
14 7 CL SANDY CLAY; medium plasticity clay, fine to coarse sand, brown, moist. \S/EI?!!
— EW/HW DACITE; fine to coarse grained, yellow-brown, dry to moist. EW/HW
165 4.,V ¢ Y i vERY BEDROCK
] CORING COMMENCED AT 1.65m \ ROCK
2.0i
3.0
o ]
o ]
2 ]
c ]
3 ]
e 407
L ]
® ]
c 4
[e] -
=z ]
5.0i
6.0 ]
7.0i
8.0
9'07,
10.0
Logged By : AB/HR Date 19/7/16 Checked By : Date

ACT

ACT Geotechnical Engineers Pty Ltd




THE DOMA GROUP

PROPOSED CSIRO REDEVELOPMENT
SECTION 38 CAMPBELL ACT

CORE PHOTOGRAPHS

Borehole No.: BH3

ACT Geotechnical engineers Pty Ltd
Consulting Engineers

Depth: 1.65m - 8.0m

1.65

Borehole BH3
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Cored Borehole Log

Borehole No.

BH3

Section 38 Campbell ACT

2 of 2
Job No.
CLIENT: Doma Group C8247
PROJECT Proposed CSIRO Redevelopment Location : See Figure 2

Collar Level : ~RL594m

Drill Type : Gemco 210A Drill Rig
Barrel Type, Length, Drilling fluid : NMLC, 1.5m, Water

Angle From Horizontal : -90°
Bearing : N.A.

2 o |
HEINIEE a8Teel wo | [
S| 0 < i 0] a [OR=Rrm
Slals| & |a® Soil or Rock Substance 02 ETS 5 2ES Defect Description
d o | ®3 Description oG |5 oo Eg
2lg|l=| a |& Do |2 D = diaxial o)
3| © o g w A = axial ) ss
= Metres 52:2,28 58828
1.0 — —
165 4 CORING COMMENCED AT 1.65m DEPTH [ ]
] V. DACITE; fine to coarse grained, green-grey, some —Db=18 - k— joint, 25°, planar, rough, clay infill to 5mm ]
v yellow-brown, dry. L joint, 40°, sub-planar, rough, staining g
2.0 \Y4 MW/SW — joint, 15°, planar, rough, clay infill to 5mm —
1V r joint, 20°, sub-planar, rough, staining 1
Y.V L joint, 15°, sub-planar, rough, clay infill to 5mm ]
22% ] Vv L joint, 80°, planar, rough ]
100% v ) — joint, 25°, sub-planar, rough N
AV At 2.5m, becoming yellow-brown. EW [ joint, 85°, wavy, slightly rough ]
1V L fractured ]
Y oV MW —Db=05 Lt ogo . ]
joint, 5°, sub-planar, rough, staining
3.0 ] Vv [ joint, 80°, planar, rough, staining -]
] ] Vv HW r joilnt., 15°, sub-planar, rough ) 1
1 vv At3.3m, becoming blue-grey. L 2 joints, 60°, planar, slightly rough, clay infill to Smm
o 1V [ D=51 — joint, 30°, sub-planar, rough, staining E
180% /o/ ] vv r ’ (— joint, 55°, planar, rough ]
ARV L ]
40— v/ — ]
1 Vv r — joint, 30°, sub-planar, rough, staining 1
- 4 L ]
— O ] \V4 [ 1
= B = ]
V
‘g N vv C (— joint, 70°, planar, rough, staining ]
> 4 L ]
8 1 vv L Do3g t— joint, 45°, planar, rough, staining ]
UCJ 5.0 — \V4 L ;joint, 45°, planar, rough, staining ]
55% IV L [ joint, 60°, planar, slightly rough, staining ]
(O]
100% ¢ Y NV F H joint, 75° planar, rough, staining 1
o 1V r joint, 70°, planar, rough, staining, clay infill to 1mm ]
z 1 Vv L ["F joint, 0°, sub-planar, rough n
B v/ L joint, 70°, sub-planar, rough, staining ]
v FR - D=34 joint, 90°, wavy, rough, staining 1
B \/ E joint, 25°, sub-planar, rough 1
— 1V r I joint, 15°, sub-planar, rough, staining 1
6.0 \Y [ joint, 5°, sub-planar, rough ]
] vv L joint, 80°, sub-planar, rough, staining ]
"V L ]
ARV, L ]
v L ]
84% B 8 E
o I2AY4 L ]
100% Vi
B F-D=48 1
Yo L ]
70,V - ]
v L ]
1V L ]
1Yy i i ]
- i vv L ]
100% 4 i ]
100% iAWY FD=54 1
8.6/ : |
B BOREHOLE TERMINATED AT 8m o 1
9.0 — — —
10.0 7 L ]

Logged By :

AB/HR Date :

19/7/16

Checked By :

Date :

ACT

ACT Geotechnical Engineers Pty Ltd
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Borehole Log

Borehole No.

BH4

Sheet
10f2
Job No.
CLIENT: Doma Group C8247
Proposed CSIRO Redevelopment Location : See Figure 2
PROJECT  section 38 Campbell ACT Collar Level : ~RL588.5m

Equipment Type : Gemco 210A Drill Rig

Angle From Vertical : 180°
Bearing : N.A.

Hole Diameter : 100mm
2 | |lo o % Material Description, Structure 2 o Field
= Q| C E= = : o == ie .
a | &|<& a2 |62 O ) » ) » GeRE® Test Geological
e o8 [0} S| o Soil Type: Plasticity or Particle Characteristics, 5°25 es Profile
@© = (@) [a)] ’(5 - Colour, Secondary and Minor Components, c & o Results
2 2 Moisture, Structure Q
Metres o
ISR SILTY SAND; fine to coarse sand, low plasticity silt, grey-brown, some grass roots, LOOSE TOPSOIL E
1 dry to moist. 1
1/ Ny 7
0.5_] ]
1 CL SANDY CLAY; low to medium plasticity clay, fine to coarse sand, orange-brown, dry VERY RESIDUAL 1
0.8 1 to moist. STIFF ]
EW DACITE; fine to coarse grained, orange-brown, dry to moist. EXTREMEL EW BEDROCK |
1.0,V WEAK ]
q V. ROCK E
1\ i
1AV 1
Iv ]
4 v i
1.8 ] v ]
B EW/HW DACITE; fine to coarse grained, orange-brown, dry to moist. VERY EW/HW 1
207,V WEAK BEDROCK —
1V 1
V. ROCK
] Vv ]
N vv i
1 vv 1
30" ]
.0 V —
vy ]
o 34 1V ]
19} — CORING COMMENCED AT 3.4m —
g ] ]
c ] 1
3 | ]
8 1 _
e 4.0 ]
L 4 i
© 1 1
c i 1
o | !
p4 4 ]
5.0 —
6.0 — —
7.0 —
8.0 N
9.0 —
10.0 7 ]
Logged By : AB/HR Date 20/7116 Checked By : Date

ACT

ACT Geotechnical Engineers Pty Ltd



THE DOMA GROUP

PROPOSED CSIRO REDEVELOPMENT

SECTION 38 CAMPBELL ACT

CORE PHOTOGRAPHS

ACT Geotechnical engineers Pty Ltd
Consulting Engineers

3.4

Borehole BH3

Borehole No.: BH4

Depth: 3.4m-8.0m

CORELQOSS
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Cored Borehole Log

Borehole No.

BH4

Barrel Type, Length, Drilling fluid : NM

LC, 1.5m, Water

2 0of 2
Job No.
CLIENT: Doma Group C8247
Proposed CSIRO Redevelopment Location : See Figure 2
PROJECT  section 38 Campbell ACT Collar Level : ~RL588.5m
Drill Type : Gemco 210A Drill Rig Angle From Horizontal : -90°

Bearing : N.A.

2 o |
HENIE 2f[Egg B0 | . |
=0 = < o i V| 8¢ a [OR=Nemt L
Soalsl & |28 Soil or Rock Substance PC|ESS 5 2E3 Defect Description
Blglz| & © Description % | BEC | pedaaly O ©ER
] o © 8§ w P A = axial ) _Icc
= Metres 52:2,28 58828
1.0 — —
2.0 — —
3.0 — N
B CORING COMMENCED AT 3.4m DEPTH [ )
34 - = joint, 50° ptanar; Tough, staining
— V. DACITE; fine to coarse grained, green-grey, dry. = —
1v L i
T vv MW/SW| [ D=18 — joint, 50°, irregular, rough, staining ]
62:A, 4.0 — vv — K joint, 60°, planar, rough, staining ]
90% 1 v L joint, 90°, planar, rough, staining ]
IRV L joint, 70°, sub-planar, rough, staining ]
B E joint, 75°, planar, smooth, staining, clay infill to 2mm
457 vv At 4.4m, becoming yellow-brown. MW — —
[— 48 ] CORE LOSS ORE | |- qus i
0 v DACITE; fine to coarse grained, yellow-brown, dry. Ew M E D=19 [ clay seam 1
5.0 — — ’ —
ko] vV MW r Qjoint, 70°, planar, smooth, staining 1
@ E vv . r joint, 0°, sub-planar, rough, staining 1
9] 1 v At 5.2m, becoming green-grey. r |—joint, 25°, planar, rough ]
58%| S 1\ D=35 joint, 25°, planar, rough ]
94%| 3 < NV 8 ' joint, 20°, planar, rough i
8] 1V r joint, 70°, planar, smooth, staining R
& TV r |
[} 6.0 — \V - fjo@nt, 55°, planar, rough, staining —
5 1V sw 8 F— joint, 20°, planar, rough E
z 1A% L i
I 4 vv L joint, 10°, planar, rough i
-V — }joint, 50°, sub-planar, rough —
* Vi r joint, 85°, planar, rough, sand infill to 5mm 1
1V S — joint, 0°, sub-planar, rough g
0 E Vv At 6.8m, becoming blue-grey. F—D=35 E
7.0 — —
73% 1 vv r ]
100% v [ D=74 — joint, 50°, planar, rough, staining ]
1\ L ! joint, 30°, planar, smooth, clay infill to 3mm ]
| vv FR - joint, 20°, sub-planar, rough, staining —
4 v |- p
I\ L N ]
a0l ] V r t— joint, 40°, sub-planar, rough 1
= BOREHOLE TERMINATED AT 8m [ 1
9.0 — — —
10.0 7 L ]

Logged By : AB/HR

Date : 20/7/16

Checked By :

Date :

ACT
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Appendix B

Point-Load Strength Index Tests

Borehole Weathering Depth 1s(50) qu Type of Fracture
(m) (MPa) (MPa)
BH1 Fr 1.11 3.7 87.6 Joint, 70°, sub-planar, rough
SW/Fr 2.63 0.7 16.1 20°, sub-planar, rough
HW/MW 3.65 0.6 13.4 10°, sub-planar, rough
SW 3.83 0.7 16.3 Joint, 85°, wavy, slightly rough
SW 4.18 2.1 50.2 10°, irregular, rough
SW 5.51 2.8 67 0°, irregular, rough
SW 6.76 2.7 63.6 5°, irregular, rough
MW/SW 7.64 2.4 57.1 Joint, 45°, planar, rough, staining
BH2 MW 4.61 0.3 7.2 Joint, 60°, planar, rough, staining
HW 5.62 0.2 4.3 0°, sub-planar, rough
HW/MW 5.92 0.3 7.2 5°, wavy, rough
HW/MW 6.4 0.3 6 20° & 30°, planar, rough
HW/MW 7.09 0.2 5.5 15°, sub-planar, rough
BH3 MW/SW 1.71 1.8 43.4 5°, sub-planar, rough
MW 2.83 0.5 13 10°, sub-planar, rough
Fr 3.67 5.1 123.4 0°, sub-planar, rough
Fr 4.87 3.9 92.6 Joint, 60°, planar, rough, staining
Fr 5.71 3.4 82.3 Joint, 20°, irregular, rough
Fr 6.82 4.8 115.4 0°, planar, rough
Fr 7.72 5.4 129.8 0°, irregular, rough
BH4 MW/SW 3.9 1.8 43.2 0°, iregular, rough
MW 4.94 1.9 46.6 10°, sub-planar, rough
SW 5.51 3.5 84.7 25°, planar, rough
SW 6.88 3.5 83 Joint, 40°, sub-planar, rough, staining
Fr 7.3 7.4 177.8 20°, sub-planar, rough & 80°, sub-

planar, rough
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