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1.

Background

The purpose of this report is to provide an assessment of the potential impacts of the proposed
Bridgewater Bridge on Geodiversity values in the vicinity of the development. The project is
approximately 20km north of Hobart, traversing the Derwent River adjacent to the existing bridge
between Granton and Bridgewater.
This report has been prepared to respond to Section 4.9 (Geoconservation) of the Assessment
Criteria – New Bridgewater Bridge Major Project (May 2021), which are as follows:
Provide an assessment of how potential impacts from development, including during construction,
on the geodiversity values of sites of geoconservation significance is minimised, having regard to:
(a) an assessment of geodiversity values by a suitably qualified person;
(b) the scale of any site of geoconservation significance;
(c) the impacts on geodiversity values;
(d) the existing condition and sensitivity of geodiversity values; and
(e) any measures to avoid or mitigate adverse impacts.

2.

Definitions of Key Terms

The key terms used in Geoconservation have been listed to clarify the distinction between them in
this report. The following definition of the key terms are from the IUCN World Commission on
Protected Areas (WCPA) Best Practice Protected Area Guidelines (Crofts et al. 2020).
Geodiversity is the variety of rocks, minerals, fossils, landforms, sediments and soils, together with
the natural processes that form and alter them. It includes past and present geological and
geomorphological features and processes that record the history of the Earth and the evolution of
life forms as represented in the geological record, including plants and animals and their habitats.
The elements of geodiversity provide the foundation for life on Earth, and they maintain natural
capital and ecosystem services.
Geoheritage comprises those elements and features of the Earth’s geodiversity, either singly or in
combination, that are considered to have significant value for intrinsic, scientific, educational,
cultural, spiritual, aesthetic, ecological or ecosystem reasons and therefore deserve conservation.
Geosite is used to refer to any site that has a single feature or a variety of geological or
geomorphological features and processes worthy of protection on account of their scientific value.
The term “geosites” is short-hand for geological sites or geomorphological sites.
Geoconservation has been defined as “the conservation of geodiversity for its intrinsic, ecological
and (geo)heritage values” (Sharples, 2002). Essentially, geoconservation in protected areas is the
practice of conserving, enhancing and promoting awareness of geodiversity and geoheritage.
Geoconservation is, therefore, concerned primarily with conservation of features and/or elements
that have special geological or geomorphological value. Geoconservation can help to maintain
biodiversity and the functioning of healthy ecosystems, as well as the conservation of geoheritage.
To summarise, Geodiversity is the sum of abiotic nature, of which some elements have significant
value requiring some conservation, referred to as Geoheritage, which are managed as Geosites, that
are conserved formally or within a protected area, known as Geoconservation.
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3.

Proposed Development

The assessment contained in this report is to support the Major Project Impact Statement in relation
to the impact of the proposed development on geodiversity values within 1km of the development
site (Fig. 1).

Fig 1: Location of proposed development for new Bridgewater Bridge
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A summary of the proposed works within the Extent of Works area includes:
•
•
•
•
•

A new four lane river crossing for motor vehicles between Granton and Bridgewater
A new river crossing for pedestrians and cyclists from the northern and southern shores of
the Derwent River
A grade separation of the Lyell Highway and Black Snake Road junctions at Granton and
connecting ramps with Gunn Street and Old Main Road at Bridgewater
Widening of existing highway interchanges from two to four lane highways
Demolition of the existing Bridgewater Bridge structure

The proposed works have been categorised into marine and terrestrial works and the impacts of
these works will be assessed, and appropriate avoidance, mitigation, offset and monitoring
strategies will be recommended.
Marine works
• Piling works, including pitching and driving of steel piles, removal of waste material from
inside the piles, placement of steel reinforcement and filling with concrete
• Placement of the reinforced concrete pile cap, either as a pre-cast unit or cast in place, tying
the piles to the pile cap and filling with concrete
• Forming and pouring the piers on top of the pile cap up to bridge structure
• Land reclamation
• Demolition of the existing bridge structure
• Temporary works, including access structure/s, floating plant, a temporary structure at the
existing boat ramp site
Terrestrial works
•
•
•
•
•
•
•

Civil works to support the modified interchanges at the southern and northern ends of the
crossing (including the widening of the Brooker and Midlands highways)
Modifications to existing, and creation of new stormwater infrastructure
Bridge works either for the main crossing or where grade separation requires land based
bridges
Changes to underground services
Temporary works to support the construction activity
Landscaping
Construction Compounds and Staging Areas
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4.

Geoheritage Impact Assessment

The geoheritage impact assessment scope of work includes the following components –
•
•
•
•
•
•
•
•

Assess the regional geological setting
Assess the geodiversity values in the vicinity of the proposal by using the Tasmanian
Geoconservation Database (TGD) and available reports on geodiversity values
Identify the existing condition, sensitivity, and threats of the geodiversity values through a
site inspection and desktop study
Identify current geomorphological processes through a site inspection and desktop study
Assess potential impacts of the proposal on geodiversity values by using a risk matrix
Provision of avoidance and mitigation strategies where risks are unacceptable
Provision of offset strategies where there is no practicable measures to avoid or mitigate
risks
Provision of monitoring strategies to ensure the success of proposed avoidance, mitigation,
and offset strategies

Regional Geological Setting
The geological setting of the area of development is a large estuarine delta with a low relief river
terrace that has formed during periods of deposition, with some older river terraces suggesting
higher river base levels and higher flows (Colhoun, 1977). The lower Derwent River was initiated by a
down-faulted trough in which clays, sands, and gravels were deposited. These deposits are
comprised of Quaternary alluvial gravel, sand, and clay, and Paleogene-Neogene dolerite-based
sediments, with limited amounts of Permian carbonaceous siltstone and mudstone interbedded with
sandstone (Calver, 2005). On the southern side there are some areas of Jurassic dolerite bedrock
along the Brooker highway, which are related to a tectonic event that included the intrusion of a
large dolerite sheet seen across the Wellington Range and other parts of Tasmania.

Desktop Study and Field Inspection
A search of the TGD was undertaken to determine the geosites that were within 1km proximity of
the extent of works of the proposed development and the geodiversity values present at each
geosite (Fig. 2). Table 1 provides a summary of the geosites that were found, the geodiversity values
present, the significance of the geodiversity values, and the actions required to assess the impacts of
the development.
Two of the four geosites were found directly in the Extent of Works area, namely Lower Derwent
River Estuarine Delta and Flood Plains, and Granton to New Norfolk Quaternary Stratigraphic Sites. A
desktop study was undertaken for the two geosites in the Extent of Works areas, and a field
inspection was undertaken for the Brooker-main junction section of Granton to New Norfolk
Quaternary Stratigraphic Sites geosite that is directly in the Extent of Works area. It was not possible
to do an inspection of Lower Derwent River Estuarine Delta due to its location in the marine
environment.
The purpose of the field inspection was •
•

To inspect the condition of the geodiversity values of the terrestrial geosite in the Extent of
Works area; and
To gain further on-ground information to assist in the assessment of impacts from the
proposed development on geosites in the Extent of Works area.
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Fig 2: Geosites found with 1km of the Extent of Works area
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Table 1: Geosites listed on the Tasmania Geoconservation Database within 1km proximity of Extent of works area
Geosite

Statement of
Significance

Geodiversity
Values

Actions
required for
Assessment

Listed

One of the best
developed estuarine
sedimentary sequences
and landform complexes
in Tasmania

District level
significance for
Coastal and
Estuarine

Desktop study
and impact
assessment

Yes

Listed

The Granton to New
Norfolk Quaternary
Stratigraphic Sites
provide clear exposure of
sedimentary sections
which preserve evidence
of changing
environmental conditions
in the Lower Derwent
Valley over thousands of
years

District level
significance for
Regolith and Soils

Site inspection,
desktop study,
and impact
assessment

Windy Point
Pleistocene
Fluvial
Gravels:
2233

No

Superseded

Indicative of a prior stage
of landscape development

District level
significance for
Fluvial, Alluvial and
Lacustrine

No assessment
required due to
the superseded
listing status

Bridgewater
Sandsheet:
2239

No

Listed

Notable example of type

District level
significance for
Aeolian

No assessment
required due to
being outside
Extent of Works
area

Lower
Derwent
River
Estuarine
Delta and
Flood Plains:
2241
Granton to
New Norfolk
Quaternary
Stratigraphic
Sites: 3278

Within
Extent
of
Works
Area
Yes

Listing
Status

Condition and Geosensitivity
The condition of the geosites was assessed during the site inspection and the sensitivity was
assessed using the 10-point Tasmanian geosensitivity scale, ranging from 1 (highly sensitive) to 10
(highly robust) (Table 2, Crofts et. al. 2020).
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Table 2 : The 10-point Tasmanian geosensitivity scale (Crofts, 2020)

1. Values sensitive to inadvertent damage simply by diffuse, free-ranging pedestrian passage,
even with care (e.g., fragile surfaces that may be crushed underfoot).
2. Values sensitive to effects of more focused pedestrian access (e.g., footpath erosion).
3. Values sensitive to damage by scientific or hobby collecting or deliberate vandalism or theft
(e.g., some fossil or mineral collecting).
4. Values sensitive to damage by remote processes (e.g., hydrological changes upstream).
5. Values sensitive to damage by higher-intensity linear impacts (e.g., vehicle tracks).
6. Values sensitive to higher-intensity but shallow disturbance on site (e.g., soil erosion due to
poor land management).
7. Values sensitive to deliberate linear or generalised shallow excavation (e.g., removal of tree
stumps, construction of small bunds).
8. Values sensitive to major removal or addition of geomaterials (e.g., quarrying).
9. Values sensitive only to very large-scale contour change (e.g., reservoirs or major river
channelisation schemes).
10. Values sensitive only to catastrophic events (e.g., major landslides or tsunamis).
Impact Assessment Method
The risk assessment matrix (Table 3 and Table 4) has been created based on ISO 31000:2019 and IEC
31010:2019 standards to assess potential impacts of the proposal on geodiversity values of the two
geosites found within the Extent of Works area. The consequence value refers to the geosite’s
susceptibility to damage and the degree to which it is affected or will respond. The likelihood refers
to the vulnerability or probability of actual damage to the geosite.
Table 3: Qualitative risk matrix table based on consequence and likelihood factors
Consequence
Likelihood

Almost Certain
Likely
Possible
Unlikely
Rare

Insignificant

Minor

Moderate

Major

Severe

Moderate
Low
Low
Low
Low

Moderate
Moderate
Low
Low
Low

High
High
Moderate
Moderate
Low

Extreme
Extreme
High
High
Moderate

Extreme
Extreme
Extreme
High
High

Table 4: Impact level descriptors from Extreme to Low based on qualitative risk matrix (Table 2)

Impact Level Scale
Descriptor
Description
Extreme
A certainty of significant, permanent, i.e., probably irreversible risk/impact that
would change the geosite or geodiversity values, and its role in the landscape
and natural processes
High
A pronounced risk/impact that may change the physical character of the
geosite and its influence on natural processes, or may greatly reduce the
permanence of the geosite or geodiversity values
Moderate
Minor risk/impact to the physical character or its contribution to the landscape
and natural processes, or the permanence of the geosite or geodiversity values
Low
No short- or long-term risk/impact to the geosite or geodiversity values
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Lower Derwent River Estuarine Delta and Flood Plains: 2241
The Lower Derwent River Estuarine Delta and Flood Plains geosite is described as a well-developed
estuarine delta with extensive mud flats, low levees, peats, swamps, and alluvial flats (NVA, 2021).
The delta has formed as the river water meets sea water, causing a chemical reaction and the
settling of clay particles resulting in extensive infilling over the past 6000 years (Fish and Yaxley,
1966; NVA, 2021). The flow of the Derwent is also likely to slow in this location due to friction and
the effects of tides. The geosite is one of the largest estuaries in Tasmania, covers a spatially large
extent from Boyer through to Granton in excess of 9km2. The proposed development covers part of
the eastern part of the geosite between Bridgwater and Granton (Fig 3).

Fig. 3: Extent of geosite Lower Derwent River Estuarine Delta and Floods Plains: 2241 and the proposed Bridgewater Bridge
areal extent.

The TGD lists the geosite at district level significance for active and inactive Coastal and Estuarine
processes and it should be maintained for its landform and geomorphological processes (NVA,
2021). The condition of the geosite is considered good and the potential threats are ground level
disturbance at an industrial scale, hydrological modification, changes in sediment budget, and
coastal engineering works (NVA, 2021). Due to the large scale of the geosite, the sensitivity is
considered robust (9/10 on the geosensitivity scale), and the geodiversity values present would only
be sensitive to very large-scale changes to the geomorphology of the Derwent River.
Impact Assessment - Low
The Lower Derwent River Estuarine Delta and Flood Plains geosite is considered robust and in good
condition. The potential impacts are related to piling works, removal of waste material from inside
the piles, and land reclamation. The consequence of the proposed development is considered minor
considering the relatively small footprint of the bridge works in comparison to the size of the geosite
and the likelihood is deemed unlikely, presenting a low impact to the geosite.
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Mitigation measures
The management goals for this geosite are to maintain form and process integrity. A separate
consultancy has been commissioned to undertake hydrodynamic modelling of the proposed bridge
structure to understand the potential for permanent change in sediment distribution in the Derwent
as a result of the project. It is understood, the hydrodynamic study predicted only localised changes
in sediment distribution, presenting a low impact to the geosite. Considering the low impact,
mitigation strategies are not required.

Granton to New Norfolk Quaternary Stratigraphic Sites: 3278
The Granton to New Norfolk Quaternary Stratigraphic Sites geosite is a series of road cuttings
categorised into 6 sections, where only 3 of the sections (Mason Point, Windy Point, and Brookermain junction) are within 1km of the proposed development, and only 1 section (Brooker-main
junction) is directly in the Extent of Works area (Fig. 4). The road cuttings expose Quaternary
sediments on the margins of the lower Derwent River flood plain and are described in the TGD as
showing a considerable variety of facies from different geomorphological processes including mass
movement, alluvial, and aeolian processes, and the relationships between them.
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Fig. 4: Sections of geosite Granton to New Norfolk Quaternary Stratigraphic Sites: 3278 that are within 1km of the proposed
Bridgewater Bridge.

The TGD lists the geosite at a district level of significance for Regolith and Soil with inactive
geomorphological processes and is considered an artificial exposure that should be maintained as a
representative exposure (NVA, 2021). The potential threats are ground level disturbance at an
industrial scale, concealment by further development, and concealment by revegetation (NVA,
2021). The sensitivity is considered moderate (6/10 on the geosensitivity scale) and is susceptible to
damage by shallow disturbances such as soil erosion.
Site Inspection
The Brooker-main junction section of the Granton to New Norfolk Quaternary Stratigraphic Sites
geosite was visited on the 8th of July 2021 (Fig. 5). The geosite is on the NE side of the Brooker
highway and is separated by a fault which is inferred to run along this section of the highway (Calver,
2005).
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Fig. 5: The Brooker-main junction section is shown as the road cutting between the Brooker highway and Main road

The sediments are predominately brown buff or grey carbonaceous and green poorly-micaceous
siltstone and mudstone alluvium that is partially cemented (Fig.6 and Fig. 7). The condition of the
geosite is considered poor and is partially vegetated, leading to concealment of some of the
stratigraphic sedimentary sequences, and is highly modified by previous earthworks.

Fig.6: NE road cutting of the Brooker highway comprised of partially cemented brown buff siltstone and mudstone alluvium
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Fig 7: Broken, modified and partially cemented alluvium on the NE road cutting of Brooker highway

Impact Assessment - High
The Brooker-main section of the geosite is considered moderately sensitive and is already showing
signs of degradation from vegetation which has partially concealed the geosite. The modification of
interchanges at the southern end of the proposed development and the widening of the Brooker
highway leading into the southern interchange will have direct impacts of ground level disturbance
at an industrial scale through earthworks on this section of the geosite. The geosite is part of a suite
of 6 sections and is listed as having potentially significant road cuttings but they remain un-studied.
Although the geosite is listed at district level of significance it is unclear what the significance level
actually is unless further studies are undertaken. Nevertheless, the development plans are likely to
have at least a moderate consequence, presenting a High impact to the geosite.
Mitigation measures
The management goals for this geosite are to maintain access to representative exposures at the
various road cutting locations. Although impacts from the proposed development at Brooker-main
site are unavoidable, these could be mitigated to some degree by:

•
•

Maintaining an exposure in the road works after road widening if possible, and
Undertaking a study of the sedimentary structures and geomorphological processes at the
Brooker-main section to understand the significance of the geodiversity values that may be
potentially lost, and provide documentary evidence of these values prior to and during
impact (potentially including the collection of records/samples throughout the
development).

Depending on the final extent of impact at the Brooker-main section, offsetting of residual impact
may be warranted. This could involve a study of the other road cutting sections (Boyer, Sorell Creek,
Limekiln, Mason Point, Windy Point) to understand if similar geodiversity values, that may be lost at
the Brooker-main junction section, are found elsewhere within the geosite extent. The study may
also be complimented by developing interpretation opportunities for the public to explain the
significance of the geosite.
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5.

Summary

The following table (Table 5) presents a summary of the impact assessment results of the proposed
development on geosites in the Extent of Works area, and the actions required to meet the
management goals as specified in the TGD.
Table 5: Summary of geosite impact assessment results and actions required for residual impacts
Geosite
Lower Derwent
River Estuarine
Delta and Flood
Plains: 2241
Granton to New
Norfolk
Quaternary
Stratigraphic
Sites: 3278

Management
Goals
Maintain form
and process
integrity

Condition

Sensitivity

Good

Robust

Maintain
access to
representative
exposures

Poor

Moderately
sensitive

Impact
Assessment
Low

Actions

High

Mitigation – maintain
exposure during road
widening if possible and
undertake a study of the
Brooker-main section to
document the geodiversity
values (including the
collection of records and
samples during road works
if required) to provide a
permanent record of the
site.

No action – hydrodynamic
modelling (separate
consultancy) predicted only
localised changes in
sediment distribution

Offset – depending on the
residual impact to the
Brooker-main section,
based on the final design,
offsets may be required in
the form of a study of the
other road cutting sections.
The study may be
complimented by
interpretation opportunities
for the public.
Windy Point
Pleistocene
Fluvial Gravels:
2233

Maintain
exposure

Unknown

Unknown

Bridgewater
Sandsheet:
2239

Maintain form
integrity

Good

Unknown

Not
required –
not in
Extent of
Works area
Not
required –
not in
Extent of
Works area

No action

No action
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