


INTRODUCTION

Cockburn Sound’s protected waters, being adjacent to
metropolitan Perth, have a unique value for the people as
a resource: for recreational pursuits, for fishing, for heavy
industry and as a harbour.

Aware that undesirable changes in water quality had
begun to take place and concerned to maintain the
Sound’s suitability for multipurpose use, the State
Government set aside $500 000 in 1976 to permit a
three-year environmental study to be undertaken. The
study’s primary aim has been to assess the total impact of
the various activities affecting the Sound, particularly to
examine the effects of natural and man-made pressures
on the aquatic environment. These man-made pressures
have arisen from the continued rapid expansion of the
Perth Metropolitan Area.

The Study is now complete and a comprehensive report
has been prepared. It is a large document which has
drawn on several scientific and detailed technical reports.

This brochure summarises the work of the Study and its
conclusions.
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SUMMARY OF WASTEWATER VOLUMES AND LOADINGS
TO COCKBURN SOUND

Samples and analyses of individual effluent streams in Cockburn
Sound showed that they contained the following major contaminants:

SEC

BP

WPTP Kwinana BHP AIS o)

Total Volume megalitres 30
per day
Load, Kg/day
Biological oxygen demand 8900
Suspended solids 4000
Grease solids 1230
Detergents 320
Phenolics
Petroleum hydrocarbons (oils)
Total nitrogen 1422
Total phosphorus 261
Sulphides 300
(annual
average
Metals
Cadmium <0.1
Chromium 26
Cobalt 0.2
Copper 2.6
[ron 10.0
Lead 1.6
Mercury 0.1
Molybdenum <0.1
Nickel 0.4
Vanadium <0.
Zinc 3.5
Arsenic 0.3
Fluoride (soluble) 24.0

Footnotes

Blanks in the table mean that the concentration of the constituent was not determined.
Dashes in the table mean that the concentration of the constituent was determined to be the same as in waters of
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the Sound and, therefore, there was no input of that constituent.

Most loads have been adjusted to reflect operating or production levels and are believed generally representative

of conditions during the period March 1977 to May 1979.
2 Approximately 350 000 kg/day of gypsum in slurry form is discharged by CSBP in addition to values listed.
b Modifications by the BP Refinery, since the completion of the field work, have reduced these loads.

< Indicates less than.

Slick emanating from an industrial outfall.
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EFFLUENT
CONSTITUENTS
OFPRIMARY
IMPORTANCE

Heavy Metals.

The constituents in the effluents
which are of concem include some of
the heavy metals, particularly
cadmium. Thisisdischarged by CSBP
in the gypsum slurry. However, the
company has plans to divert its
gypsum to a land disposal site so
that the cadmium and other heavy
metals in the gypsum will be
diverted away from the Sound.
Other major contributors to

the heavy metal load include the

BP Refinery and the Woodman
Point Wastewater Treatment Plant.

Nitrogen and
Phosphorus.

Ofthe5000kgofnitrogencompounds
discharged to the Sound each day
the highest proportion is discharged
by the Kwinana Nitrogen Company.
The Company is, however, consid-
ering improvements to its plant
which will reduce the input
considerably. The Woodman Point
Wastewater Treatment Plant would
then be the major contributor of
nitrogen as the volume of sewage
discharged will continue to increase.
The principal source of phqsphorus
is the gypsum waste which may
ultimately be disposed of on land,
again leaving the Treatment Plant as
the main source.

Other Chemical
Substances.

The input of soluble fluoride from
CSBP are of unknown but potential
environmental concern as are the

petroleum hydrocarbons from the
BP Refinery.

10






























REPORTS PREPARED FOR THE
COCKBURN SOUND
ENVIRONMENTAL STUDY

1. Cockburn Sound Environmental Study, 1976-1979. Department of Conserva-
tion and Environment, Western Australia, Report No. 2.

2. Alexander, R., Gray, M. and Kagi, R.I. 1979. A Preliminary Survey of
Petroleumn Contamination in Cockbum Sound. Department of Chemistry.
Western Australian Institute of Technology.

3.  Andrew, WS. 1970. Shoreline Stability Fremantle to Cape Peron. Prepared by
Harbours and Rivers Branch. Public Works Department, Westemn Australia.

4. Brittan, C.G. 1979. Investigation of the Effects of Oil Refinery Effluent on the
Seagrasses Posidonia australis and Posidonia sinuosa. Botany Department,
University of Western Australia.

5.* Cambridge, M.L. 1979. Cockburn Sound Study Technical Report on Seagrass.
Department of Conservation and Environment, Western Australia. Report No. 7.

6.* Chiffings, A W. 1979. Cockburn Sound Study Technical Report on Nutrient
Enrichrnent and Phytoplankton. Department of Conservation and Environment
Western Australia. Report No. 3.

7.*% Chegwidden, A. 1979. Cockbum Sound Study Technical Report on Distribution
of Contaminants. Department of Conservation and Environment, Western
Australia. Report No. 5.

8% Dybdahl, R.E. 1979. Cockburn Sound Study Technical Report on Fish
Productivity. Department of Conservation and Environment, Westemn
Australia. Report No. 4.

9.*% Feilman Planning Consultants Pty. Ltd. 1978. Cockburn Sound Recreation
Survey: A Report to the Cockburn Sound Study Group, Department of
Conservation and Environment, Western Australia.

10. France, R.E. 1978. The Sedimentology of Barrier and Fringing Banks in
Cockburn Sound and the Effects of Industrial Development on Sedimentation.
Sedimentology and Marine Geology Group, Department of Geology.

The University of Western Australia.

11. Grasby, J.C. 1978. Coastal Dunes Report for Cockburn Sound Study.
Prepared by Soil Conservation Service, Department of Agriculture, Western
Australia.

12. lveson, J.B. 1979. Salmonella and E. coli in Coastal Waters. Effluents and
Fauna in the Owen Anchorage Area including Carnac Island. A Report on the
Department of Health and Medical Services and Cockburn Sound Study Team
Investigations.

13.* Layton Groundwater Consultants. 1979. Cockburn Sound Groundwater Survey
for Cockburn Sound Study Group. Department of Conservation and Environ-
ment. Western Australia.

14. Marsh, L. M. and Devaney, D.M. 1978. The Benthic Fauna of Cockburn Sound,

Western Australia.

Part II: Coelenterata

Part lil: Echinodermata: Ophiuroidea

Part IV: Echinodermata, Crinoidea, Asteroidea, Echinoidea and Holothuroidea.
Western Australian Museum, Perth, Western Australia.

15.* Murphy, P.J. 1979. Cockbum Sound Study Technical Report on Industrial
Effluents. Department of Conservation and Environment, Western Australia.
Report No. 6.

16.  Plaskett, D. and Potter, L.C. 1979. Heavy Metal Concentrations in the Muscle
Tissue of Twelve Species of Teleost from Cockburn Sound, Western Australia.
School of Environmental and Life Sciences, Murdoch University, Western
Australia.

17.% Steedman, R.K and Craig, P.D. 1979. Numerical Model Study of Circulation
and other Oceanographic Aspects of Cockburn Sound. Prepared for Department
of Conservation and Environment, Western Australia. R.K. Steedman
& Associates.

18. Wells, FE. 1978. A Quantitative Examination of the Benthic Molluscs of
Cockburn Sound, Western Australia. Western Australian Museum, Perth,
Western Australia.

19. Wilson, B.R., Kendrick, G.W. and Brearley, A. 1978. The Benthic Fauna of
Cockburn Sound, Western Australia. Part 1. Prosobranch Gastropod and
Bivalve Molluscs. Western Australian Museum. Perth. Western Australia.

* Reports on the major segments of the Study.




21

COCKBURN SOUND STUDY
STEERING COMMITTEE

MEMBERS

C.E. Porter B.Sc. M.LE. (Aust) (Chairman)
E.R. Gorham B.E., M.LE. (Aust)

D.A. Hancock Ph.D, D.Sc.

Captain B.L. Noble

L.E Ogden F.LE. (Aust) (to 26.9.78)

A.A. Porter B.Sc. (from 13.12.78)
FEW. Statham, O.B.E., E.D., ELE. (Aust)

Department of Conservation and
Environment, Director

Department of Industrial Development,
Co-ordinator

Department of Fisheries and Wildlife,
Chief Research Officer

Fremantle Port Authority,

General Manager

B P Refinery (Kwinana) Pty. Ltd.,
Refinery Manager

Commonwealth Department of Housing
and Construction,

Director of Housing and Construction

TECHNICAL ADVISORS

EJ. Buchanan 1.S.0,, B.E.

R.C.J. Lenanton B.Sc., M.Sc.
PJ. Murphy Ph.D
PL. Wright B.E. (Chem), M.LE. (Aust)

Commonwealth Department of Housing
and Construction

Department of Fisheries and Wildlife
Department of Industrial Development
Fremantle Port Authority

COCKBURN SOUND STUDY GROUP

CORE GROUP (Department of Conservation and Environment)

R.G. Chittleborough M.Sc., Ph.D, D.Sc.
E. Moore B.Sc., M.Sc.
D.A. Totterdell

Scientific Officers

T.E. Brown B.Sc. (to'21.7.78)

A. Chegwidden B.App.Sc. (Chem)

(from 28.8.79)

A.W. Chiffings B.Sc.

A.J. Bass Ph.D (to 31.10.77)

R.E. Dybdahl B.Sc., M.Sc. (from 15.11.77)

Technical Officers

W. Aeschlimann

R.E. Biddiscombe B.App.Sc. (Env. Health)
D.V. Koontz A.Sc. (Env.)

M.J. Thompson

A H. Van Der Wiele B.App.Sc. (Biol.)

Project Leader
Technical Secretary
Secretary/stenographer

Distribution of Contaminants

Nutrient Enrichment and Eutrophication
Fish Productivity



ASSOCIATED DEPARTMENTS

M.L. Cambridge B.Sc. Seagrass Investigation
Botany Department,
University of Western Australia

R.E. France B.Sc. Sediments
Geology Department,
University of Westemn Australia

PJ. Murphy Ph.D : Industrial Effluents
Department of Industrial Development

CONSULTANTS
J.A.G. Griffiths B.A. Recreation Survey
Feilman Planning Consultants Pty. Ltd. .
D.A. Reinsch B.Sc., M.LLE. (Aust) Environmental Engineering and
Donald A Reinsch Pty. Ltd. Preparation of Final Report
R.K. Steedman Ph.D Physical Oceanography
R.K. Steedman & Associates
.P. Whincup B.Sc., M.Aust. IMM. Groundwater Survey

Layton Groundwater Consultants Pty. Ltd.

OTHER DEPARTMENTS AND INSTITUTIONS
ASSOCIATED WITH THE STUDY

(In addition to those given above)

Department of Fisheries and Wildlife

Department of Youth, Sport and Recreation

Government Chemical Laboratories

Harbours and Rivers Branch: Public Works Department
Metropolitan Water Supply, Sewerage and Drainage Board
Murdoch University

Department of Health and Medical Services

Soil Conservation Service: Department of Agriculture
Western Australian Institute of Technology

Western Australian Museum

Publisher: Department of Conservation and Printer: Frank Daniels Pty. Ltd.
Environment, Western Australia. Photographs. Cockbum Sound Study Group, Roger
Production Co-ordinator: Garwood, Richard Woldendorp, Charles
Brian Stewart Amery & Associates, Patrick Baker,
Editor: Liz Moore Richard Curtis, Meagher & Le Provost,
Design & Le Page, Bevan & Jones, Design Klaus Schmechtig.

Art Work: Partnership

22






