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PART 'A?

GENERAL REPORT

INTRODUCTION -

Acting upon the instructions set out in your
order No. 02279 of 21/1/1975 we have pleasure in
submitting Stage I of the feasibility study for this
project. It is understood that the prime requirement
is to undertake alluvial mining operations in Middle
Arm, River Tamar, in such a manner that a community
benefit will result from the work, bearing in mind
that such benefits should to a large extent match the
additional costs which will be incurred in undertaking
any extra works involved.

THE PROPOSAL -

The general proposal is to dredge or excavate
mine tailings from the river bed and an existing stockpile,
pass them through a treatment plant for the extraction of
gold and other metals and return the residue to
reclamation in a manner which will improve the aesthetics
of the area in general and if possible establish a
recreation amenity in a potentially very attractive
area.

Each of the three proposals submitted has been
prepared with a view to developing a reclamation along
the Western foreshore of Middle Arm near its head waters
and for Proposals 1 and 2, water access and a marina
type development to achieve betterment of the adjoining
land for the purpose of development into a low density
subdivision. It is proposed that the eastern shore of
Middle Arm be retained in its present condition of
bushland and pasture to retain the pleasant outlook
now existing from the area proposed for residential
development.

.

THE BRIEF -

The brief as set out in your letter of November
29th, 1974 is - '

oL Stage I Feasibility Study:
(1} Prepare prelimin%fy dé?%ﬁopment proposals.

(2) Liaise as requi;ed with Government and
i Local Government authorities.

(3) Undertake a .search of adjoining land ownership
and advise on ayailability for purchase.

.
(4) Investigate any ptoblems of waterfront rights
which may be associated with reclamation
along the foreshore of these properties.

(5} Prepare preliminary designs and estimates.
(6) Prepare a simple cost benefit analysis.

(7} Prepare environmental impact study related
to dredging and reclamation,
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SUMMARY -

The requirements of the brief have been studied,
details of which are set out in Part B of this report.

Foremost in our considerations has been the
prime purpose of the operation - namely to extract
gold and other minerals from tailings in the existing
dump and from the river bottom, particularly in the
upper reaches of Middle Arm.

Investigation of land development and recreation
proposals has been directed towards -

(i) Achieving a public acceptance of the
mining operation in a generally
attractive region highly sensitive to
conservation issues. In any event
an environmental impact study 1s mandatory.

and {(ii) Development of a scheme to satisfy these
requirements in a manner which if possible
will result in financial benefits by
reason of land development and more
efficient mining operations sufficient
to offset the extra expenditure involved,

Three development proposals have been prepared
to give bases for comparison and also to indicate
possible alternatives consistent with the likely and
future demand for waterfront land in the area upon
completion of the mining operations.

These proposals are :-
Proposal 1 (Refer to Appendix VII, Drawing No. 271-16)

To impound the waters of Middle Arm south of the
Kildare property to a minimum level of R.L. +9.00'
(L.W. datum) by a rock and clay dam, reclamation of
about 6.50 hectares of the tidal flats -along 1100 metres
of the western foreshore, deepenlng of portion of the
Arm to provide pleasure boat mooring areas and
provision of an entrance channel and lock to facilitate
the entry and departure of small craft at all stages
of the tide.

This involves the dredging and/or excavation
of 603,000 cubic yds. of talllngs and 86,000 cubic
yds. of non- productive materlal fﬁpoundlng of water
at near high tide level proyides: flnan01al benefits
by permitting dredging of talllngs at all stages of
the tide, minimises the need for over dredging of
unproductive material and provides a settling basin
for discoloured water fxom reclamation operations,
It also creates financial benefits by reason of
considerable betterment to waterfront land values,
particularly on the western shore - development of
which would need to become part of the overall
project.
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The total capital cost of this proposal including
the cost of winning and disposal of productive materials
and the purchase and development of adjoining land is
estimated to be §1,924,060 made up of -

(i) Winning and disposal of tailings $ 734,140

(ii) Cost of extra works including
marine and channel dredging,
dam and lock construction,
land purchase § development $1,189,920

Totalling ... $1,924,060

The potential benefits to be gained by reason
of $1,189,920 of extra works are estimated to amount to
$1,099,000 made up of -

(i) Reduction in over dredging and
ability to dredge at all

stages of tide $§ 134,000

* (1i1) Recover from land betterment
& development and riparian rights $ 965,000
Totalling ... $1,099,000

This results in a cost benefit ratioc of -~

1099, 000
1,189,920

* The land development could proceed in two stages and
reduce the initial capital outlay but with a consequent
reduction in the immediate benefits., Details are
shown in the Estimates, Section B10 and Appendix V.

0.925

Proposal 2 (Refer to Appendix VII, Drawing No.271-17)

To excavate by dredging and/or other means
603,000 cu.yds. of payable tailings and 429,000 cu.yds. of
unproductive material, This proposal is designed to
provide a marina and entrance channél to a depth of
about 5 ft, below low water and 12.2 hectares of
reclamation along 1500 metres of the western foreshore.
This proposal suffers the disadvantage of tidal rise
and fall and the continued exposure” &€ extensive and
unsightly mud flats at low watfer. -“It involves considerable
over dredging for dredge flofation alone, and together
with tidal restrictions could result in difficulties in
achieving the 18 to 24 months time schedule required.

The immediate benefits from land betterment for
this proposal are estimated tq be minimal compared to those
in Proposal 1where nominal high water is maintained at
all times. The major benefit would be simplification
of foreshore reclamation formalities and some general
benefit in purchase and resale of land and the added
reclamation.

o-uo/A-.q
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The total capital cost of Proposal 2 including
the cost of winning and disposal of productive materials
and the purchase for resale of adjoining land is
estimated to be $1,165.480 made up of -

(i) Winning and disposal of tailings $ 734,140
(ii) Cost of extra works including |

marina and channel dredging
and land purchase § 431,340

Totalling o $1,165,480

The potential benefits to be gained by reason
of $431,340 of extra works are limited to providing
a site for the disposal of waste material and the
possibility of some return from increased land values
and sale of the area reclaimed.

These bhenefits are estimated to amount to
$53,700 made up of -

(i) Recovery from resale of land $ 38,700
(ii) No need to buy riparian rights $ 15,000
$ 53,700

Totalling BN

This results in a cost benefit ratic of -

53,700 - _
43T 340 0.125

Proposal 3 (Refer Appendix VII, Drawing No. 271-18)

To excavate only the 603,000 cubic yds. of tailings
utilising a land based Sauerman scraper type operation
for the river work, returning treated residue to
reclamation along the western foreshore and generally
cleaning up debris and 1mprov1ng the aesthetics of the
area in general. ,

This operation would not provide adequate depth
for a marina type development nor cause any betterment
to adjacent land values. Basically it involves only that
work essential to the mlnlng bperazion together with a
relatively simple foreshore or beach reclamation and area
clean up to leave the site *in a better condition than
exists at present,

The total capital'cogt of Proposal 3 including the
cost of winning and disposal of productive materials and
planned foreshore reclamatiag and clean up is §$720,200

made up of -
(i) Excavation and disposal of tailings  $683,200

(ii) Cost of minor extra works and clean up § 37,000

including purchase of riparian rights bu%aggt

Totalling Y $720,200

EE=ETERS

The potential benefits to be gained by reason of
the extra works are intangible but are the absolute
minimum considered necessary to gain overall approval
for the mining operation.
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CONCLUSIONS AND RECOMMENDATIONS -

. 1
.

From the community point of view Proposal 1 is
highly attractive and results in returns from land
development and increased operating efficiencies which
almost match the high cost of dam and lock construction
and other extra works. However, the project involves
high capital expenditure and several intangible or risk
factors in regard to cost and ecological aspects
which would require closer and detailed investigation.

Proposal 2 provides limited community benefits
but involves considerable costs which are not matched
by the financial benefits which can be reasonably
anticipated. In this proposal we do not believe
that significant land betterment will result from
the extra works of marina and channel construction.

Proposal 3 involves the minimum of unproductive
work and while it provides no community benefit it
would leave the area in a considerably better state
than currently existing.

The choice therefore lies between Proposal 1
(impounding of the Arm at nominal high water) and
Proposal 3 (mining with a minimal clean up). A
decision on the proposal most favoured is desirable
before an environmental impact study is prepared.

A study for Proposal 3 would be simple and involve
fewer uncertainties and complications than for
Proposal 1.

Rights to reclamation along the foreshore are
vital to any proposal and it is recommended that
early purchase of all or part of land owned by Walker
and Temby is the best way of avoiding undue
complications and delay and ensures that any benefits
resulting from land betterment would accrue to your
company. oo

. ,;@ ry e
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PART 'B!

RECORD OF INVESTIGATIONS, SUPPORTING INFORMATION
AND MISCELLANEQUS DATA.

1. BASIC INFORMATION -

Information supplied by B.M.I. as a basis for
this investigation is -

(i) A chart showing the extent of the mining lease
over the water and land areas in the Middle Arm
area.

(ii) A plan and log of probings in portion of Middle
Arm indicating thickness of the tailings deposit
on the river bed. It has been further indicated
from discussions with your Mr. Mearing that
payable tailings may also exist in Middle Arm
further north and beyond the area already probed
but no account has been taken of this in the
proposals prepared.

(iii) From this information and our own surveys we
have calculated that there is approximately
142,000 cubic yards of tailings in the stockpile
ashore and 461,572 cubic yards on the river bed,
making a total of 603,572 cubic yards available
for treatment and subsequent reclamation. These
quantities include an allowance of 1' 6" for
over dredging in the river as instructed by
Mr, Mearing.

(iv) It is understood that the material will pass
through the treatment plant without grinding and
will be available for reclamation at materially
the same grading as it now exists,

(v) It is further understood that treatment of the
available material should be completed within
18 months to two years of commencement.

(vi) The preferred means of excavation from the river
bed is by suction dredger pumping material
direct to the treatment plant.

However, our surveys have shown lesser quantities
of tailings than originally anticipated with an average
level on the underside of about R.L. +4.00' (L.W.datum)
over much of the area. This may necessitate considerabl:
over dredging of non-productive material purely to
maintain dredge flotation and with Mr. Mearing's
concurrence a Sauerman scraper type operation has been
assumed for one of the proposals.

P
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2. ALTERNATIVE PROPOSALS -

Three alternative proposals are described in
Section A4 of the General Report.

PROPOSAL 1 (water impounded at nominal high water level)

The advantages of this proposal are -

(1)

(ii)

(iii)

(iv)

(v)

Aesthetically it creates a vast improvement
to the appearance of the Arm and the waterfront.

It converts sections of the surrounding land
into very desirable and high value residential
sites and improves the waterfront around the
whole shoreline including the value of the

new reclamation.

It provides an ideal water area for small
boat sailing and recreation and a completely
sheltered haven for pleasure craft of up to
50 ft. length and drawing 5 ft. Combined
with the very attractive shoreline the whole
feature would be magnificent.

It permits dredging operations for the
recovery of tailings at all stages of the
tide by a floating unit and eliminates the
need for unproductive dredging to give
adequate depths for dredge flotation,

It facilitates the settling of discolouring
silt which may result from dredging and
reclamation operations and which otherwise
may cause a nuisance in the river beyond
Middle Arm.

The disadvantages are -

(i)

(ii)

The high cost of the dam or barrage and the
navigation lock necessary to permit small
craft to leave and enter at all stages of
tide.

The uncertain ecological effects which may
result from a major change to the river's
condition and which for example may cause
weed or algae growth and disturbance to marine
and bird life. Distinct from the actual
problem the uncertainty could generate
undesirable public debate and opposition

to the whole operation.

Problems which may result from sewage or
other pollutant inflow into the impounded water.

The protracted delays which may be caused by
environmental impact studies and the sophisticate
research which may be required before approval

to proceed 1s granted.

In the overall balance the financial value of

the benefits appear to virtually match the costs, but
there is some risk element in both the financial and
ecological elements. Nevertheless the scheme 1s a
highly attractive one from the community point of view
and we believe would be well received.
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PROPOSAL 2 consists of an entrance channel and mooring

basin dredged to R.L. -5.00" with 12.2 hectares of
foreshore reclamation in the vicinity of the mooring
basin.

The advantages of this proposal are -

(i) It eliminates the high cost of the dam ‘and
lock.

(ii) It causes less changes to the natural environment
and results in less uncertdinties with ecological
aspects.

The disadvantages are -

(1)} Dredging operations using floating plant will
be severely restricted by tide and 167,500 cu.yds.
or 16.22% of the total dredging is unproductive
and required merely to provide for dredge
flotation,

(ii} At low water large areas of unsightly mud flats
will remain exposed.

(iii) Land betterment by reason of the work undertaken
is not likely to be significant and certainly
not sufficient to justify a major subdivision
and land development scheme. '

Insufficient benefits appear to accrue from
this proposal to make it worthwhile.

PROPOSAL 3 proposes the use of a Sauerman scraper type

unit to dredge and excavate only payable tailings
from the river bed with waste material placed in
reclamation as for other proposals.

The advantages of this proposal are -

(i) It involves the minimum of dredging and the
minimum cost and there is no need for over-
dredging of unproductive material.

(ii) Operations can proceed at all stages of the
tide.

The disadvantages are -

No community benefit or land betterment
results from the operation.

Proposal 3 is purely a mining operation but
with care the work can be done in a manner which
improves what are otherwise some derelict and rather
depressing areas at low tide.

A small expenditure on a general clean up
of the area in conjunction with the work of Proposal 3
would, we helieve, prove acceptable to the authorities
concerned and the community generally,

.../B-4
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3, POSSIBLE USAGE OF A MIDDLE ARM RESIDENTIAL & MARINA FACILITY.

Good waterfront sites in the Tamar Valley are
now at a premium and are eagerly sought and the growth
in aquatic activities has grown enormously over the
last few years. We would predict that with the
large current industrial expansion at Bell Bay there
will be a demand for permanent home sites if a high
standard of building is established and a Proposal 1
type scheme adopted.

There would also be a demand for retirement
homes and for high class holiday home sites. We believe,
however, that it would be unwise to assume any
development to be as popular or to achieve the land
values of the Queensland developments but nevertheless
with the steady growth of the Tamar Valley we visualise
establishment of a much sought after area by Tasmanian
standards.

It is anticipated that the proposed lake or
impounded water would be used for small boat sailing
where an ideal course could be laid out, and for the
mooring of larger pleasure craft in an extremely
sheltered and safe situation and close to a residential

area.

l We see the need for provision of sites for boat
clubs, boat ramps and other community amenities which

perhaps should be made available gratis to the
Beaconsfield Municipality. The success of the

l whole venture would depend upon the proper planning
of the facility, good standards of construction and
strict covenants on the standard of buildings and

. other structures erected.

4. GENERAL SITE INVESTIGATIONS -

(i} Probing - Details of logs and probings undertaken
by B.M.I. to determine tailing depths have been
made available to us and used in our quantity
calculations. In addition, probings and shear
vane tests have been carried out on the line of
the Proposal 1 "Dam Site'" to provide foundation
information. Test pits have been sunk into
tailings on the mud flats and grading analyses
have been made of the tailing materials. Details
of this information is included in Appendix VII,
drawing 271-20.

(ii) Some soundings and levels have been taken of
the bed of Middle Arm 1in conjunction with
detailed ground inspections.,

(iii) An aerial photographic survey has been flown
at four different stages of tide to provide
approximate bottom contours and general
topographical details.

(iv) Geological maps of the area have been studied
particularly with a view to sources of material
for dam construction and field surveys have
been undertaken.
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(v)

(vi)

(vii)

(viii)

523014

An ecological survey is being undertaken by the
Queen Victorla Museum, Launceston, with a view
to assembling a catalogue of terrestrial fauna
including birds, but further investigations in
regard to fish life and effects on the marine
eco-system may be necessary to satisfy an
environmental impact study, particularly for
Proposal 1.

Surveys and calculations have been made of
rainfall run-off from the catchment area
feeding into Middle Arm above the Proposal 1
dam site.

Analyses are being made of the tailings to
determine its suitability for maintaining
vegetation over the final reclamation.

Analyses have been made of water from tributary
streams to determine the degree of pollution

and the chemical content, particularly as it
would affect weed growth in an impounded water.

5. ENQUIRIES FROM GOVERNMENT & LOCAL GOVERNMENT BODIES -

(1)

(11)

Department of Lands -

The project has been discussed with the
Director of Lands and his comments are :-

(a) The project will be subject to an
environmental impact study.

(b) Where there is a crown reserve existing
around the present foreshore it will be
necessary to shift this reserve forward
to any new foreshore alignment created by
reclamation. Such a reserve exists from
about Bowen's Jetty along the western
shore of Middle Arm and partway down the
eastern shore, as indicated in Appendix VII
(Drawing No. 271-19).

(¢} Private owners on properties fronting onto
the waterfront or the Crown Reserve have
riparian rights and these rights would
either have to be purchased or some
formal arrangement made with the owner
where his water frontage is affected.

Department of the Environment -

Discussions have been held with the Director
of Environmental Control to determine his
Department's requirements and attitudes in
regard to the project and a continuing liaison
is being maintained.

The Department's requirements will be :-

(a) An environmental impact study for the
total operation of dredging, reclamation
and treatment plant operation. This must
be submitted by B.M.I. before a licence
to operate will be issued by the Department.

«.../B-6
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We will prepare an environmental impact
study for your Company on the dredging and
reclamation aspects when its decision on the
adoption of one of the three proposals
submitted has been reached.

(b) Submission of information relating to the
settling time of dredged and reclamation
material related to its particle size and
likely water discolouration and disturbance,

(c} Proposals for re-grassing reclaimed areas
to conform to the natural environment,

(d) An ecological study of plant and other
life in the area generally and the likely
effect on such 1ife by the proposed
works,

(e} A statement and substantiation of the
benefits claimed to exist for boating and
recreation activities by the proposal
adopted.

(f) A detailed study of the following aspects
if Proposal 1 is adopted -

- Volume of fresh water inflow and'analyses
of the nutrient and pollution loadings
of tributary streams.

- Flushing times, salinity and possible
weed and algae growth,

- Comparison with existing and similar
schemes and with particular reference
to the Orielton Lagoon, Sorell, Southern
Tasmania where weed growth and offensive
odours have created problems,

A description of investigations undertaken
on these matters is contained in Section B7
"Investigations of Environmental Aspects'.

Department of Health -

The Department of Health has an interest
in this project from the point of view of sewage
and other waste disposal and any health risks
which may exist in impounded water. Discussions
which have been held with officers of this
Department were mainly with a view to keeping
the Department informed. We would not expect
to receive any firm committments from the
Department at this stage as it would be mainly
concerned with sewage and treatment disposal

from any land or residential development incorporatec

in the project and considerably more detailed
information than is currently available would be
required.

Department of Mines -

The project has been discussed with the
Director of Mines who has been kept informed of
the work which the Authority has been doing.
Close liaison has also been maintained with
Mr. H. Wellington, Chief Chemist and Metallurgist
of that Department.

t-vt/B’7
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Beaconsfield Council -

The proposals have been discussed with the
Warden and officers of the Beaconsfield Council
to ensure that the Council is fully informed
and to also ensure that it conforms with the
Council's overall planning schemes. Close
liaison 1s being continued. :

Tamar Regional Master Planning Authority -

The project has been discussed with the
Director of the T.R.M.P.A. who raises no objection
to the proposals., In fact they conform to the
general concept of the preliminary Outline
Development Plan prepared by the T.R.M.P.A. for
the Middle Arm area annexed as Appendix II.

Port of Launceston Authority

The proposals comply with the general
requirements of the Port of Launceston Authority
but final layouts , designs and dredging and
reclamation methods and operations will require
the Authority's specific approval.

INVESTIGATION OF LAND OWNERSHIP, VALUES § DEVELOéMENT -

A search has been made of the Beaconsfield

Council and Department of Lands' records in relation

to land ownership and current valuations and a schedule
of the various properties and their valuation is shown
in Appendix VI1 (Drawing No. 271-19). These are 1972
valuatioms and it is generally agreed that current market
values are probably 60% in excess of those values shown.

The extent of the 100 ft. Crown reservation

is also indicated on this drawing.

The advice of a land valuer and real estate

consultant, Mr. J. Martin of E.E. Richards Pty.Ltd. in
conjunction with Mr. E.M. Pedley, registered surveyor,
both of Launceston, has been obtained and a copy of
Mr. Martin's report is attached as Appendix III.

The report includes proposals and estimates for a low
density type residential land development.

Both of these men are highly experienced in

land development of this type in the Tamar Valley area
and their views in this field are held in high regard.

(i)

(i1)

Summarising the report's recommendations -

Land subdivision and development should be
restricted initially to 300 metres back from

the south western foreshore of Middle Arm and

over a length of about 1500 metres and the eastern
shore should be left undisturbed.

Greater emphasis should be placed on developing
water area then reclaimed area. The reclaimed
area should be relatively narrow and extend over
a considerable length of foreshore and be used
for parkland, boat clubs, etc. Housing should
not be on the reclamation but on the existing
natural country.

«+../B-8



ey HY =N -Il HE T N S A an AN B SR BE S R N A B Ay R W L

Nhe

(iii)

(iv)

Subdivision of this land with Middle Arm in its
present condition would be uneconomical as it
would also be for any development which does
not eliminate the unsightly and extensive mud
flats and provide adequate access for small
craft at all stages of the tide,

Proposal 1 is the only one which would make a
subdivisional development attractive. It is
considered that between 90 and 170 alottments
ranging in area from 1 to 5 acres and in value
from $5,000 to $12,000 each could be provided

on the western shore and these would sell at the
rate of 20 to 25 per annum by reason of the
permanent high water.

If this scheme was to proceed it would be
essential to purchase the land as soon and as
quietly as possible. No direct approaches
have been made at this stage.

Based upon the consultant's advice and

recommendations the following procedures would therefore
appear desirable.

(1)

(i1)

If Proposal 1 or 2 are adopted by your company

then early action should be taken to purchase

from the present owners, Temby and Walker, 1500 m
of water frontage land at least 300 m deep in the
area of the proposed reclamation. The current
market value of this strip of about 43 hectares

is estimated to be $32,000 while the total value of
the two properties of 106 hectares could be in

the order of about $55,000, Purchase of this
part, or all of these properties would automatically
overcome any problem of riparian rights along the
foreshore.

If Proposals 1 and 2 are rejected and Proposal 3
is adopted, then the following alternatives are
open -

(a) Purchase the 300 m waterfront strip or
the whole area as in (1)

or (b) In view of the relatively low commercial
“value of the reclamation on its own in

Proposals 2 and 3, make an arrangement
- with Temby and Walker to exchange the
rights to the reclaimed area for the

right for your company to reclaim along i
their frontages.

INVESTIGATIONS OF ENVIRONMENTAL ASPECTS -

The environmental problems likely to be

encountered will depend upon the proposal adopted.

If Proposal 1, impounding of the waters of Middle Arm,

is adopted a very substantial alteration to the prevailing
conditions will occur. One can therefore anticipate
considerable queries and requests for research from the
Department of Environmental Control and opposition from
conseryation interests.
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For Proposals 2 and 3 no significant change is

being made to the river's hydraulic or ecological regime -
only a disturbance of the river bottom in a localised
area and probably some discolouration of the river water
in the immediate area during dredging operations. Any
resulting problems from these causes are likely to be
reasonably determinate and readily controlied.

In anticipation of likely queries, problems

and objections whichever proposal is adopted we have
under investigation the following aspects :-

(i)

(ii)

Inflow from tributary streams -

Analyses have been made from water samples
from tributary streams to determine the pollution
load and chemical content, both of which could
cause problems of weed and algae growth in an
impounded water. These tests have shown an
E.Coli count of 530 pp 100 ml, indicating that
Middle Arm Creek is heavily polluted with sewage.

Results of these tests together with a
chemical analysis of the water from Middle Arm
Creek are given in the Schedules, Appendix VI,

Calculations have also been made on peak
inflows from all tributary streams indicating
that a maximum of 5,500 cusecs (10 year storm)
and an average annual inflow of 5,500X 10° gals,

Ecological Aspects

Staff of the Launceston Museum headed by
its Director, Mr. W.F. Ellis, have been retained
to advise on the ecological aspects of the area
as they exist with a view to determining the
likely effects of the project on the ecology of
the area. Their formal report has not yet been
received but discussions indicate that the Arm
is a breeding ground for some fish and forms of
marine life which probably would be disturbed
by an impounding of the Arm. While this may
or may not be important - some sections of the
community may use it as a basis for objection and
any investigation to satisfactorily answer
such an objection could be a very protracted
process. This provides another argument against
Proposal 1 when looked at in relation to the
prime purpose of the project. That is, to mine
gold.

Otherwise, for Proposal 2 and 3 few problems
are expected, provided measures are taken to
prevent undue pollution of the water by dredging
or reclamation operations.

Agricultural Aspects -

An Agricultural consultant, Mr. K. Brennan
of Launceston, has been requested to advise on
methods for re-grassing the reclaimed areas.
Analyses of tailing samples are being made but
firm recommendations have not yet been received.

-+./B-10
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Investigations and enquiries into weed
growth within an impounded water has shown that
if the water is allowed to become fresh, weed
growth will occur when depths are less than 25 ft,
For this reason it would be important for the
impounded water to be maintained in a saline
condition and for this reason a dam crest level
for Proposal 1 of R.L. +9.00' has been selected
to allow adequate flushing on every high tide.

(iv) Pollution -

Already significant sewage pollution is
occurring into Middle Arm Creek and Brandy Creek
and discharge from a proposed sewage treatment
plant at Beaconsfield into Brandy Creek will
discharge .into Middle Arm.

With the proposal for a housing development
on the western shore of the Arm rigorous control
of effluents would be necessary, particularly
for Proposal 1 and for any proposal which uses
the water of the Arm for aquatic recreation
purposes.

{v} Dredging and Reclamation -

The Department of Environmental Control will
require gradings of the materials to be dredged
and those used for reclamation together with
tests and statement of settling times. If
material is placed into reclamation by hydraulic
means adequate bunding or cycloning will be
necessary to allow adequate separation and
dewatering of deposited material,

INVESTIGATION OF MARINA FACILITIES -

Discussions have been held with office bearers
of the Port Dalrymple Yacht Club which operates a
very progressive yacht club 2 miles north of the site,
but the project is a little far removed from their
centre of operations to be of immediate interest to
their activities.

Detailed inspections have been made of marina
and canal developments on the Gold and Sunshine Coasts
of Queensland and also at other Australian and overseas
marinas as a guide to modern requirements, '

ENGINEERING ASPECTS -

(i) Dam and Navigation Lock -

For Proposal 1 the dam and the navigation
lock constitute major structures to be built
before major mining operations can proceed.

The dam proposed is a rock fill structure
with an impervious clay core and a crest height
of R.L. 9.00' or about 2' Q" below normal
high water. Refer Appendix VII (drawing No.
271-16). The whole 500 metres length of the
dam crest would serve as a spillway adequate to

u-n/B'll
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discharge tributary flood flows at low velocity
and to permit flushing of the impounded area by
salt water at every high tide, Suitable rock

is readily available near the Eastern shore to
provide the 80,000 cu.yds. required for
construction. Weak silts existing on the river
bed indicate possible foundation problems but

in view of the relatively low height of the dam -
namely 9 ft., we believe that this problem

can be overcome. With the ready availability
of good rock in the immediate vicinity we believe
that a fairly simple type of dam construction
can be evolved, although considerable site
investigation will be necessary for confirmation.
The problem is made simple by the low head of
water to be impounded and the relative
unimportance of minor leakage and dam settlement.

Road access across the dam is not necessary
other than for maintenance purposes.

The Navigation Lock is necessary to allow
entry and departurec of small craft to and from
the lake at all stages of the tide. This
requires a lock at least 50 ft. long and 15 ft.
wide with two sets of mitre gates and a simple
valve system to enable regular users to operate
the gates and the lock without assistance.

' _ A surface inspection of the Eastern shore
at the dam abutment indicates sand stones and

' mudstones which could be ideal for an unlined
lock and entrance canal construction. Gate
sills and abutments would need to be of concrete
construction. The gate sill at the downstream

l end would need to be at R.L. -5.00' and at the
upstream end at R.L. +1,00',

(ii) Dredging and excavation -

For the general dredging operations for
Proposals 1 and 2 a suction cutter dredger is
envisaged pumping payable river bed material by
floating and land pipeline to stockpile areas
adjacent to the treatment plant, with unproductlve
material pumped directly to reclamation over
previously mined areas along the foreshore,.

For Proposal 1 dredging can continue over the
full tidal cycle but for Proposal 2 a balance
will have to be struck between the costs of
over dredging for flotat on and for lost time
due to insufficient water depth.

For Proposal 3 excavation by a land based
Sauerman scraper is proposed enabling the
majority of tailings to be scraped to the
western foreshore, drained and conveyed to the
treatment plant as required. The estimated

.quantities of materials to be excavated are -

./B-12
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Proposal 2
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PAY DIRT  STOCKPILE NON-PRODUCTIVE TOTAL

OVER DREDGING

461,572 142,000 85,628 . 689,200
461,572 142,000 429,428 1,033,000
461,572 142,000 —- 603,572

The large quantity of unproductive dredging
for Proposal 2 combined with tidal restrictions
to dredging makes this proposal both uneconomic
and impracticable to complete within a 2 year
period.

Reclamation -

It is proposed that reclamation should
proceed from the western foreshore outwards
over arecas previously mined and on the assumption
that waste will be handled from the treatment
plant hydraulically. The granular nature of
the material should allow it to drain freely
and enable it to be used after a relatively
short period for the construction of retaining
bunds to impound further pumped material.

It is recommended that the finished level
of the reclamation be at R.L, 15.00' at the
river edge, grading up at 1 in 60 to about
R.L. 21.00' at the existing shore line. On
the river side no retaining walls are envisaged
initially but a sloping beach at 1 in 7 down
to low water level and below that a slope of
1 in 3.

On completion of the mining operation the
reclaimed areas would be graded and trimmed
to a neat profile, loamed or fertilised as may
be necessary and grassed.

ESTIMATES OF COST -

The estimates of costs included in this

report are based upon inadequate site informatien
and very preliminary design and operating proposals.
They should therefore be considered as indicative
only and mainly for the purpose of comparing
various proposals.

The bases of the following estimates are

annexed as Appendix V.

o--/B'lS
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Summary of Estimates
Item Proposal 1| Proposal 2 | Proposal 3
Dam § 4s7,600- | § - § -
Lock 165,000- - -
3. Tailings - winning &
disposal 734,140 734,140 683,210
4, Extra winning § disposal 75,420 377,520 -
Land purchase §
development 438,000 31,820 15,000
6. Misc. jetties, etc. 31,900 - -
Clean up 22,000 22,000 22,000
TOTAL $1,924,060 $1,165,480 § 720,210
PExtra Works included in Estimates above
Item Proposal 1 Proposal 2 Proposal 3
1. Unproductive winning
& disposal $ 75,420 $377,520 $ -
2. Dam § Lock 622,600 - -
3. Land Development 432,500 31,820 -
4. Miscellaneous 37,400 - -
5. Clean up 22,000 22,000 22,000
TOTAL $1,189,920 $431,340 $ 22,000
FINANCIAL BENEFITS =
Item Proposal 1 Proposal 2 Proposal 3
1. Reduced unproductive
dredging $ 134,000 $ - $ -
2. Receipts from land
development $ 950,000 $ 38,700 $ -
3. Saving on riparian rights § 15,000 $ 15,000 $ -
TOTAL $1,099, 000 $ 53,700 $ -
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COST BENEFIT RATIOS -

Rough cost benefit ratios for each proposal
are listed below.

The cost benefit ratio shown is -

Estimated value of benefits

Estimated cost of extra works to provide these benefits

Proposal 1 1,034,000
1,189,920

= 0.868

In spite of the high capital costs for extra
work this is nearly matched by the benefits gained,

Proposal 2 431,340
53,700

= 8.03

The cost of extra work of channel and marina dreaging
and land purchase is far from being recouped by
the benefits gained.

Proposal 3

The cost/benefit ratio is not applicable
as this proposal does not involve any significant
work with a view to realising a corresponding
benefit.

..../Part C.
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Photographs,

Extract from Tamar Regional Master
Planning Authority's '"Outline
Development Plan for Middle Arm"

Real Estate Consultants Report.

(Receipt of detailed Ecology Report
awaited).

Estimates of Cost.
Schedules,

Drawings Nos, 271-16
271-17
271-18
271-19
271-20

(J/K. EDWARDS) F.I.E. AUST.
PORT MANAGER & CHIEF ENGINEER

PORT OF LAUNCESTON AUTHORITY
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RECLAMATION AREA

PROPOSED DAM SITE
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MIDDLE ARM AT HALF TIDE - SHOWING PROPOSED DAM SITE & RECLAMATION
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Typical beach on Eastern shore at high tide.
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Navigation lock site - showing sandstone bedrock.

River bank at high tide - adjacent to lock site.
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View from Land Development Site at High Water.

Land Development Site - Stage I.
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"5& EXTRACT FROM TAMAR REGIONAL MASTER PLANNING AUTHORITY'S

N\

QUTLINE DEVELOPMENT PLAN FOR MIDDLE ARM

MIDDLE ARM  * o0 Mip No. 8

This industrial area is o be served by new
roads and rail as shown on the map and is to
be physically buffered off from the Bueacons-
field living area by the Ralstons Hilt Range
which will form part of a regional park around
Middle Arm. Tt is intended that Middle Arm
should remain 1idal., The proposcd new road
link across the neck wouid be constructed in
causeway and bridging form with a sufficient
bridge gap to allow easy access to small craft
and tide movements.

The town sites of Beaconsfield and Beauty
Point are shown as being cvengally joined to
. form one integrated area between Middic Arm
and West Arm, set back from cach by eonsider-
able future public open space.

MIDDLE ARM o V , MAP No. §
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§h) - APPENDIX III
E. E. RICHARDS PTY. LTD.:
AFTER HOURS: PROFPERTY CONBULTANTS, VALUERS, ESTATE AGENTS, AUCTIONEERS TELEFHONE 31 3033
J. F. MARTIN R.E.1.V. (AUST.), . : 46 BRISDANE STREET
G R. V. A4 1244 AGENTS FOR: LAUNCESTON, TAS. 7280

AUSTRALIAN GENERAL INSURANCE CO, LTD.
RENTALS COLLECTED AND ARRANGED

REPDRT

PROEOSED  SUBSDIVISION

MIDOLE ARM

BEACONSFIELD

Pursuant to your instructieons 1 have
inapected the Middle frr sczetion of the Tamar River amd the
adjoining land on 1ts westarn boundary and wish to repert
as felloysi-

STTUATION The eubjact sroperty under revisw is

situzte approximately 14 miles sast of the Touwnship of
Beacensfisld and 23 miles from Launceston with access vie
the ‘ost Tamar Highway =pd the Rouella Road which is close
to the Batman Bridge provides close zccess to tha East Tamar
Highuway,

EXTOTING COTENTIAL FOR SUB-DIVISION

Tha.
BRALESTMIE
METITITE

The land frrnflng onto the foreshore
rasarve slong the westarn section of Middle Arm is eleveted
ani the majeority is unier pasture. Howaver, this section of
the Jilver Tamsr is most unattractive particularly at lecw tide
end in my eopinion & rural sub-division in its present state
would b2 uncconomical as tho cost of the land purchased to-
ge=ther with the development costs yould greatly exceed the
nroes realization of the sale of the individual allotments,

PROFPUSED RECLAMATION DEU LOFNENT

After numerous Inspections 1 consider the
best @nd most economical methoed of developing the site wunuld
be as follousi- :

(1) Acnuire 211 the frontage land zround tha western section of
Firlile Arm to Brandy Cresk ?markedB plan 1 on the anclased plan)
to » depth of approximaztely 1000', a distance of 4600' or thsre-
abavts,  Tha peint of commencement heing the Rowells Roed approx-—
imately #00' above the existing teilings dump, The owners of the
len? in this section are G, UWalker who ouns C4ha and P, Tenby who
owns 22ha snd the 1G72 Covernmant Yaluations are 396 800 and %5,300
respectively,

-y



,g.)

.
.

- 7 - ' - APPENDIX TIII

¢ 523086°

2. HRAeclaim the first section of Middle Arm (marked C Plan 2)

to & height of approximately 6' above high water mark and limit
tha width of the reclaimad land teo 350', It is essaential that
the builring sites on the already established land is kept as
close a5 possible to the final water line,

It wovld be an advantacse if the reclaimed land covld be sloped
from the existing foreshore reserve tc the nsw frontane as most
gxisting frontanges are 10' to 15 ' above the feoreshors reservs,

The main reasons for the limited width of the reclaimed section:
Area -

(a) To ensure a reascnable expanse of uwater across this
narrow section of Middle Arm, :

(b} It is considered unlikely that a building permit or
septic tank would be granted over the reclaimed land
for many years, so this section would be best suited
to heautification in green pastures, ornamental trees,
recrestion facilities (:.p. Saling Clubs stc.) but
still be within =asy wvalking distance to the higher
land whare the future residences wil! he constructed,

3. The building sites and the 18! sesled carriageway all to be
sited on the land to be purchased as per recommendaticn No, 1%
Thn majority of this land in this area from the gravel roaduway
te Brandy Creek has an 8' to 15' rise from the forsshore and a
gentlae slope from the foreshore to the top of the slope varying
betw=zan one in seven and ona in fifteen, This ensures that tha
wajority of the allotments would have an unrestricted visw cver
the water and te the esastern mountains,

4. It is considered that a Low Daznsity Development would be the
most desirable and this would probably allow for septic tank
aprroval and a simple 13! sealed carriageway togsther with open
drains and culverts, On present day costing this charge wuould
Ee in the wvicinity of $12.00 per foot, Unfortunately it is
imppssible to state what tHe minimum areas of each allotment
coulid be, this would depznd on the Health Daepartment report on
the #hsorption c¢anaeity of the oround, The soil varies but it
wauld appear that the majority is dry loamy sloping banks but
soma is wyet and it appears that several springs are leoecated in
this particular section,

The most desirable areas would be between one and five acres hut
larger zllotmonts would be necassary in the uwet swctions,

5, It is advised that a water supply uwould bhe availahle from the
West Tamar Renional Supply but it uould be necessary to run a
main from Beaconsiiald, a distance of approximately 1% miles.,

.
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B, Immediate application to be made for septic tank approval
from the Health Nepartment for the first section of the dev-
elopment, If a cluster development is later desirable as the
sub~divisicn advances to higher land then it could be possible
tn connect to the proposed sewerage system for Beaconsfield,

I h=ve andeevoured tn ascertain when this installation is to
commenca but at the time nf writing cannot obtain any definite
data,

Brandy Creek establicshes where the first section of the sub-
division pust finish &s the bridging of this gulf would be
vary costly, Houever, if felt desirable it would be possible
tn commence the second section of the proposal (See plan 1
marked D) from Bowena Jetty Reoad running socuth to Brandy Creek,
It would be necessary to purchase a strip 60' wide to the Public
#nad on Bowens Jetty Roard to obtain access together with the
atrip 10010 fnet wide running along the existing foreshere, Tha
length ©f roadusy for this section would be approximately 2600
feat. This proposed dsevaelopment would be confined within the
brundaries of the property ounad by H, de Runter who has a total
zrea of ELha, '

The Covernmsnt Valuation dated 1972 is $19,000 but I considar
that this property would be very difficult to purchase at any
reasonable price,

GENERAL COMMENTS & RICGMMENDATIONS _

If the propesal is to procaed it would be
essantial to rurchase the subject land as spon and as quietly
as possible, The enclosed plan shows the total holdings and the
exlsting Government Valuations, It would naturally be more
aennomical to nnly purchase the 1200' strip around Middle Arm
tngether with the 60! strip to Bowans Jetty Road,

The present day rosts nf the devzalcpment would bei~
Rogaduay and ctlverts este, %12.00 per foot

Hatar Reticulation %4 per foot

Frad design and Survey %250 per allotment

If tha [iddle Arm ﬁeuelopment with the dam is complated te ensure
that the larqe expanse of water (merked E ses plan 2) has a depth
of ancroximately 19' with Access te a Marina 24 hours a day, it
would be possible to obtain prices ranging betwsen $5,000 and
12,0090 per allotmant depending on the arsas ayailabls,

It is impeossible to give an acrurate assessment of the number

of allntments that would be =zvailable if the tueo sectiuns uere
fully daveloped in a low density desiogn with total septic tank
parmits over the full section, The minimum number should not

ba lass than 90 blocks but could be extended to 150 to 170 if

one acre sites are approved,
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It is astinated that the selling period would be approximately 20
to 25 allgtmants a year but this could be greatly increased if the
initia] promotion is a success and several desirable hcmes are
cammenced immediately (mp.g. Successful Denbury Park low density
davelopmant ot Cormiston, ),

I fesl the locetion weuld appesl to retired couples, psople workin
in Launceston uho design a uzter frontsge allotment with good
mocrinns, exscutive emplcyees at Bell Bay and Gaorge Towun with
acense cver Batman 8ridae and local residents,

Befnre a feasibiliyt study cun be made it is essential to be
surnlied with some costings on the reclaimed development together
yith an approved sub~divisional prnoposal prouzﬁlng individual
sroas of eech allotment,

The thres plans enclosed shous
PILANT The re%pective cuners of the subject propert-

jes with the first proposal W'rkqd red And the second markaed oreen

PLAN 2 Showuing propqqed boundaries for reclamatiun'
atma and the proposed roaduay,

PLAN 3 Showing extension of the reclamation area if

there 1=s more fill aveilable than fgr the first section.
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9th June, 1975

Mr. A.F. Jordan,

Deputy General Manager,
Quarry Operations § Mining,
Blue Metal Industries,

70 Pitt Street,

SYDNEY N.S5.W. 2000

Dear Sir,

MIDDLE ARM MINING - RECLAMATION § MARINA PROPOSALS

STAGE I - FEASIBILITY STUDY

Appendix IV "Ecology Report" was omitted
from this report awaiting its submission by the Director
of the Queen Victorias Museum and Art Gallery.

This has now been received and I enclose

a copy for insertion.
Yours fai;ff?lly,

.K. EDWARDS)
PORT MANAGER

JKE/NH
Encl.

c.c. Mr., A.T. Mearing.
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TELEPHONE 31 8777 ’ WELLINGTON STREET,

i

1

i

| | -
I QUEEN VICTORIA MUSEUM AND ART GALLERY .
i

i

i

|

' AREA Cope €03 . : ) LAUNCESTON,
' TASMANIA, 7280 - .
AUSTRALIA
_6th June, 1975,
£5¥A-Mayy-19755

re Jo Xe Sdwards,

- Pori lanager, _ _ : . S
Port o1 Launcesteon HLHuthorityr, ' ; . ' .
PeCu How 2570, : ‘ ,
] f.‘:J” _\JLSE:O? [J..l".':. 31’.’.8.1}.‘].& 'Y Fﬁi 50 )

l Dear sy, mawarcs,

l Micdle Arn Dnviz onnental L‘tuqy ' -

Ariging from cour dis 011Uu¢011u, I enclose a repgri on a ‘ D
bislogical =zurvey cof the Western inlet.in Middle Arm,,taln'en ' .

I on behalf of your Authority e examination was extended to .
wWest Arm for comparative purnosa‘s.

l The liddle Arm regzion appears to be a significant fishe :
breeding area, with a pronounced high density of young fish : LR
and their Lanvertebrate food speciea,. ‘

™~

l One now species of flounder (yet unnamed) has been
Tocated and & general exanination of material collected suggestis
Lha.t the area might well include some other yot identiiied

l species or nlstributlon recordo, - ' el

The formetion of a freshwater system by & barrage or
clgnificant slteraticon to the topography of the bottom of the
inlet would cause this ccosysten to ve severely alffecteds
Otviounly, flounder and other benthic species woula not
survive in o freshwater pool nor would.they surmount a weir ,‘

. raized vithin a few feet of high-water level. : _

* + -
The area doesnol zppear te be of unique significance as
l a hreot 1.15; or feedi nQ nred Ior birds and mapmmals, which would
) ne evpectaed To retreatl to nearby faune sanctusrry areas Which
_ noave ’meq m':omwnt ed te tie Tanar Regional Moster Planning
l authority ,
..200 “r i
l o - T ;_"_‘ T T T S T LA T T TR
= . ) s ' \
’ * - - ¥ s
’ N ‘ o "’ 3 ' b

‘ E R . - i L T F
' - al Mt Lo oo . ﬂ, " o P GO Y .
.
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Tho acological consequences of the developments under

I concideraticn appear to ve a possivlie loss of a.fishebreeding

- area which would have soms impact on the surrounding region. | .- .
The norienence of any effect ig difficult to predict but it

l nust be anticinated that turbldity from dredging and drainage - _
voulce temporarily interfere witrh fishwebreecding,: possibly with . : B

Boreanent elfectse
: . o ) _ _ :
N Rl

Yhere 1s aloo a need to evtenn the biological examination,
particularly ia invertebrate species znd marins plants, and |
to underialze renresentaitive sanples adeauate for future

rererence, . . . . ) -
- . .?’ I

Yours/Faithfully, o S

. . .. R
de 7o B1lis, -
™y
c

L rcCcLor, . o ' _.;,:
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MIDDLE ARM TAMAR RIVER, FAUNA SURVEY: 1975

Purpose: To assess fauna associated with the tidal flats of
an area of Middle Arm, Tamar River, with regard to its

importance as a faunal unit,

Historical background: The original nature of the tidal flats

was altered by the release of tailings from the Beaconsfield
mine about seventy years ago. Since mining operations ceased,
a secondary silt deposit has been 1laid down on top of the
tailings and 1s now of sufficient depth and age to have

restored the environment to a condition, probably superficially

similar to the original state,

The present fauna: Though useful information has been

obtained, more time and resources would be required, ideally
over a year, to cover the seasonal influences and subsequent
faunal variations. A brief investigation has shown that the
area belies an initial impression of being a stagnent and
sterile tidal mud flat and is, in fact, rich in animal 1life.
The importance of its contribution to the whole of the Tamar
River system cannot be postulated without further data, both
locally and in other areas of the river. Peripheral species
{such as shore line bush birds) have been excluded,

Birds: Black Swans Cygnus atratus and several species of
ducks occur and feed in the waters of Middle Arm, their

occurrence and numbers fluctuating considerably with seasonal
and tidal conditions, as is typical for this group of birds,
Black Duck Anas superciliosa, Grey Teal A. gibberifrons and
Chestnut Teal A, castanea are commonly encountered. On the
occasion of the visit of 26th February, a pair of Blue-billed
Duck Oxyura australis was observed, a species rarely recorded

in Tasmania.
The Little Pied Cormorant Phalacrocorax melanoleucus is

common and no doubt other cormorant species occur at times,
Its occurrence is a good indication of the presence of small
fish in considerable numbers. Silver Gulls Larvus
novaehollandiae and Pacific Gulls L. pacificus are both
numerous, the former occuring in hundreds and the latter in
dozens and well distributed over the area at low tide feeding
upon small fish, crustaceans etc,

Spurwinged Plovers Lobibyx novaehollandiae are commonly
found feeding over the mud at low tide, up to one hundred

individuals at one time, Oystercatchers, both Pied
Haematopus ostralegus and Sooty H. unicolor feed there at low

tide, up to a dozen being normal,
A White Egret FEgretta alba was seen feeding during low
tide on 5th March.

0702..
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White~-faced Heron Notophoyx novaehollandise is common,

solitary individuals occuring all over the flats at low tide,
the total on each of the two visits probably being about
twenty,

Fish: Collecting was limited to the drains and residual
ponds in the intertidal zone, during the period of low tide,
No attempt has been made to collect fish entering the area
during periods of high tide, However, it seems reasonable to
expect that there would be a considerable influx of species
and individuals feeding on smaller fish and crustaceans
during the bi-daily access. "The abundance of small fish
species and the juveniles of large species was surprising as
a superficial view of streams and residual ponds revealed
little of importance, very few fish being seen. It was not
until concentrated collecting was undertaken that the true
situation was found as, during the period of low tide, the fish
remain in crab holes and natural crevices, or simply wallow
beneath the surface of the mud. Such shelter provides
protection from predators and the effects of sunlight and heat,.
Middle Arm appears to be a good breeding area for flounders,
Species collected and lodged in the collection of the Queen
Victoria Museum are as follows:

Native Trout Galaxias maculatus - very numerous in all the

drainable areas, extending from low water to above high water,

A Flounder - widely distributed and numerous as small juveniles
which is a species previously unknown,

Long-snouted Flounder Ammotretis rostatus -~ widely distributed

and extremely numerous as small juveniles., The area 1is an
important breeding area for this flounder.

Freshwater Mullet Aldrichetta forsteri - numerous in drainage
ways from low tide to above high tide. Only juveniles remain

in the intertidal zone behind the falling tide.
Tamar Hardy head Taeniombras tamarensis - common in all the

drainage ways,
Tommy Ruff Arpipis georgianus - two small juveniles were

collected from a drainage way,
Tamar Goby Gobious tamarensis - extremely numerous all over

the area, in dralnage ways, residual pools and anywhere that
free water remained, This was the most numerous specles.
Bridled Goby Gobius bifrenatus - found in one residual pool

only. This was at about the mid-tide level and there the
species was very numerous., It was not found in drainage ways
and appears to favour still, warm water where it buries
itself in the mud in the bottom of the pools. The species
has been recorded from Tasmania previously but has not

veda.
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previously been recorded from the Tamar region,

Cobbler Gymnapistes marmoratus - a series of small juveniles

was collected from the high tide level where a stream enters
the tidal zone,

Short-finned Eel Anguilla australis- found in one residual

pool near high tide where decaying timber provided good cover.
Several dozen were present, all adult and had been feeding
upon crabs.

Crustaceans: The collections and general observations for the

crustaceans are si#milar to thgse previously expressed for the
fish., The group in general is near the bottom of the
zoological food chain and forms a major part of the diet of
the vertebrate predators. Determinations for some individual
species have Not been possible in the limited time available
to work on the collections but the following list gives an
indication of the composition of this group of animals,

Smooth Shore Crab Paragrapsis laevie ~ common all round the

shore about high tide where it lives beneath stones and debre.
Mud crab Helice haswellianus ~ very common and very numerous,

living in holes in the mud flats throughout the area,

Crab (family OCYPODIDAE) Hemiplax? sp, =~ common and very
numerous, living in mud holes all over the tidal flats,
Snapping Prawn Cragon sp. ~ common and widely distributed,
living in holes beneath the mud,

Prawn species (yet to be determined) « very numerous in some
residual pools at high tide mark.

Mantis Shrimp (yet to be determined) - one specimen collected
just below high tide mark.

River Flea (Suborder GAMMARIDAE) -~ this tiny crustacean (2 to
3mm)} is extremely common over the tidal zone and probably 1is
one of the main sources of food for the large juvenile fish
population,

Sessile barnacles are common on wood and stones all over the
area,

Molluscs: Several species of gastropod molluscs were found
and still await determination., One of these was particularly
numerous. and observed to be a carnivorous scavenger capable
of quickly locating and devouring dead fish. Pacific oysters
occur densely on rocks in some areas,

Worms: Several species (yet to be determiped) of marine worms
were collected from beneath the mud, They were found to be
quite common, the mud being riddled with their tunnels,
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ESTIMATES OF COST APPENDIX V
I PROPOSAL 1 - MINING OPERATION
i ,
ITEM Quantity Unit | $
l Units Rate
$
l 1. Construct Dam
Dredge & pump soft
. material - 40,000 cy 0.80 32,000
Rock fill 70,000 cy 3.00 210,000
' Ciay fill core 9,000 cy 6.00 54,000
Concrete cut off 1,200 cy 100.00 120,000
l 2. Construct Lock Ttem - 150,000
3. Dry Tailings ex stockpile,
l load § transport to plant 142,000 cy 0.40 56,800
4 Tailings ex river bed,
l Dredge § pump to plant 461,500 cy 0.80 369,200
I 5. Return processed tailings
to bunds & reclamation 603,500 cy 0.40 241,400
l 6. Deepen marina to R.L.+1.00'
: and pump to reclamation 24,700 cy 0.80 19,760
7. Deepen access channel §
l pump to reclamation 61,000 cy 0.80 48,800
I 8. Site clean up & landscape Ttem - 20,000
1,321,960
l Contingency 10% 132,196
l $1,454,156
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PROPOSAL 1 - LAND PURCHASE & DEVELOPMENT
ITEM QUANTITY UNIT $
UNITS RATE
$
STAGE 1 - Middle Arm Creek to Brandy Creek.
1. Purchase land 43 Ha 744 .00 32,000
2. Construct Road 4600 ft 12.00 55,200
3. Water main 12,600 ft 5.00 63,000
4. Sewage § drainage Ttem - 50,000
5. H.E.C. Power 2 mile 5000.00 10,000
6. Block survey § design 53 No. 250.00 13,250
7. General clean up § landscaping 43 Ha 185.00 7,950
Sub-total 231,400
8. Administration,Publicity,etc. 3% - 6,940
238,340
Contingency 10% 23,839
TOTAL (A) $262,174
Additional - Jetties 2 No. 10,500 21,000
- Ramp 1 No. 8,000 8,000
29,000
Contingency 10% 2,900
TOTAL (B) $ 31,900
TOTAL (A) + (B) = $294,074
STAGE II - Brandy Creek to Dam Site
1. Purchase land 30 Ha 744.00 22,320
2. Construct voad 4600 ft 12.00 55,200
3. Water Main 4600 ft 5.00 23,000
4. Sewage & drainage Item - 35,000
5. H.E.C. power 1 mile 5000.00 5,000
6. Block survey & design 37 No. 250.00 9,250
7. General Clean up § landscape 30 Ha 185.00 5,550
Sub total 155,320
8. Administration § Publicity,etc.| 3% - 4,660
159,980
Contingency 10% 15,998
$175,978
THEREFORE, TOTAL LAND PURCHASE § DEVELOPMENT STAGES I § II :-
Stage 1 294,074
Stage I1 175,978
GRAND TOTAL $470,052
RETURN FROM SALE OF LAND $950,000
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PROPOSAL 2 - MINING OPERATION
ITEM QUANTITY UNIT $
UNITS RATE
$
1. DUry tailings ex stockpile 1,
load § transport to plant 142,000 cy 0.40 56,800
2. Tailings ex river bed,
Dredge § pump to plant 461,500 cy Q.80 369,200
3. Return processed tailings to
bunds & reclamation 603,500 cy 0.40 241,400
4. Deepen marina to R,L.-5.00'
& pump to reclamation 98,000 cy 0.80 78,400
5. Deepen access channel to
R.L.-5.00" § pump to
reclamation 163,600 cy 0.380 130,800
6. Dredge for flotation §
pump to reclamation 167,500 cy 0.80 134,000
7. Site clean up § landscape Item - 20,000
1,030,600
Contingency 10% 103,060
$1,133,660
PROPOSAL 2 - LAND PURCHASE § DEVELOPMENT
I TEM QUANTITY UNIT $
UNITS RATE
$
1. Purchase land 43 Ha 744 .00 32,000
2. Development costs - - -
TOTAL $32,000
Sale of reclamation § previously
purchased land 52.3 Ha 744.00 $38,900
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PROPOSAL 3 - MINING OPERATION
ITEM QUANTITY UNIT $
UNITS RATE
$
1. Dry tailings ex stockpile,
load & transport to plant 142,000 cy .40 56,800
2. Tailings ex river bed:
- Recover using Scraper 461,500 cy 0.30 138,300
- Load § transport to plant | 461,500 cy 0.40 184,600
3. Return processed tailings
to bunds § reclamation 603,500 cy 0.40 241,400
4. Site clean up § landscape Item - 20,000
641,100
Contingency 10% 64,110
$705,210

. .

PROPOSAL 3 - LAND PURCHASE § DEVELOPMENT

Assume exchange of land covers riparian rights.
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DEPARTMENT OF ACRICULTURE, TASMANIA  B6/4/s
BACTERIOLOGY LABORATORY

P,0, Box 407,
LAUNCESTON, Tas, 7250,

R _ Date: 24th February, 1975.
To: Mr, D, Booth, v : S

Port of Launceston Authority,
wsplanade,
LAUNC 33TCH.

BACTER T0TOGICAL EXAMINATION OF WATER
DET:I1S OF SAMPLES

Sarple collected by Port of Launceston Aduthority
" Reagon for requiring Bacterial Quality
exzmination - : .
Nature - of sample Ket known
" Source of sample | Not known BRANDY CREEK NO, 1.
Date of sampling 20/2/75
Time -
Date and Time of 20]2/75
Arrival at Laboratory 3 p.o,
Examination commenced 3020 puifla
Other Details
"RESTLTS ‘ _ ' o
- Colony count 37 ‘ 18, ' >
_per ml, 200 _ 220 170
Coliform count - ME
per 100 ml. ~ MPN _-450
L. coli count - X¥x
per 100 ml, e e
¥aecal streptococcus ¥® | . : *
count per 100 ml. MEN +/50 ml : 7 -
* ¥
-
RENMARKS
/4
{’J /f) *,]
(Slgned) ...'.'a’...vf.."......... sutese e
(Bacteriologist)
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DEPARTMLNT OF AGRICULTURE, TASMAKIA B6/4/5

BACTER IOLOGY TLABORATORY

To; lr, D, Booth,
Port of Launceston Authority,

Toplanade,
LAUNCESTGN,.

7250

P,0, Box 407,
LAUNCESTON, Tes. 7250,

Date:24th February, 1975.

BACTERIOELOGICAL FXAMINWATION OF WATER

DETALLS OF SAMPLES

-

.Sample collected Dby

)

}¥r., D, Booth

Reason for requiring
examination -

¥nvironmental impact study{

Hature of sample Sea Water
“Source of sample Bridge at liddle Arm Creek : NO. 2
Date of sampling 19/2/15
Time
Date and Time of 19/2/75
irrival at Laboratory 4.45 p.m,

Examination commenced

Other Details

20/2/75 at 10,00 p.m.

Stored overnight in refrigerator

RESULTS
. )
Colony count 57 1,600 a
2 nml, o
Lper 20° - 22° 4,000
Coliform count M a 600
: DPIOXe

per 100 ml, 85

~E. coli count HF

per 100 ml, Xxx 400
- . : ¥ :".—t—

Taecal streptococcus M * :

count per 100 mi. XX 134 "

*
P *u‘*
RENARKS
‘f7
jéiﬁ/fk
- A e |
,(S:Lgned) tesesoreossassevenpanenstrany
(Bacteriologist)
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DEPARTMEHT OF AGRICULTURE, TASHANIA B6/4/ 5
BACTER IQLOGY LABORATORY .
P.0. Box 407’
LAUNCESTON, Tas, 7250,
l Dates 4th Ierch, 1975, .
To: 'w, D, Pnnath, )
Vet nf Jeimeeston Mitherity,
l Tanlernede,
5T 7280
l BACTFRIOIQGICAL EXAMINATION OF WATER
l DETATLS OF SAMPLES
Smmple collected by D, Broth i
I . Reasgr;ait;;a:igziring mnwironmerital Vmpant Stody
' Hature, of zample Mrpalz wuater
) " Bource of sample wigale Avm Cpoel NO. 3.
l Date of sampling 27/2/75 .
Time JATRLY
Date and Time of 200 /75
irrival at Laboratory Gann
l fxamination commenced 0950
Yemple atored overnicht in refricerator
Other Details _ _ .
I Sarmle hntfle - elean and scalded gherry flagon
"RESTULTS
S 370
Colony count 7 A0 L
- per ul I 20° - 22711190 '
i AN '
l _B. coli count ST
: per 100 ml, jLasn )
— —— ¥y
l Yaecal streptococcus MP "“0. t’ &b
] count per 100 ml. MEH-| -
' |
l RIMARK S ’
'l (SignEG) .-0!-..;1
' ’ (Bacter
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