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INTRODUCTION
Specifications

On February 16th, 1982, Bellingen Shire Council resolved to prepare a draft local
environmental plan of the rural lands within the Shire.

On July 20th, 1982, Bellingen Shire Council resolved to prepare a draft local
environmental plan of the town of Bellingen.

In accordance with section 57 of the Environmental Planning and Assessment Act
1979, Council is required to prepare environmental studies of the lands to which the
draft local environmental plans are to apply.

The purpose of an environmental study is to provide a background and a context for
the preparation of a plan, and accordingly it should outline the objectives of
Council in preparing it.

Planning Workshop Pty Ltd, on June 15th, 1982, was appointed by Bellingen Shire
Council to undertake preparation of both of the above studies.

Bellingen Shire Council, in accordance with section 57 of the Environmental
Planning and Assessment Act 1979, notified the Department of Environment and
Planning of its decision to prepare a draft local environmental plan. In response to
such notification, the Department has caused to be gazetted the following
specifications relating to the form, content and preparation of an environmental
study of the Rural 1(a) and 1(b) zones (as prescribed in Shire of Bellingen - Interim
Development Order No. 1). These specifications were gazetted on June 21st, 1982.

"The environmental study should:

(a) Describe the agricultural resources of the Shire, with a view to
maintaining protection of preferred agricultural land, in
conjunction with the Department of Agriculture and the Soil
Conservation Service;

(b) Determine the extent of geological resources with a view to
protecting them from sterilisation;

(e) Identify land which may be subject to hazards, with a view to
excluding inappropriate development from affected areas,
especially:

(i) flooding (both 1:100 and 1:20 flood frequencies). The
Public Works Department should be consulted.

(ii) steep slopes, unstable soil, lands subject to erosion;
(iii) bushfire risk;
(iv) water catchments.
(d) Identify in conjunction, where appropriate, with National Parks
and Wildlife Service, features of environmental, cultural or
visual importance with a view to the preservation of their

special qualities, and protecting them from undesirable
development, especially:
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(e)

(f)

These gazetted requirements duplicate Council's own specifications for the rural

(i) escarpment and hilltop areas;

(i) sites or buildings of cultural significance (including
Aboriginal sites);

(iii) significant stands of vegetation and wildlife habitats;
(iv) National Parks and State Forests, Crown lands;

(v) land of particular visual amenity, or land which is an
important visual component of the Shire's rural
environment.

Describe the history of settlement, rural subdivision and

population growth in order to assess the present and future
demand for:

(i) rural village expansion;
(ii) multiple occupancy development;
(iii) intensive rural subdivision;

Identify land suitable for intensive rural subdivision, and
multiple occupancy development, in view of constraints already
established, and assess the feasibility of providing public
utilities and community facilities, particularly satisfactory
vehicular access, and in the case of multiple occupancy,
measures to prevent pollution of streams where sewerage
services are not practicable.”

lands study. Council's specifications are as follows:

"Objectives of the Study

To prepare a single document to be used as a long term planning tool,
such document to cover the following issues:

*

describe the agricultural resources of the Shire with a view to
maintaining protection of preferred agricultural land from
fragmentation; such description to result from consultation with
the Department of Agriculture, Soil Conservation Service and
any other agencies with expertise in this field;

determine the geological resources and their extent with a view
to their long term protection;

identify lands which may be subject to hazards with a view to
excluding inappropriate development, especially:

. flooding (both 1:20 and 1:100 flood frequencies);
. coastal erosion;
steep slopes, unstable areas and land influenced by erosion;
bush fire risk;
water supply catchments;
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» identify features (including major landforms) of environmental,
cultural or visual importance with a view to their preservation
and protection from undesirable development, especially:

wetland/estuary areas and oyster lease sites;
escarpment, skyline or hilltop areas;
sites or buildings of cultural significance;

" significant stands of vegetation, wildlife habitats;

s National Parks, State Forest and Crown Land;
land of particular visual amenity or land which is an
important visual component of the Shire's rural
environment;

# assess the history of settlement, land subdivision and
development, and population growth in order to assess the
present and future demand for:

rural-residential (small holdings) development with
particular emphasis on the availability of essential services
(water supply), access, the relationship of proposed areas
for development with existing community infrastructure;

land for the purpose of sub-tropical fruit growing and other
'small' erops;

multiple occupancy of rural lands with particular emphasis
being given to the impact of the placement of such
development on road usage and maintenance and school bus
facilities;

industrial land;

A review the minimum lot size promoted by Interim Development
Order No. 1 for the purpose of establishing whether a more
appropriate lot size would permit a better use of land which
falls into the 'rural' zoning but which is not protected by its
intrinsic value for agriculture, scenic quality or other specified
attributes;

* examine the Pacific Highway and Trunk Road corridors to
establish the adequacy of existing development control policies
and whether refined policies are necessary having regard to the
long term usage that will occur;

E the study should be accompanied by appropriate maps wherever
possible to fully explain the scope of the work."

The Department has issued no specifications in relation to the study of the town of
Bellingen. Council specifications in relation to this study are as follows:

"Objective of the Study

To prepare a single document to be used as a long term planning tool,
such document to cover the following issues:
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v evaluate the existing urban residential land stock and to
investigate, develop and recommend proposals and policies for
provision of additional land suitable for residential expansion
including provision of public open space and aged persons
housing and industrial development;

* identify land which may be subject to hazard with a view to
excluding inappropriate development, specially:

. flooding (both 1:20 and 1:100 frequencies);

. slopes and unstable areas likely to be influenced by
erosion;
s fire;

bt evaluate the foreshore areas of the Bellinger River in the town
environs with a view to recommending development control
policies and management plans having regard to flood liability
and their use as public open space;

* evaluate the township from a heritage point of view and make
recommendations for the preservation of valuable heritage
items, precinets and the like;

% evaluate the role of the commercial centre of the township both
as a local and Shire resource and recommend policies designed
to enhance its effectiveness and role as a retailing facility, such
evaluation to take into account the provision of:

car parking;

. additional facilities;
development control standards;
the needs of the area;

o investigate the existing sewerage reticulation and water supply
reticulation to determine the scope of likely augmentation
requirements resulting from growth of the town;

* identify features of environmental, cultural or visual importance
with a view to recommending policies for their protection and
preservation;

b identify the existing and future requirements for
telecommunication and eleetricity services as related to
projections for future urban development;

* evaluate the existing pattern of traffic movement, particularly
along Trunk Road 76 with a view to considering improved traffic
control, possible alternatives for through traffic movement and
in particular the relationship of growth at North Bellingen to the
Bellinger River Crossing;

* consider the value of tourism to the town and recommend
policies for the improvement and development of tourism."

On October 19th, 1982, the Northern Regional Office of the Department of
Environment and Planning wrote to Council regarding the proposed local
environmental plan for Bellingen. The letter states as follows:
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", .. it is suggested that although no specification will be gazetted for
the study, the following items related to heritage matters be included
in any brief for the study:

(a) identify and describe (where appropriate in conjunction with the
Heritage Council of New South Wales) the environmental
heritage of Bellingen with a view to conserving and enhancing
its cultural, architectural, aesthetie, archaeological, natural,
scientifie, social and historical significance; and

(b) identify suitable means of protecting Bellingen's environmental
heritage from unsympathetic development or demolition;

() assessing and developing the Heritage Council's direction
pursuant to Section 82 of the Heritage Act, 1977, for the
preparation of a draft environmental planning instrument for the
Hyde Street Precinct in Bellingen.

. it is suggested that the following items be included in any brief
for the study:

(i) identify the constraints and opportunities for residential
expansion of Bellingen with a view to determining the most
appropriate lands for both future growth of the settlement
and for environmental control or retention for specific
land use purposes; and

(ii) present an analysis of population growth and building
activity for Bellingen Township and relate this to the
supply of land already zoned for residential development
with a view to recommending a staged release of land to
meet anticipated growth for an 8-10 year supply period."”

Whilst separate specifications were issued by Bellingen Shire Council and the
Department of Environment and Planning for the two studies at hand, both have
been undertaken concurrently by Planning Workshop Pty Ltd. The studies have
proceeded under a format agreed to by Council with emphasis being given to the
major issues outlined above. In addition to these major issues, the studies consider
other matters of relevance to the future planning of the Shire of Bellingen.

Study Organisation

The study was undertaken largely in accordance with guidelines issued by the
Department of Environment and Planning and published in the Local Planning
Manual (Draft)-December 1981 and the Rural Land Evaluation Manual - November
1981.

The approach of the Department to various issues encountered in rural planning as
expressed in a series of guidelines, technical bulletins and policy circulars (e.g.
dual/multiple ocecupaney, development on flood liable land, rural dwellings ete.) has
also been taken into consideration.

In accordance with section 62 of the Environmental Planning and Assessment Act
1979, the following publie and private agencies and authorities have been consulted
in order that a comprehensive information base can be formulated:
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Department of Environment and Planning;
Department of Public Works;
National Parks and Wildlife Service;
Forestry Commission of NSW;

Water Resources Commission;
Department of Social Security;
Department of Agriculture;
Department of Mineral Resources;
Housing Commission of NSW;
Department of Education;

Health Commission of NSW;
Department of Youth and Community Services;
Department of Lands;

Department of Main Roads;

Soil Conservation Service;
Department of Tourism;

Department of Sport and Recreation;
Bureau of Meteorology;

NSW Heritage Council;

National Trust of Australia;

Bushfire Council of NSW;

Joint Coal Board.
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Local Government Authorities which share boundaries with Bellingen Shire were
informed of Council's intention to prepare a plan and were asked to provide
information on matters considered relevant to the rural lands and Bellingen town
studies.

In several cases, formal replies from these authorities have been received.
Information gained through discussion with the above bodies has been inecorporated
into the study. A copy of all correspondence relating to the study is provided in a
separate document.

In the process of the preparation of the studies, a number of working papers were
prepared which were the subjeet of discussion with Councillors and Council
Officers. These working papers addressed a variety of major issues, and have been
incorporated into this one concise document in their amended format.

The overall objective of the study is to ultimately devise a legal mechanism by
which Council can direct the future development of the town of Bellingen and the
rural lands within the Shire in a desirable, efficient, and environmentally sensitive
manner. This mechanism is a plan (or plans) which will replace the existing Interim
Development Order. A plan consists of a written statement and a map (or maps).

Part of the study procedure has been to obtain suitable and appropriate maps of the
Shire and the town of Bellingen. Existing maps of the town date from 1960 and lack
topographic and up to date cadastral information. The existing Shire map is also
outdated and is no longer an appropriate base for zoning purposes. Therefore new
maps have been prepared at appropriate scales.

The study is intended to provide a basis for public comment on those matters which
may be addressed during the preparation of a draft local environmental plan. In
this regard, the study will specify the kinds of aims, objectives, and policies which
the proposed draft local environmental plan should adopt.
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As will be outlined below, the planning legislation embodied in the Act provides for
public involvement in the planning process at two levels: after the environmental
study has been prepared; and again, after the draft local environmental plan has
been prepared and certified by the Director of the Department of Environment and
Planning.

Planning Process

The purpose of the new local environmental plan is to prepare a new planning
instrument more responsive to the development issues and opportunities prevalent
in the Shire,

As well as moving in the direction of accommodating growth pressures and trends
being experienced in the Shire (which have been investigated in this study), the plan
will also address specific issues of concern to Council and its administrative
officers. These include:

2 introduction of appropriate zonings;

. the need for adequate lands for rural residential development;

* accommodation of demand for future commercial and industrial activities;
* accommodation of demand for residential flat development;

* development of flood prone land;

* conservation of historic buildings;

* adequacy of the transportation network;

* issues involved in the multiple occupancy of land.

Planning Procedure

The preparation of environmental studies and draft local environmental plans is
basically a legal process, the requirements for which are outlined in the
Environmental Planning and Assessment Act 1979 and the acceompanying
Regulation. There are a number of rules, guidelines and policies issued by the
Department of Environment and Planning that substantially govern the content and
operation of the local environmental plan and thus the study. These policies and
guidelines refer to the following:

* Specifications of the Department on the content of the study.

* Directions under sections 71 and 117 of the Act.

e State Environmental Planning Policy No. 1 'Development Standards'.

L State Environmental Planning Policy No. 4 'Development without Consent'.

. State Environmental Planning Policy No. 5 'Housing for Aged and Disabled
Persons'.

. State Environmental Planning Policy No. 6 'Number of Storeys in a Building'.

. State Environmental Planning Policy No. 8 'Surplus Public Lands'.

* State Environmental Planning Policy No. 9 'Group Homes'.
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The new legislative planning procedures embodied in the new Act came into effect
in 1980. Broadly the steps involved in this formal procedure are:

= Council resolves to prepare a Local Environmental Plan: Notifies the
Department of Environment and Planning.

» Preparation of the Environmental Study: The environmental study is a
prerequisite to the preparation of the local environmental plan. It may give
wide and detailed consideration of the physical, economic and social
attributes of the area and may develop the most appropriate forms of future
development of the area. In essence, it provides background information and
a context for the preparation of the local environmental plan.

e Exhibition of the Environmental Study: Once the study has been received by
Council, it is then placed on public exhibition together with the relevant
State environmental planning policies, and relevant directions under section
117. The study is to be exhibited for a minimum period of 14 days and the
public is invited to make submissions during that time on the study within
the context of the guidelines and directions issued by the Department.

* Preparation of the Draft Local Environmental Plan: Having exhibited the
study and received submissions from the public and other interested bodies,
Council and its consultants then prepare the local environmental plan which
consists of a land use zoning map(s) and a written legal statement. This
legal document implements the recommendations of the study and is
designed to encourage appropriate forms of development in appropriate
locations and outlines various controls on the use of land.

* Certification by the Department of Environment and Planning: Once the
draft local environmental plan is prepared, it is sent with the study and the
submissions to the Director of the Department of Environment and Planning
for approval for exhibition. Once this approval is given by way of a
certificate from the Director, the draft local environmental plan can then be
used as a basis for determining development applications.

* Exhibition of the Draft Local Environmental Plan: The draft local
environmental plan is also exhibited for public comment for a minimum
period of 14 days. Such comment is usually of a more specific nature
relating to details of the plan.

% Gazettal of the Local Environmental Plan: After the exhibition period, the
plan, public submissions, reports of any public hearing, and statements of
compliance or otherwise with State policies and Ministerial Directions are
sent to the Department for presentation to the Minister for gazettal.

Thus, the new legislative planning procedures provide for a certain level of
community involvement and comment on the plan during its stages of preparation.
This process is shown on the accompanying figure.

Control Mechanisms

The most important control mechanism available to Counecil is the local
environmental plan. This is the mechanism by which development can be controlled
and encouraged within the Shire.

It is the direct equivalent of the Town and Country Planning Schemes and Interim

Development Orders such as the one gazetted for the Shire and in force at the
present time.
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Sections 24-36 of the Environmental Planning and Assessment Act 1979 set out the
legal requirements of environmental planning instruments and therefore local
environmental plans.

The matters that the plan may cover are set out in section 26 of the Act which
states as follows:

"26. Without affecting the generality of section 24 or any other
provision of this Aet, an environmental planning instrument
may make provision for or with respect to any of the following:

(a) protecting, improving or utilising, to the best advantage,
the environment;

(b) controlling (whether by the imposing of development
standards or otherwise) development;

(¢) reserving land for use for the purposes of open space, a
public place or public reserve within the meaning of the
Local Government Act, 1919, a public cemetery, a public
hospital, a public railway, a public school or any other
purpose that is prescribed as a public purpose for the
purposes of this section;

(d) controlling the demolition of buildings or works;
(e) protecting or preserving trees or vegetation;

(f) controlling any act, matter or thing for or with respect to
which provision may be made under paragraph (a) or (e);

(g) controlling advertisements within the meaning of section
510 of the Local Government Act, 1919; and

(h) such other matters as are authorised or required to be
included in the environmental planning instrument by this
or any other Act."

Sections 29 and 158 of the Act make provision for designated development (i.e.
development for which an Environmental Impact Statement is required to
accompany the development application and which allows third party appeal). This
ensures that Council has adequate information on which to determine applications
that may have a significant impact on the environment. Developments designated
by Council (under section 29) would be in addition to those outlined in Schedule 3 of
the Regulations accompanying the Act that apply to all Local Government Areas.

Local environmental plans generally contain a set of land use tables (rather like the
land use table which forms part of the existing Interim Development Order)
outlining the types of development permissible under certain circumstances in a
number of land use zones. Different kinds of development are usually identified in
such a table including development permissible without consent, development
permissible subject to conditions, development requiring Council consent, and
prohibited development.
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The Department issues guidelines on the land use zones that may be applicable,
although the Council is under no obligation to adopt them fully.

Environmental planning instruments may adopt wholly or partly gazetted Model
Provisions. It is important to realise, however, that those Model Provisions do not
have to be adopted in their entirety and clauses of the Provisions may be deleted
where appropriate. The local environmental plan for the Shire of Bellingen will
adopt relevant clauses of the 1980 Model Provisions just as the existing planning
instrument adopts the 1970 Model Provisions.

As well as the land use tables outlining which uses are permissible in certain
locations with or without consent, the local environmental plan may also contain
special provisions relating to development in an area. For example, development
standards for various types of development (subdivision, residential flat buildings
ete.) ean be included.

Another important provision the local environmental plan can include is the
requirement for dedication of a contribution toward the provision of public services
and community facilities. The plan does not have to identify the exact level of
contribution however. In each case Council will be required to determine an
appropriate and reasonable contribution.

The Act requires that the local environmental plan is not substantially inconsistent
with any State environmental planning policy, regional environmental plan or
relevant direction under sections 71 and 117(2) of the Aet. The Minister issued a
new Direction under section 117(2) on 11th July 1983. On 17th January 1983 the
Minister made a directive under section 71 of the Act in respect of the format,
strueture and subject matter of local environmental plans. It would appear that a
local environmental plan must be consistent with the Direction.

Where the plan is inconsistent with these directions, policies or plans, such
inconsistency has to be justified. It should be noted that there is, as yet, no
regional environmental plan in operation for the North Coast Region.

While the Aect is quite specific on the form or content of the local environmental
plans, particularly with reference to section 71 and 117 directions, there is still a
degree of flexibility available to Council on the control of development. This is
rightfully so since Council is the consent authority with responsibility for these
matters.

The draft local environmental plan for the Shire of Bellingen should generally be
consistent with current section 117 Directions and State environmental planning
policies and should comply with the section 71 determination. Section 61(e) of the
Environmental Planning and Assessment Act, 1979, states:

"61. In preparation of a draft local environmental plan the Council
shall:

(e) ensure that the draft local environmental plan, and its
aims, objectives, policies and strategies, are not
substantially inconcistent with any State environmental
planning policy, regional environmental plan, or relevant
direction under section 117, which applies to the land to
which the draft local environmental plan applies, and give
effect to the aims, objectives, policies and strategies of
any such policies or plans."

11
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Section 64 of the Act requires Council, on submission of a copy of the draft plan to
the Secretary (of the Department of Environment and Planning) to specify the
environmental planning instruments and directions under section 117 that have been
taken into consideration and to give details of any inconsistency between the draft
plan and any instrument or direction referred to above, and the reasons justifying
the inconsistency. Only when the Director is of the opinion that the inconsistency
is justified in the circumstance will a section 65 certificate be issued, permitting
the publie exhibition stages of the plan to proceed.

Compliance with State planning policies and sections 71 and 117 directions is
therefore an important factor in the making of draft local environmental plans.
Non-compliance will probably lead to time-consuming delays. The relevant policies
and directions are available for inspection at the office of Council.

As well as the local environmental plan, there are a number of other planning
instruments that can be used as a control mechanism. Of importance here are
development control plans which are usually more specific than the local
environmental plan and addresses the development of a particular area or
development of a particular type (residential flat buildings ete.). Development
control plans should conform with the provisions of the loeal environmental plan
and be compatible with it. :

In summary, it should be pointed out that the ultimate aim of the local
environmental plan is to control development in the most appropriate, suitable and
desirable fashion. It gives Council the power to approve desirable developments
and to disallow those which are inappropriate and unsuitable. Furthermore, it
designates areas most suitable for particular uses. Thus there are two functions of
the local environmental plan, one being direct and the other indirect:

* The direct function is development control and the orderly development of
the Shire based on firm environmental principles developed in the study.
This also covers financial aspeets in so far as provision ean be made in the
local environmental plan to enable Council to recover some costs incurred by
development.

» The indirect funetion is more positive. It involves accommodating and
encouraging the more appropriate forms of development. The loecal
environmental plan cannot specifically attract growth and development -
this is largely the role of the market, although the Council and the
community can assist the operation of the market through promotional
activity. Rather, the local environmental plan accommodates growth in the
following ways:

by making provision in the plan for various types of uses, such as
temporary accommodation, residential flat buildings and industry,
thus responding to market forces;

by identifying areas suitable for various uses;
by identifying lands that should by protected from different forms of

development, such as areas of good agricultural land, scenic areas,
and areas that might be environmentally sensitive.
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AIMS, OBJECTIVES, POLICIES AND STRATEGIES

In accordance with Section 58(c) of the Act, the following aims, objectives, policies
and strategies are put forward for adoption by the draft Local Environmental
Plan. These may be amended during the period for public submissions.

Aims

*

To provide a mechanism for the management, development and conservation
of land throughout the Shire which is based on sound environmental
principles derived from the Environmental Study.

Objectives

*

To encourage the proper management, development and conservation of

natural and man-made resources for the purpose of promoting the social and
economic welfare of the community and a better environment.

To encourage the promotion and co-ordination of the orderly and economic
use of land.

To encourage the protection of the environment and provide an opportunity
for public involvement in environmental planning and assessment.

To encourage residential development that will maximise the use of existing
physical and social infrastructure and minimise development costs.

To ensure the protection and improvement of the amenity of the residential
areas through the effective management of amenity problems.

To enhance the quality of life enjoyed by residents of the Shire through the
provision of adequate social and community facilities and services in
locations readily accessible to users, the minimisation of air, water, noise
and visual pollution and the protection of areas of outstanding natural beauty
and buildings and places of scientifie, historie, prehistorie and architectural
significance.

To foster job opportunities for local residents.
To acecommodate changing trends in lifestyles.
To provide guidance to the community of the manner in which the effects of

growth and change are proposed to be managed and to the private sector in
terms of future development opportunities and requirements.

Policies

*

To rationalise the development of land to ensure, for the benefit of the
community, the co-existence of various land uses with minimum
environmental conflicts.

To encourage residential development that will maximise housing choice.

13
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To ensure that adequate support services and facilities are provided in all
developed areas of the Shire.

To protect, effectively develop and utilise the natural and man-made
resources of the Shire.

To encourage a high standard of residential amenity and to alleviate existing
amenity problems where such exist.

To define all areas, places and buildings which merit conservation because of
their visual, ecological, cultural or other environmental significance.

To cater for the demand for recreational and leisure facilities by providing,
if necessary, for the establishment and development of additional areas for
passive and active recreation.

To initiate and implement policies which will both directly and indirectly
increase job opportunities for the residents of the Shire.

To encourage commercial and retail development to occur in the existing
retail centre of Bellingen.

To provide an effective transportation network.

To zone appropriate and suitable lands for the purposes of multiple
occupancy and rural residential development.

To define prime agricultural land and to discourage from such land those
uses which would jeopardise the continued use of the land for agricultural
purposes.

To limit the development of flood prone land.
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EXISTING STATUTORY CONTROLS
Shire of Bellingen Interim Development Order No. 1

Development within the Shire of Bellingen is presently generally governed by the
provisions of 'Interim Development Order No. 1 - Shire of Bellingen' (a deemed
environmental planning instrument) originally gazetted on September 12th, 1969,
and subsequently altered or amended on about nineteen occasions between May
1970 and October 1979. Since the advent of the Environmental Planning and
Assessment Act, 1979, the following three Local Environmental Plans have been

gazetted each relating to a specific area of land within the Shire:

* Bellingen Local Environmental Plan No. 1 gazetted on June 5th, 1981 relates
to land at Newry Island.

b Bellingen Local Environmental Plan No. 2 gazetted on March 13th, 1981
relates to 5 hectare minimum rural residential subdivision (1(c2)) of land at
Roses Road, North Bellingen.

* Bellingen Local Environmental Plan No. 3 which relates to the extension of
the Bellingen Village zone (namely Lots 52 and 62 Lyon Street, Bellingen).

BF Bellingen Loecal Environmental Plan No. 4 gazetted on July 23rd, 1983 which
aims to restriet residential development and further subdivision of existing
rural land in the flood plain area of the Kalang River particularly on Newry
Island and Urunga.

* Bellingen Local Environmental Plan No. 5 gazetted on December 10th, 1983
which aims to zone land to the east of the township of Bellingen for open
space and residential purposes.

Interim Development Order No. 1 - Shire of Bellingen may be viewed as a general
planning instrument, essentially similar to many other Interim Development Orders
relating to non-urban Local Government authorities in NSW.

Since its gazettal in 1969, the Interim Development Order has been amended and
altered on numerous oceasions. Most of the amendments have been of a minor
nature, although significant alterations were made in July 1978.

New and more comprehensive zonings have progressively been introduced through
the above amendments and alterations. Village and Township zones now exist at
Bellingen, Dorrigo, Urunga, Mylestom, Repton and a Residential (b) zone applies to
land at Raleigh.

The Non-Urban 1(a) zone is still applicable to the majority of rural lands within the
Shire. The Non-Urban 1(b) zone applies to land located within 400 metres of a main
road. Indicated as main roads on the Interim Development Order map are:

» Trunk Road 76 (Urunga to Armidale).

* Main Road 119 (Dorrigo to Dundurrebin).

* Main Road 120 (Dorrigo to Coffs Harbour).
. Main Road 118 (Bellingen to Bowraville).

- Pacifie Highway (Highway No. 10).

15
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Non-Urban 1(c) zones exist at Dorrigo, Repton, an area south of South Arm Road
near Urunga and Newry Island. Non-Urban 1(c2) zoned land exists at the confluence
of Never Never Creek and the Bellingen River.

The industrial estate at Raleigh has been accommodated through the gazettal of

land for General Industrial 4(a) purposes. There are no Special Use zones within the
Shire.

An Open Space, Recreation 6(a) zone exists at Repton, and a Open Space, Special
Purposes 6(b) zone exists at South Urunga.

Coastal Lands Protection and Acquisition zones 7(f1) and 7(f2) have been introduced
for certain coastal areas.

A Residential 2(c) zone applies to land at South Urunga, which has recently been
subdivided (Bellingen Keys Estate).

A summary of these alterations and amendments is given below:
May 8th, 1970: Mineral sand mines included as a permissible use in a Non-Urban

1(b) zone with the prior consent of Council subject to the concurrence of the
Department of Environment and Planning.

May 15th, 1970: Correction of a drafting error in the Interim Development Order.
November 5th, 1971: Relates to an extension of the Village boundary of Myleston.
May 11th, 1973: Relates to an extension of the Village boundary of Bellingen.

December 7th, 1973: Relates to a liquid fuel depot on Lot 1, DP 201668, Pacific
Highway.

January 25th, 1974: Correction of a drafting in amendment dated December 7th,
1973.

April 19th, 1974: Relates to the provision of an open space recreation zone at
Repton and also an extension to the Village zone of Repton.

September 13th, 1974: Relates to an amendment to the Village boundary of
Bellingen.

December 6th, 1974: Relates to the zoning of land for the purposes of Residential
2(c) (permitting duplex flats, maisonettes, semi-detached cottages) and Open Space
6(b) at South Urunga.

May 30th, 1975: Relates to the erection of 6 residential cabins on Lots 18,
Portion 17, Thora Road, Bellingen, for the temporary accommodation of persons
engaged in activities connected with horse racing.

March 25th, 1977: Relates to the erection of 6 holiday cabins on a tennis ranch on
Newry Island.

June 3rd, 1977: This amendment refers to map marked Amendment No. 5 when it

should in fact refer to map marked Amendment No. 6. The amendment relates to
the provision of an Industrial 4(a) zone at Raleigh.

October 14th, 1977: Relates to a drafting error in the amendment dated June 3rd,
1977.
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October 14th, 1977: Relates to the provision of a Non-Urban 1(c) zone at South
Bellingen permitting rural residential development with a minimum site area of
6,000 square metres; provision of a reticulated water supply; no access to arterial
roads.

July 7th, 1978: This amendment represents significant alteration to the original
Interim Development Order, and embodies previous alterations and amendments
within its content. The entire land use table was amended and various additions
were made. Notable alterations were as follows:

" Forestry was made subject to the consent of Council in a Non-Urban 1(a)
zone.
» The definition of 'country dwelling' was omitted. Country dwellings

(meaning a dwelling erected on a parcel of land of minimum size
40 hectares) were formerly permissible in zones 1(a) and 1(b) with the
consent of Council. They were intended for use associated with
agriculture. Concessional clauses built into the original Interim
Development Order (i.e. clause 12(4) allowed Council to permit the
subdivision of agricultural holdings of less than 40 hectares provided that
each new allowance created had an area of not less than 1,000 square metres
and not more than 4,000 square metres and that the total number of
allotments excised from an existing parcel of land did not exceed four in
total.

¥ Caravan parks, hotels, mines, refreshment rooms, service stations and
transport terminals were made permissible with the consent of Council and
the concurrence of the Department of Environment and Planning in a Non-
Urban 1(b) zone.

¥ Sawmills and liquid fuel depots were prohibited in the Residential 2(a) zone,
* Caravan parks were prohibited in the Residential 2(c) zone.
* Clauses 10 to 15 relating to hotels and motels in rural areas, subdivision,

ribbon development and advertising structures omitted and replaced with
clauses which may be summarised as indicated on the page overleaf:

September 22nd, 1978: Relates to the zoning of land near Dorrigo for the purposes
of Non-Urban 1(e).

June 22nd, 1979: Relates to the zoning of Coastal Lands for the purposes of 7(f1)
Coastal Lands Acquisition.

August 17th, 1979: Relates to the zoning of land at Repton for the purposes of
Non-Urban 1(e).

An analysis of the Interim Development Order, as amended, indicated few specific
provisions relating to the urban nodes of the Shire. Rather, the Interim
Development Order, typical of many similar planning instruments relating to rural
local government areas, embodies the following policies of the old State Planning
Authority:

"To protect the function, efficiency and environment of main traffic
routes.

To protect the rural potential of land and to prevent the
fragmentation of viable holdings.
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To prevent the premature and sporadic subdivision of rural land.

To prevent small lot subdivision in urban fringe areas that could
prejudice future urban development.”

(Imrie, M. An Approach to Developing Rural Land Use Plans: A Case
Study - the Bellinger Valley, February 1982).

Central to the thinking that aided the formulation of the Bellingen Shire Interim
Development Order was a concern over the sporadic subdivision of agricultural
holdings. Accordingly, a discussion of the subdivision issue is required.

Prior to the operation of Interim Development Order No. 1, no development
approval was required for subdivision other than under the Local Government Act,
1919. The provisions of Interim Development Order No. 1 control the size of lots
created by subdivision in rural areas to the statewide average of 40 hectares (100
acres) with some savings clauses to enable the creation of subdivisions of 2 hectares
and not less than 1 hectare where such allotments are to be used for the erection of
a dwelling house to be occupied by rural families and workers. As in many other
rural areas of the State, owners of land have tended to subdivide land in accordance
with the above statutory provisions, and have then sold the newly created allotment
as a supplement to their income,

The basic principle behind the State applied 40 hectare policy was to ensure that
the rural areas were not subdivided into agriculturally useless parcels of land. The
policy, which was applied to Bellingen Shire in 1969, was not formally circularised
to Councils until April 19th, 1973 (Circular 67 'Policy Regarding Subdivisions and
Residential Development in Non-Urban Zones'). In 1973 the State Planning
Authority outlined four basic reasons for control of subdivision and residential
activity in rural areas:

* to protect the rural potential of Non-Urban land and to prevent the
fragmentation of viable rural holdings;

* to prevent premature and sporadic subdivisions and to ensure consolidation
of urban areas, thus embracing the prospect of the economic provision of
public utilities, particularly water and sewerage, and community facilities
such as schools, shops and the like in the urban communities;

* to prevent, on the fringe of urban areas, the subdivision of land into small
lots which would prejudice the proper layout of additional urban areas as a
result of natural growth;

¢ to avoid ribbon development along main traffic arteries linking towns and
cities and other centres.

Accordingly, relevant provisions were incorporated into Interim Development
Orders and Planning Schemes to permit genuine farm related activities (e.g.
Clause 12 of Interim Development Order No. 1 - Shire of Bellingen) although such
provisions were not sufficiently refined to prevent eventual speculative small acre
subdivision.
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Arguments for and against the control of rural subdivision, and more importantly,
the optimum size of rural subdivisions, have continually been put forward. In 1973
the minimum size was arbitrarily set at 40 hectares as a holding measure, until
Councils carried out the necessary investigations to determine a more appropriate
minimum rural area subdivision size based on principles of agricultural economics
and viable agricultural production units.

A significant body of research has indicated that hobby farms (or part-time farms
run by people who also have another full time or part time job) do not necessarily
lead to sterilisation of prime agricultural land but, on the contrary, increase the
productivity of the land, do not contribute significantly to loss of agricultural
employment, and do not create localised problems such as weed infestation. This
research has been summarised by Dr. Bruce Davidson of Sydney University and
assumes small acre subdivisions for agricultural use will be provided in response to
a genuine demand. There is still a need to protect viable agricultural land from
indiseriminate speculative subdivision.

Thus, the apparent problems of subdivision of non-urban land expressed by
Circulars 67 and 74 can be overcome by:

¥ providing for rural residential subdivision of up to 2 hectares for
predominantly residential purposes in appropriate locations;

# allowing rural small holdings for more intensive agriculture or part time
agriculture in response to a genuine demand;

- controlling subdivision size in general to prevent speculative subdivision;

¥ ensuring that subdivisions are adequately designed with public access
constructed to be a suitable standard such that there will be no long term
problems created by the resulting subdivisions.

The task still remains, however, to determine the appropriate minimum size of
rural subdivision to replace, if appropriate, the holding measure of 40 hectares
introduced with the Interim Development Order in 1969. In doing this, Council is
required to maintain the savings clauses relating to the erection of workers
cottages and family residents (Section 117 Direction). This is designed to allow
farm owners to provide dwellings for rural workers in response to genuine need.

Other Councils have approached the problem in a variety of ways. Rural Capability
Studies have been undertaken to identify prime agricultural areas that should be
protected for agricultural uses. Subdivision controls have then been applied to
these lands. The prime agricultural land is generally the land more suitable for
agricultural development and this should be the land on which smaller lot
subdivisions should be carefully scrutinised. Other Councils have arbitrarily
adopted minimum sizes of 100 hectares, 200 hectares or even higher.

The Department of Environment and Planning suggests that the appropriate
minimum subdivision size should be related to the agricultural viability of the
land. This is a very difficult concept to come to grips with as this 'viable size'
varies greatly within relatively small areas depending on topography, soils,
microclimate and type of enterprise. The locational requirements of intensive
agriculture such as viticulture, horticulture and market gardening are also quite
specific and specialised and therefore cannot be clearly identified. It is suggested
therefore, that no areas be set aside specifically for these uses but that the
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subdivision of a limited number of lots be permitted for these purposes according to
the requirements of potential purchasers. Thus the draft local environmental Plan
will address issues pertaining to the existing provisions on minimum subdivision
size.

A further matter with which the draft local environmental plan will be concerned is
the increasing trend in rural residential living and semi-rural lifestyles. Research
undertaken by the Department of Environment and Planning suggests that demand
for smaller rural holdings takes two forms:

* rural residential lots up to 2 hectares for predominantly residential purposes;

o rural small holdings capable of supporting some agricultural production with
a size range between 4 and 10 hectares.

Actual demand, however, would tend to cover a wide spectrum of sizes. In some
areas of NSW, minimum rural subdivision provisions of planning schemes prevent
subdivision of rural land into small lots. This is forcing some people to accept
40 hectare lots, often in excess of their requirements. The provision of zones in
specific locations permitting rural residential subdivisions will prevent the
uneconomie subdivision of agricultural lands, reduce the pressure for subdivision of
rural lands, and enable the economic provision of infrastructure and community
services and a more environmentally acceptable level of subdivision layout and
design.

Certain provision has already been made within the Shire for rural residential
development - namely, at Repton, Newry Island, Roses Road, Raleigh and Dorrigo.
Rural residential lifestyles also encompass the relatively new concept of multiple
occupancy of farms.

A policy to provide for multiple occupancy of rural properties was developed in
Circular 35 (November 7th, 1979) and further refined in Circular 44 (July 3rd,
1980). The provisions of these circulars are discussed in detail in Section 9 of this
study. It should be noted however, that the section 117 directions made by the
minister on August 27th, 1980, require draft local environmental plans to be
consistent with the provisions of the above circulars.

Shire of Bellingen Local Environmental Plans No. 1-5

Since the advent of the Environmental Planning and Assessment Aect 1979, three

local environmental plans relating to land within the Shire of Bellingen have been

gazetted.

* Bellingen Local Environmental Plan No. 1 (June 5th, 1981) relates to the
zoning of land as Non-Urban 1(c) at Newry Island. The local environmental
plan refers to Lots 103, 184, DP 607816, Newry Island. The provisions of the
local environmental plan are as follows:

. the subdivision of the land is subject to Council consent;

such subdivision to be in accordance with a specific plan prepared by
a consulting surveyor;

no dwelling house to be erected below the 1 in 100 year flood level.
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* Bellingen Local Environmental Plan No. 2 (March 13th, 1981) relates to the
zoning of land, located to the east of the confluence of Never Never Creek
and the Bellinger River, a Non-Urban 1(c2). The local environmental plan
refers to portions 22, 24, 27, 217 and Lot 12 DP 583356 Roses Road, North
Bellingen. The provisions of the local environmental plan are as follows:

a minimum subdivision size of 5 hectares;

a minimum frontage of 100 metres;

dwelling houses to be more than 20 metres from the alignment of
Roses Road and more than 4 metres from the side boundaries of the
allotment;

. means of water supply to residential allotments to be in a manner
satisfactory to Council.

* Bellingen Local Environmental Plan No. 3 (April 30th, 1982) relates to the
zoning of land located in north Bellingen for village purposes. The local
environmental plan refers to Lot 52 DP 252940 and Lot 61, DP563024 Lyon
Street, Bellingen.

L Bellingen Local Environmental Plan No. 4 gazetted on July 23rd, 1983 which
aims to restrict residential development and further subdivision of existing
rural land in the flood plain area of the Kalang River particularly on Newry
Island and Urunga.

2 Bellingen Local Environmental Plan No. 5 gazetted on December 10th, 1983
which aims to zone land to the east of the township of Bellingen for open
space and residential purposes.

By letter dated 19th October 1982, the Department of Environment and Planning
indicated to Council that the use of a village zoning was not appropriate as a
planning mechanism and that Council should consider more specific zonings. These
more specific zonings will be provided in the draft local environmental plan.

State Environmental Planning Policies
State Environmental Planning Policy No. 1 - Development Standards

State Environmental Planning Policy No. 1 was gazetted on October 17th, 1980.
The Policy provides:

", . . flexibility in the application of planning controls operating by
virtue of development standards in circumstances where strict
compliance with those standards would, in any particular case, be
unreasonable or necessary or tend to hide the attainment of the
objects specified in section 5(a)(i) and (ii) of the Act."

The Policy enables an application to be approved even though the provisions of
development standards are not being complied with. The consent of Council and
the concurrence of the Director are required in cases to which the policy applies.
Should Council, as the consent authority, not consider an objection to an existing
development standard well-founded, it may refuse development consent. The Land
and Environment Court, should an appeal be lodged, may determine that the
objection is well founded and approve the application.
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In short, the Policy modifies existing planning instruments (such as the Shire of
Bellingen - Interim Development Order No. 1) by enabling econsent to be granted to
a development which does not comply to a standard. The Director has instructed
Councils (Cirecular No. 8) to ensure concurrence in all cases except where:

"The standard to be contravened is one whieh limits the height or
density of a development; or one which specifies the minimum area
for a subdivision or erection of a dwelling in a rural a non-urban
zone."

Should the standard relating to either of the above matters be departed from by
more than 10 per cent, and the Council support the departure, the concurrence of
the Director is required.

State Environmental Planning Policy No. 1 therefore enables subdivision to oceur in
rural areas on allotments of less than the minimum size stipulated in Interim
Development Order No. 1. In certain cases (i.e. where the size of the lot proposed
is less than 90 per cent of the minimum size stipulated) the concurrence of the
Direction is required. In all cases the concurrence of the Director can only be
assumed if Council forwards details of eonsents under the policy to the Department
at the same time it notifies the applicant.

State Environmental Planning Policy No. 4 -~ Development Without Consent

State Environmental Planning Policy No. 4 was gazetted on 4th December 1981, and
amended on 7th October, 1983.

This poliey is designed to permit development of minor environmental planning
significance to be carried out on land, without necessitating development consent.
Such development includes:

" The carrying out of certain subdivision (e.g. the purpose of subdividing into
two allotments widening public roads, creating a publie reserve, ete.).

* Changes of use where a building is lawfully used or has been lawfully
constructed to be used, for the purposes of a shop, commercial premises or
industry. Under the provisions of the policy, and subject to various
conditions and requirements, a building lawfully constructed to be used as a
shop can alter its use to a shop of a different kind or a commerecial use.
Similarly, an industrial use can be changed to a light industrial use. It should
be noted that the Poliecy is a complex and complicated document and
reference should be made to the complete text in cases where it is to be

applied.
. Certain alterations to a building or a work.
» Certain ancillary or incidental development.

The aim of the policy is to permit development of minor environmental planning
significance (such as the above) to be carried out on land without necessitating
development approval. The provisions of the policy are complex and eannot be
easily summarised.

State Environmental Planning Policy No. 5 - Housing for Aged and Disabled Persons
State Environmental Planning Policy was gazetted on February 19th, 1982 and

amended on 7th October, 1983. The intent of the policy is to increase the
availability of aged and disabled persons housing and to provide a wider choice of
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residential acecommodation for these people. In short, the policy provides for the
development, with Council consent, of aged and disabled persons housing and any
land on which the erection of dwelling houses, residential flat buildings, hospitals
and churches is permissible with the consent of Council except in some areas
identified for conservation, scenie protection, environmental protection and the
like. The location of sites for such dwellings for aged and disabled persons must
take aceount of the provision of associated services (hostels, nursing homes,
hospitals). One or more of the above services must be provided within a reasonable

time from the date of the development of dwellings for aged or disabled persons on
the same or adjacent site. The sites must not be isolated from normal urban

services.

The Policy also provides a number of development standards which, if met, cannot
be used by Council as a reason for refusal of consent.

In the Shire of Bellingen, housing for aged and disabled persons, as provided in State
Environmental Planning Policy No. 5, is permissible with consent in all the Non-
Urban zones and the village, township and all residential zones.

State Environmental Planning Policy No. 6 - Number of Storeys in a Building
This policy was gazetted on 10th December, 1982 and aims to:

» remove any confusion from the interpretation of provisions in environmental
planning instruments which control the height of buildings by reference to
the number of storeys, floors or levels which the buildings contain, by
specifying the manner in which that number is to be determined;

* to facilitate the erection of buildings which econform to the topography of
the land on which the buildings are erected;

* to modify the meaning of each of the words 'storey’, 'floor' and "level'.
State Environmental Planning Policy No. 8 - Surplus Public Land

Policy No. 8 was gazetted on 8th April, 1983. It generally aims to promote and co-
ordinate the orderly and economic use of land in public ownership surplus to public
needs.

State Environmental Planning Policy No. 9 -~ Group Homes

This policy, gazetted on T7th October, 1983, is designed to facilitate the
establishment of group homes in which disabled or other socially disadvantaged
persons may live as a household in an ordinary residential environment instead of in
an institution.

Other Legislation
The NSW Coastal Protection Act, 1979

This Aet came into force on July 1st, 1979. The Act is important for anyone who
intends to build or subdivide near the sea or a coastal river. Basically the Act
enables the Minister for Public Works to have a final say about hazardous
developments (hazardous because it is too near the sea or on the flood plain of a
coastal river up to where the tidal influence ceases) whether by a private developer
or a publie authority. The Act provides the administrative framework to enable the
Minister for Public Works, relying on advice from the Coastal Engineering Branch
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of the Department of Public Works to override the decisions of Local Councils as
well as other public authorities (including Ministers of the Crown). In turn, the Aect
provides for the establishment of the Coastal Council, which provides information
to the Minister of Environment and Planning. It should be noted that the Council is
an advisory body only.

The Act (Section 38) allows the Minister to notify an authority of a particular area
of land for which any development applications must be referred to the Minister for
coneurrence.

The Soil Conservation Act, 1938

This Act is relevant to a summary of land use controls in that Section 21(c) of the
Act prevents the ringbarking, cutting, felling, poisoning, destroying, topping,
lopping or injuring of trees on protected lands other than in accordance with an
authority issued by the Catchment Area Protection Board. Protected lands are
shown on maps prepared by the Soil Conservation Service. They generally indicate
land with a slope of 33 per cent or greater. Protected lands within the shire of
Bellingen are indicated on Map 1.

The Heritage Act, 1977

This Aect is administered by the Minister of Environment and Planning. The
responsibility for recommendations and advice to the Minister is vested in the
Heritage Council. The legislation is broad in scope; it can cover the 'built' and
'natural' environment and everything between. In the Act 'Environmental Heritage'
means those buildings, works, relics, or places of historie, scientifie, cultural,
social, archaeological, architectural, natural or aesthetic significance for the
State. It should be noted that the term 'relic' excludes, by definition, deposits,
objects, and material evidence relating to aboriginal settlements. The Act provides
for the making of conservation instruments in respect of buildings, works, relics of
places of historie, scientifie, cultural, social, archaeological, architectural, natural
and aesthetic significance. In addition, interim conservation orders may be applied
to precinets. In 1979 an interim conservation order was made in respect of the
Hyde Street Precinet. Such orders only last for two years and the Hyde Street
order has now expired. The Heritage Council has since provided Council with a
direction to prepare an environmental planning instrument under Section 82 of the
Act. There is some overlap between this Act and the Australian Heritage
Commission Act, 1975, and the National Parks and Wildlife Act, 1974.

The National Parks and Wildlife Aect, 1974

Responsibility for the administration of this Aet lies with the minister for
Environment and Planning. The National Parks and Wildlife Service is responsible
for the conservation of nature, including animals and plants, and places of natural
and scenic beauty; and the preservation of historie sites and areas of significance to
Aboriginal culture. The Service is responsible for wildlife management, the
acquisition of areas in their natural condition, the management of resources
contained within the Services' park, reserve and site system and the development of
facilities on land administered by the Service for the use and employment of the
public.

This Act has sole jurisdiction and control over aboriginal relics and places.
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The Porestry Act, 1916

This Act relates to all State forests within the Shire. At the present time, and
following the July 1978 Amendment to the Interim Development Order, forestry
activities require the consent of Council in a Non-Urban 1(a) zone: this zone
constitutes the majority of rural lands within the Shire. It should be noted that the
Model Provision, 1980, which may be adopted in whole or in part by the draft local
environmental plan for the Shire of Bellingen states as follows:

"35. Nothing in the local environmental plan shall be construed as
restricting or prohibiting or enabling the consent authority to
restriet or prohibit -

(a) the carrying out of development of any description
specified in Schedule 1."

Schedule 1, states:

- The carrying out of any forestry work by the Forestry
Commission, School Forest Trust, or Community Forest
Authorities empowered under relevant Aects to undertake
afforestation, roading, protection, cutting and marketing of
timber, and other forestry purposes under such Aects or upon
any Crown Land temporarily reserved from sale under the
Forestry Aet 1916."

Accordingly, land subject to the above legislation can be developed without the
consent of Council for the purposes listed above.

The Water Act, 1912

Section 26(d) of this Aet prevents tree ringbarking, cutting, felling, poisoning,
destroying, topping, lopping or injuring of trees within 20 metres of a preseribed
stream other than with the authority of the Catehment Areas Protection Board.
Preseribed streams within the Shire of Bellingen are as follows:

Bellinger River (North Arm and South Arm).
Kalang River (South Arm Bellinger River).
Never Never River (Never Never or North Creek).
Rosewood River (Little North Arm).
Nymboida River.

Bielsdown River (Bielsdown Creek).

Bobo River (Bobo Creek).

Burra Creek.

Deer Park Creek (Deer Park River).

Little Murray River.

Roeky Creek.

Wild Cattle Creek.

*O¥ X X ¥ ¥ ¥ ¥ ¥ % ¥ ¥

Council Policies

In addition to the Shire of Bellingen Interim Development Order No. 1 (as amended)

and those Local Environmental Plans gazetted since the operation of the
Environmental Planning and Assessment Act 1979, development within the Shire is

regulated through the following non-statutory Council policies the provisions of
which are summarised below.
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Council Poliey - Subdivision Standards (as amended on November 12th, 1974)

*

*

Minimum lot size 600 square metres.

Minimum frontage 20 metres.

Standard number of blocks per hectare to be generally not more than 12.
Maximum length of cul-de-sac to be 100 metres.

Cul-de-sac road reserve to be minimum of 16 metres wide with minimum
8 metre carriageway; residential road serving a maximum of 30 allotments
to be minimum of 16 metres wide with minimum 8 metre carriageway;
residential road serving more than 30 allotments to be not less than

20.115 metres, with minimum 13 metre carriageway.

General requirement of 10 per cent of subdivided land to be provided as open
space.

Code Governing the Development of Land for Residential Flat Buildings

*

Minimum lot size of 650 square metres.
Minimum frontage of 20 metres.

In areas to be defined by Council residential flat buildings having more than
2 storeys to be permissible with consent of Council.

Open space requirement in Urunga calculated on basis of 46.5 square metres,
60.39 square metres and 74.32 square metres per one, two and three bedroom
flat respectively.

Maximum site coverage of 50 per cent, 40 per cent and 35 per cent for one,
two and three or more storey buildings respectively.

Front setback of 6 metres required (7 metres for allotments created since
1975).

Side setbacks to be calculated on basis of height of elevation divided by
4 metres.

One parking space per flat.

Two additional parking spaces per four flats where development contains
more than 8 flats.

Minimum size of bedrooms to be 42 square metres, 56 square metres and
65 square metres per one, two and three bedroom flats.

Code Covering the Erection of Dwellings and Alterations and Additions Thereto

%*

Building line of 6 metres from front boundary of the alignment. A building
line of 7 metres applies to new subdivisions.

900 millimetre side boundary setback for single and two storey buildings;
1,500 millimetre for a dwelling containing more than two storeys.
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* Dwelling, garages, carports or outbuildings to have a maximum of 66 per
cent site coverage.

. Maximum height of front fence to be 1.05 metres. This height restriction to
apply to all fences erected within building line.

* Floor levels of new dwellings must be raised to a minimum of
500 millimetres above level of highest known flood.

¥ Within any dwelling one habitable room to be of 14 square metres minimum

size and one other room to be of 11 square metres.

The above policies can be altered by Council on adoption of alternative provisions.
The policies of Counecil do not override statutory requirements but will be given
certain weight by the Land and Environment Court in cases where a development
may comply with a statutory scheme but not with the more restrictive code.
Generally speaking the weight which the court attaches to such codes is dependant
on the consisteney with which it has previously been applied.
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THE NATURAL ENVIRONMENT OF BELLINGEN SHIRE
Regional Perspective

The Shire of Bellingen is located in the North Coast Region of NSW and has an area
of 1,604 square kilometres. The principal communities of the Shire are Urunga,
Bellingen and Dorrigo. Urunga is located on the Pacific Highway whilst Bellingen
and Dorrigo are both located on Trunk Road 76, one of the major east/west links
between the New England Highway and the coastline in the North Coast Region.
Neighbouring Shires are Coffs Harbour and Nymboida to the north, Dumaresq to the
west and Nambucea to the south.

The North Coast Region, which extends approximately 500 kilometres north from
Tuncurry to the Queensland border, has experienced considerable population
increase in recent times, most notably in coastal settlements such as Coffs Harbour
and Tweed Heads. Tourism is playing an inereasingly important role in the economy
of the region.

Improvements in communications have contributed towards greater pressure being
placed on smaller settlements such as Urunga which has become the greatest
concentration of population within the Shire. However, the greatest rate of
population growth has taken place within the rural lands of the Shire, reflecting in
part trends towards alternative lifestyle which encompass multiple occupancies,
hobby farms and rural retreats. In addition to this there has also been the
subdivision of land and erection of single dwellings on rural lands in accordance

with the provisions of the existing statutory instruments controlling development in
the Shire.

As a result, Bellingen Shire has come under increasing pressure to accommodate an

unprecedented rate of growth and to make provision for the orderly future
development of the Shire. ‘

Topography

The Bellingen Shire, like many others in the Region, exhibits considerable variation
in relief ranging from sea level to a maximum elevation of 1,562 metres at Point
Lookout. Within the Shire there are 5 distinet topographic regions:

* The tablelands of the Dorrigo Plateau.

* The escarpment largely occupied by the New England and Dorrigo National
Parks.

¥ The elevated ridges extending east from the escarpment largely occupied by
the Oakes, Diehappy, Roses Creek, Scotchman, Gladstone and Newry State
Forests.

* The river valleys of the Bellinger and Kalang.

" The coastal plain.

Of the 1,604 square kilometres in the Shire, approximately 1,100 fall within the
total catchment area of the Bellinger River which comprises both North and South
Arms. The Bellinger River rises below the escarpment at Point Lookout, and meets
with the tributaries of Bishops Creek, Dardanelles Creek and Rosewood Creek.
These tributaries occupy entrenched valleys with steep sides. Further down the
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valley the river meets with Woods, Never Never and Hydes Creeks on its passage to
Urunga. The South Arm, the Kalang, rises some 16 kilometres south-east of Point
Lookout and flows approximately parallel to Bellingen up to a distance of
approximately 3 kilometres from the coast where it turns north to join the North

Arm,

Much of the land within the Shire has a slope in excess of 18° (1 in 3), such lands
being shown on Map 1 of this report. Most of these lands, however, fall within the
boundaries of either Natural Parks or State Forests. This information was obtained
from the Soil Conservation Service and refers to protected lands as notified under
the Soil Conservation Act, 1938, being lands that have a slope generally in excess of
18 degrees.

In general terms, development on steep land should be discouraged or tightly
controlled. Such land tends to be unstable and the physical problems in providing
access and services prohibit development in most cases, particularly when there is
more undulating land available. There are also potential problems with soil erosion
and visual intrusion associated with development on steep land. It is generally
accepted, therefore, that steep land is a constraint to further urban and rural
residential development. Slopes exceeding 20 per cent (1 in 5) are generally
considered as not suitable for urban development. In identifying areas for urban
expansion and rural residential development, land with slopes generally in excess of
20 per cent have been excluded.

Hydrology
Drainage Patterns

The North and South Arms of the Bellinger River and their headwater tributaries
drain approximately 70 per cent of the Bellingen Shire. The Nymboida River and its
tributaries largely drain the remainder of the Shire, that is, the Dorrigo Plateau.
This latter area is located within the catchment of the Clarence River Basin.

The main tributaries of the North Arm of the Bellinger River are Bishops Creek,
Rosewood River, Never Never Creek and Hydes Creek, whilst the main tributary of
the South Arm is Spicketts Creek.

In short, the North and South Arms of the Bellinger River drain all lands within the
Shire situated to the east of the escarpment with the exception of land to the north
of the Shire; the Nymboida River which partly forms the western boundary of the
Shire drains all but the northern extent of the Dorrigo Plateau; the remainder of
the Shire is drained by the Bobo River and its tributaries.

Throughout the Shire the dominant drainage pattern, influenced by the topography
and structural geology, is dendritic. As in other parts of the North Coast Region,
the river systems of the Shire and their associated gorges, valleys and flood plains
have largely influenced the pattern of settlement in the Shire.

Groundwater Reserves
General

The following information on groundwater reserves is provided in a document
prepared by the Water Resources Commission entitled "Water Resources of the
Bellinger and Nambucca Valleys".
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Groundwater reserves in the Bellinger Valley are used primarily for stock and
domestic purposes with only occasional supplies being used for irrigation. Such
reserves occur in two subdivisions: in jointed rocks, which although impervious in
themselves, contain fractures, cracks, joints and partings (i.e. seecondary openings)
and unconsolidated deposits in which water may be held in the pore spaces in sands
and/or gravels associated with alluvial materials or in accumulation of aeolian and
beach sands near the coastline.

The water bearing potential of jointed rocks is dependent on rock type, elevation,
relief, rainfall and soil penetration of rainfall but remains extremely variable. The
best potential for groundwater reserves in the Bellinger Valley may be expected
from rock types such as grey wackes, quartzites and volcanics as they are harder
and more heavily jointed than other softer strata. The Water Resources
Commission report suggests that useful stock supplies should be obtainable from
these reserves within a depth of 30 metres at selected sites. The Commission
expects that the total salinity of these reserves is expected to be approximately
1 part per 1,000 with a hardness in excess of 1 part per 10,000.

Throughout the middle reaches of the Bellinger River there are narrow but often
continuous alluvial flats of fluviatile origin on all major streams. The maximum
thickness of the alluvium is not known but probably does not exceed 18 metres.
Further upstream this depth decreases to the point where the streams become
entrenched to rock so that the alluvium stands completely above creek level and
therefore has virtually no groundwater potential.

Water quality from fluviatile alluvium can be deseribed as fresh or good with total
salinity being low. Water derived from this source will usually be suitable for
domestie, stock and irrigation use. Downstream of the tidal limit salinity may
increase, particularly in wells in close proximity to the river. Useful supplies of
good quality water can often be derived from the levees which have formed through
the deposition of silt and sand with yields normally being adequate for stock,
domestic and garden use.

The sandbeds located behind the coastal beaches ean provide, in certain
circumstances, useful supplies of high quality water. Use of this water is generally
confined to camping grounds, caravan parks and domestic and garden supplies.

Estimates of Groundwater Storage and Recharge

The only formation that has a significant groundwater reserve from which large
supplies of low salinity water may be extracted is the fluviatile sediment upstream
of Bellingen. Relatively wide streteches of alluvium are found to extend for
5 kilometres upstream of Bellingen to the confluence of the North Arm of the
Bellinger River and Never Never Creek. Assuming an average alluvium width and
aquifer thickness of 600 metres and 4 metres respectively and a porosity of 0.15 the
volume of water in storage is estimates as 1,800 ML.

The Lower Bellingen Water Supply Scheme utilises a wellfield located on the
alluvial flats of the Bellinger River, immediately upstream of Bellingen. The two
bores and one well are capable of supplying in excess of 10.5 ML per day. As the
populations in the coastal areas increase, further demands will be made on the

water supply. Additional bores will need to be sunk upstream of the existing
wellfield to meet future requirements.
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Pollution of Groundwater in the Bellingen Shire Area Aquifer Recharge

Groundwater is replenished directly or indirectly by infiltration. If chemical or
organic pollutants enter water before it infiltrates then there is a likelihood of
these pollutants reaching the groundwater storage. Because groundwater moves
slowly and is widely dispersed, it is difficult and expensive and occasionally
impossible to rejuvenate a degraded groundwater body. It is therefore most
important to guard against pollution of groundwater reserves in the Bellingen Shire
area.

The suseceptibility of an aquifer system to pollution is highly dependent on the
prevailing geological conditions. The shallow fluviatile aquifer material of the
Bellingen wellfield is recharged directly by both infiltration of rainfall and river
water. The sandbeds are recharged directly from localised rainfall. Since the
recharge path is short and direct, both aquifers are vulnerable to pollution and all
precaution should be taken for their protection.

In the fractured hard rock aquifers the flow recharge paths are generally long. The
risk of pollution is less, due to the long time that the water is in the aquifer and
because the soil layers and the rocks themselves may exert a considerable cleansing
effect on the water passing through.

Existing Water Storages and Weirs

There are no major storages or weirs under the control of the Water Resources
Commission within the Study Area.

Future Storages

A possible dam site is located on the Upper Nymboida River which forms the north-
western boundary of the Shire.

At this stage, no other water resource projects are under consideration.

Water Supply Schemes

The Dorrigo and Lower Bellingen District Water Supply Schemes are the only large
scale water resource schemes operating within the area.

The Lower Bellingen Distriet Water Supply Secheme provides water to urban areas
and some rural consumers in the lower Bellingen area. The future water demands
for this scheme (as reported in the Public Works Department report, April 1978,
"Community Water Supplies Investigation Report No. 4") are expected to be 840 ML
per year in 1986 and 1,160 ML per year in 2006. The future water demands of the
Dorrigo Water Supply Scheme are expected to be 186 ML per year in 1986 and
192 ML per year in 2006. For further details of these schemes, reference should be
made to the Public Works Department.

Future Irrigation

It is anticipated over the next 25 years that the growth in irrigation will remain
relatively small within the Study Area. By 1990 and 2005 the existing area
irrigated may increase by 15 and 40 per cent respectively.

31



32

4.3.7

4.3.8

PLANNING WORKSHOP

Surface Water Quality

The Commission holds water quality data for seven of sixteen River Gauging
Stations located in the Shire. Summaries of the water quality data held by the
Commission are presented in the table below.

Waters of the Bellinger and Kalang Rivers are of low salinity and turbidity.

The data for gauging stations in that part of the Shire draining to the Nymboida
River indicates that the waters are also of low salinity and turbidity, and within a
pH range which does not restrict their use for agricultural or domestic purposes.
While there are no analyses of water for major ions in this section of the
catchment, those for an associated catchment (Little Nymboida River at

Timmsvale) show that the water is expected to be sodium chloride dominant and
have low hardness, generally less than 20 milligrams CaCO3 per litre.

Table 4.1: Summary of Water Quality Data for Stations within Bellingen Shire

No. of Conduectivity Turbidity
- Range Range pH Range
(S/em at 25°) N.T.U.

Station Name
and Number Analyses

Bellinger River
at Thora 75 46 to 171 0.6 to 18 6.8 to 7.8
205002

Bellinger River
at Upper Thora 71 53 to 127 0.6 to 17 6.6 to 7.8
205010

Kalang River

at Koorowi 9 88 to 125 0.6 to 2.5 6.8 t0 7.1
205013

Little Dorrigo R.

at North Dorrigo 41 24 to 56 0.9 to 16 6.6 to 7.2
204016

Bielsdown Creek at
Dorrigo Nos. 2 and 3 70 22 to 110 0.8 to 16 6.0 to 7.6
204017

Nymboida River
at Bostobrick 37 28 to 82 1.3 to 33 6.5t0 7.4
204019

Bobo River

at Bobo Nursery 74 37 to 147 0.54 to 17 6.6 to 7.2
204026

Flooding

Relevant to this study is a statement in respect of the extent of flooding in the
town of Bellingen, and of non-urban lands in the Shire.
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The extent to which floods affect the Shire has been detailed in a recent report,
namely "The Bellinger Valley Flood Plain Management Study", prepared by Soros-
Longworth and MecKenzie, Consulting Engineers, in association with Cameron
McNamara.

This study encompassed the entire Bellinger River catchment and its aim was to
determine a plan for management of the flood prone areas of the Bellinger River.
There is little point in repeating the analysis which was undertaken during the
above study. However, the prineipal findings of the study are given below.

*

The objective of flood plain management is to minimise economie and social
loss and disruption from floods, and in particular to protect life and property
and reduce public and private loss whilst enhancing the economic social and
environmental value of flood plains.

Floods in the Bellinger Valley occur more frequently between January and
March and between May and July.

Flood affected urban areas are Bellingen (see Map 20), Newry Island, Urunga,
Yellow Rock, Raleigh, Repton and Mylestom.

Flood affected roads include the Pacific Highway, Trunk Road 76 between
Bellingen and the Pacific Highway, North Bank Road, the Hydes Creek Road,
the Repton to Mylestom Road, the main road up the South Arm and the
Bellingen Bridge.

Dairying (840 hectares) and beef cattle grazing (2,300 hectares) are the
major uses of the flood plain (4,200 hectares).

Sufficient warning is normally given to enable removal of stock and plant
from flood ligble areas. The only major concern of the majority of farmers
is severe bank erosion caused by flooding.

Preliminary estimates of social public sector and urban losses due to flooding
indicate that disruption of access along roads involves an average loss of
$78,000 per year, damage to roads and bridges cost about $68,000 per year
and damage to housing and urban property costs about $14,150 per year. The
total social and urban economic loss is thus about $160,000 per year
(1981 figures).

Three caravan parks, 135 houses and 5 small business premises are located in
urban or residential areas within the 100 year flood boundary.

There is a lack of 'officially' considered flood susceptibility for supposedly
flood free land which may be detrimental in that unwise development may be
encouraged on land which may eventually flood.

Few structural works recommendations proposed in previous mitigation
reports have been implemented.

The report endorses Council's policy of requiring all new floor levels of
houses to be 0.5 metres above the one hundred year flood level throughout
the flood plain.

Flood losses have been mitigated through the raising of houses, fitting of
flood doors, raising of two sections of the Hydes Creek Road, temporary
lifting of stock and the shifting of caravans.
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*

The flood warning system and the emergency services are reasonably well
organised.

The flood management study recommends the following objectives and policies.

Objectives

*

Planning and legislation is needed to ensure that a start is made to
restructure flood plain development and to provide management of the flood
plain.

The urban areas within the flood plain should be gradually relocated or flood
proofed.

Further development on river banks should be avoided, particularly in areas
of active bank erosion.

Where practicable, the erosive character of the river should be eonstrained.

Farm dwellings should gradually be relocated away from areas of high
velocity flow or other hazards.

Where economically justifiable, improve flood drainage capacity and levee
protection of rural areas.

Develop a road system with a level of immunity such that flooded areas can
be further evaluated by ground transport when necessary.

Develop an emergency services organisation and a flood warning system
capable of adequately responding to external disaster situations.

Policies (these are given below in a summarised form only)

Valley Wide

*

Provide a clear delineation of flood ways and flood prone land.

Provide zoning modifications for the prevention of further structural
development in flood ways.

Expand urban zones and rural residential development zones onto flood prone
land only where fill takes place to raise ground level to above 1 in 100 year
flood levels and only where this will not adversely affect flood flow
characteristics and only where adequate flood-immune acecess to flood free
ground is available.

Undertake a geomorphological study of the entire river system to formulate
an economically justifiable erosion control plan for the entire valley and to
stipulate any appropriate constraints for development near the river banks.

Formulate and apply construction regulations to new or redeveloped
structures on flood prone land (not flood ways).

- to ensure that these structures have a floor level set at least
0.5 metres above the 1 in 100 year flood level;
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= to ensure that these structures are erected on a mound having a
height at least 0.3 metres above the 1 in 100 year flood land and an
area at least 50 per cent greater in area than the house floor area and
with side slopes not steeper than 1 in 4, where the area in which those
structures are to be located have no ready access to flood free
ground;

- to ensure that these structures are constructed of flood resistant
materials.

- Ensure the collection of information regarding flooding within and away
from the main channels for the complete range of flood severity.

¥ Encourage flood proofing of unprotected developments.

* Undertake detailed investigation of flood proofing of major access links in
the valley, and also investigation of high level replacement of bridges.

» Install a telemetred rain gauge and height recorder in the upper reaches of
the North Arm to be directly linked to the State Emergency Services.

* Continue with flood education measures.

- Investigate ability of State Emergency Services to cope with extreme
disaster,

& Ensure flood free locations for vital service facilities such as ambulance,

sewage treatment ete.

Bellingen

e Implement open space planning, building construection regulations, and
encourage flood proofing of individual structures.

Newry Island

¥ Implement open space planning, building construction regulations, and
encourage flood proofing of individual structures.

" Investigate provision of a low levee around existing development with
consideration of the findings of the erosion study.

x4 Make consent for fill raising in undeveloped areas to be the subject of
detailed hydraulic analysis.

* Allowance for further construction on those parts as the embankment which
have already been raised to 3.4 AHD and within the existing development to
be withheld, for those areas within 30 metres of the banks, pending the
findings of the erosion study.

The flood plain management study also recommends policies for Urunga, Yellow
Rock, Raleigh, Repton and Mylestom - the study should be referred to from this
information. For the remaining rural areas, the following policies are
recommended.
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2 Investigate check bank and stabilisation works at Hendersons to prevent

further erosion of natural levees and to reduce the frequency of bank
overflows in the light of its potential benefit for access along the Pacific

Highway.

» Prevent development in flood ways.

* Maintain Interim Development Order controls on subdivision limits for rural
holdings.

It can be seen from the policies put forward by the flood plain management report
that most recommendations comprise mainly non-structural measures. The aim of
this is to gradually redirect the development within the valley in order that future
floods will not cause the damage that has been wrought in the past.

It is possible that certain of the policies recommended by the flood plain
management report may conflict with current State Government Poliey on flooding
and flood prone land. Details of this policy are set out below.

The NSW Government has recently adopted a policy of restricting or prohibiting the
development of flood prone land. This policy, as expressed in the Section 117(2)
Direction G2(iv) issued by the Minister of the Department of Environment and
Planning on 11th July 1983, and in Direction G7 which states that:

"The following General Provisions in deemed instruments embody
principles of State and Regional significance and shall be maintained
in draft Local Environmental Plans unless the Council can satisfy the
Director that any particular provision or area should be varied or
excluded having regard to the provisions of Section 5 of the
Environmental Planning and Assessment Act, 1979:

(1) Provisions for the protection of, or development controls
relating to:

(a) flood liable land;
(b) water catchment areas ... ."

The only provision within the Interim Development Order No. 1 relating to flood
liable land and water catchment areas is:

“B. In respect of any application for approval to erect a dwelling-
house or a residential building, the Council shall take into
consideration the likelihood of floodwaters entering any such
building and may attach conditions to any such approval
requiring the floor to be erected at a height sufficient, in its
opinion, to obviate the frequent flooding of the building."

The above Directive also requires that Draft Local Environmental Plans be
consistent with certain Planning and Environment Commission Circulars. The
former Planning and Environment Commission's Circular No. 15 'Development of
Flood-Prone Lands' laid down those matters which Councils were required to
consider when determining applications for development on flood prone land.

On 15th February 1982, Circular No. 31 was distributed to all City, Municipal and

Shire Councils. The circular deals with development on flood prone land and
extends earlier Circulars 15 and 22.
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Paragraph 4 of Circular 31 states:

"The policy as set out in the circulars is mandatory for all Government
or Government assisted works, except where flood free sites are
neither available nor appropriate and it is strong advice for local
government and for private development. These circulars are among
those included in the Minister's Direction of August 27th 1980 under
Section 117(2) of the Environmental Planning and Assessment Act and
are to be followed by Councils in the preparation of Local
Environmental Plans."

The main elements of the Circular are as follows:

"(a) Essentially the policy promotes the removal of urban
development from flood prone areas where this is practicable
and appropriate, and aims to clear floodways of unnecessary
obstructions to the free flow of flood water.

(b) Flood prone lands are defined as "Those areas covered by a 1 in
100 year flood" unless otherwise determined by the Water
Resources Commission.

(e) Floodways are defined as "Those areas covered by a 1 in 20
year flood" unless otherwise determined as above.

(d "t is essential that all development involving the erection of
buildings and the carrying out of works on the subdivision of
land, within flood prone areas is subject to the Council's
consent."

(e) The Circular recognises that to zone land as flood prone will be
likely to have the following econsequences:

(i) difficulty and social disruption to the owners and
occupiers of land.

(ii) Residents of flood prone land may be likely to resist any
suggestions of relocating.

(iii) Owners may find they are unable to use land for the
purpose for which it was purchased.

(iv) Property values may fall.

(v) Owners will have difficulty in obtaining insurance
against flood damage.

(vi) Legislation does not make provision for the payment of
compensation arising out of zoning restrictions except
in certain circumstances.

(vii) Disbenefits in short term but beneficial in long term in
alleviating social disruption, distress and financial loss.

(f) Fundamental intention of policy is the avoidance of loss of life,
damage to property and potential worsening of flood
conditions.
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(g) No habitations, capital intensive land uses or structures likely
to impede flood flow should be permitted where dangerous
flooding occurs. Floors of buildings on flood prone land should
be above flood level.

The provisions of the proposed Local Environmental Plan will need to incorporate
those matters covered by the Department of Environment and Planning Circular
No. 31, and the (former) Planning and Environment Commission Cireulars 15 and 22,
notwithstanding the recommendations of the flood plain management study. It is
therefore recommended that development should be generally prohibited on flood
prone land, as delineated by the 1 in 100 year floodplain (unless otherwise
determined by the Public Works Department) and, where possible, existing
development be removed from floodways.

Subject to recognised legal opinion on this matter, it is considered that if Counecil
approves of development within a known flood plain area which is subsequently
damaged by flood, it may be liable to legal action for damages, on the basis that it
was negligent in giving the approval.

Geology
Regional Geological History

Bellingen Shire is situated on the coastal margins of the New England Fold Belt.
The New England Fold Belt is a deformed eugeosyncline comprised of an eroded
orogenic belt bounded on the south and west by border thrusts. These thrusts
extend north of the Hunter River and swing through Murrurundi to the east of
Gunnedah and Narrabri (Voisey 1969).

The main fault systems within the New England Fold Belt are the Peel Thrust,
which extends from Bingara through Tamworth and Taree; the Demon Fault which
extends from the Queensland Border to Kempsey; the Mihi fault which extends from
Armidale to Mangala and the Crossmaglen Fault, which extends from Sawtell west
through the Dorrigo State Park. These main fault systems largely control the
present distribution of rock units within the New England Fold Belt.

The rocks forming the New England Fold Belt range from Ordovician to Permian.
The Ordovician rocks are comprised largely of phyllites, cherts, jaspers and
greywackes with interbedded basic lavas. These beds are overlain by mudstones,
sandstone, volcanic greywackes and coralline limestones which comprise the Lower
and Middle Devonian Beds. Both the Ordovician and Devonian rocks were formed in
a deep water marine environment. The Upper Devonian rocks were deposited in a
shallower marine environment and consist almost entirely of coarse greywackes
breccias, greywackes and banded mudstones.

The overlying carboniferous sediments are generally shallow-water marine
mudstones, sandstones and limestones, followed by coarser beds including tuffs,
arkoses and conglomerates with interbedded andesites and rhyolites. At the end of
the Lower Carboniferous the Central New England area to the east of Bingara and
Tamworth was strongly deformed and uplifted to form the New England Arch
(Woolomin - Texas Block). This uplift left a series of paralic and terrestrial basins
to the west and south separated from the arch by a shallow shelf area (Pogson and
Thomson, 1972). The sediments deposited in these areas include sandstone,
mudstone, conglomerate and minor limestone.
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During the Lower Permianl, both shallow-water marine and terrestrial sequences
were formed in the areas to the west and south of the New England Arch. Rocks
comprising these sequences include mudstone, sandstone and andesitic and basic
pyroclastics and floros. In the area to the east of the New England Arch,
greywacke, slate, phyllite and minor basic voleanics were deposited in a deep water
ocean basin, while shallow-water marine claystone, sandstones, pebbly mudstone
and some acid to intermediate volcanics were deposited on the edge of the adjacent
New England Arch.

At the end of the Late Permian these sedimentary sequences were deformed by the
Hunter-Bowen Orogeny. The deep oceanic sediments of the Nambucca-Hillgrove
area were strongly deformed and metamorphosed, while the remainder of the Lower
Permian sequences were gently deformed with some localised uplift and erosion.
During the Upper Permian, granitic intrusions occurred throughout the central New
England Area. According to Pogson and Thomson (1972), these intrusions have been
subdivided into three groups:

% Intrusions of the Hillgrove Plutonic Suite which consists of foliated granites
emplaced during the Hunter-Bowen period of deformation.

L Intrusions of the New England Batholith which were intruded after the
Hunter-Bowen Orogeny in the Upper Permian and Lower Triassic.

K Intrusions of the Bundarra Plutonic Suite which comprises massive highly
siliceous granites intruded after the Hunter-Bowen orogeny in the Upper
Permian.

Granitie intrusions, belonging to both the Hillgrove Plutonic Suite and New England
Batholith, outerop within the Bellingen Shire.

During the Mesozoic, geological activity within the New England Fold Belt was
restricted to the intrusion of the final phases of the New England Batholith. The
sedimentary basins which overlie the New England Fold Belt (the Surat, Sydney,
Lorne and Clarence-Moreton Basins) formed and infilled with sediment during this
period (Pogson and Thomson, 1972).

The Mesozoic sedimentaries consist mainly of sandstone, conglomerate, shale,
siltstone and coal measures. Later geological activity has only gently folded (with
some limited faulting) the Mesozoic beds.

Geological activity during the Tertiary Period consisted of extensive lava flows.
These flows were mainly basaltie in composition and according to Floyd (1979), at
least 5 separate basalt flows are discernible. In addition to the basaltic flows,
smaller flows of intermediate volcanic rock such as trachyte also oceurred.

During the Kosciusko uplift about 2 million years ago, this land surface was
uplifted, rejuvenating the coastal streams. This has resulted in erosion of the
basaltic capping and underlying metamorphic rocks. The Pleistocene and recent
sedimentary deposits have been limited to the river valleys, forming extensive
alluvial plains and the coastal fringes (e.g. beach sands, sand dunes and sand ridges).

(2 Information on the Permian is taken largely from Pogson and Thomson
(1972).
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Straﬁgraphy

The surface geology of the Bellingen Shire is shown on Map 3, while Table 4.2
describes the main geological units. The geological units given in this table are
arranged in aseending stratigraphic sequence.

Table 4.2 has been compiled predominantly from information supplied in Geological
Survey of NSW, Department of Mines 'Dorrigo-Coffs Harbour 1:250,000 Geological
Series Sheet' (SH56-10 and 11) and Pogson, D.J. and Thomson, J. (1972) 'The

Geology of the Dorrigo State Park', and supplemented by Floyd, A.G. (1979)

"Wegetation of the Upper Bellinger Valley' and Packham, G.H. (ed.) (1969) 'The
Geology of New South Wales'.

Economic Geology

Economic Geological resources refer to geological materials such as metallic
minerals, non-metallic minerals, construction materials and mineral fuels, which
can be used profitably by men. Information of the economie geology of the
Bellingen Shire was provided by the Department of Mineral Resources and Bellingen
Shire Council and is shown on Map 4. There are a number of potential quarry sites
located in the Bellinger Valley area that could require protection. Negotiations will
be undertaken with the Department of Main Roads to locate these and develop an
appropriate planning response.

Metallic Minerals

The most important metallic mineral resource of the Shire is the Wild Cattle Creek
antimony deposit, which is located to the north of Dorrigo in the Parish of Allan,
County of Fitzroy. Indicated reserves of the deposit are 600,000 tonnes of 4.5 per
cent antimony. Seven mining leases are currently held by Dundee Mines Australia
Pty Ltd over this deposit.

These leases are: Mining leases 657, 658 and 659; Mining Purposes Leases 153, 154;
Private Lands leases 3750 and 3760. Metallic minerals mined in conjunction with
antimony include lead, silver and gold, and tungsten.

Other known metallic mineral deposits located within the Shire are at Bostobrick
(antimony), Valla (antimony, arsenic and gold),~ Powells Claim (antimony) and
Andersons Claim, ML6278 (antimony).

Non-Metallic Minerals

No comprehensive survey of non-metallic minerals has been undertaken in Bellingen
Shire. The Department of Mineral Resources has provided some generalised
information which states that there is some potential for the discovery of sapphires
in the west of the Shire associated with the occurrence of Tertiary Basalts. Some
occurrences have been recorded nearby in the viecinity of Round Mountain.

Road Base and Construection Materials

Fluvial sand and gravel deposits, located in the beds of the major rivers, ereeks and
associated flood plains, offer the most potential for the extraction of sand and

gravel. At present, there are a number of sand and gravel pits located along the
middle reaches of both the Kalang and Bellinger Rivers. Five contractors currently

extract gravel from gravel pits within the Bellingen Shire. These contractors are
Fortescues, Bellingen Ready Mix, Mr. Norm Locke, Mr. Hugh Waugh and Skewe's
Concrete (Coffs Harbour). In the period between June 1981 and June 1982,
approximately 65,329 tonnes of gravel was extracted from gravel pits and either
used for road base, or crushed and sereened.
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Table 4.2: Main Geological Units of the Bellingen Shire
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Stratigraphie

Geological

Unit Pericd Location Deseriptior
Moombil Beds Devonian Broad zone in the northern part of the Very fine-grained, dark-grey siltstone
Shire. This formation forms the range of which has been metamorphosed and now
hills to the north of the Bellinger River, contains fine grains of bioctite.
located to the north of the Crossmaglan
Fault.
Brooklana Devonian Northern part of the Shire in the vicinity Siliceous argillite, slate, and rare
Formation of Cascade and Briggsvale. siliceous greywacke.

Permian Basic
Volcanies

Lower Permian

Central part of the Shire, to the north of
the Bellinger River, in the vicinity of
MeGraths Hump.

Basic volcanies interbedded with
greywacke, slate and phyllite.

Permian
Sedimentaries

Lower Permian

Extensive outerop over much of the Shire
to the south of the Bellinger River.

Slate, phyllite, schistose sandstone and
schistose conglomerate.

Undifferentiated
Granitic rocks

Upper Permian

Very small outcrops along plateau to the
north and east of Dorrigo.

Includes granite, diorite, gabbro,
granodiorite

Dundurrabin
Granodiorite

Upper Permian
(Hillgrove Plutonic
suite)

North-western part of Shire to the west
of North Dorrigo

Quartz rich, microcline-biotite,
grandiorite with protoclastic texture.

Dorrigo mountain
complex

Upper Permian
(Hillgrove Plutonic
suite)

Central part of the Shire in the south-
western portion of the Dorrigo National
Park.

Multiple igneous intrusions containing all
or some of the following: dolerite,
caleium-rich granite, gabbro, diorite,
granodiorite and adamellite.

Valery Granodiorite

Upper Permian
(Hillgrove Plutonic
Suite)

Outcrop to the south of Gleniffer and
Valery.

Quartz rich, microclime-biotite.
Granodiorite, protoclastic texture.

Glenifer Adamellite

Upper Permian
(Hillgrove Plutonic
Suite)

Area surrounding Gleniffer.

Quartz-rich, microcline-biotite,
adamellites, protoeclastic texture.

Crescent complex

Upper Permian (New

England Batholith)

Very small outerop in the upper Bellinger
Valley.

Biotite - hornblende adamellite, with
variable feldspar ratio.

Valla Adamellite

Upper Permian (New

England Batholith)

Very small outerop in the Newry State
Forest on the southern boundary of the
Shire.

Biotite - hornblende adamellite, feldspar
ratio variable.

Tertiary Basalts Tertiary Dorrigo Plateau Tholeiitic and alkaline basalts, minor
trachyte and dolerite.

Beach dunes and Quaternary Coastal area (beaches, sand dunes, sand Sand

sands ridges, swamps)

Quaternary Quaternary River valleys, especially along the lower Alluvial, paludal and estuarine deposits

Alluvium reaches of the Bellinger and Kalang

Rivers
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Enormous quantities of sand suitable for construction purposes are contained within
the Quaternary Coastal sequence of sediments. In some areas, gravel deposits may
underly this sand sequence, or occur as lenses within it. However, extraction of
beach and foredune deposits is not recommended as this could accelerate coastal
erosion.

A number of the rock types within the Shire are suitable for Road Base materials.
There are currently six quarries operating within the Shire, with the siltstones of
the Moombil Beds and the tertiary basalts being the major rock types quarried. The
Department of Mines states that the tertiary basalts in the west of the Shire have
considerable potential as a source of high quality coarse aggregate and road base.

Coal

The Joint Coal Board has advised that there are no economic coal measures in the
Bellingen Shire.

Exploration and Prospecting Leases

The exploration and prospecting leases lying partly within Bellingen Shire are listed
in Table 4.3.

Table 4.3: Exploration and Prospecting Leases in Bellingen Shire

Number Held by Type of Deposit Current to
EL 1480 CSR Ltd Group 1 Minerals 31.10.82
EL No. 90 Freeport Australia Group 1 Minerals Not given
Coffs Harbour Inc.

EL No. 87 Freeport Australia Group 1 Minerals Not given
Coffs Harbour Inc.

EL No. 88 Freeport Australia Group 1 Minerals Not given
Coffs Harbour Inc.

EL No. 89 Freeport Australia Group 1 Minerals Not given
Coffs Harbour Inc.

EL 1799 Samedan Oil Corp. Group 1 22.2.84

Prospecting Licence Application

No. 126 Havilah Gold Mining
Coffs Harbour and Minerals
Exploration

Planning Recommendations

The Shire's natural resource base forms an important part of the local economy and,
as such, should be incorporated into the planning process. There are a number of
existing and potential quarry sites in the Shire. Where known, these have been
incorporated into the planning process. It is important to ensure that urban rural
development does not sterilise or preclude the future extraction of these
resources. On the other hand, the existence of such resources is not to be
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considered as a total constraint to development. The timing of development and
mineral extraction needs to be co-ordinated to ensure that land use conflicts are
minimised. Factors to be given consideration would include the identification of
suitable buffers around sites, the timing of development and means of access.

The operation of quarries in the Shire should be preceded by thorough
environmental investigation as required under the Environmental Planning and
Assessment Act, 1979, to ensure that the impacts of quarrying activities on the
environment are minimised.

Soils
Introduction

This section of the report provides an overview of the main soil associations within
the Shire. Information in this section is based on existing published information
supplemented by field reconnaissance in the area surrounding the township of
Bellingen.

The following descriptions of the soil associations were compiled from data
provided in:

* MecArthur, W.M. (1964) Soils and Landuse in the Dorrigo-Ebor-Tyringham
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Area, NSW, CSIRO Soils and Landuse Series No. 46.

* Jackett, I. (1977) A Biophysical Land Capability Evaluation for the Dorrigo

Region, Northern NSW, University of New England.

o Atkinson, G. and Veness, R. (1980) Land Resources Study of the Coffs
Harbour Region: Soil Conservation Service of NSW.,

The formation and distribution of soil types within the Shire is largely influenced by
the underlying geology (parent material), topography and climate. Climatic factors
become increasingly important in soil formation as elevation increases. For
example, on the more elevated sections of the Dorrigo Plateau, where high rainfall,
relatively cold temperatures and low rates of evaporation are experienced, soils
tend to be acid, strongly leached with a high organic content; the latter resulting
from slow rates of decomposition. At lower elevations and progressively drier
climates, the soils become increasingly less acid, with lower organic content, and
exhibit a range of sub-soil colours.

Within Bellingen Shire, 11 main soil associations have been identified. The
distribution and dominant soil types and characteristics within these associations
are described in Table 4.4. The potential soil erosion hazard is also included in this
table. Soil erosion hazard was described by Atkinson and Veness (1980) as "a
combination of the inherent erodibility of the soil, the erosive power of the rainfall,
the steepness and length of the slope, the topographic position and present and past
land management practices".

Within the region, soils developed in bedrock generally have low erodibilities. The
erosion hazard associated with these soils increases with increased slope, the
frequency of high intensity rainfall and the removal of the vegetation cover.
Alluvial soils, because of their topographic position have only a minor erosion
hazard. The only exceptions are the soils which are subject to bank erosion. The
coastal sands are subject to serious wind erosion, due to their non-cohesive nature.
Organic sands and sand podsols have a low to moderate erosion hazard because they
have a highly organic surface and are frequently inundated.
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Table 4.4: Main Soil Associations within Bellingen Shire

Soil Characteristics

Erosion Hazard

Krasnozem soils are moderately deep, friable soils
being dark red to red throughout. These soils exhibit
gradational profiles, ranging from a clay loam at the
surface to a light-medium clay at depth. The clay
content of the subsoil may be 60 to 80 per cent. The
surface structure of fine ecrumb, with an earthy fabric,
changes to a fairly strong grade of sub-angular blocky
structure below. The reaction of most of the soils is
moderately acid (pHS) in the surface and changes very
little with depth. In drier areas (e.g. Paddys Plains),
the reaction is more typically about pH6. Krasnozems
have an initially high nutrient status, but applications
of nitrogen and phosphorus are necessary for peak
production.

Krasnozems are generally
regarded as having low
erodibility, however they
are subject to erosion when
ground cover is removed.
Topsoil is relatively stable
and the subsoil highly
stable on the footslopes
and gentle side slopes
erosion is not a problem,
however erosion hazard
increases as slopes
increase.

Typical profile shows a brown crumbly clay loam
surface overlying a brown or yellowish brown clay
subsoil with weathered trachyte often within 1 metre
of the surface. When sheared, the colour of the profile
is yellowish brown (about 10 YR 5/6). The structure of
the surface soil is quickly destroyed under cultivation
and these soils readily develop a loose powdery
surface. Around Barren Mountain these soils are more
shallow and coarse textured reflecting the more
siliceous trachyte in this area.

Soils have a low erosion
hazard on foothills and
gentle slopes. Erosion
hazard increases greatly
with increased slopes.

e g g 1y Dominant Great Parent
Association Distribution Soil Group Material
Dorrigo Plateau*
Fernbrook Principal occurrence is the Krasnozem Deeply weathered
Dorrigo District, with small Basalt
outliers in the Bostobrick and
Deervale Districts
Meldrum Extends from Barren Shallow Trachyte
Mountain to Meldrum, Krasnozems
Deervale and Fernbrook
¥ Nomenclature of Soil Associations on the Dorrigo Plateau is from McArthur (1964)



Table 4.4: Main Soil Associations within Bellingen Shire (cont'd)

Dominant Great

Parent
Material

Soil Characteristics

Erosion Hazard

Basalt

The reddish chocolate soil is the most extensive
component in the association. This soil has a dark
brown (chocolate) erumbly clay loam surface, with a
sharp boundary to a dark red (2.5 YR 3/4) clay loam
subsoil at a depth of about 30 centimetres. The depth
of the profile generally varies from 60 to

120 centimetres. These soils are acid (about pH35.5).

Chocolate Soils: These soils have a very dark brown
strongly structured clay loam surface grading to a
strong brown (7.5 YR 4/6) light clay seil at about

30 centimetres. The subsoil has a weak grade of sub-
angular blocky structure. The profile ranges in depth
from 45 to 100 centimetres and is acid (about pH5.5).

Acid Humus Soils: These soils have a high organic
matter content and consequently are dark and stongly
acid. The surface soil is almost black loam with a very
weak crumb structure changing to brown loam or elay
loam at about 25 centimetres.

Krasnozems also occur within this association.

Erosion hazard of reddish
chocolate and chocolate
soils is low unless cleared
or disturbad.

Low erosion hazard due to
their topographic position.

Palaeozoic
Sedimentary Rocks

This is a caternary relationship with red podzolics
occurring on the well drained slopes and crests and
yellow podzolies in poorly drained aresas on the lower
slopes and along drainage lines. The red podzolic soil
is characterised by a shallow (30 centimetres)

A horizon of dark brown erumbly elay loam overlying a
dark red clay (2.5 YR 3/3) B horizon which has a
moderate grade of sub-angular blocky structure. The
yellow podzolie is lighter in colour, with a yellowish
grey surface overlying a yellow or brownish yellow
clay subsoil.

Red Podzolics have a low
erosion hazard on gently
steeping slopes, with
potential for erosion
increasing with increased
slope. Minor gullying can
occur when disturbed. Due
to topographic position,
yellow podzolics have a low
erosion hazard.

Association Distribution Soil Group
Ellesmere Extends from Point Lookout Chocolate Soils,
to the area north of Deervale Reddish
Chocolate Soils,
Alpine Humus
Soils
Gangara Gangara-Marengo area to Red and Yellow
the west of Dorrigo Podzolies
Moonpar Are to the north of Bostobrick Granites

Red Podzolics

Soils are characterized by a very distinet surface
horizon of dark brown gritty loam overlying a dark red
(10 YR 3/6) gritty clay at about 55 centimetres. the
surface has a moderate grade of crumb strueture and
this continues down into the B horizon for about

30 centimetres. There is a fairly sharp bresk to a
strong grade of angular block struecture soil which
grades into weathered granite at about 1.5 metres.

As above

dOHSIHOM ONINNVYId
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Table 4.4: Main Soil Associations within Bellingen Shire (cont'd)

- S Dominant Great Parent . . ;
Association Distribution Soil Group Material Soil Characteristics Erosion Hazard

Kotupna Drainage lines and poorly Peat and Colluvium and These soils are comprised largely of organic matter. Very low hazard due to
drained areas in the Point Meadow Soils alluvium They are dark brown to black in colour and strongly their topographic position.
Lookout area acid. These soils are poorly drained.

Bellinger Valley Red Podzolics present a

low erosion hazard on the

Eastern Red Undulating to hilly area Red Podzolic Paleozoic Red and Yellow Podzolics exist in a caternary lower foothills and gentle

Podzolic throughout most of the Sedimentary Rocks relationship. The red podzolics are texture contrast slopes. Erosion hazard

Association Bellinger Valley. duplex soils with a shallow greyish sandy to clayey increases with increased

loam A horizon overlying a predominantly red brown
clay to heavy clay B horizons. These soils vary greatly
in depth as a result of topographic position. The
profiles are acidic. Yellow podzolics occur in areas of
poor drainage. Like the red podzolics these soils have
marked texture contrast characteristics with shallow
to well developed grey brown loams grading into heavy
clay, yellow to yellowish brown B horizons. Lithosols
and patches of bare rock are present on the steeper
slopes.

slope, and gullying and
sheet erosion will oceur if
vegetation cover is
removed. Because of their
topographic position,
yellow podzolics generally
present a low erosion
hazard.

Eastern chocolate
association

Steep to undulating hilly
country to the north of the
Bellinger River

Chocolate Soils

Permian Basic
Voleanics

Friable chocolate brown soils, with a dark brown loam
to clay loam A horizon overlying a strong brown light
elay B horizon.

Low erosion hazard when
good ground cover exists.
When exposed, soils are
subject to sheet, rill and
gully erosion.

Red Earth on
Granite

Hilly country to the north of
the Bellinger River in the
vicinity of Gleniffer

Red Earths

Adamellite and
Granodiorite

Red and Yellow Earths developed on coarse-grained
granitic rocks. These soils are heterogenous. The
structure is usually very weak crumb at the surface
becoming moderate crumbs at depth. These soils are
acidic.

Erosion hazard of these
soils is very low, with soils
being subject to erosion
when area remains cleared
for an extended period.




Table 4.4: Main Soil Associations within Bellingen Shire (cont'd)

Association

Distribution

Dominant Great Parent

Soil Group Material

Soil Characteristics

Erosion Hazard

Alluvial Soils
plains

Bellinger/Kalang River flood

Alluvial deposits  Alluvial material
including loams,

gravels, alluvial

yellow earths

and greyed soils

Alluvial soils are formed by successive layers of fluvial
deposits, with some marine deposits in the estuarine
reaches of the rivers. Alluvial soils within the Shire
range from peaty deposits, which are poorly drained,
to sandy deposits. In general, show little pedological
development, with the exception of the accumulation
of organic matter and the development of weak
structure at the surface. Both stratified and dispersed
gravels are found throughout the profiles.

Due to their topographic
position, these soils present
a very low srosion hazard.
The only exception is soils
adjacent to the drainage
lines which may be subject
to severe bank erosion.

Coastal Sands

Coastal dune system, beaches
and estuarine flats

Silecous Beach Marine sediments
Sands, Silecous

Dune Sands,

Estuarine Sands,

Sand Podzols

and Organic

Sands.

With the exception of sand podzols, soils within this
association have uniform sandy textured profiles,
showing limited or no soil profile development. The
sands are generally deep, and well graded. Colour
varies as a result of mineral and organic content. The
sand podzols have strongly differentiated, uniform
coarse textured profiles with a dark brownish grey to
black A, horizon, a conspicuously bleached A horizon
and an indurated B horizon. ;

Because of their non-
cohesive nature, the
coastal sands are subject to
severe wind erosion. The
only exceptions within this
association are the Sand
Podzols and Organic
Sands. These latter soils
have an organic A horizon
and sometimes exhibit
indurated characteristics.

dOHSHHOM ONINNV1d
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Landslip Hazard

Landslips on natural slopes in the area are uncommon. Within the Shire, the only
observed occurrences of landslip was along the Dorrigo Road on the steeply cut
batters.

These landslips have generally occurred during periods of unusually heavy rainfall.
Young (1978)", during studies of other landslip areas in NSW has found that single
high rainfall events have a greater possibility of inducing landslips if the antecedent
moisture content is already high. Atkinson and Veness (1980) found that this was
the case in the "Coffs Harbour region during the first 6 months of the year, when
average monthly rainfall exceeds potential evaporation. This excess of rainfall
over evaporation increases even more markedly with increasing elevation along the
Coast Range". The same set of circumstances can be expected to apply to
Bellingen Shire.

Landslip may also result from high intensity rainfall generated by cyeclone storms.
The likelihood of cyclonic storms is greatest in the period during February, March
and April.

A number of activities may initiate landslips. An overview of these type of
activities and the measures available to minimise poten'&ial landslip problems are
outlined in the following extract from Quilty et al. (1979).

"Activities that may induce Landslip

The cause of a slope failure which occurs during or immediately
following construction can usually be readily identified. Often,
however, there is a lag time of some years between an unwise slope
modification and a triggering event which sets the slope in motion. In
the latter case the cause may not be obvious.

Removal of material from the toe of a slope (especially on or below a
former slip plane) often aggravates instability, while inefficient
surface or subsoil drainage may lead to a rise in soil moisture which
triggers slope failure. Deficiencies in design, construction or
maintenance of a drainage system only become evident during periods
of high intensity rain, when it may be too late to prevent a failure
occurring.

Sullage pits and septic absorption fields should not be installed on
areas where there is a likelihood of slope failure. These will
aggravate instability by maintaining a high soil moisture content.

Where services such as sewers, water mains and stormwater drains
cross a susceptible area, flexible lines should be used to reduce the
likelihood of a soil movement causing a fracture in the line and
subsequent leakage. Any such leakage would aggravate the instability
hazard on the area.

) Young, A.R.M. (1978) The Influence on Debris Mantles and Local Climatic

Variations on Slope stability near Wollongong, Australia. Catena, 5, pp.95-
107.

2. Quilty, J.A., Hunt, J.S., and Hicks, R.W., (1979) Urban Erosion and Sediment

Control, Technical Handbook No. 2. Soil Conservation Service of NSW.
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Removal of eucalypt forest, which, under natural conditions, can be
responsible for the evapotranspiration of up to 80 per cent of the
water reaching the soil, may lead to substantial increases in soil
moisture and high porewater pressures.

Loading the head of an unstable slope by filling or by construction of
roads or buildings will also aggravate the instability hazard on it.

Measures to Reduce the Hazard of Landslip

It is undesirable to develop land which is definitely subject to mass
movement, as the problem is such a serious one and it is often
impractical to counter it. If, however, development occurs on land
where such hazard is marginal, a number of measures can be adopted
to reduce this hazard.

(i) Cut and fill operations should be restricted to a minimum, and
deep cuts and excessive fill should be avoided as far as
possible. Location of roads up and down rather than across the
slope, and construction of houses raised above ground level can
assist this aim.

(ii) Where batters are formed, low angles of cut or fill are
desirable. High batters should, if possible, be benched. A
structural facing such as gabions or a crib wall can be used to
strengthen batters against failure.

(iii) Removal of subsoil moisture assists stabilization of areas prone
to mass movement, by reducing the amount of soil water
available to trigger failures.

(iv) Efficient surface drainage upslope of slip-prone areas will also
reduce the hazard of failure, removing surface runoff before it
can enter the soil profile. Diversion channels may be installed
immediately upslope of batters for this purpose.

(v) Sealed diversion drains formed at intervals down the face of
high batters, or located on berms if these have been formed on
the batter face, will prevent the accumulation of local runoff.

(vi) An impervious surface course is desirable on pavement, to
limit infiltration and water movement into the subsoil.

(vii) Surface drainage of road pavement should not direct runoff
onto fill batters.

(viii) All household and road drainage should be carried in pipes or
sealed drains away from unstable areas. The use of vegetated
waterways and runoff retarding measures are not generally
applicable to such areas, as the primary aim must be to remove
surplus water as quickly as possible.

(ix) Aside from drainage and structural techniques, the stability of
slip-prone areas can be improved - though not so rapidly - by
extensive planting of silver-leaf poplars or shrub willows.
Their strong and extensive root systems bind the soil, and the
trees significantly reduce soil moisture. They will regenerate
if their roots are broken by soil movement. The roots are,
however, a hazard for sewer lines and drainage pipes.

49
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(x) Further engineering techniques such as grouting, electro-
osmotic draining, and chemical treatment of highly plastie
clays are also sometimes used to stabilize slip-prone areas
where development must take place on them.

While the above measures may reduce slip hazard, they will not
always eliminate it. As a general rule, where development is
proposed on suspect areas, prior geotechnical survey should be carried
out. If this survey confirms a hazard of mass movement, advice
should be obtained from professionals experienced in the field of slope
stabilization for the design and installation of all cuts, fills,
foundations and drainage."

Additional land use planning controls can be considered to control development in
slip-prone land and to prevent unnecessary and wasteful soil erosion. These include:

- Excluding more intensive development from steep land, i.e. land generally in
excess of 25 per cent slope.

. Excluding development from unstable coastal lands or low lying swamp lands.

" Giving Council control over the clearing of land, i.e. making land eclearing
subject to Council consent.

Suitability of Soils for On-site Disposal of Effluent

The suitability of soils for on-site disposal of effluent is determined by a number of
local factors including depth and structure of soils, drainage patterns and
topography. Consequently, each site must be assessed individually taking into
consideration a number of different criteria. The following extract from Quilty et
al. (1979) provides criteria for site assessment, the soil and landform
characteristics which determine site suitability and measures for controlling
erosion and drainage problems which could arise from on-site disposal.

"Criteria for assessing site suitability:
area available for an absorption field;
soil depth and permeability on the proposed absorption site;
seasonal variations in level of the water table;

. climatic influences on evaporation and soil moisture, such as
rainfall distribution, hours of sunshine, and wind conditions;

possibility of seepage from higher land entering the absorption
field;

. possibility of effluent seepage affecting néighbouring property,
underground water supplies, streams, lakes, or other water
bodies in the area.

Assessing Site Suitability

Various soil and landform characteristics are eritical to determination
of site suitability for absorption of septic effluent.
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Soils

A soil survey of the proposed site should be undertaken to determine
soil texture, structure, permeability, dispersibility, erodibility and
depth, as well as depth to water table. The most important soil
characteristics are soil permeability and water holding capacity.

Permeability may be determined by drilling or digging a minimum of
six absorption holes on the proposed disposal area. These holes
(approximately 300 millimetres square) are dug to the depth of the
proposed absorption drains, filled with water, and allowed to soak for
24 hours. Sandy soils do not require this pre-soaking.

Following soaking, further water is poured into the holes to a depth of
150 millimetres. The time taken for the water level to fall
25 millimetres is checked to provide an assessment of soil
permeability. The soil is classified as non-absorbent if this period
exceeds 30 minutes, poorly absorbent if it is between 15 and
30 minutes, moderately absorbent if it is between 5 and 15 minutes,
and absorbent if it is less than 5 minutes. The rate of fall should be
monitored regularly over a 3 hour time span to determine a reliable
average value.

Seasonal conditions can affect soil permeability. The results of
absorption tests should therefore be assessed in the light of seasonal
conditions prevailing at the time these tests are carried out.

As well as high permeability, it is most important that the soil have a
high water holding capacity. This is related to soil texture, structure
and depth. If a permeable soil lacks this capacity, effluent will flow
through it to pollute groundwater, lakes, swamps or streams, or to
emerge as seepage on lower terrain.

From the above, it is apparent that a wide range of soil properties,
assessment of whiech may be complicated by seasonal conditions,
affeet soil suitability for on-site effluent disposal. In determining
this suitability in a new development area, the assistance of a
qualified soils officer should therefore be obtained to collect and
interpret the necessary data.

In certain areas the occurrence of high levels of chlorides or sulphides
will, in time, reduce the efficiency of absorption fields. Effluent
reacts with these salts to bring about a breakdown in soil struecture
and a consequent reduction in permeability.

Water Holding Capacity of Various Soil Materials

Soil Materisl Depth of material (mm)

200 200-400 400
Sand Low Moderate Moderate
Loam Low Moderate High
Clay Moderate High High
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Permeability of Various Soil Materials

Soil Material Structure Permeability
Sand Structureless High
Sandy loam Structureless/ High

weakly structured
Loam Moderately structured High
Loam Structureless/ Moderate
weakly structured
Clay loam Structureless/weakly Moderate
structured/moderately
structured
Light clay Moderately structured/ Moderate
well structured
Light clay Weakly structured Low
Medium/ Weakly structured/ Low
Heavy clay moderately structured/
well structured
Landform

Terrain types which may present problems for on-site disposal

include:

land which is seasonally or permanently swampy;

sites adjacent to streams (particularly where the water from

these is used for domestic supply);

infilled stream channels;

recharge areas for aquifers which provide water for domestic

or livestock consumption;

steep slopes where rapid sub-surface movement of effluent and
its emergence on lower slopes appears likely;

footslopes subject to seepage from adjoining higher slopes;

colluvial and alluvial fans.

Erosion and Drainage Control

Several measures can be adopted during and subsequent to the
installation of an on-site disposal system to reduce the hazards of

seepage from absorption fields and of erosion around them.
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(i) Before installation of the system, topsoil should be stripped
and stockpiled separately from other excavated material for
later respreading over the site. Respreading of topsoil will
assist in subsequent revegetation of the disposal area.

(ii) It is helpful to revegetate the disposal area with a vigorous
grass species such as kikuyu.

(iii) Planting of trees that will shade the area, or of species such as
willows and poplars, which have root systems that may

penetrate and choke drain pipes, should be avoided in the
vicinity of the disposal area."

Vegetation
Introduction

The natural vegetation of the Bellingen Shire is very diverse and complex, with the
existing distribution and species composition reflecting both the physical
components of the environment, especially soils and microclimate, and the level of
disturbance by man.

The aim of this section is to discuss the distribution of the major vegetation
formations within the Bellingen Shire and to describe the structure and floristic
composition of the main associations within these formations. For this purpose the
Shire is divided into the following five regions:

» coastal and estuarine fringe;

* the coastal ranges;

* the alluvial flats of the Kalang and Bellinger Rivers;

* the escarpment;

i the Dorrigo Plateau.

This section refers to the existing vegetation formations rather than the original
formations, many of which have been either cleared completely, or undergone
changes in composition largely as a result of logging and burning. Clearing for
dairying and logging commenced in the Bellingen Shire in the late 19th Century and
has continued through to the present day. Only in the very rugged and isolated
areas of the upper valleys of the Bellinger and Kalang Rivers and along the
escarpment from Point Lookout to the Dorrigo National Park do extensive areas of
the original vegetation formations remain.

Coastal Fringe

Hannah (1968) identified the following vegetation formations in the coastal dune
and headland system which forms the eastern boundary of the Shire:

* littoral strand;
* coastal scrub;
* dense littoral scrub;
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. littoral rainforest;
* heath.

These formations typically oceur in sequence with the littoral strand colonising the
frontal sections of the dune system, and grading into coastal serub, then sometimes
into dense littoral scrub or the hind-dunes as exposure to winds and salt spray
decreases, and soil and moisture conditions become more favourable.

The littoral strand shows a progression landward of vegetation types, with the
halophytic runners of Spinifix hirsutus (sand spinifex) thriving in conditions of
drifting sand and salt laden spray on the most exposed dunes. This grades into
Ipomoea pes-caprae (morning glory), Carpobrotus aequilaterus (pig face),

Osteospermum moniliferum (bitou bush - introduced species) and then into Acacia

longifolia var. sophorae (coastal wattle) as the dunes beecome more stabilised. The

height of vegetation comprising the littoral strand increases landward from a few
centimetres to about 1 metre. The littoral strand is an extremely important
stabilising agent in the coastal system. It actively traps wind blown sand, reduces
wind speeds and provides a binding mechanism for the dune system. Destruction of
this vegetation generally results in deflation hollows or blowouts along the dune
system, inland migration of sand and the die-back of the hind-dune species. Some
disturbance of this vegetation has occurred around Mylestom and Hungry Head. At
Mylestom, a combined Bellingen Shire Council, Public Works Department and Soil
Conservation Service of NSW dune stabilisation project is being carried out. This
project involves the fencing of the active dune system providing controlled access
points, and the planting of vegetation as stabilising agents.

The coastal serub which occupies much of the dune system ranges in height from
about 1 to 2 metres on its seaward margins, up to about 12 metres in more
protected areas. Plants forming this serub exhibit xerophytie characteristies with
the dominant species being Banksia serrata, Banksia integrifolia, Pandanus

pedunculatis, Acacia longifolia var. sophorae, Melaleuca leucodendron (paperbark),

Leptospermum laevigatum (coastal tea tree) and Euealyptus gummifera (red
bloodwood).

In more sheltered areas, coastal secrub may grade into a zone of dense littoral serub
which reaches a height of about 6 to 12 metres. This serub is very dense with the
understorey being almost as high as the scrub layer. Species found within this

littoral scrub typically include Cryptocarya sp., Cupaniopsis sp., Tristania sp.,
Smilax sp., Aecmena smithii (lilli—pilli;, Stephania sp., Hibbertia dentata, Pultanaea

eutrephius, Banksia integrifolia, Jacksonia scoparia, Pimelea sp., Pteridium

esculentum, Notelaea longifolia, L