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1. INTRODUCTION

This Report has been prepared to provide additional site specific information in relation to
soil types and soil landscape units for two areas at Hearns Lake, north of the existing
residential area. The study area is shown in Figure 1.

The purpose of this additional investigation is to determine:
i.  The soil types present within this area from field and laboratory investigations;

ii.  Whether the soil landscape mapping (Millford 1999) at 1:100,000 scale is accurate
for the site level;

ii.  Whether the vegetation growing on these soil types constitutes one of the various
coastal floodplain endangered ecological communities as described by the NSW
Scientific Committee;

iv. ~ Whether the vegetation present can be classified as a sandplain vegetation
community (which is different from a floodplain vegetation community).

The following sections of this Report provide details on the Coastal Floodplain Endangered
Ecological Communities (EEC), soil landscapes, soil characteristics and vegetation types in
relation to coastal floodplain EEC.

Previous assessments of the vegetation of the site have been undertaken by Conacher
Environmental Group which have identified the presence of sandplain vegetation
communities within the eastern part of the site (CEG 2008, 2011).

2. DETERMINATION AND CLASSIFICATION OF COASTAL FLOOPLAIN
ENDANGERED ECOLOGICAL COMMUNITIES

The classification of a vegetation community as an EEC is dependent on the descriptive
details provided by the NSW Scientific Committee in their publications on the Final
Determinations issued under Schedule 3 of the TSC Act.

The Land and Environmental Court (LEC) may clarify or interpret these final determinations
for a specific case or site. These interpretations generally establish the background for
determining whether a particular vegetation type would be classified as an endangered
ecological community where this differentiation is not clear cut according to the details
provided in the respective final determinations of an EEC by the NSW Scientific Committee.

In the specific matters relating to the determination of several types of Coastal Floodplain
vegetation communities being classified as an EEC the LEC (LEC 2004, 2005) has provided
direction to the clarification of coastal floodplain EEC’s and other vegetation communities eg.
coastal sandplain communities not being classified as an EEC.

These two LEC cases support and enhance the Scientific Committee Final Determinations
that for an EEC to be present other factors, other than vegetation type/species composition
along, need to be considered before determining that a vegetation community is to be
classified as an EEC.

The classification of a vegetation community as an EEC, particularly in regard to Coastal
Floodplain EEC requires the following factors to be present within the vegetation community
under assessment as identified in the judgement of Motorplex v’s Port Stephens Council:
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i.  The location of the site within a bioregion or local government area identified in the
final determination;
ii.  The physiographic (landform) location of the community;
iii.  The edaphic (soil type) factors identified in the final determination;
iv.  Whether the site or vegetation community is associated with Coastal Floodplains.

In relation to the subject site clarification is required in regards to the presence of the
particular Coastal Floodplain EEC, as identified in Table 1.

TABLE 1
COASTAL FLOODPLAIN ENDANGERED ECOLOGICAL COMMUNITIES
RFEF Riverflat Eucalypt Forest on Coastal Floodplains
SOF Swamp Oak Floodplain Forest
SSF Swamp Sclerophyll Forest on Coastal Floodplains
SCFF Subtropical Coastal Floodplain Forest

A separate final determination has been made by the NSW Scientific Committee for each of
the EEC identified in Table 1. These determinations identify specific soil parameters and
landform/topographical elements particular to each EEC as identified in Table 2.

TABLE 2
SOIL LANDFORM ELEMENTS OF VARIOUS ENDANGERED ECOLOGICAL COMMUNITIES
(from Smith 2009)

EEC SOIL LANDFORM

RFEF Silts, clay-loams and sandy loams On periodically inundated alluvial flats,
drainage lines and river terraces
associated with coastal flooplains up to
250m elevation.

SOF Grey black clay loams and sandy loams On waterlogged or periodically inundated
whre ground water is saline or subsaline flats, drainage lines, lake margins and
estuarine fringes associated with coastal
floodplains up to 20m elevation.

SSF Humic clay loams and sandy loams On waterloggedor periodically inundated
alluvial flats and drainage lines
associated with coastal flooplains up to
50m elevation.

Or where larger floodplains adjoin lithic
substrates or coastal sand plains.

SCFF Clay loams and sandy loams On periodically inundated alluvial flats,
drainage lines and river terraces
associated with coastal flooplains up to
250m elevation.

The Coastal Floodplain EEC’s are not the same as vegetation communities which occur on
coastal sandplains. The distinct differences in these two vegetation types are detailed by
Keith and Scott (2005) and Griffith et al (2004) which identify that the soil substrates of these
vegetation communities are significantly different.

As identified in Keith and Scott (2004), Smith (2009) and the LEC decisions previously
referenced the presence of sandplain soils (sandy podzol soils) and sandplain topographies,
which include sandplains, beach ridges and sand dunes are factors which separate coastal
floodplain EEC from coastal sandplain vegetation communities which are not an EEC.

For the Gales Holdings v's Tween Shire Council case (LEC 2008) Chief Justice Preston
supported the findings that vegetation communities formed a sandplain soils (ie sandy
podzol soils) are not the same as the coastal floodplain EEC Communities described by the
NSW Scientific Committee in their final determinations. Chief Justice Preston also found that
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the soils and topographical features and their corresponding vegetation communities on the
Gales Holdings site were not formed as a product or in association with fluvial processes
and therefore the vegetation communities growing on these soils were not an EEC.

3. SOIL LANDSCAPE DETAILS

The association of soil types with specific topographic, landforms and geology is integrated
for mapping and descriptive purposes into a soil landscape unit. Soil landscapes of the
locality have been mapped and described (Millford 1999) at a scale of 1:100,000 and form a
basis for analysing the determination of vegetation EEC. Soil landscapes can be grouped
according to their similarities of landform/topographical elements, soil material and soil
parent material features.

The groupings of soil landscapes in the Coffs Harbour area (Millford 1999) are:

e Residual e Transferral e Beach
e Colluvial e Alluvial e Aeolian/barrier
e Erosional o Estuarine e Swamp.

In relation to the subject site the description of soil landscape units from Millford (1999) are
of relevance to this discussion. These are described below (from Millford 1999 pg 9, 10):

1) Beach Soil Landscapes have ground surfaces and soil parent materials that have
been deposited by wave action. Beach soil landscapes typically occur on sandy
coastlines and lake edges. Typical landform elements include beaches, berms,
beach ridges, plains and associated foredunes.

2) Aeolian/Barrier Soil Landscapes have accumulated by deposition of sand-sized
particles by wind action. Aeolian/barrier soil landscapes include dunefields, dunes,
blowouts, sand sheets and lunettes.

3) Swamp Soil Landscapes are dominated by ground surfaces and soils which are at
least seasonally waterlogged. Soil parent material includes large amounts of
accumulated, decayed organic matter. Watertables are frequently close to the
surface. Landform elements may include swamp, relict oxbows, abandoned channels
and some lagoons and swales.

4) Alluvial Soil Landscapes are formed by deposition along rivers and streams. Soil
parent material is alluvium. Alluvial soil landscapes include floodplains and alluvial
deposits. Typical landform elements include those found on meander plains including
bars, backplains, scrolls, scroll plains, flood-outs, oxbows, levees, terraces and prior
and current stream channels.

5) Estuarine Soil Landscapes occur where rivers and streams enter large bodies of
water such as the sea or inland lakes. Channel flow is dissipated and modified by
wave and/or tidal action. Soil materials may be influenced by saline conditions.
Landform elements may include estuaries, tidal creeks and tidal flats.

The soil landscape units present within the subject site are as outlined in Table 3.
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TABLE 3
KEY CHARACTERISTICS OF RELEVANT SOIL LANDSCAPE UNITS

Goolawah Landscape — mainland and barrier beaches plus
(Beach Soil Landscape Group) associated barrier foredune and incipient foredune on
Quaternary (late Holocene)sands. Beach plains with
relief and elevation <6m; foredunes with slopes up to
45%; relief 2-15m. Mixed herland/grassland to closed-
woodland on foredunes.

Soils — deep well-drained Siliceous Sands.

Coffs Harbour Landscape -low, flat to very gently undulating
(Aeolian/Barrier Soil Landscape Group) sandplain on Pleistocene beach and dune sand.
Elevation <5m; relief <2m; slopes<3%. Extensively
cleared, wet heathland.

Soils — deep, moderately to poorly drained Podzols
with sandy Acid Peats and Peaty Podzols in swamps

Newports Creek Landscape — low, level to gently undulating coastal
(Swamp Soil Landscape Unit) back-barrier floodplains on Pleistocene estuarine
sediments. Local relief <5m; slopes <2%; elevation
<10m. Extensively cleared closed-forest (swamp
sclerophyll forest).

Soils — deep poorly-drained Yellow Podzolic Soils and
Humic Gleys.

The presence of the Coffs Harbour and Newports Creek Soil Landscape units within the site
is also identified in the following documents/reports:

1. Millford (1999);

2. Connell Wagner (2007);

3. WBM Oceanics (2006);

4. Coffs Harbour City Council (2005).

However the boundaries between the various soil landscape units within the site vary slightly
in the various reports.

Additionally, the type photograph for the Newports Creek Soil Landscape (Millford 1999, pg
158) identifies a site location as “east of the Pacific Highway, 300 metres south-west of
Hearns Lake”. 1t would appear from this description that the type photograph is from the
subject site to the west of the dune and sandplain vegetation.

The Coffs Harbour Soil Landscape Unit is located in the eastern part of the site while the
Newports Creek Soil Landscape Unit is located within the north-west parts of the site and is
mapped as extending into the south-east part of the site adjoining the Goolawah Soil
Landscape (Figure 2). The boundary between these two soil landscape units would be
located in the south-east part of the site but has not been specifically determined at this
stage. Millford (1999) identifies that the Newports Creek Soil Landscape...... "grades
eastwards into the podsolised Pliestoscene sands of the Coffs Harbour Soil Landscape
across a boundary that is difficult to accurately locate in the field or on aerial photographs”

The soil types identified within the subject site during field investigations match the
descriptions for the respective soil landscape units identified in Table 3.

However field inspections has also confirmed that the boundary between the Newports
Creek Soil Landscape and the Coffs Harbour Soil Landscape is located further to the south
and west than is illustrated on the Soil Landscape Maps at 1:100,000 scale.
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4, FIELD INVESTIGATIONS AND SOIL SAMPLING

To determine the soil types present within the site sub-soils were sampled at 11 locations by
using a tractor mounted post-hole auger to sample to a depth of 1500-1700mm below the
ground surface. Details of the test hole and soil characteristics were recorded. Soil samples
from four of the test holes were collected from visually different soil horizons and sent to a
soil laboratory for analysis (particle size distribution, texture classification).

The purpose of this soil sampling was to determine the occurrence of sand podzol soils
(sandplain soils from the Coffs Harbour Soil Landscape) or clay loams from the Newports
Creek Soil landscape.

The results of the soil texture determinations based on particle size analysis is provided in
Table 4 with test results provided in Appendix 1.

TABLE 4
SOIL ANALYSIS — SOILTEXTURE GROUPING
Sample Name. Sample No. Texture Class* Comments
A1/ 1 Sand Coffs Harbour Soil Landscape
A1/2 2 Sand Coffs Harbour Soil Landscape
A1/3 3 Sand Coffs Harbour Soil Landscape
A1/4 4 Sand Coffs Harbour Soil Landscape
B1/1 5 Sand Coffs Harbour Soil Landscape
B1/2 6 Sand Coffs Harbour Soil Landscape
C1/1 7 Sand Coffs Harbour Soil Landscape
C1/2 8 Sand Coffs Harbour Soil Landscape
C1/3 9 Sand Coffs Harbour Soil Landscape
D1/1 15 Silt Newports Creek Soil Landscape
D1/2 16 Silty Clay Loam Newports Creek Soil Landscape
D1/3 17 Silty Clay Newports Creek Soil Landscape
D1/4 18 Silty Clay Newports Creek Soil Landscape

* Refer to soil analysis results in Appendix 1 for detailed Particle Size Analysis % for each sample.
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The soil test results support the field observation that:

i.  The soils from the south-east part of the site are predominantly medium sand with
insignificant percentages of silt and clay sized particles. These soils are
characteristics of sand podzols of the Coffs Harbour Soil Landscapes Units;

ii.  The sandplain associated with the Coffs Harbour Soil Landscape Unit extends into
the flat land further to the west than the mapped boundary for this soil landscape unit;

iii. The soils from the north-west parts of the site are silty-clays or silty loams
characteristics of the Newports Creek Soil Landscape;

Although no mineralogy tests were completed for the sampled soils the results of the field
observations and laboratory tests indicate that the soils present are of a type that would be
expected to occur in each of the respective soil landscape units (ie Coffs Harbour or
Newports Creek Soil Landscape Units). However the boundary between these two soil
landscape units is located further to the south and west than depicted in the soil landscape
maps.

5. SANDPLAIN OR COASTAL FLOODPLAIN VEGETATION COMMUNITIES

Based on the results of the soil investigations, topographical/landscape units and vegetation
community present the vegetation present in the south-east part of the site would be
grouped as Dune Forest (Group 23) or Swamp Sclerophyll Forest on Coastal Sandplains
(Group 10) as described by Keith and Scott (2005). These vegetation communities present
on sand dunes and sandplains are not the same as coastal floodplain vegetation
communities.

6. CONCLUDING COMMENTS

i.  The results of the soil testing (both field observations and laboratory soil texture
results) confirm that the soils in the south-east part of the site comprise sandy podzol
soils which occur within the aeolian soil landscape unit of Coffs Harbour. These soils,
and the associated vegetation growing on them are part of the sandplain vegetation
communities and are not classified within any of the coastal floodplain EEC.

ii. The results of the soil testing (both field observations and laboratory soil texture
results) confirm that the soils in the north-west part of the site comprise yellow
podzollic soils with a silty clay texture which occur within the swamp landscape of
Newports Creek.

iii.  The extent of the Coffs Harbour Soil Landscape unit within the site includes areas in
the south east part of the site which are shown as being within the Newports Creek
Soil Landscape Unit.

On the basis of the detailed information obtained from subsoil investigations it is concluded
that:

e The Coffs Harbour Soil Landscape Unit is more extensive in the south-east part of
the site than is illustrated on the 1:100,000 Soil Landscape Mapping (Millford 1999);

e The vegetation growing on the sandy podzol soils within the south-east part of the
site are sandplain vegetation communities and are not vegetation communities
classified within the coastal floodplain endangered ecological communities.
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Investigation prepared by:

SR ik

PHILLIP ANTHONY CONACHER B.Sc.(Hons), Dip.Urb Reg Planning, M.Nat.Res.
Director
Conacher Environmental Group

Dated: 12 August 2013
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Turf Root Zone Assessment (AS Sieves)
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Turf Root Zone Assessment (AS Sieves)
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