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Dear Mr Porter, 

I am pleased to forward to you the Report of the Marine and Estuarine 
Water Quality Criteria Working Group. 

The Report presents water quality criteria for various beneficial 
uses of the State's marine and estuarine waters. 

The Group reviewed the literature widely and sought the advice of 
individuals and other aut..�orities in setting t.�ese criteria. In some 
cases, because of the lack of consistent data and information 
available from Australian and overseas sources, the Group exercised 
its own judgement and collective expertise in setting appropriate 
criteria. It must be stressed that these criteria are not absolute 
and unchanging yardsticks and should be used with considered judgement 
in the light of various factors which need to be taken into account. 

This Report also contains several recommendations including the 
establishment of a Standing Committee to review and update the State's 
water quality criteria for marine and estuarine waters. 

ft(-�-
M Liveris 
Chairman 

31 March, 1980 

41 Mount Street., Perth, W.A. 6000 teL 322 2477 
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WATER QUALITY CRITERIA FOR MARINE AND ESTUARINE 
WATERS OF WESTERN AUSTRALIA 

Members will be aware that the Environmental Protection 
Authority formed a Working Group under the Chairmanship 
of Dr Mark Liveris to make recommendations with a view 
to establishing water quality criteria for marine and 
estuarine waters. Dr Liveris has presented progress 
reports to Council at recent meetings. 

The Working Group has now presented its report to the EPA 
and that Authority has asked me to refer the report to 
Council and seek its advice. Accordingly, a copy of the 
Working Group's draft is attached. 

I must say that I am extremely impressed with the thorough
ness with which the Working Group has completed its task 
and the comprehensive nature of the report which they have 
produced. 

The report was prepared with a view to consider whether it 
would be the appropriate subject for Western Australia's 
first Environmental Protection Policy. 

The purpose of developing a policy for water quality 
criteria is to enable the various authorities charged with 
administering pollution control within the State to have an 
authoritative policy on which they can draw in regulating 
waste discharges to the marine environment. The Environment 
Protection Act sets out in some detail the various steps to 
be taken prior to the declaration of a policy beginning in 
Section 35 of the Act. It should be noted that the advice 
and recommendations of the Council will be considered by the 
Authority under Section 36 before proceeding. 

. .. 2/ 

1 Mount Street, Perth, W.A. 6000 tel. 322 2477 
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At the next meeting of Council due to be held on 14 May, 
I would like to introduce the philosophy of environmental 
policies and there may be the opportunity for some 
discussion on the attached document. However, I recognise 
that the subject matter is highly technical and Council 
may wish for a subsequent briefing session by various 
members of the Working Group who were involved in the prepa
ration of the draft. 

CF PORTER 
CHAIRMAN 

5 May 1980 

ENCL 
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Following a decision of the Environmental Protection Authority to 
develop marine and estuarine water quality criteria for Western 
Australia, the Chairma.� of the Authority, Mr. C.F. Porter in June 
1979 invited several scientists to form an advisory committe e  "to 
examine criteria developed elsewhere and their relevance to marine 
and estuarine waters in this State, and to make recommendations to 
this Authority". The committee was duly established as the Marine and -::. -:: 
Estuarine Water Quality Criteria Working Group with the following 
mei."tlbership and terms of reference: 

Membership 

Chairman 

Members 

Secretary 

M. Liveris, B.Sc (Hons), Ph.D (W.A.), FACE, FCS, FRACI.
Dean,. School of Health Sciences, Western Australian
Institute of Technology.

A.W. Chiffings, B.Sc {W.A.). 
Cockburn Sound Study Group. 

R.C. Gorman, B.Sc (W.A.), FRACI, MAIAS.
Director, Government Chemical Laboratories.

H.E. Jones, B.Sc (Hons) (Birmingham}r Ph.D (Reading). 
Department of Fisheries and Wildlife. 

R.S.W. Lugg, B.Sc, M.B., B.S. (W.A.), M.P.H. 
Department of Health and Medical Services. 

C.D. Shilkin, B.Sc (Hons) (W.A.).
Confederation of Western Australian Industry
(Incorporated).

D. Drake-Brockman, B.Sc (W.A.), Dip. Inst. Adv.
Eur. St. (Fr.).
Depa..-..tment of Conservation and Environment.

Tenns of Reference 

To examine relevant marine and estuarine water quality criteria from 
Australian authorities and overseas sources and to recommend to the 
Environmental Protection Authority appropriate criteria for Western 
Australia, taking into account the various beneficial uses of the 
waters. 

Meetings 

The Group had its first meeting on 9 July, 1979 and met for a total of 
seven formal meetings to the end of September, 1979. An Interim Report 
was compiled at this time so that those concerned with reporting.the 
activities of the Cockburn Sound Study Group would have a provisional 
guide to the criteria proposed for marine waters. The Working Group 
met a further seven times to 31 March 1980 and compiled this final 
report for presentation to the Environmental Protection Authority. 

FOR.i:.~ORD 
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Information Sources 

The data available from Australian authorities and overseas sources 
are in many cases inadequate or inconsistent and have demonstrated 
the need for further study to establish qua.,titative criteria and for 
research into toxicological effects of water contaminants on local 
marine life. The water quality criteria presented in this report 
are regarded by the Group as beL�g the most reliable on the basis of 
the information available from credible sources in Australia and 
overseas. 

For ease of reference and for the sake of completeness, a certain 
arcount of deliberate repetition has occurred in several Schedules 
corresponding to different beneficial uses. This repetition also 
permits independent future modification to any given Schedule without 
perturbation of the others. 
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I. INTRODUCTION

(a) 

(b) 

Introductory Remarks 

Water quality criteria have a key role in the management 
of marine and estuarine waters. Such criteria when 
established pe:r::mit the formulation of environmental 
protection policies through which may be made t.�e decis
ions relating to the management of the water quality 
in a given area. The need for water quality criteria 
has emerged. as a result of the present, proposed and 
possible future developments along the coastl.ine of Western 
Australia. 

The EPA and Water QUali.ty Management 

The Environmental Protection Authority, established under 
the Environment,Protection Act, 1971, has as its duties 
(Section 28j :

i. to enhance the qua"lity of the environment;
and

ii. to control, and whe.t'ever praaticabl,e to preve nt
any aat or omission which causes, or is aapab"le
of ca:u.sing, poZZution.

"Pollution" is defined in the Act as any direct of indirect 
aiteration of the environment to its detriment or 
degradation. 

In undertaking its duties t.�e Environmental Protection 
Authority has as a primary function (Section 29a) : 

to consider and initiate the means of enhanoir.,g the qua"lity 
of the environment ar,.d tri.e meart.S of preve nting, aontroUing, 
abating or mitigating poZZution. 

To this end the Environmentai Protection Authority has the 
power to declare policies with regard to environmental 
matters. These powers and the method of implementing them 
are contained in Sections 35 to 53 of the Act. 

More particularly, Sections 35 to 38 lay down the manner 
in w hich such a policy shall be advertised, made available 
for public comment and be the subject of a public inqui::::y 
if necessary; Section 39 states that once the policy has 
been published by the Government in the Gazette, it ••• 
has the force of Zaw as though it had bee n enacted as part 
of this Act ••. (i.e. the Environmental Protection Act);

Section 40 considers the content of a declaration of policy� 
Section 41 outlines t..�e conditions under which a declared 
policy may and will be reviewed; and Sections 43 to 53 _. 
outline an appeals procedure. 

Such policies are not intended as simple statemen�

intent or to provide only philosophical guideliP

environment protection policies (as decl�red v·

Section 39 of the Act) estabZish the bas�s_v

Authori t;,d uri U ac:t to preserve or enhan�e 

to which that decla:ration reZates .{Section

this end a policy: 



(c) 

(1) may specify beneficial uses that the Authority
u..,{,ZZ endeavoUP to protect or promote, OYld
detri.menta l uses or practices that the Authority
is empOu)ered to prohibit or CO"atrol, a:nd may set
out the measures by which those objectives are to
be attai�.ed and maintained.

( 2) may delineate progra:mnes for the improvement or
restoration of the environment and the prevention,
abatement or control of pollution.

( 3) rr,ay re late to any activity for the erJi.ancement or
protection of the envir07"J�ent, whether related to
Zand, air, sea or other waters, noise, vibration or
the discha:rge of waste, or otherwise.

(4) may empower the Authority, or any other person or
body authorised by th.e Authority, with th..a. approval.
of the Governor, to make regulations for the pu..-rposes
of the enforcement of the provisions of the
deal-a:ration inaludirig a power to impose pecuniary
crt1.d. other penalties.

The Beneficial Uses Concept 

The succe.ssful management of water quality, or in fact, any 
other resource, involves the consideration of social, 
economic, technological, scientific and political factors. 
In all of these areas the value judgements made at one point 
L� time may well differ from those made at a later point 
in thue. This will be as a result of new scientific 
knowledge, technological advances and changes in social and 
political values. The fonnulation, administration and 
amendment of policies need to be undertaken so that not 
only are all of the above considerations ta�en into account 
but changes in the same ��y also be allowed for. 

The most effective means of achieving some sort of control 
of water quality is through the setting of ambient water
standards. These standards need to be set in accordance
with the management objectives set out in the policy.
Har1agement objectives (expressed as water quality standards)
are based on the scientifically derived water quality
criteria which ensure the protection of a body of water for
any stated beneficial uses. The term "beneficial use" is
not defined in the Environmental Protection Act, but is
clearly intended to imply uses which require positive
management to prevent alteration or degradation to the point
where the water is no longer suitable for such a use. As
a result,this Committee has adopted the following definition
of "beneficial use":

"A beneficial use is any use of the environment 
or any segment or element of the environment that 
is conducive to public benefit, welfare, safety 
or health. A beneficial use will require pro
tection from the detrimental effects of any direct 
O!:" indirect alteration of t.>ie environment". 

This is consistent with the duties and functions of the 
Environmental Protection Authority as given in the Act 
(Sections 28 and 29) and the definitions of "environment" 
and "pollution" also given in the Act (Section 4). 



When dealL�g with environ.�ental management through 
environmental protection policy reference is often made 
to "Criteria", "Objectives", and "Standards". 

To avoid any &-nbiguity here they have been defined as 
follows: 

"Criteria" means the scientific yardsticks upon 
which a decision or judgement may be made 
concerning the ability of water of a given 
quality to support a designated beneficial 
use. 

"Objectives" represent the desirable, possibly . 
long-term aims or goals of a water quality 
management programme. Such objectives are often 
derived after consideration of water quality 
criteria in, the light of economic, social or 
political factors. 

"Standa:r:ds" are current legally enforceable levels 
established by an authority. Standards are not 
necessarily based upon sound scientific knowledge 
or ideal envirornnental requirements, but may in 
fact be established quite arbitrarily in the 
absence of technical data, and often with a 
marginal factor of safety. 

The criteria ip this document are not absolute and unchan::;ing 
yardsticks of water quality in relation to the various 
beneficial uses. They should be used with considered judge
ment and due awareness of other factors which may need to 
be taken into account, including the natural quality of 
the water concerned, the kinds of organisms it contains and 
the local hydrological conditions. 

The water quality criteria selected for any beneficial use 
or level or class of protection within a beneficial use 
can only be refined in the light of new scientific knowledge. 
Social, economic, and political considerations can play no 
part in the selection of such criteria. These factors must 
be taken into account in the selection of the beneficial 
uses for which any particular water body is to be protected 
and the level of protection to be subscribed. 

The decisions and judgements which may be called for on the 
basis of criteria in this document are often particularly 
complex when issues of public health are involved. 
Additional factors requiring consideration may include the 
origin of bacterial pollution of recreational waters or 
the methods of food preparation and patterns of consumption 
of various seafoods. The information may not be readily 
ascertainable without appropriate investigation-

For these reasons the most valuable function of certain 
health criteria is to indicate the need for further invest
igation before a final judgement as to appropriate action 
is made. Such criteria are designated in this document 
as "health investigation levels" and set out, in respect of 
certain parameters which may affect human health directly 
or indirectly, levels above which the appropriate authority· 



should be notified so that it may investigate the circum
stances and advise on any action necessary to prevent 
the occurrence of a situation potentially dangerous 
to health. 

Health investigation levels are thus set below those 
levels at which a health risk wuuld actually occur. 
The appropriate authority to be notified,should these 
levels be exceeded, will normally be the local health 
authority or the Department of Health and Medical Services. 

The aL� of the present exercise is to establish, for given 
beneficial uses, criteria which may be used to derive water 
quality objectives. The Working Group recognises that for 
some criteria the levels set may be below the current 
levels of detection. However, this does not detract from 
their potential usefulness. 

Beneficial uses identified and considered by this Committee 
are as follows: 

1. Direct Contact Recreation (e.g. bathing, swirrreting,
surfing, water-skiing, skin and scuba diving).

2. Crustacea and Fish Harvesting for Food.

3. Mollusc Har<resting and Culture for Food.

4. Mollusc Harvesting and Culture for Pearls and
other Non-edible Uses.

5. Passage of Fish, Crustacea and Molluscs.
migration).

(e.g. 

6. Aquaculture (e.g. sea weed for food or pharmaceutics -
harvest and/or culture).

7. Maintenance and Preservation of Aquatic Ecosystems -

Class 1 - Maximum level of protection (i.e. natural
state) 

Class 2 - High level of protection 

Class 3 - Minimal level of protection. 

8. Maintenance and Preservation of Foreshores and
Ban.�s (e.g. Protection against erosion of banks).

9. Scientific and Educational Uses.

10. Flushing Water and Water Replenishment (e.g. harbour
waters moving further upstream with incoming
tide).

11. Agricultural Water Supply (e.g. after desalination
or for irrigation).

12. Potable water Production (desalination).

13. Recovery of Minerals (e.g. salt).



(d) 

15. 

Class 1 - Food Prnc�s�ing in6�stries 
c:ncl cookir-19 1::Yoced1.1rcs. 

Class 2 - Pead Processing Industries 
procecures. 

,-..�ashing 

holding 

Class 3 - Steam Generation, Cooli:19 and Otl,er 
Industries. 

Power Generation (e.g. 1--·· 
�:t tides or ,,;aves). 

16. Navigati.nn and Shipping (e.g. co,mnerci.al and naval).

Be:ieficial uses \•:ill, of co·�rse � ··very frofu area to area. 
Ideally, t1'22 identificatio11 c;f bcnefic..'i.i.:.l uses to be pro
tected should take into account the following: 

(i) 
(ii) 
(iii) 

(iv) 

nature and extent of existing uses, 
anticipated uses and �smand pressures, 
factors uffect.ing env.2-.r�n ... ni.�nt.a l quality ar1d 
t�e deg�Ee o� use, e.;. lend use, point 
source and diffuse �ischarges, etc., 
social <�,:d econo.nic consE::que,,ces of policy 
objecti.�/es, and 

(v) feasil)ilit�/ of attair:....···nent. 

It shcuJ..d 1;(: i1ot:ec1 thc...t the sole Ii.UTj?CSe of iCsn,-Li fying 
be-rh.�·Zicit..::_ USt•:s fc!:" _:prctsctio11 is to :;.•r0'7id2 tl'te· bc:sis for 
t.f1e: deT] -.,;-.. t,: on of ¼�a�t::r q_ualit:_{ ma:-�c(;er:�.::- ::.t objec;tives c.::C.
not tc H?eCify per�issib�e uses, as in 12nd us� planning.

Marine �nter� will be defined as those comprising the seas 
su!:'":r-oundinr; t11c coastl.i!le 2..Dd ��hich are never rriE:.C:.£Ur2.!Jly 
Ciluted. \•-ti�h f�-=:sh v.:-ater derived fror:1 la:id C.raiz1c.ge .. l\.l
t}1cur;� gene�a1ly b.a--:..-ring salini '!='.ies typical of sea v-.:aterr 

-.--- � ... � · _ .J _ _  -i: �')o/ . 
�.J_-

1.o1._,_r- -.-..--= :1 � ,-J- �- - ,•. -" . .:::-; .......... ,.:J C..:!_-'__:_ ..... l.O ... ..._l!T.c;.L.eJ...y _,._J 00 "CO ·"' l_, __ ., lL,O..;._..:...i.�e �C-�'-e.t.� S,.J 0_.,1 _ _._ ... _e'-1, 

cc1I1 bt-.:- h'/:?E:rs�li:1r.:� in ct:rtain �1r.:.Ja·y1nents, e.g. iiaIT�e}.i.n Fool, 

Fe::.· cJc!2..i.:·.t: .. ati_vn of c::�:t.t:2.�·:: · 1.,;�·:�.:--2:-.-s t.:':-,t:: £0J.lo•.,;i1:s c�f:f.:_ni �:.i.i:_!71 

of c�n L!-�t'L!c:�v �i.\-?"en b�l Pr�-'. : .. ':.�ra. (1967) * \•.�ill j�: 1=:: use.d: 
An ��tu&ry �s a semi-snclos�tl coastal bo�y of �ater Which h2s 
3 free •�-.:cr:::--·l>·-:ct.1_ct1 v.,itL t.!·�e c:_:,►�.:n sea a:;G. v;-�i.t.}�i.n t•;hi.c!·j sea 
v.:ti'tr·r i£; rr:1=.c�;uJ".�2-bJ.y d.ilt:ted v��itl1 fres:h wa'L:er de;:-ived f�or:: 
J ,:�}id Cr2.:.rJ2c1e .. 
J:'.stljurit::=-- :�,>�;"'__/ lJ·:?: t.)ern1a.�entl-:/ C:;?en to the sea, c .. g .. ::\�.�er.. 

f.::2c�1 r2.2.:�·: s�:·c.::::0?1, e.g .. t-:i.J.son Ir-.1.let
.,. 

or :1c)r::12lly closed 
C.!id only c�)E.'n fo1lov-.�ing unusually hea,ry rains, c .g. Stck.t!S 
Inlet .. 

Pritcharc!., W.D. 1967. What is an estuc:ry _: Physical 
,,iev1r1cint. J�� Estuaries, eel. Lc.:;.uff, C.11. p�lication 
no. 83. Ar::::r:ccc1n Associa.tio:-:-1 for the Advc:-icement cf 
SClE!1Ce. Y�'t::..shir:.gton, D. C. p;_) .. 3-5 .. 
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In Western Australia estuaries may be differentiated into 
three geographical groups by rainfall characteristics (see map 
on page 6): 

(1) North of Broome.
(2) Broome to the Murchison River (Kalbarri).
(3) Sduth of the Murchison River.

In group (1) major fresh water flows occur only in the summer 
wet season. -In group (2) rivers flow intermittently as a 
result of cyclonic rains in summer. In group (3) major fresh 
water flows occur only in the winter wet season. 

Hodgkin and Lenanton (in press) recognise approximately eighty 
estuaries in South-Western Australia between the Murchison 
River and Israelite Bay, all of the bar-built type. They are 
subject to extreme changes in salL"lity which may vary from 
fresh to hypersaline and this is considered the limiting 
ecological factor for plant and animal communities. 

The beneficial uses considered in this report are applicable 
to both marine.and estuarine waters. However, in addition 
to considerable variations in salinity, many of the other 
natural parameters relevant to the beneficial uses show 
extreme differences within and between estuaries. Thus 
estuaries lack �"le general uniformity of marine waters ru;1d 
this flux makes difficult the establishment of some normal 
seasonal values which is so frequently a part of marine water 
quality criteria. 

(e) Radioactive Substances

When considering criteria for radioactive substances it is
necessary to take cognizance of the fact that they comprise
a complex group of substances, thus rendering the establishment
of criteria for gross radioactivity extremely difficult.

Coupling this difficulty with the lack of information available
on the levels of concern of the various radionuclides
exacerbates the problem of setting a gross radioactivity limit
for organisms in the ecosystem other than man.

Of particular concern is the paucity of data relevant to
the effects of these substances on simple or complex ecosystems.



IIA. GENERAL AEST1!ETIC CRITERIA 

The following general aesthetic criteria should apply to all water 
bodies for which beneficial uses are declared, unless otherwise 
specified. 

Waters should be: 

1. Free from substances which will settle to form putrescent
or otherwise objectionable sludge deposits.

2. Free from floating debris, oil, scu.�, foam and other
floating materials, in amounts sufficient to be unsightly
or otherwise objectionable.

3. Free from materials which will produce colour, odour,
turbidity, or other conditions to such a degree as to
be unsightly or otherwise objectionable.

XIB. CRITERIA FOR RADIOACTIVE SUBSTANCES 

Although the Working Group consulted as widely as it was able in 
order to obtain specific criteria for radioactive substances, the 
infonnation provided in most cases was not relevant and lacked 
specificity. 

For example, the World Health Organization figures which are avail
able apply only to drinking water and are not considered applicable 
to any envisaged beneficial uses of marine and estuarine waters. 

Given the nature of the information available the following 
narrative criteria from the Water Quality Control Plan for Ocean 
Waters of California should currently be adopted: 

P-adioactive substances should not be present in concentrations that 
are deleterious to htnnan, plant, animal, or aquatic life or that 
result in the accumulation of radioactive substances in the food 
web to an extent that presents a hazard to human, plant, animal, 
or aquatic life. 
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III. MARINE AND ESTUARINE WATER QUALITY CRITERIA FOR RECOGNISED BENEFICIAL

USES



BENEFICD\L USE NO. 1 

DIRECT CONTACT RECREATION 

The criteria in Schedule 1 are intended to protect the use of marine and 

estuarine waters for direct contact recreation including bathing, diving, 

water-skiing and other activities in which the human body may come into 

direct contact with the water to  the point of complete im.�ersion. 

The waters should conform to the general aesthetic criteria for marine 

and estuarine waters. They should also be protected against loads of 

nutrients and other biostirnulants capable of causing excessive or 

nuisance growths of algae or other aquatic plants. 

It should be pointed out that for a complete understanding of the criteria 

in Schedule 1, especially as far as "health investigation levels" are con

cerned, the relevant passages in the Introduction should be read (see 

pages 3 and 4) • 
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SCHEDULE 1 

MARINE AND ESTUARINE WATER QUALITY CRITERIA FOR DIRECT CONTACT REC..R.EATION 

Parameter 

Physical hazards 

Light penetration 

pH 

Chemicals and 

biological 

materials 

Faecal Coliforrns 

Criterion 

The water in designated bathing and 
swimming areas should be free of sub
merged bodies and other subsurface 

hazards. 

A Secchi disc should be visible to a 

depth of 2 m except in "learn to 

swim" areas. where a Secchi disc 

should be visible on the bottom. 

6.5 - 8.3, except for waters with a low 

buffer capacity where a range of pH 

between 5.0 and 9.0 may be tolerated. 

The waters should not contai.i.,. chemicals 

and biological materials in such 

concentrations as to be irritating to 
t..lie .skin or mucuous membranes of the 

human body upon brief immersion. In 

addition, they should not contain 

chemicals and biological,; materials in 
such concentrations as to be toxic to man 
if small quantities are ingested. 

A health investigation level for water in 

open a.'ld unenclosed bathing and

swimming areas may be established on
the basis of a minimum of five samples

taken over a 30-day period under
conditions representative of the water

quality to which users are commonly ex
posed, and is reached either when the

median reading of such samples exceeds

150 organisms/100 rnls, or when more than
20% of the total samples during the

30-day period exceed 500/100 ml. For
this purpose samples during the wettest

quarterly interval may be omitted if users
are not commonly exposed during that

interval.

The water in designated bathing and swim

ming areas in which the median reading 

ordinarily exceeds 50/100 ml and/or in 
which more than 20% of samples 

ordinarily exceed 150/100 ml, should be 
protected against any degradation in that 
quality from a new or increased source 
of pollution. Water of higher quality 

should be similarly protected against 
degradation beyond the levels mentioned 

in this paragraph. 

Source 

NH&MRC 

VIC EPA 

NH&MRC 

NH&M.RC 

WG 



Parai.-neter 

Faecal material 

Radioactive 

Substa..."'lces 
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Criterion 

The water in designated bathing and 

swimming areas should be protected 

against direct contamination with 
fresh faecal material of human or 

domesticated an�ual origin. 

The waters should not contain radio

a ctive substances in such concentrations 

as to be deleterious to man if small 

quantities are ingested. 

Source 

WG 

DH&.'1S 
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BENEFICIAL USE NO. 2 
CRUSTACEA AND FISH F.ARVESTING FOR FOOD 

BENEFICIAL USE NO. 3 
MOLLUSC R!\RVESTING A.ND CULTURE FOR FOOD 

BENEFICL-'\L USE NO. 4 
MOLLUSC R�RVESTING AND CULTURE FOR PEARLS AND OTHER NON-EDIBLE USES 

BENEFICIAL USE NO. 5 
PASSAGE OF FISH, CRUSTACEA AND MOLLUSCS 

Most measures of the effect of a pollutant upon an aguatic organism 
employ laboratory tests in which the concentration of the pollutant 
required to kill 50% of the test population within a specified time 
is recorded. This concentration is called the LCso or TL and is 

rn 

usually for a time of 48 or 96 hours. Its value depends upon the age 
and physiological condition of the organism, the conditions of the test 
and the stress suffered by the organism before and during the test. 

The toxicity value for a pollutant tested in laboratory conditions may 
differ in the natural environment where synergistic or antagonistic 
effects may occur in the presence of other pollutants, or the pollutant 
may be precipitated, combined.:·with other material or changed into a more 
or a less harmful chemical form or species. 

Besides lethal (acute) effects, the pollutant may cause sublethal 
(chronic) effects which may be difficult to detect. These may contribute 

to the death of an organism or a decline in population although such 
a result would not be evident from laboratory tests. For example, the 
organism's ability to detect and escape predators or to resist other 
forms of stress may have been lowered or its reproductive capacity impaired. 

Where edible organisms are concerned the pollutant may cause tainting or 
an unsightly appearance, which renders the organism unsatisfactory to the 
consumer. 

Accumulation of a pollutant within an organism can lead to concentrations 
harmful to the organism or to its consumer which were not evident from 
short-term tests. Such concentrations can be passed on through several 
links in the food chain and may result in pu�lic health problems. 

In addition to direct effects of a pollutant upon an organism there are 
indirect effects which result from the complexity of ecosystems. These 
may be injurious, e.g. the destruction of sea grasses used as breeding 
areas or as habitats for juvenile fish, the loss of an organism in the 
food chain 0£ the fish. Because of this interdependency between prganisms 
it may be preferable to .test the activity of the pollutant upon the most 
sensitive species whose loss can influence the success of the organisms 
of interest. 

It is evident that the factors cited al::ove make it difficult to evaluate 
the water concentration value for a pollutant which will protect an 
organism in its natural environment or its consumer. Where accmnulation 
of a pollutant occurs which could cause public health problems it may also 



be essential to set concentration limits for the pollutant within the 
organism and perhaps the sediments. 

Very little testing of the effects of pollutants upon Australian species has 
been attempted and there are few or no resu�ts for Western Australian 
species tested in conditions simulating their natural environment. 
There is a vast array of lethal concentration figures and a smaller 
array of sublethal concentration figures of pollutants which may be found 
in overseas publications. These have been reviewed by several national. 
and international agencies such as the U.S. Environmental. Protection 
Agency, the U.S. National Acade.�y of Sciences, the Canadian Department 
of the Environment, the Australian Water Resources Council and the World 
Health Organisation. 

For a large number of pollutants these agencies have formulated protection 
criteria for marine and freshwater species in general which have been 
obtained mainly from LCso values by the use of an application (safety) 
factor. These criteria are necessarily conservative. The individual 
States of the U.S.A. have mainly classified their waters into several 
categories based upon their beneficial uses and employed protection 
criteria for each category which closely follow those set up by the us EPA. 
California has proposed a slightly different approach: It applies a 
beneficial use system but formulates criteria forthe protection of 
organisms in oceanic waters which take into consideration acute and 
chronic toxic concentrations of pollutants and their average sea water 
concentrations. In brief, a conservative estimate of the acute toxic 
concentration of a pollutant is calculated as the lower ten percentile 
of the LCso data reported. A conservative estimate of the chronic 
toxic concentration is calculated as the average :(log mean) of the lower 
three chronic concentrations reported. An average sea water concentration 
is calculated as the log mean of the data reported. A protection figure 
is then arrived at by multiplying the acute toxic concentration by the 
USA EPA recommended application factor. If the figure obtained is below 
the chronic toxic concentration and above the average sea water concen
tration it is accepted. However, if it does not satisfy these t¼� 
conditions it is rejected and an acceptable figure obtained by using the 
concentration lying half-way (on a log scale) between the chronic toxic 
and average sea water concentrations. 

If marine and estuarine water quality criteria are to be set in Western 
Australia, in the absence of toxicity results for local species and 
conditions, it is inevitable that criteria from overseas results be 
used as a guide. Their conservative nature makes such an extrapolation 
possible. Because perturbation to one component of an ecosystem may 
influence other components, criteria to protect fish, crustacea and 
molluscs in Western Australian marine and estuarine waters will generally 
be applicable for the protection of the total.ecosystem . 

In this compilation of criteria for beneficial uses Nos. 2, 3, 4 and 
5 criteria have been selected preferentially from the Californian 
Proposal, 1977 and the US EPA publication Quality Criteria for Water, 
1976. Schedules 2, 3, 4 and 5 contain water quality criteria for the 
protection of the above-mentioned "fisheries" beneficial uses. 
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SCHEDULE 2 

l'-Ll\Rit-.'"'E Al-JD ESTUARINE WATER QUALITY CRITERIA FOR CRUSTACEA AND FISH 
HAR.'ilESTING FOR FOOD 

Pararneter 

Floating and Sub
merged Litter 

Barriers 

Suspended Solids 

Temperature 

Salinity 

Dissolved Oxygen 

Arsenic 

Cad.mum 

Criromium 

Copper 

Lead 

Criterion 

No materials should be present which 
directly or indirectly have an ad
verse effect upon fish or crustacea, 
or which interfere with norrna1 fishing 
or harvesting practices or damage 
fishing equipment. 

No barrier should be constructed,. sub
stances added or alterations made to the 
marine or estuarine enviror1J.~ent which 
will prevent the normal movement and 
migratory patterns of fish or crustacea 
to the detriment of their populations or 
cause changes in the normal water move
ment pattern which will lead to advers& 
effects upon them. 

Upper limit of 80 mg/1 and depth of 
compensation point for photosynthetic 
activity should not be reduced by 
more than 10% from the natural seasonal. 
norm. 

The maximum acceptable increase in 
the weekly average temperature due to 
artificial so1J..rces is 1°c during all 
seasons of the year, providi..,g the 
surruner maxima are not exceeded, and daily 
tewperature cycles characteristic of the 
water body segment should not be altered 
in either amplitude or frequency. 

Should not vary by more than 5% from 
the seasonal norm. 

6.5-8.5 and no change in excess of 0.2 
units from normal. For waters of 
salinity below 5 000 mg/1 (5°/oo) the 
pH range should be 6.0 to 9.0 and no 
change in excess of o_s units. 

Lower lirr~t of 6 mg/1 and no decrease 
greater than 10% from normal. 

6 month median upper limit o.f 8 µg/1 

6 month median upper lh-ut of 3 µg/1 

6 month :median upper limit of 2 µg/1. 

6 month median upper limit of 5 µg/1 

6 :month median upper li;nit of 8 µg/1 

Source 

WG-

WG 

Hart/USA EPll 

USA EPA 

WG 

USA EPA/ 
WG/Eart 

Hart/ 
Calif (K&S} 

Calif (K&S) 

Calif (K&S) 

· Calif {K&S) 

Calif {K&S) 

Calif (K&S) 



Parameter 

Mercury 

Nickel 

Silver 

Zinc 

Aldrin 

Azinphosmethyl 

Camphechlor 

Chlordane 

2,4-D 

DDT 

Dieldrin 

Endosulfan 

Endrin 

Heptachlor 

Lindane 

Maldison 

Methoxychlor 

Parathion 

Other pesticides 

Ammonia (expressed 
as Nitrogen) 

Chlorine (Total 
residual) 

Cyanide 

Fluoride 

Hydrogen Sulphide 

Total 
Hydrocarbons 

Aromatic 
Hydrocarbons 

Phenolic 

Compounds 
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Criterion 

6 month median upper limit of O.l4 µg/1 

6 month median upper limit of 20 µg/1 

6 month median upper limit of 0.45 µg/1 

6 month median upper lk-u.t of 20 µg/1 

0.003 µg/1 

0.01 µg/1 

0.005 µg/1 

0.004 µg/1 

4 µg/l 

0.001 µg/l 

-0.003 µg/1

0.001 µg/1 

0.004 µg/J. 

0.001 µg/J. 

0.004 µg/1 

0.1 µg/J. 

0.03 µg/1 

0.04 µg/1 

Not t o  exceed 0.01 of the 96 hour Lc
50 

value for the selected test species 

6 month median upper lir:-�t of 0.6 mg/1 

6 month median upper limit of 2 µg/1. 

6 month median· upper lirr�t of 5 µg/1 

6 month median upper limit of 2 mg/1 

2 µg/1 

10 µg/1 

1 µg/1 

6 month median upper limit of 300 µg/1 

Source 

Calif (K&S) 

Calif (K&S) 

Calif (K&S) 

Calif (K&S) 

USA EPA�; 

USA EPA 

USA EPA 

USA EPA U : '7 ,; 

Hart 

USA EPA (:,' .. ·,.) • 

USA EPA (.i ... 

USA EPA (:; :, : 

USA EPA ,. 

USA EPA 

USA EPA 

USA EPA :,_: -·; -; 

WG 

Calif (K&S) 

Calif (K&S) 

Calif (K&S) 

WG 

USA EPA 

WG 

WG 

Calif (K&S} 

USA EPA (:L' . .'i. J· 
'' .. -- .. 

USA EPA C!: /:~) 



Parameter 

Polychlorinated 

Biphenyls (PCB) 

Surfactants 

Metals 

acCQ'Uula tion 

Other toxic 

Substances 

:Radioactive 

Substances 

Criterion 

0.001 µg/1 

Not to exceed 0.01 of the 96-hour LCso 
value for the test organisms, except 

as authorised by the W.A. Deparbnent 

of Conservation and Environment. 

In addition to the criteria set out 

al:x:>ve for individual metals in water, 

a health investigation level may be 

established for any given metal on 

the basis of samples of the edible 

portion of a particular fish or 

crustacean species, and is reached 

when more than 10% of such samples 

exceed the maximum permissible level 

prescribed for that metal in the Food 

and Drug Regulations, 1961, as a mended, 

made under the Health Act, 1911-1978. 

No material should be present in an amount 

exceeding 0.01 of the 96-hour LCso 
value for the test organism. 

Radioactive substances should not be pres

ent in concentrations that are delet

erious to human, pla..,t, animal, or 

aquatic life or that result in the 

accumulation of radioactive substances 

in the food web to an extent that presents 

a hazard to human, plant, animal, or 

aquatic life. 

Source 

USA EPA 

WG 

DH&HS 

WG 

Calif. 



SCHEDULE 3 

MARINE AND ESTUARINE WATER QUALITY CRITERIA FOR .MOLLUSC HARVESTING AND 
CULTURE FOR FOOD 

Parruneter 

Floating and 
Submerged Litter 

Barriers 

Suspended Solids 

Temperature 

Salinity 

pH 

Dissolved Oxygen 

Arsenic 

Cadmium 

Chromium 

Copper 

Criterion 

No materials should be present which 
directly or indirectly have an 
adverse effect upon molluscs or 
which interfere with no:::mal fishing or 
harvesting practices or damage fishing 
equipment. 

No barrier should be constructed, sub
stances added or alterations made to the 
marine or estuar.L.�e environment which 
will prevent the normal movement and 
migratory patterns· of molluscs to the 
detriment of their populations or cause 
changes L1'1·· the ·normal water movement 
pattern which will lead to adverse 
effects upon. them .. 

Upper limit of 80 mg/1 and depth 
of corrpensation point for 
photosynthetic activity should not 
be reduced by more than 10% from the 
natural seasonal norm. 

The ma..ximum acceptable increase in the 
weekly average temperature due to 
artificial sources is 1°c during all 
seasons of the year, providing the 
summer maxima are not exceeded, and 
daily temperature cycles 
char acteristic of the water body segment 
should not be altered in either amplitude 
or frequency. 

Should not vary by more tJ1an 5% from the 
seasonal norm. 

6.5 - 8.5 and no change in excess 
of 0.2 units from normal. For 
waters of salinity below 5 000 mg/1 

0 � /oo) the pH range should be 6.0 
to 9.0 and no change in excess of 
0.5 units. 

Lower limit of 6 mg/1 and no decrease 
greater than 10% from normal. 

6 month median upper limit of 8 µg/1 

6 month median upper limit of 3 µg/1 

6 rront.ri median upper limit of 2 µg/1 

6 :rronth median upper limit of 5 µg/1 

.. 

Source 

WG 

WG 

Hart/USA 
··EPA

USA EPA 

WG 

USA EPA/ 
HG/Hart 

Hart/ 
Calif (K&S) 

Calif (K&S) 

Calif (K&S) 

Calif (K&S) 

Calif {K&S) 
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Parameter Criterion 

Lead 6 month median upper limit of 8 µg/1 

Mercury 6 month median upper li:wit of 0.14 µg/1 

Nickel 6 month median upper limit of 20µg/l 

Silver 6 month median upper limit of 0.45 µg/1 

Zinc 6 month media.-,, upper limit of 20 µg/l 

Aldrin 0.003 µg/1 

Azinphosmethyl· 0.01 ; J.lg/1 

Camphechlor 0.005 µg/1 

Chlordane 0.004 µg/1 

2,4-D 4 µg/1 

DDT 0.001 lJg/1 

Dieldrin 0.003 µg/1 

Endosulfa.."1 0.001 ]Jg/1 

Endrin 0.004 ]Jg/1 

Heptacr.lor 0.001 ]Jg/1 

Lindane 0.004 µg/1 

Maldison 0.1 JJg/1 

Methoxychlor 0.03 ]Jg/1 

Parathion 0.04 µg/1 

Other pesticides Not to exceed 0.01 of the 96-hour 
Lc

50_
value for the selected test . 

species. 

Arru.uonia (expressed 6 month median upper limit of 
as Nitrogen) 0.6 mg/1 

Chlo::::ine (Total 
Residual) 

Cyanide 

6 

6 

month 
JJg/1 

month 
µg/1 

median upper limit of 

median upper lirrd. t of 

Fluoride 6 man th median upper limit of 2 mg/1 

Hydrogen Sulphide 

Total 
Hydrocarbons 

2 ]Jg/1 

10 µg/1 

Source 

Calif (K&S 

Calif (K&S 

Calif (K&S

Calif (K&S

Calif (K&s:

USA EPA 

USA EPA 

USA EPA 

USA EPA \. 

Hart 

USA EPA ,. 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA '

USA EPA 

WG 

Calif (K&S) 

Calif (K&S)

ca.1i£ CK&s> 

WG 

USA EPA 

WG 

2 

5 



Parameter 

Aromatic 
Hydrocarbons 

Phenolic 
Compounds 

Polychlorinated 
Biphenyls (PCB) 

Surfactants 

Metals 
accumulation 

Other Toxic 
substances 

Radioactive 
Substances 

Faecal coliforms 
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Criterion 

1 µg/1 

6 month media.., upper limit of 
300 µg/1 

0.001 µg/1 

Not to exceed 0.01 of th
7 

96-hou.r LC
50value for the test organisms, except 

as authorized by the W.A. Deparbr.ent 
of Conservation and Environment. 

In addition to the criteria set out 
above for individual metals in waterr 

a health investigation level may be 
established for a.�y given metal on 
the basis of samples of the edible 
portion of a particular mollusc species, 
and is reached when more than 10% of 
such samples exceed the maximum 
permissible level prescribed for that 
metal in the Food and Drug Regu].ations, 
1961, as amended, made under the 
Health Act, 1911-1978. 

Source 

WG 

Calif (K&S)

USA EPA , 

WG 

No material should be.present in an amount WG 
exceeding 0.01 of the 96-hour LC

50 value
for the test organism. 

Radioactive substances should not be 
present in concentrations that are 
deleterious to huma.�, plant, animal, 
or aquatic life or that result in the 
accumulation of radioactive substances 
in the food web to an extent that 
presents a hazard to• huma.�, plant, 
animal, or aquatic life. 

A health investigation level for 
water in areas designated for mcllusc 
harvest.i..,g and culture may be 
established on the basis of a minimum. 
of five sau.ples taken under 
circumstances in which faecal contam
ination is most probable, and is 
reached either when the median reading 
of such samples exceeds 15 organisms/100 ml, 
or when more than 20% of such samples 
exceed 50/100 ml. 

Calif. 

NSSP/Maine 



Paran,.eter 

Faecal material 
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Criterion 

The water in areas designated for 
mollusc harvesting a.~d culture 
should be protected against direct 
contaniination with fresh faecal 
material of human or domesticated 
animal origin. 

Source 

DHfu."15 



SCHEDULE 4 

f,IA...ctINE A.�D ESTUARINE WATER QUALITY CRITERIA FOR MOLLUSC HARVESTING 
AND CULTURE FOR PEARLS A.l\lD OTHER NON-EDIBLE USES. 

Parameter 

Floating and 
Submerged 
Litter 

Barriers 

Suspended Solids 

'I'emperature 

Salfaity 

pH 

Dissolved Oxygen 

Arsenic 

Cadmium 

Chromium 

Copper 

Criterion 

No materials should be present which 
directly or indirectly have an 
adverse effect upon molluscs or 
which interfere with normal fishing 
or harvesting practices or damage 
fishing equipment. 

No barrier should be constructed� sub� 
stances added or alterations made to 
the marine·or estuarine environment which 
will prevent the·normal movement and 
migratory patterns of molluscs to the 
detriment of their populations or cause 
changes in the normal water movement . 
pattern which will lead to adverse 
effects upon them. 

Upper limit of 80 mg/1 and depth 
of compensation point for photo
synthetic activity should not be 
reduced by more than 10% from the

natural seasonal norm.· 

The maximum acceptable increase in 
the weekly average temperature due 
to artificial sources is 1

°
c during all 

seasons of the year, providing the 
summer maxima are not exceeded, and 
daily temperature cycles characteristic 
of the water body segment should not be 
altered in either amplitude or frequency. 

Should not va:.r:y by more than 5% from 
the seasonal norm. 

6.5-8.5 and no change in excess of 0.2 
units from normal. For waters of 
salinity below 5 000 mg/1 (5

°

/oo) the 
pH range should be 6.0 to 9.0 

and no change in excess of 0.5 units. 

Lower limit of 6 mg/1 and no decrease 
greater than 10% from normal 

6 month median upper limit of 8 µg/1 

6 month median upper limit of 3 µg/1 

6 month median upper limit of 2 µg/1 

6 month median upper limit of 5 µg/1 

Source 

WG 

WG 

F.art/USA 
EPA 

USA EPA 

WG 

USA EPA/ 
'NG/Hart 

Hart/ 
Calif (K&S) 

Calif (K&S) 

Calif (K&S) 

.Calif {K&S) 

Calif (K&S) 



Parameter 

Lead 

.Mercury 

Nickel 

Silver 

Zinc 

Aldrin 

Azinphosmethyl 

Camphach.lor 

Chlordane 

2,4-D 

DDT 

Dieldrin. 

Endosulfan 

Endrin 

Heptachlor 

Lindane 

Maldison 

Methoxychlor 

Parat.hi.on 

6 

6 

6 

6 

6 
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Criterion 

month median upper 

mon t.~ media..'1. upper 

month median upper 

month median upper 

rnont.'l median upper 

0.003 µg/1 

0.01 µg/1 

0.005 µg/l 

0.004 ]Jg/1 

4 ]Jg/1 

0.001 µg/1 

0.003 µg/1 

0.001 µg/1 

0.004 µg/1 

0.001 µg/1 

0.004 µg/1 

0.1 µg/1 

0.03 µg/1 

0.04 µg/1 

limit of 8 µg/1 

limit of 0.14 µg/l 

lim.i.t of 20 µ.g/1 

limit of 0.45 µg/1 

limit of 20 µg/1 

ot.~er pesticides Not to exceed 0.01 of the 96-hour LC
50 value for the selected test species. 

A.,.'";1,.~onia (expressed 6 month median upper lirnit of 0.6 mg/1 
as Nitrogen) 

Chlorine {Total 6 month median upper lL'n.i.t of 2 µg/1 
Residual) 

Cyanide 

Fluoride 

Hydrogen Sulphide 

Total 
Hydrocarbons 

Aromatic 

Hydrocarbons 

6 mont.'ri. median upper limit of 5 µg/1 

6 month median upper 1L"1i.t of 2 mg/1 

2 µg/1 

10 µg/J. 

1 1-lg/l 

Source 

Calif (K&! 

Calif (K& 

Calif (K&: 

Cali:l; (K&; 

Calif (K&: 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

Hart 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

WG 

Calif (K& 

Calif (K& 

.Calif (K& 

WG 

USA EPA 

WG 



Pararneter 

Phenolic 
Compou.7.ds 

Polychlorinated 
Biphenyls (PCB)

Surfacta."lts 

Other Toxic 
Substances 

Radioactive 
Substances 

Criterion 

6 month median upper limit of 300 µg/l 

0.001 µg/1 

Not to exceed 0.01 of t.J."1e 96-hour LC
50

value for the test organisms, except 
as aut"-iorised by the W.A. Department 
of Conservation and Environment 

Source 

Calif 
{K&S) 

USA EPA 

WG 

No material should-be present in an amount WG 
exceeding 0.01 of the 96-hour r.c50 value
for the test organism. 

Radioactive substances should not be 
present.in concentrations that are 
deleterious to human, plant, animal, 
or aquatic life. 

Calif. 
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SCHEDULE 5 

M..l\RINE AND ESTUARINE WATER QUALITY CRG'ERIA FOR PASSAGE OF FISH ,

CRUSTACEA A.ND MOLLUSCS. 

Parameter 

Barriers 

Criterion 

No barrier should be constructed, 

substances added or alterations 

made to the marine or estuarine 
environment which will prevent the 

normal movement and migratory patterns 

of fish, crustacea a nd molluscs to 

the detriment of their populations 

or cause changes in the no:z::mal water 

movement pattern which will lead to 

adverse effects upon them. 

Source 
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BE.t.'IBFICIAL USE NO. 6 

AQUACULTURE 

Whenever waters are to be protected for aquaculture it is suggested 

that, in the absence of any more specific criteria, the criteria 

for beneficial use No. 7 Maintenance and Preservation of Aquatic 

Ecosystems, Class 2, should apply. 

Where it is known that there are specific water quality requirements 

for any particular aquacultural activity, then these requirements 

should also be met. 

Two specific areas of aquaculture, involving mollusc harvesting and 

culture, have already been considered as separate beneficial uses 

(i.e. Beneficial Uses Nos 3 and 4). 



BENEFICIAL USE NO. 7 

MAI~'TENA.l~CE AND PRESERVATION OF AQUATIC ECOSYSTEMS 

An ecosystem comprises a physicochemical environment together with a 
more or less stable community of evolutionarily adapted organisms, 
which interact in such a way that there is tranportation of energy 
and materials through the system and recycling of material resources 
within the system.. Thus a.'1 ecosystem can be viewed in terms of 
abiotic elements such as sunlight, temperature, pH, inorganic nutrients, 
etc., and biotic elements, the interacting organisms and populations 
which consitute an ecological community. The biotic community of 
an ecosystem comprises three groups of organisms, distinguished by 
their trophic status wit..rlin the system, Le. the producers, the 
consumers and the decO!!l.posers. 

The producers synthesize organic material from inorganic nutrients 
using abiotic sources of energy. Producers form a fundamental com .... 
ponent of ar1 ecosystem since they biologically fix energy in a form whiC: 
other organisms may utilise. Consumers are those orga..isms which 
derive nutrients and energy by assiniilation of preconstituted organic 
material. Various trophic levels may be recognised withi.~ this class of 
organisms on the basis of their positions in food chains. Decomposers 
are those organisms which derive nutrition from the ro.etabolic waste 
products of other organisms and their dead remains. This class of 
organisms including bacteria plays an important role in the ecosystem 
since they release,; inorganic nutrients for re-use by producers, thus 
completing the cycle. 

An important realization that comes from the recognition of the 
integrated nature of ecosystems is that interferences with one element 
or process may have far-reaching repercussions for other of 
the whole ecosystem. 

Properly functioning aquatic ecosystems are important to man in a 
number of ways: 

1. Aquatic ecosystems are valuable food, recreation a.~d educational. 
resources. In most countries, including Australia, commercial 
and sport fisheries are economically i,.~portant, as are other 
water-based sporting activities. 

2. Properly constituted marine and freshwater communities are 
essential to the efficient assimilation of organic matter and 
recycling of nutrients in the aquatic environment. Such processes 
are important in maintaining water quality. 

3. Not only do aquatic commu..."lities play an important role in 
maintaining water quality, they also prov~de a reliable 
indicator of the quality of water and hence of its suita:bi.lity 
for other beneficial uses by man. 

Levels of Protection 

Although localised deterioration of an aquatic ecosystem, due to 
degradation of water quality, may be reversible, in general· the 
recovery of the abused system to its former state is far most costly 
than prevention of the abuse. Where pol1ution is widespread and 
severe, rehabilitation of aquatic communities may be economically, 
if not practically, impossible. 



In order to provide clear alternatives from which to formulate 
environmental protection policies for particular waters it is  use-
ful to delineate various levels of protection to be satisfied by 
different sets of criteria. Three levels of protection are recognised. 

Class 1 

This represents maximum protection for ecosystems and corresponds 
to water quality�£ a natural or pristine state. Waters subject to 
such a level of protection should not receive any waste discharges 
whatsoever, nor be affected by man-�4de changes within the surface or 
ground-water sheds, nor the body of water itself. 
(See Schedule 7 (1) ) • 

Class 2 

A high level of protection such that any waste discharges or man-made 
changes which do occur may be readily assimilated or withstood 
by the system without any detectable effects on the biota o r  the 
structure of the ecosystem to which they belong. Water Quality 
Criteria for Class 2 protection are given in Schedule 7 (2). 

Class 3 

A minimal level of protection such that any waste discharge or man
made changes which do occur.may lead to changes in the present 
biota, but do not change the nature of tha residing biota to  the 
point where it no longer functions as an ecosystem, i.e. has the 
recognizable components of an ecosystem as discussed above. 
Wate:::::- Quality Criteria for Class 3 protection are given in Schedule 
7 (3j • 

The Working Group, whilst appreciating the need for this level of 
protection, has found some difficulty in setting relaxed levels 
for ma.�y parameters. Where it is known that the level of a particular 
parameter can be relaxed, then this less stringent level has been 
used. However, where insufficient data are available, the more 
cor1serv-ative values applying to Class 2 protection have been used. 
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SCP'..EDULE 7 (1) 

MARINE AND ESTUARINE WATER QUALITY CRITERIA FOR MAINTENANCE AN"D 
PRESERVATION 0= AQUATIC ECOSYSTEMS 

CLASS 1 

Water quality parameters 
levels where applicable. 
not be modified by human 

should be maintained at pristine or an,bient
Waters under this level of protection should

activities in any way. 

The determination of pristine or ambient values should be based on data 
from as· long a 1:.ime period as possible but t...11.is should not be for a 

period of 1ess than three years. 

The following water quality para.�eters are the minimum which should be 
used in establishing the.:.arnbient-condition-for any given location:

1. Light Attenuation

2. Settleable .matter

3. Suspended solids

4 . Temperature

5. Salinity

6. pH

7. Dissolved Oxygen

8. Trace metals

9. Nutrients

10. Hydrocarbons

11. Radioactive Substances

12. Other likely pollutants

13. A measure of species diversity and abundance for each major
component of the ecosystem.



SCHEDULE 7 (2) 

MARINE AND ESTUARINE WATER QUALITY CRITERIA FOR MAINTENA.!.�CE AND 
PRESERVATION OF AQUATIC ECOSYSTE�IB 

CLASS 2 

Parameter 

Barriers 

Light attenuation 

Settleable matter 

Suspended Solids 

Temperature 

Salinity 

pH 

Dissolved Oxygen 

Criterion 

No barrier should be constructed, 
�ubstances added or alterations made 
to the marine.or estuarine environment 
which will prevent the normal movement 
and migratory patterns of marine and 
estuarine organisms to the detriment of 
their populations or cause changes in the 
normal water movement pattern which will 
lead to adverse effects upon them. 

The combined effects of turbidity and 
colour should not reduce the depth 
of the compensation point for photo
synthetic activity by more.than 10% 
from the seasonal background value. 

Unnatural inputs of settleable material 
should not cause the formation of 
deposits which are harmful to aquatic 
organisms. 

Upper limit of 80 rng/1 and depth of 
compensation point for photosynthetic 
activity should not be reduced by more 
than 10% from the natural seasonal 
norm. 

The maximum acceptable increase in the 
weekly average temperature due to 
artificial sources is 1

°
c during all 

seasons of the year, providing the 
summer maxima are not exceeded, and 
daily temperature cycles characteristic 
of the water body segment should not 
be altered in either amplitude or 
frequency. 

The salinity should not vary more than 
2% from the background limits of 
variation. 

6.5-8.5 and no change in excess of 0.2 
units from normal. For waters of 
salinity below 5 000 mg/1 (5

°
/oo) the 

pH range should be 6.0 to 9.0 and no 
change in excess of 0.5 units. 

At no ti.'ne should levels fall below 
6 mg/1 for prolonged periods (>24 hours) 
or by more than 10% of the estimated 
background seasonal concentration, unless 
it can be shown that such levels are 

natural. 

Source 

WG 

USA EPA 

Sutherland 

Hart/USA 
EPA 

USA EPA 

Canada 

USA EPA/ 

l-;G/Hart -

WG 



Parameter 

Arsenic 

Cadmiuin 

Cr-..romium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Aldrin 

Azinphosmethyl 

camphechlor 

Chlordane 

2,4-D 

DDT 

Dieldrin 

Endosulfan 

Endrin 

Heptachlor 

Li:ndane 

Maldison 

Methoxychlo::!:'." 

Parathion 

Other Pesticides 

Criterion 

6 month :r:iedium upper 

6 month median upper 

6 month median upper 

6 month median upper 

6.month median upper 

6 

6 

6 

6 

month median upper 

month median upper 

month median upper 

month median upper 

0.003 µg/1 

0.01 µg/1 

0.005 µg/1 

0.004 µg/1 

4 µg/1 

0.001 µg/1 

0.003 µg/1 

0.001 µg/1 

0.004 µg/1 

0.001 µg/1 

0.004 µg/1 

0.1 µg/1 

0.03 µg/1 

0.04 µg/1 

limit of 8 µg/1 

limit of 3 µg/1 

limit of 2 µg/1 

limit of 5 µg/1 

limit of 8 µg/1 

limit of 0.14 µg/1 

li.11tit of 20 µg/1 

limit of 0.45 µg/1 

lit"11it of 20 µg/1 

Not to exceed 0.01 of the 96-hour LCso 
value for the selected test species. 

Arnmonia (expressed 6 month median upper limit of 0.6 mg/1 
as Nitrogen) 

Chlorine (Total 6 month median upper limit of 2 µg/1 
Residual) 

Cyanide 6 month median upper limit of 5 µg/1_ 

Fluoride 6 month medium upper limit of 2 mg/1 

Source 

Calif (K&S 

Calif {K&S 

Calif (K&S 

Calif (K&S 

Calif -(K&S 

Calif (K&S 

Calif (K&S 

Calif (K&S 

Calif (K&S 

USA EPA. ' 

USA EPA. 

USA EPA 

USA EPA 

Hart 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA. 

USA EPA : ; 

USA EPA 

USA EP~ 

USA EPA 

WG 

Calif (K&S 

Calif (K&s: 

Calif (K&S: 

WG 



Para..--n.eter 

Hydrogen 
Sulphide 

Total 
Hydrocarbons 

Aromatic 
Hydrocarbons 

Phenolic 
Compounds 

Polychlorinated
Biphenyls (PCB) 

Surfactants 

Other Toxic 
Substances 

Radioactive 
Substances 

Nutrients and 
other 
Biostimulants 

General Provision 

Criterion 

2 µg/1 

10 µg/1 

1 µg/1 

6 month median upper li."llit of 300 µg/1 

0.001 µg/1 

Not to exceed 0.01 of the 96-hour Leso 
value for-the test-organisms, except 
as authorised by the W.A. Department 
of Conservation and Environment. 

No material should be present in an 
amount exceeding 0.01 of the 96-hour 
LCso value for the test organism. 

Radioactive suBstances should not be pres
ent in concentrations that are 
deleterious to human, plant 1 animal, 
or aquatic life or that result in 
the accumulation of radioactive substances 
in the food web to a.� extent that presents 
a hazard to human, plant, a.-ri.imal, or 
aquatic life. 

The loads of nutrients and other 
biostimulants to receiving waters 
should not cause excessive or nuisance 
growths of algae or other aquatic 
plants, changes in species composition 
of phytoplankton and other plants, 
or deleterious reductions in.dissolved 
oxygen concentrations in those 
waters. 

Should any individual species or 
component of the ecosystem be known to 
have lower tolerances than those spec
ified in the above criteria, then 
these levels should be those used in 
setting water quality objectives. 

Source 

USA EPA 

WG 

WG 

Calif 
(K&S) 

USA EPA 

WG 

WG 

Calif. 

Sutherland 

Sutherland 



- 33 -

SCHEDULE 7 (3) 

M.Z:1.RIL"<'E AND ESTUARINE WATER QUALITY CRITERIA FOR ~~l\INTEN.~l\JCE AND 

PRESERVATION OF AQUATIC ECOSYSTEMS 

CLASS 3 

Parameter 

Light 
Attenuation 

Settleable Matter 

Suspended Solids 

Temperature 

Salinity 

pH 

Dissolved Oxygen 

Arsenic 

Cadmium 

Chromium 

Copper 

Criterion 

The combined effects of turbidity and 
colour should not reduce the depth 
of the compensation point for 
photosynthetic activity by more than 
50% from the seasonal background value. 

Uru1atural inputs of settleable material 
should not cause the formation of 
deposits which are harmful to aquatic 
organisms. 

Upper limit of 80 mg/1 and depth of 
compensation point for photosynthetic 
activity should not be reduced by 
more than 20% from the natural. 
seasonal norm. 

Source 

USA EPA 

Sutherland 

Hart/WG 

The maximum acceptable increase in the WG , 
weekly average temperature due to 
artificial sources is 2°c during all 
seasons of the year, providing the 
summer maxi!ra are not exceeded, and 
daily temperature cycles characteristic 
of the water body segment should not be 

·altered in either amplitllde or frequency. 

The salinity should not vary more than Canada 
10 percent from the background limits 
of variation. 

5.5-8.5 and no change in excess of w G/Hart 
0.2 units from normal. For values of 
salinity below 5 000 mg/1 (5° /oo) 
the pH range should be 6.0 to 9.0 and 
no change in excess of 0.5 units. 

At no time should levels fall below 4 mg/1 i{G 
for prolonged periods (>24 hours) 
or by more than 15% of the estimated 
background seasonal concentration, 
unless it can be shown that such levels 
are natural. 

6 month median upper limit of 8 µg/1 

6 month median upper limit of 3 µg/1 

6 month median upper limit of 2 µg/1 

6 month median upper limit of 5 µg/1 

Calif (K&S) 

Calif (K&S) 

Calif (K&S) 

Calif (K&S) 



Parameter 

Lead 

.Mercury 

Nickel 

Silver 

Zinc 

Aldrin· 

Azinphosmethyl 

Camphechlor 

Chlordane 

2,4-D 

DDT 

Dieldrin 

Endosulfan 

Endrin 

Heptachlor 

Lindane 

Maldison 

Methoxychlor 

Parathion 

Criterion 

6 month media,., upper limit 

6 month median upper limit 

6 

6 

6 

month median upper limit 

month median upper limit 

month median upper limit 

0.003 µg/1 

o. 01 µg/1 

0.005 µg/1 

0.004 µg/1 

4 µg/1 

0.001 µg/1 

o. 003 µg/1

0.001 µg/1 

0.004 µg/1 

0.001 µg/1 

0.004 µg/1 

0.1 µq/1 

0.03 µg/1 

0.04 µg/1 

of 8 µg/1 

of 0.14 µg/1 

of 20 µg/1 

of 0.45 µg/1 

of 20 µg/1 

Other pesticides Not to exceed 0.01 of the 96-hou� Lc
50 

value for the selected test species. 

Ammonia (ex pressed 6 month median upper li.�it of 0.6 mg/1 
as Nitrogen) 

Chlorine (Total 6 roonth median upper limit of 2 µg/1 
Residual) 

Cyanide 6 month median upper limit of 5 µg/1 

Fluoride 6 month median upper limit of 2 mg/1 

Hydrogen Sulphide 2 µg/1 

Total 10 µg/1 
Hydrocarbons 

Source 

Calif (K&S)

Calif (K&S)

Calif (K&S)

Calif (K&S)

Calif (K&S)

USA EPA 

USA EPA 

USA EPA 

USA EPA 

Hart 

., .USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

WG 

Calif 
(K&S) 

Calif (K&S) 

Cal.if (K&SJ 

USA EPA 

·ws



Parameter 

Aromatic 
Hydrocarbons 
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Criterion 

1 µg/1 

Phenolic Compounds 6 month median upper limit of 300 µg/l 

Polychlorinated 0.001 µg/1 
Biphenyls (PCB) 

Surfactants Not to exceed 0.0l of th7 96-hou.r Lc
50 value for the test organisms, except 

as authorized by the W.A. Department of 
Conservation and Environment. 

Source 

WG 

Calif (K&S) 

USA EPA 

WG 

Other Toxic 
Substances 

No material should be .. present· in .an .. a.-nou..'1.t WG 
exceeding o.oi of the 96-hour Lc50 value 
for the test organism. 

Radioactive 
Substances 

Nutrients and 
other 
Bio stimulants 

Radioactive substances should not be 
present in concentrations t..~at are 
deleterious to human, plant, animal, 
or aquatic life or that result in the 
a9cumulation of radioactive substances 
i.~ the food web to an extent that presents 
a hazard to human, pla,.,.t, an.L."'lal., or 
aquatic life. 

The loads of nutrients and other 
biostLrnt:\lants to receiving waters 
should not cause excessive or nuisance 
growths of algae or other aquat,i.c 
plants, or deleterious reductions 
in dissolved oxygen concentrations 
in those waters. 

Calif. 

Sutherland 
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BENEFICIAL USE NO. 8 

MAINTENANCE AND PRESERVATION OF FORESHORES AND BANKS 

The continued existence of certain physical features of water bodies, 
such as banks and foreshores, may be directly dependent upon the 
maintenance of the water quality surrounding them, and upon the 
maintenance of the existing geography of the area. For example, the 
erection of groynes, bridges or causeways may alter water flows in 
such a way that banks are eroded, removed or established or the 
shoreline altered. Such structures may also alter water flows so 
that the self-cleaning characteristics of the i�"ater body are 
adversely affected. The result of the erection of groynes etc, will 
be reflected in the speed and direction of water flows and levels of 
suspended solids, these characteristics being in themselves physical 
water quality parameters. The maintenance of the quality of waters 
surrounding a sul:merged bank, for example, may be vital to the 
aquatic growth which stabilises it. Quite possibly no intervention 
by man will be as successful as aquatic growth in protecting and maintaining 
a sub:nerged bank. The same may also apply to the stabilisatioru .. of 
foreshores. 

However, no universal numerical criteria can be drawn up for this 
beneficial use. Whenever waters are to be protected for the maintenance 
and preservation of foreshores and banks, it is suggested that in 
the absence of any more specific criteria, the criteria for beneficial 
use No. 7, Maintenance and Preservation of Aquatic Ecosystems, Class 2 
protection, should be applied in conjunction with close attention to 
the effects of alterations to the physical features of the area. Where 
it is known that there are specific water quality requirements for 
any particular area, then these should also be met. 
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BENEFICIAL USE NO. 9 

SCIENTIFIC &�D EDUCATIONAL pSES 

The educational uses of water depend on the availability of a range 

of bodies of water demonstrating, as far as possible, naturally 

occurring variations in water quality. The natural variations may be 
between different bodies of water at a given time by virtue of its 
natural environment or for the same body of water at different points 
in tL�e. In addition it is advantageous to have available bodies of 
water �hich are are being used for specific purposes, for example, 
aquaculture, or which have been used in the past for specific purposes, 

for example, depositing waste. From an educational point of view the 
benefits arise from students from schools, technical schools and 
tertiary institutions being able to observe and study the ra.�ge of 
bodies of water and the quality of water present. 

A similar range of water bodies is necessary for scientific studies and 

research purposes. It is important for future planning and development, 

whether for recreational or industrial purposes," to have data available 
on the following: 

1. How water bodies and water quality change with time, independent
of man's activities, i.e. to observe and monitor a changing

baseline;

2. How the water quality changes as a result of a carefully managed

prograrn..�e of beneficial uses, i.e. to continually monitor changes

resulting from a specific approved use;

3. How the water quality changes as a result of the discontinuing

of a specific use - for example, the recovery from a specific

fonn of pollution.

These scientific uses will provide the data upon which informed predictions 

can be made regarding the likely alterations in water quality as a 
result of particular uses which may be made of a particular body of water. 

In the case of a nominated body of water v{hich has been designated for 
given use, from a scientific and educational point of view consideration 

should be given to designating a control area which resembles as 
closely as possible the area to be used. In this way any changes in 
water quality can be assessed in the context of changes which may have 

occll!'."red naturally or as a result of regional rather than local effects. 

The criteria for protection of this beneficial use are stated in 

Schedule 9. 



SCHEDULE 9 

r-L"Z\RINE A.l.\JD ESTUARI�"'E WATER QUALITY CRITERIA FOR SCIENTIFIC AND EDUCATIONAL 

USES 

Criteria 

Waters designated for scientific and educational uses should be readily 

accessible and protected against factors which adversely affect 

scientific and educational studies. During the course of a specified. 

study no disruption likely to render meaningless the data accumulated 

for scientific or educational purposes should occur. 
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BENEFICIAL USE NO. 10 

FLUSHING WATER AND WATER REPLENISHMENT 

Waters which move under the influence of tides, currents, winds or 
by virtue of other influences can be termed flushing or replenishoent 
waters. Naturally they may have either a beneficial or detrimental 
effect upon the water quality of the zone into which they move. 

In the case when there is movement of waters of inferior quality into 
a zone where higher water quality is required some provision must be 
made so that the more stringent requirements are still attainable. 

The actual values of criteria for flushing waters cannot be dete.:nnined 
in advance, but must be ·determined on a case-by""."Case basis. 
Hence narrative criteria only can be stated (see Schedule 10). 



SCHEDULE 10 

HA.RINE AND ES'ITJA...1UNE WATER QUALITY CRITERIA FOR FLUSHING WATER AND WATER 

REPI,ENISHM.t:.�T. 

Criteria 

When flushing and replenishment waters arrive in a zone of defined 

beneficial use or uses, their effect shall not be detrimental to the 

beneficial use or uses defined for that zone. 

Consequently, specific water quality criteria for flushing and 

replenishrnent waters can only be determined on a case-by-case basis 

bearing in mind both the degree of mixing which will occur a nd the 
criteria established for the waters that they will be mixing wit.li. 

or replenishing. 

The free movement of flushing waters should not be impeded in any way 
which will be detrimental to this beneficial use. 
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BENEFICIAL USE NO. 11 

AGP..ICULTl'JRA.L WATER SUPPLY 

At present the agricultural use of saline waters from the ocean and 

estuaries is only of an experimental nature-

If and when marine and estuarine waters are likely to be used 

commercially in Western Australia for agricultural water supplies., 

water quality criteria will be established� 



BENEFICD..L USE NO. l2 

POTABLE WATER PRODUCTION 

Water quality criteria for production of potable water have not 
been found. The suggested criteria in Schedule 12 have been derived 
from those established for other beneficial uses which are judged 
relevant. 

For the protection of this beneficial use, it will be necessary to 
avoid undesirable bacteria, algae, plants, floating objects and 
materials and settleable materials. Furthermore, toxicant levels 
should be such that the water produced conforms to drinking water 
standarcs. 



SCHEDtJLE 12 

K�RINE Ai."1D ESTUARINE WATER QUALITY CRITERIA FOR POTABLE WATER PRODUCTION 

Parameter 

Floating material 
or objects 

Odour 

Settleable Hatter 

Suspended Solids 

pH 

Surfactants 

Oil and Grease 

Toxic Substances, 
Radioactive 
Substances a.rid 
Bacteria 

Nutrients and 
other 
BiostL--nulants 

Criterion 

Waters should not contain floating 
material or objects which would cause 
nuisance or interfere with this 
use. 

Waters should not contain odorous or 
odour-producing substances in concen
trations that ¼Uuld cause nuisance 
or render them unsuitable for use. 

Waters should not contain settleable 
matte:r; in concentrations that cause 
de.J?Osits that would adversely 
affect this beneficial use. 

Waters should not contain suspended 
matter in concentrations that would 
render.them unsuitable for use� 

± 0.2 units of natural level 

Waters should.not contain.sur�actants 
or other similar materials in quantit
ies that give rise to foam or o ther
wise interfere with their use. 

Waters should not. contain oil, grease, 
wax or other similar materials in 
concentrations that result in a visible 
film or coating on the surface of the 
water, that cause nuisance or render 
the waters unsuitab::.e for use. 

Levels should not cause product water 
to exceed the relevant desirable current 
criteria set out in the docu,�ent 
"Desirable Quality for Drinking Water 
in Australia", published jointly by the 
National Health and Medical Research 
Council, the Australian Water Resources 
Council and the Biennial Conference 
of Engineers (1980). 

Added nutrients or growth stimulants 
should not cause excessive or nuisance-
afgal or-other plant growth. 

Source 

Calif. 

Calif. 

Calif/ 
VIC EPA 

Calif. 

USA EPA 

WG/Calii. 

Calif. 

WG 

VIC EPA 



BENEFICIAL USE NO. 13 

RECOVERY OF NI:NERALS 

No specific water quality criteria for :r:ecovery of minerals (e.g. salt) 

have been found. The suggested criteria in Schedule 13 have been 

derived from those established for other beneficial uses which are 

judged relevant. 

For the protection of this beneficial use, it may be necessary to 

avoid variations from the normal che..�ical composition of seawater, and 

also to avoid algal and plant growths, undesirable floating objects and 

materials and settleable materials occurring in a.�ounts or concentrations 

that are greater than those normally expected in marine and estuarine 

waters. 



SCHEDULE 13 

HARINE AND ESTUARHIE WATER QUALITY CRITERIA FOR RECOVERY OF .MINER..'1.LS 

Parameter 

Floating or sub
merged material 
or objects 

Settleable Matter 

Suspended Solids 

pH 

Oil and Grease 

Other Chemicals 

Nutrients and 
Other 
Biosti..'Tiulants 

Criterion 

Waters should not contain floating or 
submerged material or objects which 
would cause nuisance or interfere with 
this use and which a.rise from other 
than natural origins. 

Waters should not.contain settleable 
matter in concentrations that cause 
deposits that would adversely affect 
this beneficial use. 

Waters should not contain suspended 
matter in concentrations that would 
rende.i:: .. them unsuitable .for use. 

± 0.2 units of natural seasonal level 

Waters should not contain oil, grease, .. · 
wax or other similar materials in 
concentrations that result in a 
visible film or coating on the surface 
of the water, that cause nuisance or 
render the waters unsuitable for use. 

No chemical, other than those naturally 
occurring, should be present in 
concentrations that would adversely 
affect this beneficial use. The waters 

should not contain any-toxicant or other 
material that �uuld endanger personnel 
or those consUJ.m.ng the end-product. 

Added nutrients or growth stimulants 
should not cause excessive or nuisance 
algal or other plant growth . 

Source 

Calif. 

Calif/ 
USA EPA

Calif. 

USA EPA 

Calif. 

WG 

VIC EPA 
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BENEFICIAL USE NO. 14 

INDUSTRIAL WATER SUPPLY 

This beneficial use comprises a wide range of water qualities ranging 

from industrial cooling waters on the one hand to waters required for 
food processing on the other. 

Waters required by food processing industries may have either short or 
long term contact with foods. The short term exposure occurs in 
washjng and cooking procedures (Class 1), whereas longer exposures 
occur when, for example, live crustacea are kept in holding tanks 

(Class 2). 

No specific water quality criteria for steam generation, cool,ing and 
other industries (Class 3} have been found. There is no known widespread 

use of marine water by industry other than as cooling water and any use 
would require criteria specific to the industry concerned. Any 
criteria set must therefore be sufficiently general so as to cover any 
future uses and emphasis should be placed on maintaining waters set 
aside for this beneficial use in a state suitable for existing and 
future users. The criteria in Schedule 14 have been derived from those 
established for other beneficial uses which are judged relevant� 
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SCHEDULE 14 (l} 

NARINE AND ESTUARINE WATER QUALITY CRITERIA FOR n-mUSTRIAL WATER 
SUPPLY 

CLASS l 

FOOD PROCESSING INDUSTRIES - WASHING AND COOKING PROCEDURES 

Where waters are to be protected for this beneficial use, the 
applicable criteria in respect of physical, toxicological 
radiological and microbiological parameters shall be those set 
out as desirable current criteria in the document "Desirable 
Quality for Drinking Water in Australia", published jointly 
by the National Health and .Medical Research Council, the Australian 
Water Resources Council and the Biennial Conference of Engineers 
(1980). 
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SCHEDlJLE l4 (2) 

H...1\RINE AND ESTUARINE WATER QUALITY CRITERIA FOR INDUSTRIAL WATER SUPPLY 

CLASS 2 

FOOD PROCESSING INDUSTRIES - HOLDING PROCEDURES 

Para.meter Criterion Source * 

Suspended Solids Upper limit of 160 mg/1 WG 

Temperature 
0 

No change above or below 2 C from normal WC-

Salinity Should not vary by more than 10% from the WG 
seasonal norm. 

pH 6.0-9,0 WG� 

Dissolved Oxygen Lower limit of 5 :rr.g/1 and no decrease WG 
greater than 20% from nonn. 

Arsenic 6 month median upper limit of 40 µg/1 WG 

Cadmium 6 month median upper limit of 15 µg/1 Calif (K&S)

Chromi U.'n 6 month median upper limit of 10 µg/1 Calif {K&S) 

Copper 6 month median upper limit of 25 µg/1 Calif (K&S) 

Lead 6 month median upper limit of 40 µg/1 Calif (K&S) 

Mercury 6 month median upper limit of 0.7 µg/1 Calif (K&S) 

Nickel 6 month median upper limit of 100 µg/1 Calif (K&S) 

Silver 6 month median upper limit of 2.25 µg/1 Calif (K&S) 

Zinc 6 month wedian upper limit of 100 µg/1 Calif (K&S)

Aldrin 0. 015 µg/1 us.::. i::?A 

Azin;ihosmethyl 0.05 )Jg/1 USA EPA 

Car.iphechlor 0.025 µg/1 USA EPA 

Chlordane 0.02 µg/1 USA EPA

2,4-D 20 µg/1 Hart 

DDT 0.005 µq/1 USA EPA 

Dieldrin 0.015 µg/1 USA EPA 

Endosulfan 0.005 µg/1 USA EPA 



Para.."lleter Criterion 

Endrin 0,02 µg/1 

Heptachlor 0.005 µg/1 

Lindane 0.02 µg/1 

Maldison 0.5 µg/1 

Methoxychlor 0.15 µg/1 

Parathion 0.2 µg/1 

Other pesticides Not to exceed 0.05 of the 96-hour LC 5 0
value for the selected test_ species 

Ammonia (expressed 6 month median upper limit of 3 mg/1 
as Nitrogen) 

Chlorine (Total 6 month median upper limit of 10 µg/1 
Residual) 

Cyanide 6 month median upper limit of 25 µg/1 

Fluoride 6 month median upper limit of 10 mg/1 

Hydrogen Sulphide 10 µg/1 

Hydrocarbons Shall not be present at a level which 
causes taints and taste in food 

Phenolic Compounds 6 month median upper lL�it of 1500 µg/1 

Polychlorinated 0.005 µg/1 
Biphenyls {PCB) 

Surfactants Not to exceed 0.05 of the 96-hour Lc50
value for the test organisms. 

OthE>r Toxic No levels set. Action to be taken 
Substances when appropriate. 

Radioactive Radioactive substances should not be 
Substances present in concentrations that are 

deleterious to human, plant, animal, 
or aquatic life or that result in the 
accumulation of radioactive substances 
in the food web to an extent that 
presents a hazard to hu..."llan, plant, animal 
or aquatic life. 

Source* 

USA EPA. 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

USA EPA 

WG 

Calif (K&S) 

Calif (K&S) 

Calif (K&S)

WG 

USA EPA 

WG 

Calif (K&S)

USA EPA 

WG 

WG 

Calif. 
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Parameter Criterion Source* 

Faecal Coliforms According to Public Health/Fisheries 
and Wildlife Requirements. 

WG 

* The values of the criteria in this Schedule are, in most cases,
five times the values quoted in the sources and are believed
to contain a sufficient safety margin for this beneficial use.
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SCHEDULE l4 (3} 

�.LARINE AND ESTUARINE WATER QU.i1,LITY CRITERIA FOR INDUSTRIP.L WATER . SUPPLY. 

CLASS 3. 

STEAM GENERATION, COOLING AND OTHER INuUSTRIES. 

Parameter 

Floating or 
submerged 
material or 
objects 

Odour 

Settleable Matter 

Suspended Solids 

Temperature 

pH 

Surfactants 

Oil and Grease 

Other Chemicals 

Nutrients and 
Other 
Biostimulants 

Criterion 

Waters should not contain floating 
or submerged material or objects 
which would cause nuisance or inter
fere with this use. 

Waters should not contain odorous or 
odour�producing substances in 
concentrations that would cause 
nuisance or render them unsuitable 
for use. 

Waters should not contain settleable 
matter in concentrations that cause 
deposits that would adversely affect 
this beneficial use. 

Waters should not contain·suspended 
matter in concentrations that would 
render them unsuitable for use. 

± 2
°

c of a�bient

± 0.2 units of natural level 

Waters shall not contain surfactants 
in quantities that give rise to 
foam or otherwise interfere with 
their use. 

Waters should not contain oil, grease, 
wax or other sii."11iliar materials in 
concentrations that result in a visible 
film or coatinq on the surface of the 
water, that cause nuisance or render 
the waters unsuitable for use_ 

No chemical, other than those naturally 
occurring, should be present in 
concentrations that would adversely 
affect this beneficial use. The ·waters 

should not contain any toxicant or 
other material that would endanger 

personnel.. 

Added nutrients or growth stimulants 

should not cause excessive or nuisance 
algal or other plant growth. 

Source 

Calif. 

Calif. 

Calif. 

Calif. 

VIC EPA 

USA EPA (Comp} 

Hart/WG 

Calif. 

WG 

VIC EPA 



BENEFICIAL USE NO, 15 

POWE!l GENERATION 

No specific water quality criteria for power generation (tides, waves, 

etc.) have b€en found. The suggested criteria in Schedule 15 have 

been derived from those established for other beneficial uses which 

are judged relevant. 

The prir::e requirements for the protection of this beneficial use 

are avoidance of corrosion, algal and plant growths, undesirable 

floating objects and materials and settleable materials occurring 

in amounts or concentrations that are greater than those normally 

expected in marine and estuarine waters. 

- .J,<. 
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SCHEDULE 15 

MARINE AND ESTUARI!\TE w""ATER QUALITY CRITERLI-\ FOR POWER GENERATION 

Parameter 

Floating or sub

merged materials 

or objects 

Settleable Matter 

Suspended Solids 

pH 

Oil and Grease 

Other Chemicals 

Nutrients and 
other 

Biostimulants 

Criterion 

Waters should not contain floating 

or submerged material or objects which 

cause nuisance or interfere with 

·this use.

Waters should not contain settleable

matter in concentrations that cause

deposits that would adversely affect

this beneficial use.

Waters should.not contain suspended

matter in concentrations that would

render.them unsuitable for use.

± 0 .. 2 units of natural level. 

Source 

Calif. 

VIC EPA 

Calif. 

USA EPA 

Waters should not contain oil, grease, Calif. 
wax or other similar materials in 

concentrations that result in a visible 

film or coating on the surface of the 

water, that cause nuisance or render 

the ,-raters unsuitable for use. 

No chemical, other than those naturally WG 
occurring,should be present in 

concentrations that would adversely affect 

this beneficial use. The waters should 

not contain any toxicant or other 

material that would endanger 

personnel. 

Added·nutrients or growth stimulants VIC EPA 
should not cause excessive or nuisance 

algal or other plant growth. 
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BENEFICIAL USE NO. 16 

NAVIGATION AND SHIPPING 

Waters for navigation and shipping should satisfy the following 

three requirements: 

l. Suitability for unobstructed passage of shipping and

boats.

2. Satisfactory physical and chemical properties for intake
for engine room, motors and other uses.

3. Physical, chemical and biological properties which will
afford reasonable protection of port facilities, installations

and. equipment , and not cause unpleasant or unsafe
conditions for crew, manpower, passengers and the general

public.

The criteria set out in Schedule 16 are designed to give. a reasonable 

level of protection to shipping, port facilities, installations and 

equipment and also to personnel. They are mostly derived from water 
quality criteria for ocean waters published by the State Water 

Resources Control Board, California, USA. 
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SCHEDULE 16 

HA.RINE AND ESTUARINE WATER QUALITY CRITERIA FOR NAVIGATION AND 
SHIPPING 

Parai.-neter 

Floating or sub

merged material 

or objects 

Odour 

Settleable Matter 

Suspended Solids 

pH 

Surfactants 

Oil and Grease 

Chemical 

Constituents 

Criterion 

Waters should not contain floating 

or submerged material, or objects 

including solids, liquids, foams, 
and scum, in concentrations or 

amounts that cause nuisance or 
adversely affect this beneficial 

use. 

Watere should not contain odour

producing substances in concen

trations that cause nuisance.or 

adversely.affect this beneficial use. 

Waters should not contain substances 

in concentrations that result in 

deposition of material that causes 
nuisance or adversely affects this 

beneficial use. 

Waters should not contain suspended 

material in concentrations that cause 

nuisance or adversely affect this 

beneficial use. 

6.0-9.0 

Waters should nv::. contain surfactants 

in quantities fhat give rise to  
foam resulting from movement or  use 

of the waters. 

Waters should not contain oil, grease, 
wax or other materials in 

concentrations that result in a 

visible film or coating on the surface 
of the water or on objects in the 

·water, that cause nuisance, or that
otherwise adversely affect this beneficial

use.

Waters should not contain chemical 

constituents in concentrations that 

result in deterioration, excessive 
scale-formation or corrosion in or on 

vessels, port installations and 

structures, that cause nuisance, or 
that otherwise adversely affect 

this beneficial use. 

Source 

Calif. 

Calif. 

Calif. 

Calif. 

WG 

Hart/WG 

Calif. 

FPA/WG 



Para"':leter 

Radioactive 
Substances 

Nutrients and 
Other 
Biostimulants 

- JU -

Criterion 

Waters should not contain radioactive 
substances in concentrations that 
would cause their use as ballast 
water to be unacceptable or that 
would endanger the crews of vessels. 

Waters should not contain nutrients or 
growth stimulants in concentrations 
that promote aquatic growths to the 
extent ·that., such growths . cause. 
nuisance or adversely affect·this 
beneficial use-. .·- . _ 

•-Source 

WG 

Calif. 
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IV. CONCLUDING STATEMENT AND RECOM ... "1.ENDATIONS

The examination of relevant marine and estuarine water quality 
criteria from Australian and overseas authorities has enabled 
the Working Group to tabulate, for a range of para.Ineters, 
corresponding criteria for various beneficial uses of the waters. 
During its investigation the Group fou..11.d in many cases eiti.�er 
a paucity of quantitative data or indeed a lack of consistency 
in data from different sources. Further, data from sources 
outside Western Australia are usually based on investigations 
u..11.der local conditions and may not be entirely relevant in the 
Western Australian. context. This is especially significant in 
consideration of beneficial uses relating to marine life. 

The Working Group at times exercised its own judgement and 
collective expertise in setting appropriate criteria. In 
recognition of the importance of accurate information and data 
for an effective environmental protection policy enabling the 
management of marine and estuarine waters, the Marine and Estuarine 
Water Quality Criteria Working Group recorra:nends that : 

1. The Report of this Working Group be submitted to public
review.

2. The appropriate State and Federal authorities be advised
of the Working Group's view on the need for toxicological
studies, including radioactive substances, on Australian
marine and estuarin? species.

3. In view of the significant consequences of the presence
of nutrients in the marine and estuarine environment,
further concerted research aimed at quantifying nutrient
criteria be underta.�en, especially in t...�ose areas where
anthropogenic nutrient contributions are greatest.

4. The Environmental Protection Authority establish a
Standing Committee on Water Quality Criteria, with similar
representation to that of this Working Group, with
the following terms of reference :

i) To review and update, in the light of new information
and scientific knowledge, the State's water quality
criteria for marine and estuarine waters.

ii) To reco�li:lend on research a.Dd investigation priorities
in marine and estuarine water quality.

iii) To advise on the interpretation of criteria
specified in its reports.



V. GLOSSARY

ar1 tagonistic 
effect: 

application 
factor: 

beneficial 
use: 

bioaccmnul
a tion: 

biostimulants: 

biota: 

compensation 
point: 

consumer: 

criteria: 

decomposers: 

ecosystem: 

environment: 

estuary: 
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causing reduction of the effect of another chemical 

a factor applied to the results of a short-term toxicity 
test to arrive at the concentration of a substance or 
mixture of substances which is considered acceptable. 

any use of the environment or any segment or element of 
the environment that is conducive to public benefit, 
welfare, safety or health. A beneficial use will require 
protection from the detrL�ental effects of any direct or 
indirect alteration of the environment. 

uptake and retention of environmental. substances by 
an organism from its environment. 

those chemical compounds which lead to an increase in the 
rates or extent of metabolic processes in living organisms. 

living organisms. 

where the available light is such that the rate of 
synthesis of organic compounds equals the rate of 
respiratory breakdown. 

an organism that consumes either other organisms or organic 
food material. 

the scientific yardsticks upon which a decision or judgement 
may be made concerning the ability of water of a given 
quality to support a designated beneficial use.· 

organisms, usually bacteria and fungi, which break down the 
orga.,.�ic compounds of dead organisms, utilizing some of 
the products themselves and releasing inorganic nutrients 
for use by the primary producers. 

a biological community together with the physical. and 
chemical resources it requires to maintain its integrity. 

the physical factors prevailing in the State, including 
the land, and the coastal waters, sea-bed and subsoil 
adjacent thereto, water, at."'tlOsphere, sound, odours, tastes 
and radiation, the social factor of aesthetics and all 
factors affectL�g animal and plant life. 

a semi-enclosed coastal body of water which has a free 
connection with the open sea and within which sea �ater 
is measurably diluted with fresh water derived from land 
drainage. An estuary may be permanently open·:to the 
sea; seasonally closed and open at one. or more times 
each rainy season, or normally closed and only open following 
unusually heavy rains. Holocene estuarine systems which 
are now permanently closed off from the sea, never-the-less, 
retain estuarine characteristics. 



faecal 
coliforrns: 

food web: 

health 
investigation 
levels: 

heterotroph.ic 

organism: 
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a group of IT�cro-organisms normally found in the gut 
of warm-blooded ai.1imals, and whose presence in the 
environment is used as an indicator that faecal 
pollution has taken place. 

a series of interconnecting food chains. 

criteria which set ou� in respect of certain para.meters 
which may effect human health directly or indirectly, 
levels above which the appropriate authority should be 
notified so that it may investigate the circumstances 
and advise on any action necessary to prevent the 
occurrence of a situation potentially dangerous to health. 

see "Consumer". 

Lc
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: see "Media., lethal concentration" 

marine waters: those waters comprising the seas surrounding the coastline 
and which are never measurably diluted with fresh water 
derived from land drainage. 

median lethal the concentration of a toxicant which is let..'1-ia.l to SO percen 
concentration: of the orga.�isms tested under the test conditions in a 

specified time. 

objectives: the desirable, possibly long-term aims or goals of a water 
quality management prograrrn:ne. They are often derived after 
consideration of water quality criteria in the light of 
econom.ic, social or political factors. 

PCBs: polychlorinated biphenyls, a group of organic compou.,ds; 
may be confused with DDT since they exhibit many of the 
sa.-ne characteristics in the environ.�ent. 

pesticide: any substance used to kill organisms; includes herbicides, 
insecticides, algicides, fungicides and others. 

phytoplankton: the plant life of the plankton. 

plankton: organisms of relatively small size that swim weakly or 
drift with the water masses. 

pollution: 

prL-nary 
contact: 

producers: 

Secchi disc: 

secondary 
contact: 

any direct or indirect alteration of the environment to 
its detriment or degradation. 

any recreational or other wate� use in which there is 
prolonged and intimate contact with the water, e.g. swimming 
and water skiing. 

organisms which synthesise organic substances from inorga�ic 
substances using a.biotic sources of energy. 

a matt black disc, 150 mm in dia.�eter, used to measure 
the clarity of water. 

any recreational or other water use in which contact with 
the water is either incidental or accidental, e.g. fishing, 
commercial and recreational boating and any limited contact 
incident to shore-line activity. 



six month 
median upper 
limit: 

standards: 

surfactant: 

synergistic 
effect: 

TL : 
m 

toxic 
substances: 

trophic 
level: 

µg/1: 

0 
/oo: 
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the concentration limit applied to the median of all 
samples taken within any six-month period. 

current legally enforceable levels of parameters 
established by an authority. They may be arbitrarily 
established in the absence of technical data and may 
include a marginal factor of safety. 

a surface active agent or detergent. 

the combination of the effects of separate substances 
such that the total effect is greater tha.� the sum of 
the individual effects. 

see "Hedian lethal concentration". 

substances which are harmful to human, plant, animal, 
and aquatic life. 

position in the food chain (i.e. producer, consumer, 
etc.}. 

microgram per litre. 

parts per thousand. 
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VI. SOURCES OF CRITERIA

Abbreviations 
used in 
Schedules 

Calif. 

Calif. 

(K&S) 

Canada 

DH&MS 

FPA 

GLWQB 

Hart 

Maine 

NAS/NAE 

NH&MRC 

State Water Resom::ces Control Board, California. 

Water Quality Control Pla.'1. for Ocean Waters of 

California. 
In: A Compilation of State Water Quality Standards 
for Marine Waters, US EPA, Office of Water Planning 

and Standards, Washington DC, April 1978. 
Page IX - 54. 

L. Klapow and H. Schueller, Draft : Initial study
to describe the environmental impact of proposed

amendments to the "Water Quality Control Plan for

Ocean Waters of California". Sacramento, California,
State Water Resources Control Board, August 1977.

Guidelines for Water Quality Objectives and Standards -

A Preliminary Report. Technical Bulletin No. 67. 
Inland Waters Branch, Department of the Environment, 

Ottawa, Canada, 1972. 

Various communications from Department of Health and 

Medical services, Perth, Western Australia. 

Communication from Fremantle Port Authority, Fre�.antle, 

Western Australia, 18 September 1979. 

Great Lakes Water Quality Third Annual Report. 

Appendix A. Windsor, Ontario, Canada, Great Lakes 

Water Quality Board, June 1975. 

B.T. Hart, A Compilation of Australian Water Quality 

Criteria, Technical Paper No. 7, Australian Water 
Resources Council, Canberra, Australia, 1974. 

Department of Environmental Protection, Maine, 
Water Quality Criteria for tidal or marine waters, 
USA (no date). In : A Compilation of State Water 

Quality Standards for Marine Waters, US_EPA, Office of 
Water Planning and Sta..ridards, Washington DC, April 

1978, page I-1. 

Water Quality Criteria, 1972. National Academy of 

Sciences - National Academy of Engineering. US EPA, 

Washington, DC, 1973. 

National Health a.rid Medical Research Council. Report 
of the 84th Session, Appendix XVI - Waters to be used 

for recreational purposes within designated areas, 

Canberra, Australia, November, 1977. 



NSSP 

Sutherland 

USA EPA 

USA EPA 
(Comp) 

VIC EPA 

W G 
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Proceedings of the 8th National Shellfish Workshop, 
Sa.,itation Workshop, New Orleans, 1974. US Dep3.rtrnent 
of Health, Education a.T"J.d Welfare. 

Personal communication from P.D. Sutherland, 
Draft Mairnal of Recom..uended Water Quality Criteria. 
East Melbourne, Victoria, Australia, 1978. 

Quality Criteria for Water, U.S. Environmental 
Protection Agency, Washington, DC, July 1976. 

A Compilation of State Water Quality Standards for 
Marine Waters, US EPA, Office of Water Planning and 
Standards, Washington DC, April 1978. 

State Environment Protection Policy (The Waters of 
Port Phillip Bay). Victoria Government Gazette 
No. 25, 10 April, 1975. 

Marine a-rid EstuarL'1e 1'later Quality Criteria Working 
Group, Environmental Protection Authority, Perth, 
Western Australia. 




