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SUMMARY 

 

A desktop hydrogeological assessment suggests that Works proposed for the New Bridgewater Bridge 

Project, and the continued existence of the bridge itself, will have no unacceptable effects on 

intermediate-scale and regional-scale groundwater movement and quality. 

The same conclusion applies to shallower, local-scale groundwater movement and quality at and near 

the water table, provided that where marine and terrestrial potential acid sulphate soils occur, they are 

properly managed.  
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1 INTRODUCTION 

 

1.1 Background  

The Department of State Growth (DSG) is replacing the existing Bridgewater Bridge over the River 

Derwent at Bridgewater (Figure 1). 

In June 2021, William C Cromer Pty Ltd (WCC) was commissioned by DSG to undertake a desktop 

hydrogeological assessment for the New Bridgewater Bridge (NBB) Project.  

 

1.2 Hydrogeological Brief  

A Major Project Impact Statement (MPIS) is being prepared to address a range of Assessment Criteria 

for the NBB, including the following issues relating to hydrogeology and forming the Brief for this 

assessment: 

Section 5.1.5 Hydrogeology: Provide an assessment of the potential for 
hydrogeological changes, and how the potential impacts arising from construction 
have an acceptable impact1 on groundwater receiving environment. 

S2.2.5 Hydrogeology. The following Information requirements and matters must be 
addressed for clause 5.1.5 Hydrogeology:  

(a) provide a conceptual groundwater model for the project land indicating 
local and regional aquifer flows and identifying potential impacts of the project 
on groundwater; and 

(b) if necessary, mitigation should be proposed for potential impact to 
receiving environments from changed groundwater quality or flow, noting that 
controls to prevent migration of contaminants to groundwater at any storage 
locations  for potentially contaminating materials [and known groundwater 
contamination areas] should be detailed in relation to the management of 
those facilities. 

5.1.6 Contaminated land  

Provide an assessment of how the potential impacts from contaminated land or material 

present within the project land have an acceptable impact on human health or the 

environment.  

S2.2.6 (a) identify the location, volume and properties of potentially contaminated 
material [i.e. groundwater]: 

(i) Within and adjacent to the project land (particularly within the Derwent 

River); and 

(ii) Proposed to be deposited on the project land, if any, 

which may pose a risk to the environment and human health, during the 
construction and operational phases of the project; 

S2.2.6 (c) 

(iii) detail regarding proposed construction methodology, bridge footprint, 
extent of disturbance and how this may interact with contaminated material 
[including contaminated groundwater] 

(v) potential consequences of [groundwater] disturbance (i.e. potential 
impact/risks), and evaluation of their significance; and 

(vi) proposed management/mitigation measures for minimising disturbance [to 
groundwater] during construction and long-term use, including monitoring of 
impacts if relevant; 

 
1 (My footnote) In the context of the hydrogeological assessment, I have interpreted άacceptable impactέ to mean 
the same as άnot unacceptable impactέ. 
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A range of geotechnical and site contamination reports and preliminary engineering plans, was 

provided by DSG to WCC to assist with the hydrogeological assessment. Those that have been 

referred to are included in the References to the current assessment. 

 

1.3 Scope and methodology of this assessment  

This assessment comprises: 

¶ a brief site inspection of the Project Land (Figure 1) in the company of Ms Fiona Keserue-

Ponte from Pitt & Sherry on 1 July 2021,  

¶ a desktop review of DSG-provided documents and publicly-available (mainly on-line) reports, 

maps and aerial images, 

¶ a brief description of the regional and local geology, and a compilation of conceptual 

hydrogeological models based on fundamental groundwater principles supported by my 

experience in Tasmanian groundwater conditions, and 

¶ a discussion which addresses the issues raised in the Brief. 
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2 HYDROGEOLOGY 

 

2.1 Geolo gy 

2.1.1 Regional setting        

Geologically, the Project Land and the broader district lies wholly within the Tasmania Basin, a large 

area of midland and southeastern Tasmania occupied by Permian marine and Triassic non-marine 

sedimentary rocks which have been intruded by sheets of Jurassic-age dolerite (Figure 2).  The 

sedimentary rocks include mostly sub-horizontal (almost  flat-lying) sandstone, siltstone, and 

mudstone.  

Faulting is common throughout the district. 

The dominant geological feature of the district is the elongate Derwent horst-and-graben structure up 

to several kilometres wide trending northeast ï southwest south of Bridgewater, and swinging east ï 

west west of the town.  

The (down-faulted) graben is occupied by Tertiary and Quaternary unconsolidated sediments, and 

Tertiary volcanics. These overlie the older Tasmania Basin rocks in the gently undulating area north 

and east of Bridgewater, and geotechnical and other drilling in the River Derwent demonstrates that 

similar unconsolidated sediments overlying older rocks are present along the course of the present-

day river. 

The uplifted horsts on both sides of the river exhibit the same Tasmania Basin sedimentary rocks 

intruded by Jurassic dolerite. On the southern side of the River Derwent, Mt. Faulkner rises to about 

900mASL, but the horsts are more subdued on the opposite side of the estuary north of Bridgewater.  

2.1.2 Geology at and near the Project Land    

The southern part of the Project Land at Granton is on the lower slopes of Mt. Faulkner, underlain by 

shallowly south- and southeast dipping Permian sandstone and siltstone (Figure 3). These rocks are 

locally intruded by Jurassic dolerite, and faulted against Triassic sandstone and siltstone and Tertiary 

unconsolidated materials. Field observation and geotechnical drilling indicate the presence of probably 

three normal faults (north-side down) trending roughly northwest ï southeast close to the foreshore at 

Granton.  The downfaulted Triassic rocks next to one fault show almost vertical dips. 

Southeast of Granton at the extremity of the Project land, the Brooker Highway climbs gently over 

Tertiary doleritic boulder beds (not dolerite as shown on Figure 3). 

On the northern side of the River Derwent at Bridgewater, graben-infill materials comprise Tertiary-age 

basalts, associated volcanogenic sediments, and boulder and conglomerate beds, abutting against 

dolerite and Permian and Triassic rocks to the northwest.  The younger materials may represent a 

former course of the river. 
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2.2 Groundwa ter 

2.2.1 Groundwater fundamentals       

Aquifers everywhere are of two types: 

¶ intergranular aquifers (mainly unconsolidated, relatively young rocks of Quaternary and 

Tertiary age), where groundwater moves in primary2, interconnected pore spaces between 

rock fragments and/or mineral grains, and 

¶ fractured hard-rock aquifers, where groundwater is confined to secondary openings (eg joints, 

faults) in otherwise dry, consolidated rocks like sandstone, siltstone, mudstone, dolerite and 

basalt. 

Most aquifers in Tasmania ï including those within and near the Project Land ï store and transmit 

groundwater under unconfined3 rather than confined4 conditions. 

In this environment, Figure 4 illustrates different components of the land-based part of the hydrological 

cycle5 at the scale of a single catchment or smaller. Effective rain (precipitation less 

evapotranspiration) flows overland to surface streams, or infiltrates (at a rate determined by soil and 

rock permeability) through the unsaturated zone to the water table.  

An important aspect of Figure 4 is the interconnectivity between surface water and unconfined 

groundwater. 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Primary opening = formed at the same time as the rock. Secondary opening = formed later than the rock. 
3 Groundwater in unconfined aquifers is in direct contact with air at atmospheric pressure. The upper groundwater 
surface in an unconfined aquifer is called the water table. In confined aquifers, groundwater is confined by an 
overlying relatively impermeable layer, and is at a pressure greater than atmospheric.  The level to which the 
groundwater would rise (for example, in a bore) is called the potentiometric surface. 
4 Some of the estuarine clays beneath the River Derwent may create local confined aquifer conditions. 
5 The hydrological cycle is the circulation of water in various phases through the atmosphere, over and under the 
earth, to the oceans, and back to the atmosphere. The cycle is solar-powered. Because water is a solvent it 
dissolves elements, and geochemistry is a fundamental part of the cycle, which is a flux for water, energy, and 
chemicals. Water enters the land-based cycle as precipitation; it leaves as surface streamflow (runoff) or 
evapotranspiration. The route which groundwater takes from a recharge point to a discharge point is a flow path.  

Figure 4.  Aspects of the land-based hydrological cycle 
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The fundamentals of groundwater movement in an unconfined, gravity-driven groundwater flow 

system (GFS)6 similar to that in the vicinity of the Project Land are depicted schematically in Figure 5.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Important points are: 

¶ the hydraulic heads in recharge areas are relatively high and decrease with depth.  In 

discharge areas, the energy and flow conditions are reversed: heads are low and increase 

with depth. In between, the throughflow is almost horizontal as shown by the steeply dipping 

equipotential lines.  

¶ the concept of a GFS7 is fundamental to understanding groundwater conditions in the Project 

Land. Given the relief of the area, it can be expected that the near-surface dominant 

 
6 GFSs are identified in the field based on geology and geomorphology. Examples are local-scale GFSs in moderate 
ς high relief fractured rock areas, and local- to intermediate-scale GFSs in low relief fractured rock areas.  
7 Sophocleous (2004) cited in Figure 5 defines a GFS ŀǎ άŀ ǎŜǘ of groundwater flow paths with common recharge 
and discharge areas. Flow systems are dependent on the hydrogeologic properties of the soil/ rock material, and 
landscape position. Areas of steep or undulating relief tend to have dominant local flow systems (discharging to 
nearby topographic lows such as ponds and streams). Areas of gently sloping or nearly flat relief tend to have 
dominant regional flow systems (discharging at much greater distances than local systems in major topographic 
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Figure 5. Fundamentals of groundwater hydrology in a gravity-driven groundwater system like that at and near 
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groundwater flows to depths of a few tens of metres or so will be as local systems, with 

recharge on most elevated areas discharging to un-named minor streams. Some of the 

recharge will penetrate to depths of perhaps 50 ï 100m or more, and will travel towards larger 

streams. This scale of groundwater movement is regarded as intermediate.  Still deeper 

groundwater infiltration results in regional systems discharging to major rivers or the coast.   

Hocking et al (2005) have studied groundwater issues in the Tasmanian southern Midlands, and have 

recognised many local- and intermediate-scale GFS. Their generalised scale of GFSs is shown in 

Figure 6, together with response (travel) times for groundwater flow through each system.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2.2 Surface water catchments and groundwater systems  

Figure 7 shows surface water catchments in the vicinity of the Project Land: 

¶ Catchments (typically 1,000 ï 3,000km2 in area) correspond to dominant streams and rivers 

such as the Derwent and Jordan, and are separated by regional to sub-regional scale 

watersheds, 

¶ Subcatchments (typically 50 ï 300km2 in area) include the catchment areas of lesser rivers 

and streams, and  

¶ Sub-subcatchments (CFEV River Section Catchments on www.thelist.tas.gov.au) define the 

catchment areas of minor streams and typically range from 0.1 ï 5km2 in area. 

 

 
lows or ocŜŀƴǎύΦέ  ! three-dimensional closed groundwater flow system that contains all the flow paths is called 
the groundwater basin.   

Figure 6. Scales of local, intermediate and regional groundwater systems shown here are 
presumably based on mainland Australian conditions, and are not regarded as appropriate for 
the geological complexity and moderate relief in the vicinity of the Project Land. Suggested 
modified scales are superimposed on the Figure and Table. Response times are conceptual 
only, depending on aquifer permeability and transmissivity at all scales. 
Source: Figure 15 and Table 1 from Hocking et al (2005).   
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The Project Land is largely within the Roseneath ï Black Snake ï Parramore Subcatchment (area 

33km2) itself contained within the Derwent Estuary ï Bruny Catchment (area 1,274km2). 

A smaller part of the Project Land on the northern shore of the River Derwent is wholly within the 

Tributaries of the upper Derwent Estuary Subcatchment  (area 53km2) within the Lower Derwent 

Catchment (1,608km2). 

Importantly, because of the interaction between surface and subsurface water, the hierarchy of (and 

boundaries to) surface water catchments roughly corresponds to the hierarchy of regional, 

intermediate and local groundwater GFSs. 

 

2.2.3 Groundwater flow directions in the vicinity of the Project Land  

In Figure 8, the fundamentals of groundwater movement depicted in Figures 4 and 5 have been 

applied to the hierarchy of catchments in Figure 7, to show local, intermediate and regional 

groundwater flow directions in the vicinity of the Project Land. 

The regional GFS flow direction is in a general easterly direction towards Storm Bay, at depths 

inferred to be hundreds of metres below sea level. Regional groundwater flow will have no effect on 

NBB construction, and vice versa. 

The flow directions of intermediate GFSs  are towards the River Derwent from the north and south.  In 

the immediate vicinity of piers, piles and abutments, flow lines will be disrupted during and after NBB 

construction. 

On land, flow lines from numerous local GFSs are in all directions controlled by topography. Closer to 

the River Derwent, they tend to align orthogonally to the north and south shorelines. Like intermediate-

scale groundwater, local-scale flow lines will be disrupted during and after NBB construction but only 

in the immediate vicinity of piers, piles and abutments. Apart from near-shore environments, there are 

no local-scale systems within the footprint of the River Derwent. 

 

2.2.4 Groundwater prospectivity in the vicinity of the Project Land  

Figure 9 derived from Mathews and Latinovic (2006) shows that the fractured hard-rock aquifers in the 

vicinity of the Project Land are of Moderate ï High prospectivity (ie they present a moderate ï high 

chance of yielding useful amounts of acceptable-quality groundwater on drilling). 

The Tasmanian groundwater bore database has records8 (Table 1; Figure 9) of eight bores drilled for 

private interests within the vicinity of the Project Land. Locations of half the bores are not known within 

2km, and so are of very limited use . The other four bores have been located to within 200m or better.   

Seven bores were drilled into fractured hard-rock aquifers: 

¶ six of the bores were drilled in Jurassic dolerite to depths of 20 ï 60m: in three, no yield was 

reported; in  two, yields were 0.06L/s and 0.25L/s; the remaining 36m deep bore in dolerite 

produced a high reported yield of 8.84L/s, and 

¶ one dry bore was drilled to 85m in Permian rocks. 

One bore in Tertiary intergranular materials was abandoned after 20m with no reported yield. 

 

 
8 The records are usually compiled from information provided by drillers.  
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