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EXECUTIVE SUMMARY1 

This report is submitted to Lake Macquarie City Council in support of a Concept Development Application 
(DA) and first stage of development relating to 65 Glendale Drive, Glendale. The subject site is legally 
described as Lot 1 in DP 1286424 and has a total site area of 35.85 hectares. The site is zoned MU1, E2 
and C2, located northeast of the Stockland Shopping Centre and has frontages to Glendale Drive and 
Stockland Drive, with Main Road bounding the site to the north.  

The Concept DA will facilitate the future development of the site, generally in line with Lake Macquarie 
Council’s Development Control Plan for the Glendale Town Centre through definition of development parcels 
and associated uses that will support the delivery of Council’s North West Growth Strategy. The first stage of 
development includes a subdivision that will establish the greater lots, to be further subdivided in the future in 
accordance with the Concept DA. The first stage of development also includes site works that facilitate the 
subdivision. 

The subject site and general area around the site are known to be located over abandoned mine workings 
within the Dudley Seam by the Gretley Colliery. 

Using depth marks on the mine plans the workings are understood to be at a depth of 70m to 90m. The 
workings are described as mini-wall mine panels meaning the mine workings were generally much narrower 
than then depth of workings. During the mining of the Dudley Seam, subsidence monitoring was completed 
with subsidence generally being within expected values. 

With reference to the NSW Planning Portal surrounding properties are designated Guideline 3A which refers 
to Historical mine workings – low subsidence risk. This low risk refers to the mine workings being generally 
‘squat’ with width to heigh ratio greater than 5, with the majority of coal extracted beneath the site by mini-wall 
panels. 

The risk of subsidence was assessed in general accordance with SA NSW policies including: 

• Development Application – Subdivision Assessment Policy Version 2 5 April 2023. 

• Development Application – Merit Assessment Policy Version 2 5 April 2023. 
Using these policy documents the site has a ‘Moderate’ uncertainty factor. Although with a factor of safety 
greater than 2.1 would normally mean buildings require to be designed for ‘Safety’, due to the proposed 
mechanism, SA NSW have requested building be designed for ‘Serviceability’ for the proposed movements.  

Potential subsidence was assessed based on the mined mini-wall panel plus roadway less previous 
subsidence that generally occurred in the area using empirical charts (Holla, 1987). The assessed maximum 
potential subsidence values are: 

• Maximum subsidence 80mm. 
• Maximum tensile strains 1mm/m. 
• Maximum compressive strains 3mm/m, over a length of 20m, reducing to 1mm/m for the outer 10m for 

each panel. 
• Maximum tilts 1.2mm/m. 
• Maximum curvature: 

o 10km concave down. 
o 3.5km concave up. 

These subsidence values have been reviewed by Northrop Consulting Engineers (Project no 
NL221237_E01), who have confirmed buildings can be designed to accommodate the parameters and remain 
safe. 

 
1 This executive summary must be read in the context of the full report and the attached limitations.   
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Based on the above advice and previous experience, the development of buildings up to four (4) storeys in 
height with basement parking generally as shown in the Concept DA master plan can be achieved, subject to 
appropriate structural detailing in the design of buildings and services at the site. 
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1. INTRODUCTION 

Transport for NSW (Transport) commissioned Tetra Tech Coffey (Tetra Tech) to carry out a mine subsidence 
desktop study for the Concept Development Application and first Stage Development - 65 Glendale Road, 
Glendale. 

This report addresses the scope of works from Tetra Tech proposal 754-NTLGE320046-AA.Rev2 dated 17 
July 2023. It is submitted to Lake Macquarie City Council in support of a Concept Development Application 
(DA) relating to 65 Glendale Drive, Glendale. The subject site is legally described as Lot 1 in DP 1286424 and 
has a total site area of 35.85 hectares. 

The subject site (shown in Figure 1 below) is owned by the Transport Asset Holding Entity (TAHE). The site is 
largely vacant, except for a small portion of land to the south, which is being used by Sydney Trains for project 
operations and will be retained for this purpose. It is legally described as Lot 1, DP 1286424 and is currently 
zoned as E2 commercial centre, MU1 mixed use, C2 environmental conservation land uses. 

 

Figure 1: Aerial view of the site. 

1.1 PROPOSAL 
The proposed development comprises the following elements: 

• A Concept DA under s4.22 of the EP&A Act with proposed arrangement comprising: 
o Internal vehicular and active transport network. 
o Connections and alterations to the adjacent street network. 
o Civil and stormwater arrangement. 
o Bulk earthworks arrangement. 
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o Landscaped and public open space areas. 
o Bush fire management arrangement. 
o Ecological management arrangement. 
o Heritage management arrangement. 
o Future development parcels. 
o Land use and development envelope associated with each parcel.  

• A first stage of development, which includes subdivision comprising two phases: 
o Phase 1: Three (3) lots (north and south of Glendale Drive). 
o Phase 2: Subdivision of Lot 3 created at Phase 1 into seven (7) lots, including one (1) proposed road 

reserve lot. Works to facilitate the second subdivision phase, including (but not limited to): 
- Bulk earthworks. 
- Civil (stormwater and road) infrastructure. 
- Servicing infrastructure. 

The Concept DA proposes the following uses for each lot: 

• Lot 1 (north of Glendale Drive): 
o Development parcels comprising: 

- Mixed use buildings. 
- Residential flat buildings. 
- Multi dwelling housing. 
- Commercial. 

o Public open space. 

• Lot 2 (north of Winding Creek and east of Glendale Drive): 
o A development parcel comprising residential flat buildings. 

• Lot 3 (south of Glendale Drive): 
o Subdivision at Stage 2 into seven lots comprising: 

- Three lots with a permissible use (Lot 31, Lot 32, and Lot 33). 
- Three lots to be retained by TAHE for existing transport operational purposes (Lot 34, Lot 35, and 

Lot 36). 
- One lot for dedication as road reserve (Lot 37). 

Further information may be found in Appendix C. 

1.2 BACKGROUND 
The site and general area around the site are known to be located over abandoned mine workings within the 
Dudley Seam by the Gretley Colliery. This seam is also referred to as the Young Wallsend Seam when 
combined with the Nobbys Seam with both names used within the mine Record Tracing RT574. As Dudley 
Seam is shown on the individual sheets (U5450-52, U5450-61, and U5450-62) and a separation to other 
nearby seams, this seam name will be utilised. Using depth marks on the mine plans the workings are 
understood to be at a depth of 70m to 90m. The workings are described as mini-wall mine panels meaning the 
mine workings were generally much narrower than then depth of workings.  

With reference to the NSW Planning Portal surrounding properties are designated Guideline 3A which refers 
to Historical mine workings – low subsidence risk. 



Concept Development Application and First Stage Development 65 Glendale Road, Glendale  – Mine Subsidence 
Assessment Report 

Tetra Tech Coffey 3 
Report reference number: 754-NTLGE320046-AC.Rev4 
Date: 25 June 2024 

The following report presents the steps followed in the desktop study analysis of the mine workings, the data 
used in this assessment, and the resultant findings and recommendations for design. This report does not 
include assessment of potential movements from the construction of the building/s (i.e. consolidation of soil 
layers) and does not address footing design parameters. 

2. SCOPE OF WORK UNDERTAKEN 

This mine subsidence assessment has included: 

• A review of previous reports in the area including: 
o N09235/01-AG dated 6 July 2006 Railcorp Land at Glendale. 
o GEOTWARA22620AA-AB dated 16 December 2015. 

• A review of Record Tracing and mine survey plans within the Young Wallsend Seam / Dudley Seam 
supplied by Department of Primary Industries – Mineral Resources including: 
o RT574 Gretley Colliery workings Dudley Seam (sheets U5450-52, U5450-61, and U5450-62). 

• 1:100,000 Scale Newcastle Coalfield Regional Geology Sheet. 

• SA NSW Merit Policy document 2023. 

• Assessment of coal pillars stability using rectangular pillar theories, incorporated in the Modified UNSW 
Power Law strength equation as presented in (Galvin & University of New South Wales. School of Mining 
En, 1998). 

• Assessment of subsidence using empirical charts (Holla, 1987). 

2.1 MINE SUBSIDENCE 
Mine subsidence refers to the downward movement of the ground surface due to the failure of support at mine 
level. Subsidence can take the form of sinkholes or troughs.  Sinkholes (potholes) are usually circular collapse 
depressions with sides that can be steep and abrupt or gently sloping towards the centre. Sinkhole formation 
is controlled by the thickness of the rock overburden, jointing of the rock, mining conditions, and bulking of the 
roof fall material.  

For this reason, sinkholes are generally limited to mining within 25m of the surface with diameters usually less 
than 5m in diameter. However, a general rule of thumb is pothole subsidence can exist where the depth of 
cover is less than 10x the thickness mined. 

Troughs are broad, shallow depressions that result from the failure of one or more pillars or in the case of 
workings beneath the site, failure of mini-wall or longwall panels (refer to Figure 2). Pillars can fail by several 
ways including crushing, punching into the roof or the floor, roof failure exposing soil strength material to 
tributary loading. Long wall mining will have generally an immediate response to the ground surface during 
mining, with less potential for ongoing settlement. 
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Figure 2: A hydrogeological model proposed for the Central Coast (Forster & Enever, 1992) 

 

The trough size and deformations depend on the mined width, mined height, thickness and hardness of 
overburden rocks, and pillar stability. Deformations from trough subsidence can extend beyond the limits of 
mining. The zone beyond the limit of mining that is impacted by trough subsidence is determined by the angle 
of draw. Within the Newcastle Coal Measures an angle of draw of 26.5° to the vertical is generally adopted. 
This angle translates to one horizontal for every two vertical. That is, with workings at approximately 70m 
below the surface, pillars beyond a horizontal distance of 35m would not be expected to affect the building. 

3. SITE CONDITIONS 

3.1 SURFACE CONDITIONS 
The site is Lot 1 in DP 1286424 and has a total site area of 35.85 hectares. The site extends from Lake Road 
to the west, Main Road to the North, rear of Cedar Street residential lots to the east and a combination of the 
Hunter Sports Stadium and Great North Railway to the south. 

Topographically, the site is situated within a relatively low-lying area associated with Winding Creek. Ground 
surface reduced levels vary from approximately 17m AHD in the south of the site down to 7m AHD along 
Winding Creek and approximately 2.5m to 3.5m AHD in the creek bed. Winding Creek passes through the site 
from west to east dividing it in two. On either side, the ground slopes gently down toward the creek, generally 
at approximately 0° to 5° to the horizontal. 

Except for a few small, cleared areas (like the former George Durie Field) much of the current surface is 
covered in well-established bushland. 
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3.2 SUBSURFACE CONDITIONS 
With reference to the NSW government MinView Website, the site is generally underlain by alluvial flood plain 
associated with Winding Creek. Along Main Road the subsurface rocks belong to the Adamstown Subgroup of 
the Newcastle Coal Measures, particularly the Glebe Formation. To the south of Winding Creek, the surface is 
shown to be raised by Fill and in turn underlain by the Tickhole Formation. 

A section of strata shown on the mine plan for borehole DDH2 (RT574 aka sheet U5450-61) indicates that the 
sequence of strata from the surface to the Dudley Seam (aka Young Wallsend Seam) includes the unmined 
Fern Valley Seam, Victoria Tunnel Seam, and Nobby’s Seam. Sections of strata for boreholes DDH2 and 
DDH25 (sheets U5450-52, 61) indicate that the Dudley Seam thickness in this area is between approximately 
2.0m and 2.1m thick. 

Contours of the seam floor are shown on the mine plans. These indicate the Dudley Seam dip to be 
approximately 4° toward the southwest and the seam floor to be at approximately RL -65m AHD giving cover 
depths in the ranges of approximately 70m to 80m in Lot 1 and 78m to 85m in Lot 2 and 3a to 3f. 

The locations of various geological dykes (near vertical igneous intrusions) and faults are shown on the mine 
plans (sheets U5450-52, 61) and geological maps and have been reproduced on the attached Drawing 4. The 
indicated position of these features is at the Dudley Seam level and their surface position is likely to be in 
significantly different. The dip angle of the faults and dykes are not indicated in the available plans.  Fault 
throw (vertical displacement) and dyke thickness are shown for some locations, and these have also been 
reproduced in Drawing 4. The type of fault (normal or reverse) is indicated as is the down/upside across the 
faults. 

The faults and dykes of the area generally trend in a north-west, southeast direction, which is typical for the 
Newcastle / Lake Macquarie area as shown in Drawing 9. Fault throws of between 0.5m and 2m and dyke 
thickness of 1m are indicated. The site is situated between two normal fault / dyke systems that both have the 
down throw toward the site, suggesting previous tension on a regional scale. A system of thrust faults on a 
more local scale pass through the southern portion of the site and are indicative of horizontal compression. 
These thrust faults have been observed within the mine workings as “pop-up structures” (Lohe & Dean-Jones, 
1995) 

A feature of the normal faults are sub-horizontal slickensides indicating some reactivation of the faults by 
strike-slip motion, probably during the compressional deformation that generated thrust faults. 

The thrust faults in the mini-wall MW 7 and MW 8 areas are reported to have created problems of roof stability 
for considerable distances along the drives. The faults are low-angled (less than 45°) with deformation 
commonly around a claystone marker bed within the Dudley Seam. The total amount of shortening / over 
thrusting is understood to have been estimated by the Gretley Colliery to be up to 12m to 15m which has been 
accommodated by both thrusting and folding. 

The northwest trending normal fault encountered in mini-wall MW 8 (dip 75° NE, strike 310°) displaces an 
earlier thrust fault but is itself displaced by a later thrust fault. 

3.3 SUBSURFACE CONDITIONS 
The overburden units at the site based on DDH2 (refer to Drawing 7 with the location as shown on Drawing 3) 
are shown in Table 1. 
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The method of extraction was blind ended mini-wall panels separated either by chain pillars or barrier pillars 
with ventilation passing along the extracted panel to the development and main headings. Difficulties were 
encountered with mini-wall MW 8 due to geological faults and the panel was not extracted for a length of 
approximately 250m beneath the Railway Workshops refer to Drawing 3 and Drawing 4. 

These mini-wall panels range in width from 24m up to 34.4m (plus 5m for the roadwayl) and generally 
increase in width towards the south. These walls were separated by either 19m to 24m wide barriers or chain 
pillars with 19m to 24.5m width by approximately 45m long (although some pillars are up to 180m in length). 
At the western end of the site, more square shaped pillars were completed with widths and lengths ranging 
from 19m up to 24.5m. 

The height of these workings for each area is shown as a seam section on each sheet. These seam sections 
range in height from 1.7m up to 2.0m (refer to Drawing 7). The height of seam from the borehole log DDH2 
was 2.1m.  

On the 14 the November 1996 in the process of developing a roadway, the continuous miner connected with 
former workings by the Young Wallsend Colliery causing a sudden inrush of water. This roadway is more than 
2.5km to the west of the site.  

During later inspections of the mine workings near the site in 2001, the mine workings were found to be 
closed off with the rock above the mini-walls generally not caved, at least in visible area (Coffey Geosciences 
Pty Ltd, 2006).  

It is understood the colliery later became known as the New Wallsend No. 2 Colliery. The workings were 
closed with shafts remediated in 2003. Although closed, the mine workings remained dewatered by activities 
of the Glencore West Wallsend Coal mine (operated by Oceanic Coal Australia Limited (OCAL). The pumps 
for this area were turned off in approximately 2018, allowing the Gretley Colliery mine workings to fill with 
water.  

4.1 PREVIOUS SUBSIDENCE PREDICTIONS 
It is understood based on previous communications with Brian McCowan from McCowan Consulting (Coffey 
Geosciences Pty Ltd, 2006) the subsidence predictions for the mining was completed in the 1980’s with the 
workings designed for: 

• Long term stability. 

• Mini-wall panels to not cave during mining. 

• Subcritical mini-wall panels. 

• Additional 20mm to 30mm of elastic compression of coal pillars and barriers. 

4.2 PREVIOUS SURVEY MONITORING 
Within the previous report several survey lines were monitored (Coffey Geosciences Pty Ltd, 2006). Available 
data includes: 

• Subsidence survey line down Stephens Ave, Glendale including surface subsidence and strain survey 
data from 18/09/92, 15/10/92, 26/11/92. 

• Subsidence survey line down Lake Road, Glendale including surface subsidence data from 18/10/90, 
6/2/91, 25/3/91, 8/5/91, 26/7/91, 19/2/92. 

• Subsidence survey line down Glendale Drive, Glendale including surface subsidence and strain data from 
18/10/90, 3/12/90, 6/2/91, 20/3/91, 8/5/91, 26/7/91, 19/2/92. 

• Subsidence survey line down Bruce Street, Glendale including surface subsidence and strain data from 
18/10/90, 8/5/91, 26/7/91, 19/2/92. 
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• Communicate to applicants the requirement for approval given the number of derivative lots and location 
of the subdivision. 

• Provide a clear framework for assessing applications for land subdivisions. 

• Ensure conditions of approval for the proposed subdivision are commensurate (in proportion) with 
subsidence risks. 

• Provide clear timeframes for the assessment of subdivisions. 
The uncertainty factor is used by SA NSW to determine the levels of conservatism and allowed assumptions 
required when assessing the likelihood of a trough subsidence event. The level of geotechnical uncertainty is 
categorised as low, medium or high based on the level of confidence and understanding of the: 

• Geological environment (R1) 

• Level of geotechnical investigation (R2) 

• Type of coal mine plans and records (R3) 

• Method used to assess stability and impact (R4) 
The weighting applied to each factor is: 

• R1 = 3 

• R2 = 2 

• R3 = 3 

• R4 = 3 
An uncertainty value of either ranging from 1 to 3 is assigned for each category (R1 to R4) based on the 
descriptions in Table C2 of Attachment C of the SA NSW Merit Assessment Policy. The uncertainty values (U) 
are: 

• Low uncertainty = 1 

• Moderate uncertainty = 2 

• High uncertainty = 3 (or 5 for R3) 
Once these have been determined, the Uncertainty Factor can be determined by applying the following 
formula: 

Uncertainty Factor (UF) = (R1xU)+(R2xU)+(R3xU)+(R4xU)     (10) 

The Uncertainty Factor is used to rate project uncertainty for a project is rated as low, medium or high 
uncertainty based on the following values: 

• Low uncertainty – UF <= 16 

• Moderate uncertainty – UF > 17 and <=22 

• High uncertainty – UF >23 
A summary of uncertainty factors for the subject site is provided below in Table 4. 
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To assess the geotechnical uncertainty factor, the same process is utilised as above in Section 5.2.1. As such 
a medium risk is likely appropriate for the site. 

The proposed developments would likely fit within the ‘B3’ category, with a value over $7.5M, even if it was 
divided into several development applications.  

In accordance with Table C2, B3 structures with moderate uncertainty factor require minimum factor of safety 
of 2.1, which is present. However, as the current mechanism for subsidence envisioned for the site is potential 
future creep of mini-wall panels SA NSW have requested the proposed parameters be used for ‘Serviceability’ 
design.  

5.3 SUBSIDENCE ASSESSMENT 
The pillars beneath the site have width to height ratios greater than 5 and factor of safety greater than 2.1. As 
the pillars beneath the site meet the above, then design for failure of pillars is not required. The more likely 
event is failure of the mini-wall roof in locations than currently remain standing. 

To estimate the surface subsidence resulting from caving of the strata above mini-wall panels, empirical 
charts developed over long wall panel is utilised (Holla, 1987). The mini-wall panel widths, including roadway, 
range from:  

• 34.5m in the north where the cover is likely close to 70m thick. 

• 40m in the south where the cover increases to 80m. 
Using these charts, the maximum subsidence parameters, assuming no subsidence had already occurred, 
would likely be in the order of: 

• Maximum subsidence 100mm 

• Maximum tensile strains 2mm/m. 

• Maximum compressive strains 4.5mm/m. 

• Maximum tilts 2mm/m. 

• Maximum curvature: 
o 5km concave down. 
o 2km concave up. 

However, as described in Section 4.2, previous subsidence values within and round the site of approximately 
20mm to 50mm was observed away from fault areas, with 50mm to 277mm around fault areas, during 
previous settlement monitoring. Therefore, allowing for settlement that has already been documented, the 
maximum values reduce to: 

• Maximum subsidence 80mm. 

• Maximum tensile strains 1mm/m. 

• Maximum compressive strains 3mm/m. 

• Maximum tilts 1.2mm/m. 

• Maximum curvature: 
o 10km concave down. 
o 3.5km concave up. 

These values are based on the curve provided on Figure 7. It is noted the data suggests a smax/T ratio of 0.04 
where the mini-wall has a width to height ratio of 0.5. This would have the effect of reducing the above 
subsidence values to 60mm. It is noted that this is very conservative given over 90% is likely to have occurred 
in the first 12 months, with the remainder usually occurring within the next 2 to 5 years (Galvin J. M., 2016). 
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The above maximum subsidence parameters would generally be applicable in a north south alignment 
(across the mini-walls) and only over the mini-wall panels for a length of 20m. For the full panel width of 40m 
this would reduce 80mm of compression (i.e. 3mm/m for 20m an 1mm/m for 20m). Along the mini-wall panels, 
the rates of curvature are likely to be much more gradual. With reference to empirical charts (Holla, 1987) the 
strains in relation to the maximum subsidence are predicted to be more than 3 times greater for panels with a 
width to height ratio of 0.5 versus a width to height ration of 1. As such, it is likely the compressive strains 
along the mini-walls will be less than 1mm/m with curvature values of 10km concave up. 

The above analysis ignores the effect of faulting on the subsidence. Although offsite areas with faulting 
present have already undergone a greater degree of settlement, the above subsidence parameters are likely 
appropriate for the remainder of the site. 

It is noted the tensile zone is likely to be outside the panel that fails. As such within mini-wall panels the 
strains could be either tensile or compressive while outside the mini-wall panel the strains can only be tensile. 
This is shown on Drawing 6 and Drawing 8 with the proposed development. 

As the mine workings have already filled with water, designing for uplift due to the increase in pore pressure, 
is not considered appropriate.  
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6. CLOSING REMARKS 

The site at Main Road Glendale is underlain by mine workings within the Dudley Seam by the Gretley Colliery. 
These workings are relatively modern with squat pillars (pillars with width to height ratio greater than 5) with 
much of the workings comprised of mini-wall panels. Although the panels showed some relaxation during 
mining, full roof fall is understood to have not occurred over 10 years later in some areas, before the closure 
in 2003.  

It is recommended some residual subsidence be allowed for in the area over mini-wall panels. A subsidence 
value of 80mm is recommended based on the difference between potential subsidence of 100mm using 
empirical design charts (Holla, 1987) and the at least 20mm that had already been observed in the area. 

The mine workings within the current site were assessed to have a moderate geotechnical risk factor. 
However given the proposed mechanism is creep of collapsed workings, it will be necessary to design the 
building for ‘Serviceability’ for possible mine subsidence movements as below: 

• Maximum subsidence 80mm. 

• Maximum tensile strains 1mm/m. 

• Maximum compressive strains 3mm/m. 

• Maximum tilts 1.2mm/m. 

• Maximum curvature: 
o 10km concave down. 
o 3.5km concave up. 

The mine subsidence assessment undertaken for this concept DA and first stage of development demonstrate 
compliance with relevant State and Local Government policies including SA NSW Merit Assessment Policy 
2023, subject to future stage development applications satisfactorily addressing the potential subsidence 
parameters provided above. Based on the advice from Northrop (NL221237_E01.NP) and previous 
experience, the development of buildings up to four (4) storeys in height with basement parking generally as 
shown in the Concept DA master plan can be achieved, subject to appropriate structural detailing in the 
design of buildings and services at the site. 

Further advice on the uses and limitations of this report is presented in the attached document, Important 
Information about your Tetra Tech Coffey Report which forms and integral part of this report. 

Signature:  
 

Full name:  Simon Baker 

Title:  Senior Geotechnical Engineer  

Date: 25 June 2024 
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APPENDIX A: LIMITATIONS 

  



 

 

IMPORTANT INFORMATION ABOUT YOUR TETRA TECH COFFEY 
REPORT  

As a client of Tetra Tech Coffey you should know that site subsurface conditions cause 
more construction problems than any other factor. These notes have been prepared by 
Tetra Tech Coffey to help you interpret and understand the limitations of your report. 

Tetra Tech Coffey  
Issue Date: 6 May 2021   1 
Uncontrolled when printed 

Your report is based on project specific criteria 

Your report has been developed on the basis of your unique project specific requirements as understood by 
Tetra Tech Coffey and applies only to the site investigated. Project criteria typically include the general nature 
of the project; its size and configuration; the location of any structures on the site; other site improvements; 
the presence of underground utilities; and the additional risk imposed by scope-of-service limitations imposed 
by the client. Your report should not be used if there are any changes to the project without first asking Tetra 
Tech Coffey to assess how factors that changed subsequent to the date of the report affect the report's 
recommendations. Tetra Tech Coffey cannot accept responsibility for problems that may occur due to 
changed factors if they are not consulted. 

Subsurface conditions can change 

Subsurface conditions are created by natural processes and the activity of man. For example, water levels 
can vary with time, fill may be placed on a site and pollutants may migrate with time. Because a report is 
based on conditions which existed at the time of subsurface exploration, decisions should not be based on a 
report whose adequacy may have been affected by time. Consult Tetra Tech Coffey to be advised how time 
may have impacted on the project. 

Interpretation of factual data 

Site assessment identifies actual subsurface conditions only at those points where samples are taken and 
when they are taken. Data derived from literature and external data source review, sampling and subsequent 
laboratory testing are interpreted by geologists, engineers or scientists to provide an opinion about overall site 
conditions, their likely impact on the proposed development and recommended actions. Actual conditions may 
differ from those inferred to exist, because no professional, no matter how qualified, can reveal what is hidden 
by earth, rock and time. The actual interface between materials may be far more gradual or abrupt than 
assumed based on the facts obtained. Nothing can be done to change the actual site conditions which exist, 
but steps can be taken to reduce the impact of unexpected conditions. For this reason, owners should retain 
the services of Tetra Tech Coffey through the development stage, to identify variances, conduct additional 
tests if required, and recommend solutions to problems encountered on site. 

Your report will only give preliminary recommendations 

Your report is based on the assumption that the site conditions as revealed through selective point sampling 
are indicative of actual conditions throughout an area. This assumption cannot be substantiated until project 
implementation has commenced and therefore your report recommendations can only be regarded as 
preliminary. Only Tetra Tech Coffey, who prepared the report, is fully familiar with the background information 
needed to assess whether or not the report's recommendations are valid and whether or not changes should 
be considered as the project develops. If another party undertakes the implementation of the 
recommendations of this report there is a risk that the report will be misinterpreted and Tetra Tech Coffey 
cannot be held responsible for such misinterpretation. 

Your report is prepared for specific purposes and persons 

To avoid misuse of the information contained in your report it is recommended that you confer with Tetra Tech 
Coffey before passing your report on to another party who may not be familiar with the background and the 
purpose of the report. Your report should not be applied to any project other than that originally specified at 
the time the report was issued. 



Important information about your Tetra Tech Coffey report 

Tetra Tech Coffey 
Issued: 6/05/2021   2 
Uncontrolled when printed  

Interpretation by other design professionals 

Costly problems can occur when other design professionals develop their plans based on misinterpretations 
of a report. To help avoid misinterpretations, retain Tetra Tech Coffey to work with other project design 
professionals who are affected by the report. Have Tetra Tech Coffey explain the report implications to design 
professionals affected by them and then review plans and specifications produced to see how they 
incorporate the report findings. 

Data should not be separated from the report 

The report as a whole presents the findings of the site assessment and the report should not be copied in part 
or altered in any way. Logs, figures, drawings, etc. are customarily included in our reports and are developed 
by scientists, engineers or geologists based on their interpretation of field logs (assembled by field personnel) 
and laboratory evaluation of field samples. These logs etc. should not under any circumstances be redrawn 
for inclusion in other documents or separated from the report in any way. 

Geoenvironmental concerns are not at issue 

Your report is not likely to relate any findings, conclusions, or recommendations about the potential for 
hazardous materials existing at the site unless specifically required to do so by the client. Specialist 
equipment, techniques, and personnel are used to perform a geoenvironmental assessment. Contamination 
can create major health, safety and environmental risks. If you have no information about the potential for 
your site to be contaminated or create an environmental hazard, you are advised to contact Tetra Tech Coffey 
for information relating to geoenvironmental issues. 

Rely on Tetra Tech Coffey for additional assistance 

Tetra Tech Coffey is familiar with a variety of techniques and approaches that can be used to help reduce 
risks for all parties to a project, from design to construction. It is common that not all approaches will be 
necessarily dealt with in your site assessment report due to concepts proposed at that time. As the project 
progresses through design towards construction, speak with Tetra Tech Coffey to develop alternative 
approaches to problems that may be of genuine benefit both in time and cost. 

Responsibility 

Reporting relies on interpretation of factual information based on judgement and opinion and has a level of 
uncertainty attached to it, which is far less exact than the design disciplines. This has often resulted in claims 
being lodged against consultants, which are unfounded. To help prevent this problem, a number of clauses 
have been developed for use in contracts, reports and other documents. Responsibility clauses do not 
transfer appropriate liabilities from Tetra Tech Coffey to other parties but are included to identify where Tetra 
Tech Coffey's responsibilities begin and end. Their use is intended to help all parties involved to recognise 
their individual responsibilities. Read all documents from Tetra Tech Coffey closely and do not hesitate to ask 
any questions you may have. 
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APPENDIX C: GLENDALE MASTER PLAN 
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Level 1, 215 Pacific Highway 

Charlestown NSW 2290 

02 4943 1777 

newcastle@northrop.com.au 

ABN 81 094 433 100 

16 February 2024 

 
NL221237 

 

Mr. Simon Baker 
Tetra Tech Coffey 
Unit 4 Griffiths Road  
LAMBTON NSW 2299 

 

Re: Glendale Concept DA and First Stage of Development – Mine Impact Assessment 

 

Dear Simon, 

 

Transport for NSW engaged Tetra Tech Coffey to carry out a mine subsidence desktop 
study for a large portion of land south of Main Road Glendale. Part of the brief for that study 
was for Tetra Tech Coffey to obtain a mine subsidence impact study from a structural 
engineer. 

Accordingly, this report presents the results of that Mines Impact Study. 

We have reviewed the findings of Tetra Tech Coffey’s Mine Subsidence Assessment Report 
prepared for the site report No. 754-NTLGE320046-AC dated 11th, September 2023. 

The general layout of the proposed development is shown on Ethos Urban drawing A-1.1, 
Glendale Concept DA Overall Envelope Plan, included in Appendix A. 

As shown on the drawing referenced above, the proposed development consists of a 
number of different uses across the site including the following: 

 Bulky Goods Retail – Single storey with basement car parking or two storey with 
undercroft car parking. 

 Retail Shops – within four storey buildings with one level of basement parking. 

 Multi Dwelling Houses – Of up to three storeys with no basement. 

 Residential Flat Buildings – Of up to four storeys of residential apartments with a 
single level basement. 

 Commercial Development – Of up to four storeys with a single level of basement car 
parking. 

The details above have been derived from Ethos Urban drawings A1.2 – A1.5, included in 
Appendix B below.  
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According to the Tetra Tech Coffey report the assessed maximum potential subsidence 
parameters are as follows: 

 Maximum potential subsidence 80mm.  

 Maximum tensile strains 1mm/m. 

 Maximum compressive strains 3mm/m over a length of 20m, reducing to 1mm/m for 
the outer 10m of the panel. 

 Maximum tilts of 1.2mm/m.  

 Maximum curvature of 10km concave down and 3.5km concave up. 

Of particular interest in the Tetra Tech Coffey report is that remaining coal pillars beneath 
the site have a width to height ratio of greater than 5 and the panel has a factor of safety of 
greater than 2.1. Based on the above and current SA NSW Policy any building structures 
constructed on the site will only need to be designed to remain safe (i.e. not to collapse) 
after a mine subsidence event generating the subsidence parameters listed above.  

This will still require engineering design and detailing particularly for larger longer buildings. 

I would note that individual mine subsidence parameters for each site should be derived by a 
geotechnical engineer experienced in mine subsidence before detailed design of any 
building structures or site infrastructure is undertaken. 

Impact Assessment 

Site Infrastructure and In Ground Services 

The effects of mine subsidence do not only affect buildings but also affect site infrastructure. 
Typically, this will involve the use of asphalt for road pavements rather than ridged 
pavements as they are less susceptible to damage and much easier to repair. Additionally 
kerb and gutter or other ridged structures should be jointed at 3m cts.  

In ground services need to be completely encapsulated in sand to minimize transfer of 
ground strains and any gravity services need to be laid at a steeper grade than that required 
for design due to ground tilt.  

On this site however given the design requirement is for safety none of these measures 
outlined above will be required and construction may be carried out as for any other site not 
affected by subsidence. The exception to this would be a gas main if gas is to be used on 
the site further consideration should be given. 

Building Structures 

Building structures proposed for the site will require site specific subsidence parameters to 
be developed for each site as the generic parameters listed in the executive summary are 
likely to be conservative. 

Unlike site infrastructure buildings can pose a safety risk to occupants and detailed 
consideration of mine subsidence parameters needs to be considered particularly for large, 
long or tall buildings. 
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Vertical subsidence itself is not necessarily a big issue, obviously if the entire building was to 
settle by 80mm at the same time the building would not experience any loading. What does 
cause issues with a building is differential settlement and the movement of subsidence 
across the site as the subsidence event occurs. These differential settlements result in tilts 
and strains being generated across the site. 

The predicted tilt of 1.2mm/m for instance would lead to a differential settlement across a 8m 
column grid of 9.6mm. This level of differential settlement would be unlikely to cause 
damage to a structure let alone cause any building to be in danger of collapse. 

Ground strain on the other hand can be more difficult to deal with. Generally, an engineer 
experienced in designing buildings for subsidence would attempt to isolate the building from 
ground strains as the loads imparted to a building via ground strain can be very large. 
Ground strains can be particularly problematic when there are large rigid cores at each end 
of a building that are rigidly tied into the ground by piled foundations. For this site a 3mm/m 
compressive strain even over 20m of length results in the building being compressed by 
60mm. 

Typically, high level pad footings or waffle pod slabs would be the preference for smaller 
buildings.  

For larger buildings locating all of the cores together, preferably in the center of the building 
will assist as often the cores require tension piles that are more difficult to isolate from 
horizontal ground movements. If the cores are located together and towards the center of 
the building, then the core will stay stationary being locked into the ground while the ground 
beneath the rest of the building can move away. For piles just carrying downward loads this 
can be achieved by not connecting the pile cap to the pile or providing a nominal connection 
that can yield and fail in the event of a mine subsidence event. 

For buildings incorporating basements similar principals can be applied to those described 
above however it would be normal to incorporate a compressible styrene board around the 
outside of the building to deal with compressive strains that could potentially damage the 
basement walls. If the building over is independently supported and you were only 
considering the building for the not to collapse case this may not be required but this is a 
matter for the design engineer to consider. 

Similarly for long buildings subject to tensile or compressive ground strains care will need to 
be taken to provide sufficient isolation or articulation to ensure that the ground strains are 
either not imparted into the building or if they are that there is sufficient articulation within the 
building to allow these ground strains to relieve. 

For buildings greater than two storeys a 3D finite element model should be built to model the 
effect of the design mine subsidence parameters using the predicted ground movements as 
another load case and looking for bending moment reversal or overload situations. An 
engineer experienced in designing for mine subsidence will be across this. 
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Conclusion 

Based on the mine subsidence parameters provided and the fact that the mine workings 
panel has a factor of safety greater than 2.1 under current SA NSW Policy any buildings or 
infrastructure will only be required to remain safe after a subsidence event. 

Accordingly, road pavements and site infrastructure will not require any additional design 
requirements other than potentially a gas main if gas is to be used on the site this may 
require consideration. 

Any building structures proposed for the site as identified in the masterplan document 
contained in Appendix A, can in our opinion, be designed for the mine subsidence 
parameters outlined above and remain safe. This will require design by an engineer 
experienced in designing structures for mine subsidence. 

There may be some additional construction cost in designing these buildings for mine 
subsidence however we would expect on this site these cost would be minimal. 

We trust this report meets your current requirements however should you require anything 
further please contact the undersigned. 

 

Yours sincerely,  

 
Neil Petherbridge 

Principal | Northern NSW Business Manager 

BEng (Civil), Grad Dip (Struct) FIEAust CPEng NER (Civil) 

 

Limitation Statement 

Northrop Consulting Engineers Pty Ltd (Northrop) has been retained to prepare this report based on specific 
instructions, scope of work and purpose pursuant to a contract with its client.  It has been prepared in accordance 
with the usual care and thoroughness of the consulting profession for use by Tetra Tech Coffey.  The report is 
based on generally accepted practices and standards applicable to the scope of work at the time it was 
prepared.  No other warranty, express or implied, is made as to the professional advice included in this report. 

Except where expressly permitted in writing or required by law, no third party may use or rely on this report 
unless otherwise agreed in writing by Northrop.  

Where this report indicates that information has been provided to Northrop by third parties, Northrop has made 
no independent verification of this information except as expressly stated in the report.  Northrop is not liable for 
any inaccuracies in or omissions to that information. 

The report was prepared on the dates shown and is based on the conditions and information received at the time 
of preparation.  

This report should be read in full, with reference made to all sources.  No responsibility is accepted for use of any 
part of this report in any other context or for any other purpose.  Northrop does not purport to give legal advice or 
financial advice.  Appropriate specialist advice should be obtained where required.  

To the extent permitted by law, Northrop expressly excludes any liability for any loss, damage, cost or expenses 
suffered by any third party relating to or resulting from the use of, or reliance on, any information contained in this 
report. 
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Appendix A  

Ethos Urban Drawing A-1.1 
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Appendix B 

Ethos Urban Drawings A1.2 – A1.5 












