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Appendix B. Project Alignment with Gate Locations 

 

  



GATE 02 
MW OFFICE ENTRY

GATE 01

GATE 03
Cathodic Protection Pillar 

(Intn Rd 2 & 3)

GATE 04
(Opposite 'Timber Sales')

GATE 05 - 06
SWALE DRAIN ADJ FENCE & DRAINAGE

CROSSING

GATE 07

FERNDALE ROAD

M
O

N
BU

LK
 R

O
AD

STONYFORD ROAD

GATE 10
(Large tree trunk blocking entry) GATE 08

(Sub Stn adjacent entry -
Mobile security camera)

GATE 07 - 08 (New indented Gate)

ANDERSON ROAD

GATE 07 - 08 (Pedestrian Gate)

McCARTHY ROAD

CHALET ROAD

SILVAN
 R

O
AD

SI
LV

AN
 R

O
AD

GATE 
(Entry to WR49)

GATE 11
(National Park entry adjacent)

TRACK

TRACK

GATE 09
(Opposite Nursery)

GATE 19 
PARKS VICTORIA

OUTFALL TO CREEK

GATE 21
PARK VICTORIA & WITH MOBILE CAMERA

GATE 14
"CAUTION DO NOT ENTER"

TAPE

GATE 15

GATE 16 - ACCESS OFF SILVAN RD

GATE 17

TRACK

GATE 13
(ParksVic entry adjacent)

GATE 12 & POTENTIAL
COMPOUND

(Entry off Silvan Road)

WISEMAN ROAD

SPRING ROAD

TREE ON FENCELINE (COUNCIL) & CLEARED AREA
EXAMPLE

OLD EMERALD ROAD

M
O

N
BU

LK
 R

O
AD

PARKS VIC BOARD TRACK
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Appendix C. Historical Investigations 

C.1 VVG and Jacobs Archive Boreholes 

Publicly sourced boreholes from VVG are summarised within Table C-1 and presented on Figure C-1, with a 

summary of investigation boreholes from Jacobs archives within Table C-2 and also presented on Figure C-1. 

 

Figure C-1. Borehole location map (Lotsearch: LS049167 superimposed with Jacob’s boreholes) 

98394 

98394 
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Table C-1. VVG Borehole Stratigraphy Summary (Lotsearch) 

Borehole 

ID 

Year Drillers Log Approximate Distance from 

Fence Alignment (m) 

79928 1975 

0.00m-1.00m TOPSOIL 

1.00m-10.00m CLAY 

10.00m-15.14m CLAY & STONE 

15.14m-22.00m SILT STONE 

22.00m-23.00m MUDSTONE GREY 

23.00m-24.00m BROKEN MUDSTONE 

24.00m-44.00m MUDSTONE HARD (DRILL DROPS) 

<20 

98394 1974 
0.00m-1.00m TOPSOIL 

1.00m-17.00m CLAY 

<20 

98393 1974 
0.00m-9.00m CLAY DECOM STONE 

9.00m-20.00m CLAY 

<20 

WRK048541 1985 

0.00m-1.22m SURFACE SOIL 

1.22m-6.10m RED CLAY 

6.10m-27.43m MOTTLED CLAYS 

<20 

79928 1975 

0.00m-1.00m TOPSOIL 

1.00m-10.00m CLAY 

10.00m-15.14m CLAY & STONE 

15.14m-22.00m SILT STONE 

22.00m-23.00m MUDSTONE GREY 

23.00m-24.00m BROKEN MUDSTONE 

24.00m-44.00m MUDSTONE HARD (DRILL DROPS) 

<50 

98394 1974 

0.00m-1.00m TOPSOIL 

1.00m-17.00m CLAY 

17.00m-22.00m CLAY STONE (NOT HARD) 

22.00m-31.00m NO SAMPLES 

31.00m-36.00m BASALT CLAY BANDS 

36.00m-40.00m BROKEN BASALT 

40.00m-47.00m BASALT SOME BROKEN PARTS 

47.00m-53.00m SOLID BLUE BASALT 

53.00m-54.00m CAVITY 

54.00m-60.00m BROKEN BASALT 

60.00m-66.00m SOLID BASALT 

66.00m-72.00m BASALT BLUE 

72.00m-74.00m DECOM BASALT BROKEN 

74.00m-85.50m BASALT BLUE 

85.50m-86.00m BEDROCK MUDSTONE SAND ON TOP 

<50 

WRK048621 1989 
0.00m-2.00m TOPSOIL 

2.00m-43.00m MOTTLED CLAY 
50 

WRK048600 1985 0.00m-15.00m RED BASALTIC CLAY 50 

WRK043263 2004 
0.00m-2.00m SOIL & CLAY 

2.00m-29.00m WEATHERED BASALT 
70 

WRK048611 1985 0.00m-18.00m YELLOW STIPLED CLAYS 90 

104877 1979 0.00m-18.29m MOTTLED CLAY 120 

WRK048553 1977 

0.00m-0.20m TOPSOIL 

0.20m-1.50m VERY FIRM RED CLAY 

1.50m-9.00m VERY FIRM PINK CLAY 

9.00m-15.50m MEDIUM FIRM MOTTLED CLAY 

180 

WRK042926 1992 

0.00m-1.00m TOPSOIL & CLAY 

1.00m-6.00m SUBSOIL 

6.00m-18.00m CLAY 

180 

98611 1972 
0.00m-0.91m SURFACE SOIL 

0.91m-45.72m MOTTLED CLAYS 
200 

98408 1976 

0.00m-1.00m TOPSOIL 

1.00m-38.00m WEATHERED BASALT CLAY VARIOUS COLOURS 

38.00m-38.10m STONE BAR 

38.10m-44.00m STONE AND CLAY 

44.00m-47.00m BASALT (WATER) 

300 
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Borehole 

ID 

Year Drillers Log Approximate Distance from 

Fence Alignment (m) 
47.00m-51.00m BASALT 

51.00m-61.00m VERY HARD BLUE BASALT 

61.00m-65.00m VERY HARD BASALT 

65.00m-72.00m HARD BLUE BASALT 

72.00m-75.00m BASALT SOME CRYSTALS NOT AS HARD 

75.00m-77.00m BLUE BASALT 

77.00m-80.00m BASALT BLUE 

80.00m-86.00m BASALT CRACKED 

86.00m-87.00m MUDSTONE 

127736 1995 

0.00m-10.50m CLAY RED/BROWN 

10.50m-16.00m CLAY RED 

16.00m-26.60m CLAY LIGHT BROWN (DAMP) 

330 

WRK048599 1985 

0.00m-0.60m RED TOPSOIL 

0.60m-3.60m RED CLAY 

3.60m-24.40m GREY/BROWN BASALT CLAY 

370 

WRK967939 2006 
0.00m-1.00m SOIL 

1.00m-33.00m MOTTLED SANDY CLAY 
400 

WRK092983 2016 
0.00m-7.00m Topsoil 

7.00m-15.00m CLAY 
400 

 

Table 6-1. Jacobs Investigation Borehole Stratigraphy Summary 

Borehole 

ID 

Year Drillers Log Approximate Distance from 

Fence Alignment (m) 

BH03 2019 

0.00m-0.20m Topsoil 

0.20m-3.45m SILTY CLAY: high plasticity, dark orange brown, trace fine 

rounded extremely weathered gravel (red) 

150 

BH04 2019 

0.00m-0.20m SOIL 

0.20m-2.50 Clayey SILT: high plasticity red/brown with traces of roots 

and black organic silt 

2.50m-2.95m Silty CLAY: medium plasticity, red/grey, trace fine gravel 

120 

BH31 2019 
0.00m-1.00m Topsoil: CLAY, dark brown/red, medium plasticity, trace 

gravel 
60 

BH32 2019 
0.00m-0.20m Topsoil 

0.20m-2.95 CLAY: high plasticity red/brown 
130 

BH37 2019 

0.00m-0.40m FILL: Sandy gravel 

0.40m-2.00 Silty CLAY: low plasticity red/brown 

2.00m-2.95 Extremely weathered rock EWR: recovered as clayey silt, low 

plasticity 

100 
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C.2 Melbourne Water Archive Boreholes 

Melbourne Water archival boreholes from data sets LD-007, LD-014, LD-080 and LD-101 (north boreholes) 

and LD-015 (south boreholes) are included within this appendix, with their general locations shown in 

Figure C-2. 

 

Figure C-2 Melbourne Water archive borehole locations 
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C.3 WR49 Monbulk Tank Cutting (Melbourne Water) 

 

Figure C-3. Rock cutting at WR49 Monbulk Tank site (Melbourne Water).  
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Appendix D. Site Walkover Notes 

Site walkover photos and observations are included in Table D-1, with the respective photo locations shown 

on Figure D-1 below. 

 

Figure D-1. Site walkover photo locations (MetroMap, 2023) 
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Table D-1. Site walkover observation notes 

Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

1 

 

01 Older 

Volcanics 

Mild to 

moderate 

vegetation. 

No signs of rock 

outcrops. 

Flat terrain. 

2 

 

01 Older 

Volcanics 

Conditions 

representative 

of majority of 

the eastern 

region. 

Predominately 

flat terrain with 

mild vegetation 

with no rock 

outcrops or 

boulders visible. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

3 

 

01 Older 

Volcanics 

Near Gate 07. 

A recently 

excavated 

trench and spoil 

near fence 

alignment with 

red brown clay 

to at least 1 m 

bgl. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

4 

 

01 Older 

Volcanics 

Spoil from 

trench in above 

photo. 

5 

 

02 

Humevale 

Formation 

overlain 

with Older 

Volcanics 

soils /  

03 Fill, 

Alluvial 

and 

Colluvial 

Soils and 

potential 

floaters  

South reservoir 

wall. 

Fence in good 

condition with 

no signs of 

movement. 

No rock 

outcrops visible. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

6 

 

04 

Humevale 

Formation 

Drainage 

embankment 

cut shows 

residual soils at 

least 500 mm 

deep. 

7 

 

04 

Humevale 

Formation 

Mild to heavy 

vegetation. 

No signs of rock 

outcrops. 

Increasing 

elevation 

moving south to 

north, mild 

slope. 

Overhead 

branches 

present. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

8 

 

04 

Humevale 

Formation 

Embankment 

cutting adjacent 

WR49 

Melbourne 

Water tanks 

showing 

extremely 

weathered 

siltstone rock. 

Can break off by 

hand, 

approximately 

500 mm bgl. 

9 

 

04 

Humevale 

Formation 

Residual soil in 

drain ~600 mm 

bgl. 

No rock 

outcrops visible. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

10 

 

04 

Humevale 

Formation/ 

05 Ferny 

Creek 

Rhyodacite 

Mild to heavily 

vegetated 

region. 

Terrain begins to 

drastically 

increase in 

elevation from 

this point for 

~ 200 m. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

11 

 

05 Ferny 

Creek 

Rhyodacite  

Visible 

rhyodacite 

floaters or 

outcrop. 

Several large 

boulders in area. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

12 

 

05 Ferny 

Creek 

Rhyodacite  

Example of large 

boulders 

dispersed 

throughout this 

area. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

13 

 

05 Ferny 

Creek 

Rhyodacite  

Example of large 

rhyodacite 

boulder situated 

adjacent fence 

alignment. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

14 

 

05 Ferny 

Creek 

Rhyodacite  

Rhyodacite 

floaters or 

outcrop. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

15 

 

05 Ferny 

Creek 

Rhyodacite  

Rhyodacite 

floaters or 

outcrop.  

16 

 

06 Quartz 

porphyrite  

Fallen tree; 

exposed residual 

soil appearing to 

be a high 

plasticity clay. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

17 

 

06 Quartz 

porphyrite  

Outcrops of a 

dark, much high 

strength rock, 

presumably 

porphyrite.  

18 

 

06 Quartz 

porphyrite  

Large gravel and 

cobbles 

distributed 

throughout this 

area. 

Photo shows 

broken rock with 

interior 

condition. 

Potentially 

imported fill for 

access track. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

19 

 

06 Quartz 

porphyrite  

Large rock 

outcrops, many 

similar exposed 

rocks of this 

type were seen 

in this area over 

approximately 

50-100 m of 

fence alignment. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

20 

 

07 

Humevale 

Formation  

Water ponding. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

21 

 

07 

Humevale 

Formation  

Likely example 

of current fence 

foundation.  

Concrete pier 

approximately 

250-300 mm 

dia, 500 mm 

deep, with steel 

post embedded. 

22 

 

07 

Humevale 

Formation  

Cobbles and 

coarse gravel of 

presumably 

siltstone 

distributed 

throughout area, 

potentially fill or 

colluvium. 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

23 

 

07 

Humevale 

Formation  

Embankment 

sections shows 

deep residual 

soil layering in 

this region. 

24 

 

Colluvium Creek  

~50-100 m 

north of fence 

alignment. 

No obvious signs 

of rock in 

embankment. 

Boulders appear 

to be artificially 

placed (may be 

locally sourced). 
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

25 

 

07 

Humevale 

Formation 

Located  

~50-100 m 

north of fence 

alignment. 

Heavy 

vegetation 

restricts access 

to fence. 

Image shows 

rock outcrop in 

drain along 

Silvan Road  
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Location 

ID 

Photo Geological 

Zone 

Observation 

Notes 

26 

 

07 

Humevale 

Formation  

Example of the 

heavy 

vegetation 

representative 

of the northern 

region. Fence 

falls behind 

vegetation 

~50 m from 

where photo was 

taken  
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Appendix E. Good Hillside Construction Practice (AGS 2007c) 

 



PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007 

APPENDIX G - SOME GUIDELINES FOR HILLSIDE CONSTRUCTION 
 

 GOOD ENGINEERING PRACTICE POOR ENGINEERING PRACTICE 
ADVICE   
GEOTECHNICAL 
ASSESSMENT 

Obtain advice from a qualified, experienced geotechnical practitioner at early 
stage of planning and before site works. 

Prepare detailed plan and start site works before 
geotechnical advice. 

PLANNING 
SITE PLANNING Having obtained geotechnical advice, plan the development with the risk 

arising from the identified hazards and consequences in mind. 
Plan development without regard for the Risk. 

DESIGN AND CONSTRUCTION 

HOUSE DESIGN 

Use flexible structures which incorporate properly designed brickwork, timber 
or steel frames, timber or panel cladding. 
Consider use of split levels. 
Use decks for recreational areas where appropriate. 

Floor plans which require extensive cutting and 
filling. 
Movement intolerant structures. 

SITE CLEARING Retain natural vegetation wherever practicable. Indiscriminately clear the site. 
ACCESS & 

DRIVEWAYS 
Satisfy requirements below for cuts, fills, retaining walls and drainage. 
Council specifications for grades may need to be modified. 
Driveways and parking areas may need to be fully supported on piers. 

Excavate and fill for site access before 
geotechnical advice. 

EARTHWORKS Retain natural contours wherever possible. Indiscriminatory bulk earthworks. 

CUTS 
Minimise depth. 
Support with engineered retaining walls or batter to appropriate slope. 
Provide drainage measures and erosion control. 

Large scale cuts and benching. 
Unsupported cuts. 
Ignore drainage requirements 

FILLS 

Minimise height. 
Strip vegetation and topsoil and key into natural slopes prior to filling. 
Use clean fill materials and compact to engineering standards. 
Batter to appropriate slope or support with engineered retaining wall. 
Provide surface drainage and appropriate subsurface drainage. 

Loose or poorly compacted fill, which if it fails, 
may flow a considerable distance including 
onto property below.  
Block natural drainage lines. 
Fill over existing vegetation and topsoil. 
Include stumps, trees, vegetation, topsoil, 
boulders, building rubble etc in fill. 

ROCK OUTCROPS 
& BOULDERS 

Remove or stabilise boulders which may have unacceptable risk. 
Support rock faces where necessary. 

Disturb or undercut detached blocks or 
boulders. 

RETAINING 
WALLS 

Engineer design to resist applied soil and water forces. 
Found on rock where practicable. 
Provide subsurface drainage within wall backfill and surface drainage on slope 
above. 
Construct wall as soon as possible after cut/fill operation. 

Construct a structurally inadequate wall such as 
sandstone flagging, brick or unreinforced 
blockwork. 
Lack of subsurface drains and weepholes. 

FOOTINGS 

Found within rock where practicable. 
Use rows of piers or strip footings oriented up and down slope. 
Design for lateral creep pressures if necessary. 
Backfill footing excavations to exclude ingress of surface water. 

Found on topsoil, loose fill, detached boulders 
or undercut cliffs. 

SWIMMING POOLS 

Engineer designed. 
Support on piers to rock where practicable. 
Provide with under-drainage and gravity drain outlet where practicable. 
Design for high soil pressures which may develop on uphill side whilst there 
may be little or no lateral support on downhill side. 

 

DRAINAGE   

SURFACE 

Provide at tops of cut and fill slopes. 
Discharge to street drainage or natural water courses. 
Provide general falls to prevent blockage by siltation and incorporate silt traps. 
Line to minimise infiltration and make flexible where possible. 
Special structures to dissipate energy at changes of slope and/or direction. 

Discharge at top of fills and cuts. 
Allow water to pond on bench areas. 
 

SUBSURFACE 

Provide filter around subsurface drain. 
Provide drain behind retaining walls. 
Use flexible pipelines with access for maintenance. 
Prevent inflow of surface water. 

Discharge roof runoff into absorption trenches. 

SEPTIC & 
SULLAGE 

Usually requires pump-out or mains sewer systems; absorption trenches may 
be possible in some areas if risk is acceptable. 
Storage tanks should be water-tight and adequately founded. 

Discharge sullage directly onto and into slopes.  
Use absorption trenches without consideration 
of landslide risk. 

EROSION 
CONTROL & 

LANDSCAPING 

Control erosion as this may lead to instability. 
Revegetate cleared area. 

Failure to observe earthworks and drainage 
recommendations when landscaping. 

DRAWINGS AND SITE VISITS DURING CONSTRUCTION 
DRAWINGS Building Application drawings should be viewed by geotechnical consultant  
SITE VISITS Site Visits by consultant may be appropriate during construction/  

INSPECTION AND MAINTENANCE BY OWNER 
OWNER’S 

RESPONSIBILITY 
Clean drainage systems; repair broken joints in drains and leaks in supply 
pipes. 
Where structural distress is evident see advice. 
If seepage observed, determine causes or seek advice on consequences. 
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