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Date: 13/02/2025 

 

Attention: Mr. Iman Ahmadian 

 

Re: Geotechnical Assessment 

Project No: KFMGR-240309-Rv01 

Address: 78 Mccarrs Creek Road, Church Point NSW 2105 

1. INTRODUCTION  

KFM Geotech (KFM) was engaged by Mr. Iman Ahmadian to carry out a geotechnical 

assessment of the site for the proposed retaining wall design at 78 Mccarrs Creek Road, 

Church Point NSW 2105. The site is bordered by residential properties to the south, 

north, and west, and Mccarrs Creek Road is located to the northeast. The site descends 

sharply from the roadside, presenting a striking slope that cascades towards the sea. The 

proposed development includes constructing a new retaining wall adjacent to the 

roadside to ensure structural stability and aesthetic integration. The height of the existing 

retaining wall is approximately 1.3-1.5m. As previously mentioned, the site has 

undergone significant earthworks, evident in the visible cuts and fills that have shaped the 

terrain. A timber retaining wall had initially been installed to manage the pressure of the 

roadside fill materials, though its condition now necessitates enhancement for long-term 

functionality.  

This assessment report is the copyright of KFM Geotech Pty Ltd and any unauthorized 

reproduction and usage by any person or third party other than the client for whom this 

assessment was commissioned is strictly prohibited.  

 

 

 

 

 

 

 

 

 

 

Figure 1. Site Plan  
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2. SITE INSPECTION & FINDINGS 

The site was inspected on 11 December 2024 by KFM Geotechnical Engineer. Two 

boreholes (BHs) were drilled at the upper level of the existing retaining wall using a hand 

auger to investigate subsurface conditions. Additionally, four (4) Dynamic Cone 

Penetration (DCP) tests were conducted to evaluate the strength of the soil layers and 

determine the potential depth of underlying rock. Two of the DCP tests were strategically 

positioned adjacent to the boreholes to correlate data, while the remaining two were 

conducted at the lower level of the retaining wall to assess soil conditions in critical areas 

influencing the stability and footing of the retaining wall. The location of BHs and DCPs is 

shown in Figure 1. The hand auger reached refusal at a maximum depth of 0.9m. The 

borehole logs and DCP test results are attached to this report. The borehole drilling 

observations and DCP test results indicate the site subsurface materials are assessed to 

comprise poorly to moderately compacted fill materials to a depth of around 2m. Below 

2m is inferred to be natural soil considering the DCP test results. Note, that natural 

materials were not encountered during our site investigation using hand auger due to 

shallow refusal on hard layers. KFM Geotech cannot confirm the presence and depth of 

natural soil at the site, though it may become visible during excavation. Note, that the site 

subsurface materials across the site may differ from our assessment based on the 

investigation carried out in this report. The recommendations provided in this report can 

be updated during the foundation works subject to site inspections by a geotechnical 

engineer if the site subsurface materials differ from our assumption in this report.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Borehole and DCP locations  
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A summary of the subsurface profile encountered in the borehole/DCPs is presented in 

Table 1 with the detailed log attached to this report.  

Table 1. Summary of Site Subsurface Profile  

Unit # Material Top of Unit (m, below ground level (bgl)) 

BH 1  BH2  

1 Fill, gravel, sand, brown 0.0 0.0 

2 Possible Natural soil 1.9 2 

Groundwater was not encountered in the boreholes/DCPs during the investigation. It 

should be noted that the fluctuations in the level of groundwater might occur due to 

variations in rainfall, temperature, and/or other factors. KFM believes that during the 

construction of the proposed retaining wall groundwater flow is unlikely to be 

encountered.  

The regional geology map demonstrates that the site is underlain by Middle Triassic rocks 

of the Gosford Subgroup (Tngn) from the Constitue unit. Unit Tngn comprises 

Interbedded laminite, shale, and sandstone; white quartz to quartz-lithic, very fine- to 

medium-grained sandstone; minor shale breccia and pebble polymictic conglomerate (at 

base of sandstone units), minor red clays. 

Considering the site subsurface profile, depth of fill materials, and foundation construction 

works, a site classification “P” is to be adopted for the site according to AS 2870-2011, 

Residential Slabs and Footings Standard.   

3. SITE SLOPE RISK ASSESSMENT 

The Australian Geomechanics Society guideline for Landslide Risk Management (2007) 

states that the landslide risk of a site is assessed based on the likelihood of a failure 

mode and the consequence of that failure mode (See Appendix B). A qualitative measure 

is presented for the risk to property and a quantitate approach is proposed for loss of life. 

The slope stability of a site depends on subsurface materials and their strength, slope 

angle and surface/sub-surface drainage. AGS (2007) guidelines consider a risk of 10-5 

per annum for persons most at risk on new development and risk of 10-4 is considered 

tolerable for existing slopes/developments, if risk treatment options will be employed to 

maintain or reduce the level of risk. Acceptable risks are usually considered to be one 

https://minview.geoscience.nsw.gov.au/#/(report:strat-unit/Tng)?lon=151.2790&lat=-33.65306&z=18.5&bm=bm1&l=ge611:n:100,ge610:n:100,ge69:n:100,ge68:n:100,ge67:n:100,ge66:n:100,ge65:n:100,ge64:n:100,ge63:n:100,ge62:n:100,ge61:n:100,ge612:y:100,hi1:n:25,wa1:y:100,ut1:y:50,ad0:y:100
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order of magnitude smaller than tolerable risks (10-6 per annum for new development and 

10-5 for existing slopes/developments.  

The site subsurface materials at the location of the retaining wall comprise moderately 

depth fill. Minor slope/retaining failure/movement on the existing timber retaining wall was 

observed during the site inspection. No sign of slope instability was observed on site 

below and above the retaining wall. The survey plan and ground features in the site 

observed during the inspection, depth of fill materials, and our site inspection 

observations were used in the slope risk assessment for the site.   

Applying the Geomechanics Society Guideline for slope risk assessment to the site 

surface and subsurface conditions at its existing condition, the risk to property is 

assessed to be low to very low. Shallow soil layer failure is considered as the potential 

mode of failure with the possible likelihood (one in thousand per annum or less) and 

insignificant to minor consequence to the property.  

The proposed development includes the construction of a new retaining in front of the 

existing retaining wall while keeping the existing retaining wall. No major excavation will 

occur during the construction except for the construction of a few piles (450mm piles) 

which does not increase the risk of slope instability to the site. The risk analysis summary 

is presented in Table 2.  

Table 2. Geotechnical Hazards and Risk Analysis Summary 

Failure 
Modes/Possible 

Hazard 

Assessed 
Likelihood 

Expected 
Consequences 

to Property 

Assessed 
Risk to 

Property 

Assessed Risk 
to Life 

Comments 

Existing fill/retaining 
wall slope failure  

Possible  
(10-3) 

minor 
(5%) 

Very Low to 
medium 
(5×10-5) 

4×10-6/annum* This level of risk to 
life and property is 
still 
UNACCEPTABLE.  
To have an 
ACCEPTABLE 
level, the 
recommendations 
in this report to be 
followed. 

New retaining wall slope 
failure  

Rare  
(10-5) 

Minor (5%) Very low 
(5×10-7) 
 

4×10-8/annum* Using engineer 
design retailing wall 
the risk will be 
reduced to the 
acceptable level 

*Assuming annual probability 10-3 , temporal probability 0.04, spatial probability 0.2, and vulnerability to the 
life of 0.2 
** Assuming annual probability 10-5 , temporal probability 0.04, spatial probability 0.2, and vulnerability to 
the life of 0.2 

Assuming the possible likelihood for the failure mode and minor consequence, a very low 

to medium risk level is assessed to the property before and during the construction. 

Implementing the specific engineering treatment such as supporting the existing fill and 

retaining wall by an engineered designed retaining wall will reduce the risk. Taking into 
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consideration all the specific engineering controls, the proposed development is 

considered to have “an acceptable risk level” for loss of property. The proposed 

development where undertaken in accordance with the specific engineering controls is 

considered to have “an acceptable risk level” for loss of life. It is also assumed that the 

required fencing/exclusion zone will be set up on-site during the retaining wall 

construction. Temporary propping of the existing retaining is recommended if any sign of 

further failure is observed. Adequate drainage to be provided for the retaining structure.  

Having taken into consideration the above and following the guidelines for hillside 

construction attached to this report (See Appendix D), an acceptable risk is achievable for 

both the property and the life for the site's during/after the retaining wall construction. 

4. FOOTING AND RETAINING WALL 

Australian Standard AS 2870-2011, Residential Slabs and Footings can be adopted for 

the design of the proposed footing and retaining wall for a site class “P”. Engineer-

designed foundations should be designed to support the load of the proposed 

development. An allowable bearing capacity of 60 kPa can be adopted for the retaining 

wall footing design. The lateral earth pressure parameters presented in Table 3 can be 

adopted for the retaining wall design.  

Table 3. Retaining Wall Design Parameters 

Unit # Unit weight 

(kN/m3) 

Active Earth 

Pressure 

Coefficient 

At Rest 

Earth 

Pressure 

Coefficient 

Passive Earth Pressure 

Coefficient/Ultimate 

Passive Resistance 

1- Fill 19 0.39 0.56 2.56 

Free-draining granular backfills and appropriate subsurface drainage are to be 

considered in the design and construction of the retaining walls to ensure dissipation of 

the water pressure occurs. Otherwise, the retaining walls are to be designed against 

water pressure.  

5. RECOMMENDATIONS ON EXCAVATION AND EARTHWORK   

The excavation in fill materials can be achieved using conventional earth working plants 

such as small to medium excavators fitted with a digging bucket and with no vibration 

occurring during the excavation. We expect major excavation for the foundation works. 

The excavation class based on SANS 1200D is assessed as soft for the fill materials. The 
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proposed development does not produce any major vibration and noise pollution on-site 

during the foundation works. The excavation in the fill materials (to 2m) to be battered 

with a slope not steeper than 1H:1V.  

If any fill layer is required during the construction for raising up the foundations, suitable 

granular fill materials with proper compaction (controlled/rolled) is required to ensure that 

excessive surface settlement does not occur. All fill brought onto the site (if required) is to 

be certified as ‘clean fill’ with a VENM certificate or similar documentation in accordance 

with EPA guidelines. The required backfill density and minimum frequency of compaction 

tests as outlined in AS 3798 should be followed for any site filling. If required, the suitable 

fill materials to be placed in loose layers of 200mm and compacted to 95% of standard 

maximum dry density.  

6. GENERAL RECOMMENDATIONS 

✓ Utilize a stormwater drainage system to collect surface water and drainage from 

behind the retaining walls.  

✓ Exercise caution during excavations near any footings or easements. If the 

excavation is within the zone of influence of any existing footing or easement, it 

must not go deeper than 100mm above the base of the existing footing. The zone 

of influence is determined by projecting a line upward at a 45° angle from the 

horizontal, starting from the invert of the existing footing or easement.  

✓ All on-site earthworks must comply with Australian Standard AS3798, which 

provides guidelines for earthworks in commercial and residential developments.  

7. LIMITATIONS AND CONDITIONS OF THE REPORT   

This report is the copyright of KFM Geotech Pty Ltd and any unauthorized reproduction 

and usage by any person or third party other than the client for whom this investigation 

was commissioned is strictly prohibited. The results of this investigation should not be 

used for any other purpose other than that for which it is specifically intended.  

This Geotechnical Site Investigation report has been prepared based only on the 

information provided at the time of this investigation and may not be valid if site 

conditions change. The findings presented in the report reflect the sub-surface conditions 
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specifically at the designated sampling and testing locations, and only to the depths 

probed during the investigation and at the time of assessment. It's important to note that 

sub-surface conditions are subject to abrupt changes influenced by geological processes 

and human activities. These alterations might occur subsequent to KFM Geotech 

fieldwork.  

KFM Geotech recommendations are formulated based on the observed conditions during 

the investigation. However, the accuracy of these recommendations may be impacted by 

undetected variations in ground conditions across the site, extending beyond the sampled 

areas. Additionally, budget constraints imposed by external parties or limitations in site 

accessibility may further constrain the scope of advice provided. We recommend that the 

foundation excavation for any type to be inspected by a qualified geotechnical engineer to 

confirm the subsurface conditions and advice recommended in this report.  

If the construction phase recommendations presented in this report are not implemented, 

the general recommendations may become inapplicable and KFM accepts no 

responsibility whatsoever for the performance of the building where recommendations are 

not implemented in full and properly tested, inspected, and documented.  

During the earthworks, if site conditions significantly differ from those indicated in this 

report, KFM Geotech to be contacted to provide further advice.  

8. REFERENCES 

• Australian Standard (AS 2870-2011), Residential Slabs and Footings 

• Australian Standard (AS 1726-2017), Geotechnical Site Investigations 

• Australian Standard (AS 3600-2009), Concrete structures 

• Australian Standard (AS 4678-2002), Earth-retaining structures 

• Australian Standard (AS 2159.2009), Piling-Design and installation 

• Australian Standard (AS 3798-1996), Guidelines on earthworks for commercial 

and residential developments  

 

For and on behalf of 

KFM Geotech Pty Ltd 

Dr. Mohammad Hossein Bazyar 

Managing Director 
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Appendix A 

BH Logs 
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DCP Results 

 Number of Blows for 100mm Penetration 

Depth (mm) DCP1 DCP2 DCP3 (1.3m lower than DCP1 

and DCP2) 

DCP4 (1.3m lower than DCP1 

and DCP2) 

0.0-100mm 0 1 1 0 

100-200mm 2 2 2 3 

200-300mm 1 2 3 2 

300-400mm 1 2 4 2 

400-500mm 1 1 2 3 

500-600mm 3 2 3 2 

600-700mm 11 3 2 2 

700-800mm 12 5 3 7 

800-900mm 8 3 5 B 

900-1000mm 6 3 5  

1000-1100mm 5 4 6  

1100-1200mm 5 5 5  

1200-1300mm 5 7   

1300-1400mm 5 4   

1400-1500mm 5 6   

1500-1600mm 6 4   

1600-1700mm 10 6   

1700-1800mm 6 21   

1800-1900mm 6 9   

1900-2000mm 4 6   

2000-2100mm 5 6   
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PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007 

APPENDIX C:  – QUALITATIVE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY (CONTINUED) 
 

QUALITATIVE RISK ANALYSIS MATRIX – LEVEL OF RISK TO PROPERTY  

LIKELIHOOD CONSEQUENCES TO PROPERTY  (With Indicative Approximate Cost of Damage) 
 Indicative Value of 

Approximate Annual 
Probability 

1:  CATASTROPHIC 
200% 

2:  MAJOR 
60% 

3:  MEDIUM 
20% 

4:  MINOR 
5% 

5:  
INSIGNIFICANT 

0.5% 
A – ALMOST CERTAIN 10-1 VH VH VH H M or L (5) 

B - LIKELY 10-2 VH VH H M L 

C - POSSIBLE 10-3 VH H M M VL 

D - UNLIKELY 10-4 H M L L VL 

E - RARE 10-5 M L L VL VL 

F - BARELY CREDIBLE 10-6 L VL VL VL VL 

Notes: (5) For Cell A5, may be subdivided such that a consequence of less than 0.1% is Low Risk. 
 (6) When considering a risk assessment it must be clearly stated whether it is for existing conditions or with risk control measures which may not be implemented at the current 

time. 

 

RISK LEVEL IMPLICATIONS 
Risk Level Example Implications (7) 

VH VERY HIGH RISK 
Unacceptable without treatment.  Extensive detailed investigation and research, planning and implementation of treatment 
options essential to reduce risk to Low; may be too expensive and not practical.  Work likely to cost more than value of the 
property. 

H HIGH RISK Unacceptable without treatment.  Detailed investigation, planning and implementation of treatment options required to reduce 
risk to Low.  Work would cost a substantial sum in relation to the value of the property. 

M MODERATE RISK 
May be tolerated in certain circumstances (subject to regulator’s approval) but requires investigation, planning and 
implementation of treatment options to reduce the risk to Low.  Treatment options to reduce to Low risk should be 
implemented as soon as practicable. 

L LOW RISK Usually acceptable to regulators.  Where treatment has been required to reduce the risk to this level, ongoing maintenance is 
required. 

VL VERY LOW RISK Acceptable.  Manage by normal slope maintenance procedures. 

Note: (7) The implications for a particular situation are to be determined by all parties to the risk assessment and may depend on the nature of the property at risk; these are only 
given as a general guide. 
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APPENDIX C:  LANDSLIDE RISK ASSESSMENT 

QUALITATIVE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY 
 

QUALITATIVE MEASURES OF LIKELIHOOD 

Approximate Annual Probability 

Indicative  
Value 

Notional 
Boundary 

Implied Indicative Landslide 
Recurrence Interval Description Descriptor Level 

10-1 10 years The event is expected to occur over the design life. ALMOST CERTAIN A 

10-2 100 years The event will probably occur under adverse conditions over the 
design life. LIKELY B 

10-3  1000 years The event could occur under adverse conditions over the design life. POSSIBLE C 

10-4  10,000 years The event might occur under very adverse circumstances over the 
design life. UNLIKELY D 

10-5  
100,000 years The event is conceivable but only under exceptional circumstances 

over the design life. RARE E 

10-6  

 

1,000,000 years 

 

The event is inconceivable or fanciful over the design life. BARELY CREDIBLE F 

5x10-2  20 years 

5x10-3  200 years 
2000 years5x10-4   

20,000 years 5x10-5 

5x10-6   200,000 years

Note: (1) The table should be used from left to right; use Approximate Annual Probability or Description to assign Descriptor, not vice versa. 

 

QUALITATIVE MEASURES OF CONSEQUENCES TO PROPERTY 

Approximate Cost of Damage 

Indicative 
Value 

Notional  
Boundary 

Description Descriptor Level 

200% Structure(s) completely destroyed and/or large scale damage requiring major engineering works for 
stabilisation.  Could cause at least one adjacent property major consequence damage. CATASTROPHIC 1 

60%  Extensive damage to most of structure, and/or extending beyond site boundaries requiring significant 
stabilisation works.  Could cause at least one adjacent property medium consequence damage. MAJOR 2 

20% Moderate damage to some of structure, and/or significant part of site requiring large stabilisation works.  
Could cause at least one adjacent property minor consequence damage. MEDIUM 3 

5% Limited damage to part of structure, and/or part of site requiring some reinstatement stabilisation works. MINOR 4 

0.5% 

 

Little damage.  (Note for high probability event (Almost Certain), this category may be subdivided at a 
notional boundary of 0.1%.  See Risk Matrix.) INSIGNIFICANT 5 

100% 

40% 

10% 
        1% 

Notes: (2) The Approximate Cost of Damage is expressed as a percentage of market value, being the cost of the improved value of the unaffected property which includes the land plus the 
unaffected structures. 

(3) The Approximate Cost is to be an estimate of the direct cost of the damage, such as the cost of reinstatement of the damaged portion of the property (land plus structures), stabilisation 
works required to render the site to tolerable risk level for the landslide which has occurred and professional design fees, and consequential costs such as legal fees, temporary 
accommodation.  It does not include additional stabilisation works to address other landslides which may affect the property. 

 (4) The table should be used from left to right; use Approximate Cost of Damage or Description to assign Descriptor, not vice versa 
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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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