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IN THE LAND AND ENVIRONMENT COURT

OF NEW SOUTH WALES

No. OF 1992

BETWEEN:

JOHN CORKILL
ican

AND

ENVIRONMENT PROTECTION
AUTHORITY

First Respondent

FORESTRY COMMISSION OF
NEW SOUTH WALES

Second Respondent

L 4

APPLICATION CLASS 4

Messrs Woolf Associates
Solicitors,

10th Floor,

82 Elizabeth Street,
SYDNEY. NSW 2000

Tel: (02) 221 8522

Fax: (02) 223 3530

DX 1558

FULL NAME OF APPLICANT:

JOHN CORKILL

ADDRESS: 3 ALBERT STREET,

FOREST LODGE,
NSW 2037

OCCUPATION: ENVIRONMENTALIST

The

Applicant claims the

following relief:

| |F

A declaration that the
Pollution Control
Licence issued by the
First Respondent to the
Second Respondent on or
about 7 May 1992 in
relation to the Coffs
Harbour Region, New
South Wales, is invalid
and the operations
purported to be
licensed by the First
Respondent are 1likely
to have a significant
harmful effect upon the
environment.

A declaration that the
Second Respondent has
failed to examine and
take 1into account to
the fullest extent
possible all matters
affecting or 1likely to
affect the environment
by reason of the
logging, burnings, and
roading activities in
the Oakes State Forest



2

No. 609 Compartment Numbers 168, 169, 170 inclusive in
its consideration of the said activities.

A declaration that the said activities are 1likely to
significantly affect the environment.

Alternatively to 2 above a declaration that the said
activities have significantly affected the environment.

Second -
A declaration that the/ Respondent by its servants,
agents, licensees and contractors has failed to comply
with the provisions of the Management Plan for the
Macksville Management Area, and the Harvesting Plans made
under that management plan relating to the management
objectives 2.1.1, the General Management Strategy 2.1.2,
the Harvesting Prescriptions 2.2.4.2, the Special
Prescription Areas 2.3.4.1, the Harvesting Prescriptions
2.3.4.2, Roads and-, Trails 2.4.2.1 by reason of the
logging, ( burning, - roading, and road maintenance
activities in the Oakes State Forest No. 609 Compartment
Numbers 168, 169, 170 inclusive in the implementation and
the carrying out of said activities.

Zecod -
A declaration that, the, Respondent by its servants,
agents, licensees and contractors has negligently caused
soil, rock, clay and organic matter to escape from the
compartments 168, 169, 170 inclusive of the Oakes State
Forest (609) by reason of the construction roading and
logging activities in the said compartments into the
catchment of the Bellinger River in such a manner that
the said escape has harmed, or is likely to cause harm to
the environment.

§éomdA~

A declaration that, thgd Respondent by its servants,
agents, licensees and contractors has wilfully caused
soil, rock, clay and organic matter to escape from the
compartments 168, 169, 170 inclusive of the Oakes State
Forest (609) by reason of the construction roading and
logging activities in the said compartments into the
catchment of the Bellinger River in such a manner that
the said escape has harmed, or is likely to cause harm to
the environment.



10.

1

12.

3

Alternatively to 5 and 6 a declaration that the Séfow&d

Respondent by its servants, agents, 1licensees and
contractors has negligently disposed of waste from the
roading and logging activities within the compartments
168, 169, 170 inclusive of the Oakes State Forest (609)
in a manner which harms or is likely to cause harm to the
environment.
ovof -
Alternatively to 5,,6 amd & a declaration that the
Respondent by its servants, agents, licensees and
contractors has wilfully disposed of waste from the
roading and 1logging activities within the compartments
168, 169, 170 inclusive of the Oakes State Forest (609)
in a manner which harms or is likely to cause harm to the
environment.
2nd\
A declaration that they Respondent by its servants,
agents, licensees and contractors has polluted the waters
of the Catchment of the Bellinger River contrary to
Section 16 of the Clean Waters Act 1970 by reason of the
roading and logging activities in compartments 168, 169,
170 inclusive of Oakes State Forest (609) without holding
a licence\to so pollute the said waters.
) & i ¥ valrd (Ncence ,
A declaration that the said activities are likely to
cause harm to the environment.
/1,
Alternatively to %0 above, a declaration that the said
activities have caused harm to the environment,.

ORDERS

An order setting aside the Pollution Control Licence
issued by the First Respondent to the Second Respondent
on or about the 7 Ma%zlgggk

An order that ‘the/fﬂespondent by its servants, agents,
contractors and licensees be restrained from carrying out
or consenting to the carrying out of the said activities
until it has complied with sections 111 and 112 of the
Environmental and Planning d ssessme ct, 1979
including the preparation or obtaining, exhibition and
consideration of a valid environmental impact statement.
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An order that thg/ Respondent rehabilitate vegetation
disturbed by unlawful forestry operations in- the said
area referred to in paragraph 1 of this Application.
Se r..cvvd

An order that thﬁﬂ Respondent by its servants, agents,
contractors and licensees be restrained from carrying out
the 1logging, burning, roading, and road maintenance
activities in the said compartments.

Costs.
Any further or other order that the Court thinks fit.
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IN THE LAND AND ENVIRONMENT

COURT OF NEW SOUTH WALES

No.

40208

JOHN CORKILL

Applicant

FORESTRY COMMISSION OF

of 1990

NEW SOUTH WALES

Respondent

Applicant's address

Rewdey

APPLICATION

CLASS 4

for service:

HILLMAN & WOOLF

SOLICITORS
10th Floor

82 Elizabeth Street
SYDNEY NSW 2000
1558 SYDNEY

DX:

TEL:
FAX:
REF:

221 8522
223 3530
BSW 2489/0

4” MWA o drate Aﬁj*‘—

Full name of Applicant: JOHN CORKILL

Address: 3 Albert Street, FOREST LODGE NSW

2037

Occupation: Environmentalist

The Applicant claims the following relief:

p o

A declaration that the Respondent has
failed to examine and take into account to
the fullest extent possible all matters
affecting or likely to affect the
environment by reason of proposed logging,
burning and roading activities in the
Washpool State Forest No. 355 Compartment
numbers 686-694 inclusive, 697-699
inclusive and Billilimbra State Forest No.
815 Compartment numbers' 679, 695, 696, 700-
713 inclusive ("the said activities") in
its consideration of the said activities.

A declaration that the said activities are
likely to significantly affect the
environment.

A declaration that the environmental impact
statement prepared by the Respondent in
1980 is not a valid environmental impact
statement complying with Part V of the
Environmental Planning and Assessment Act,
1979 and Regulations thereunder in relation
to the said activities.

A declaration that the determination of the
Commissioner for Forests of 14 December,
1982 is invalid.

An order that the Respondent by its
servants, agents, contractors and licensees
be restrained from carrying out or
consenting to the carrying out of the said
activities until it has complied with
Sections 111 and 112 of the Environmental
Planning and Assessment Act, 1979 including
the preparation or obtaining, exhibition
and congideration of a valid environmental
impact statement.

An order that the Respondent rehabilitate
vegetation disturbed by unlawful forestry
operations in the said area referred to in
paragraph 1 of this Application.






BRIEF TO ADVISE IN CONFERENCE

I act for John Corkill, an environmentalist, and the North East Forest Alliance (NEFA)

Mr Corkill had instructed me to commence proceedings against the Forestry Commission,
Thora Sawmilling Pty Ltd and any other person or corporation involved in contraventions
of the Clean Waters Act, the Environmental Offences and Penalties Act and, possibly, other
State environmental laws.

In April 1991, Thora Sawmilling commenced the construction of a temporary forest road
between Killiekrankie Mountain and New England National Park. The road is within
Oakes State Forest. Thora Sawmilling has a sawlog quota for areas including Oakes State
Forest which as a matter of practice (although not law) entitles it to a timber licence to
extract its annual quota of sawlogs from areas designated by the Forestry Commission. A
timber licence is a statutory authority to fell timber issued under the Forestry Act 1916.

Before any logging can take place within a State forest, the Forestry Commission issues a
harvesting plan for each compartment (a compartment is an administrative division of a
State Forest - approximately 100-300 hectares). Harvesting plans contain the prescriptions
by reference to which all logging and ancillary activities are to take place. Ancillary
activities include the construction of what are called snigging tracks which radiate down
slope from log dumps. Timber is felled down slope of the log dump and tree trunks are
“snigged” or hauled up to the log dump by bulldozers where they are stacked on a
platform for ease of loading on to logging jinkers (20 tonne trucks). The jinkers then
transport the logs to the sawmill.

Whereas snigging tracks are constructed by the timber licensee (usually the sawmill
holding the quota) or its contractors, forest roads are constructed either by the Forestry
Commission or the sawmiller under contract to the Commission. The Forestry Commission
designs, supposedly supervises and pays for the construction of forest roads, as well as
their maintenance.

New South Wales is divided into Regions and each Region is divided into Districts. The
forester responsible for day-to-day operations within a district is the District Forester. The
forester responsible for policy and broader management of operations within a region is
the Regional Forester. Oakes State Forest is within Port Macquarie region and Urunga
district. Forests are aggregated in Management Areas. The Management Area may or may
not correlate with a Forest District.



Brief to Advise in Conference 14 April 1992
Page 2

For each Management Area there is a Management Plan. This is a formal statutory
document whose preparation is required by the Forestry Regulation 1983 and it must be
available at all times for inspection by the members of the public. The plan sets out strategy
for exploitation of the Forests, describes the commercial timber species available and
contains a minimum of ecological information, usually in a standard form. As most State
forests in New South Wales have never been surveyed for their environmental values, the
ecological information tends to be derivative and not based upon site specific survey. The
Forestry Commission has never recognised a legal or moral obligation to undertake pre-
logging environmental assessments in northeastern New South Wales.

The Management Plan will broadly outline the intensity of logging in particular forest
types (a term of art meaning a community of economic species which is known by the
name of the dominant or co-dominant overstorey commercial species). Most compartments
in Oakes State Forest have between 3 and 6 forest type within each compartment. Forest
types maps are produced for each State forest which, compartment by compartment,
describe the forest types. All economic assessment of resource is made on the basis of an
average density of commercial species in each forest type. Forest types do not necessarily
relate to any scientific or ecologically based system of floristic classification.

The Management Plan also contains prescriptions, that is, lists of restrictions which the
Forestry Commission imposes upon logging or roading in particular areas in recognition of
the multiple use values of State forests.

Some prescriptions purport to maintain fauna values, frequently by reserving between one
and three “habitat trees” per hectare, often in clumps every five hectares. There is ample
scientific evidence that this prescription, when applied in the faunistically rich forests of
northeastern New South Wales, is hopelessly inadequate and has probably led to the local
or regional extinction of sensitive forest-dependent species.

Another prescription is to maintain a certain percentage of canopy after logging, but this
prescription is usually more related to maintaining visual catchment values than fauna
values.

A third common prescription is the maintenance of unlogged areas as corridors through
which fauna can move. Most such areas are in fact unloggable because they are too steep
or because they follow drainage lines and are reserved from significant logging or tractor
movement to prevent erosion of creek banks. The anti-erosion prescriptions are also
recognised by scientists as inadequate for the high rainfall areas of New South Wales.
Those prescriptions are called the Standard Erosion Mitigation Conditions (SEMC) and
were most recently up-dated in 1990. They were originally developed by Mr Marshall of
the Soil Conservation Service for logging in the Eden Management Area which has quite
different rainfall intensivities to northeastern New South Wales.
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Prescriptions which “zone” land in a forest into particular cases are denoted witl: numbers
(for example, PMP 1.1.1) which are then transposed to a “PMP map” or a Preferred
Management Priority map for the State forest. The map is formally signed by the Chief of
the Management Planning Division (an SES appointee) and in doing so he zives the
imprimatur of the Commission to the zoning decision contained on the plan. The areas of
forest not subject to any special prescription are, by virtue of the Management Plan and
the PMP system, available for maximum economic utilisation logging subject to the
SEMCS and any logging prescriptions contained in the harvesting plans.

Harvesting plans are signed by the forester preparing them and countersigned by the
District Forester. Under the Management Plan, no harvesting can take place without first
issuing a harvesting plan. Although the harvesting plan should contain site specific
ecological detail, most are prepared with only a cursory glance at the area in question,
frequently by persons without any qualifications in environmental protection.



DUM.

TO: BRUCE WOOLF, TIM ROBERTSON, JOHN CORKILL, DAILAN
PUGH, TREVOR PIKE, PHILIP PELLS, JOHN McGARITY, KEITH
BISHOP.

FROM: MARK ANDERSON

DATE: 10 APRIL 1992

RE: OAKES STATE FOREST

I have been asked to put together a summary of the evidence required for the
interlocutory application to the Court for the benefit of the experts who will be
attending the Forest. This is done with a view to the types of things they should
notice, measure and comment upon in any affidavits and reports they make following

their inspection of the Forest.

The Application to the Court will be based upon the evidence that there is a real or

significant likelihood that the requirements for making an order under the
Environmental Offences and Penalfies Act 1989, section 25 will be satisfied. Those

requirements are

A) that there is a breach, or a threatened or apprehended breach of the Clean Waters

Act 1970, the Timber Industry (Interim Protection) Act 1992 ("TIIP Act") and

B) the breaches, or threatened or apprehended breaches, is, or are, likely to cause
harm to the environment.
"Harm" means any direct or indirect alteration of the environment that has the effect

of degrading the environment including a breach of the Clean Waters Act 1970, that is

any act or omission which results in the pollution of any waters.

"Environment" means any aspect of the surroundings including the land, waters, and
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atmosphere, animals, plants, and other forms of life, and includes the aesthetic
appearance, sounds, smells, tastes, and textures.
The definition of pollute is very wide and covers the placing by a person, or
corporation through its servants or agents, in or on any land a pollutant so that it can
end up in the water as a direct result of its being where it is, whether or not it was
intended to go into the waters.
The definition of pollute is satisfied if
A) the polluting matter can be introduced into or on the waters (whether through an
act or omission or just by being where it is) so that the physical , chemical, or
biological condition of the waters is changed; or
B) if any refuse, litter, debris, or matter present makes or is likely to make (including
by chemical reaction with things already in the waters) the waters unclean,
undrinkable for farm animals, poisonous or harmful to aquatic life, animals, birds or
fish in or around the waters.
C) The types of "matter" which are prescribed for the purposes of the CWA’s third
definition of pollute by discharging that matter, or by discharging it without complying
with the prescribed standards are (relevantly):

plant matter of any description including vegetable or fruit wastes, leaves, grass,
trees, wood, sawdust, shavings, chips, bark or other forest products or refuse;

inorganic matter of any description including ashes, ballast, soil, earth, mud,
stones,sand, clay residue or washings from any mineral processing or extractive
operation or soil, spoil or washings from any dredging operation;

animal matter of any description including carcases of animals, parts or remains
of animals, offal, flesh or bones;

chemicals or poisonous substances of any description.
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RX G3 066865749 G3 02,27 12:20| 03 21 4 |OK
RX G3 025692811 G3 0227 12:59| 01’ 33 2 |OK
RX G3 02 391 9604 G3 0227 13:01| 02 52 4 |OK
RX G3 61 2 271206 | ACF SYDNEY 02727 14:46| o1’ 41 2 |OK
RX G3 61 2 283 2059 G3 0227 14:50| 00’ 32 @ |NG
0 ##293
RX G3 060 218225 G3 02,27 15:44| 03 22 6 |OK
RX G3 0943 245193 G3 02,27 15:53| 22’01 | 43 |OK
RX G3 02 8585283 G3 0227 16:18| 01’13 2 |oOK
RX G3 02 2475945 G3 0227 16:23| 12'35| 18 |OK
RX G3 066512818 G3 0227 16:55| 16'33| 17 |0OK
RX G3 02 3642782 G3 0227 17:15| 01’12 2 |OK
RX G3 612 264 8005 G3 0227 17:43| 0@ 31 0 |NG
0 ##293
RX G3 612 264 8005 G3 02/27 17:44| 1508 | 28 |OK
RX G3 022371205 G3 0228 08:12| 02’55 5 |oK
RX G3 G3 02,28 09:08| 01’ 09 2 |NG
2 ##292
X G3 2471206 | ACF SYDNEY 02,28 10:19| 05 40 8 |OK
RX G3 G3 02,28 12:35| o1’ 00 1 |OK
RX G3 61 2 2353099 G3 0228 14:27| ©1'57 3 |oK
RX G3 6123692356 G3 02/28 15:24| 03 34 4 |NG
4 005
RX G3 6123692356 G3 0228 15:28| o1’ 39 1 |NG
1 #005
RX G3 6123692356 G3 0228 15:31| 04’09 6 |OK
TX G3 2351244 G3 0228 15:42| 01’23 3 |0K
RX G3 38763604519 G3 02,28 15:51| 01’ 16 2 |OK
RX G3 068 820726 G3 0228 16:14| 03’ 30 6 |OK
RX G3 61 2 626 3627 | LOW & ASSOCIATES | 0228 16:21| 04’55 7 |OK
RX G3 61 02 602 7525 G3 0228 16:32| 00’ 29 1 |NG
1 ##106
RX G3 G3 02,28 16:36| o7 12| 11 |OK
RX G3 38763604519 G3 02,28 17:05| o1 14 2 |OK
RX G3 066512818 G3 02,28 17:07| 00 53 1 |NG
1 ##106
RX G3 066512818 G3 0228 17:09| 190 10 9 |OK
RX G3 G3 02728 17:20| 0823 | 13 |OK
RX G3 G3 02728 17:41| 09 16| 15 |[OK
RX G3 61 3 5872002 G3 03,02 10:23| 00’55 1 |OK
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"Waters" is defined in the CWA to be any river, stream, lake, lagoon, swamp,
wetlands, unconfined surface water, natural or artificial watercourse, dam or tidal
waters (including the sea), or part thereof, and includes water stored in artificial
works, water in water mains, waterpipes and water channels, and any underground or

artesian water, or any part thereof.

The TIIP Act, section 10, makes it mandatory for the person who carries out logging
operations on Schedule 4 land to comply with the relevant Management Plan applying
to that land and the Code of Logging Practices applying to the land. The Commission
must comply with the Code of Logging Practices and the Management Plan which

prescribe the Soil Erosion Mitigation Conditions.

The evidence can be stated to comprise then, merely as a guide to which can be added

or subtracted according to the applicability in each relevant specialty:

1. The correct lithological description by soil types and erosivity of the soil and
geological features having regard to the slopes and the observance or not of the
Soil Erosion Mitigation Conditions applicable, by the logging operations which
include the construction of the road.

o The likely discharge rates for streams that drain the logging operations area,
having regard to rainfall records and types of vegetation which are established
and their requirements or preferred rainfall habitats.

3. Comments upon the co-efficient of runoff for the area in both the short term
and the long term.

4. The known effects of roading, logging and post-logging burning on the
mobilisation of sediments in forested catchments.

3. Methods by which disturbed sediments move into water courses over both the
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10.

1.

12.

13.

short and long term.

As a result of the inspection , an estimate of the sediment yield likely during
the various phases of operations, during storm events and over the long term.
Adequacy of the SEMC and special conditions contained in the Management
Plan in preventing the movement of sediments into water courses.
The predictability or otherwise of rainfall events, fires, etc..and the complexities
of safe forest management to minimise soil erosion, in the sense of Olive and
Rieger (1988) published in Warner's tome. Specifically, what assurances can the
Commission make that significant erosion and siltation of water courses will not
occur.
The impact of mobilised sediments on :

i) water quality

i) aquatic habitats of fish and invertebrates

iii) birds or other animals.
Likely changes to the water retention capabilities of the catchments and the
resultant effects on catchment water yields into the surrounding creeks and
rivers in periods of low rainfall or drought, in both the short and long term
post logging operations.
Current knowledge or lack thereof of aquatic species in the Bellinger river
downstream of the affected creeks.
The potential direct effects of suspended sediments likely to be mobilised from
roads and logged or cleared areas, (particularly in storm events) on known
species.
The indirect resultant effects of alteration of the aquatic habitats due to the

effects of the operations on aquatic species.



14,

15.

16.

17.

18.

19.

21,

22.

25.

26.

5

The ability or otherwise to predict such effects given the state of current
knowledge of the impact of logging and associated activities on soils and the
unpredictability of rainfall events. Are there seasonal factors of the biology of
aquatic species (e.g. Spawning, migration, food availability etc) which need to
be considered.

The extent to which the Management Plan or SEMC adequately considers this
part of the environment any likely impacts of the activities and any measures to
mitigate those impacts.

Cumulative effects upon the increases in sediment levels within the affected
catchment.

Susceptibility to erosion and magnitude of peak discharges.

Increased hillslope erosion rates, if any, as a result of the road construction and
stream banks or watercourses due to decreased vegetation.

Comments upon the frequency at which sediment is delivered to the drainage
system.

Impact of the operations locally and regionally through any cumulative effects.
Effect upon the Ph level of the streams/creeks/river due to the presence of soils
and other eroded matter and matter already present in the water.

The effect of runoff water upon the road constructed.

The amount of soil likely to be or in fact eroded having regard to the road
construction and the terrain.

Where the runoff is likely to go, or if known where it has gone and the effect
of that munoff upon the watercourses or other "waters".

The amount and the types of debris or other "matter" washed into the waters.
The effect upon the environment of the construction of the road having regard

to the factors that are included in the definition of environment and harm.



27.

28.

29.

30.

6

The observed effects and the observed causes/opinions as to the causes of such
degradation of the environment.

Whether it is likely that the harm will continue, and if so for how long and
what steps should be taken to remedy the harm.

The likely effect of the pollution of the watercourses by soil and other matter
upon animal, bird, aquatic or fish life in the immediate area and regionally.
The ways in which the construction of the roads and logging operations do not
comply with the code of logging practices, management plan, and Standard Soil
Erosion Mitigation Conditions 1990, and whether and in what respects, even if
those documents were complied with, there would continue to be a real
likelihood, or more, of continued harm to the environment or pollution of the

waters.

(Ao

Mark Anderson

10th April 1992
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TO: BRUCE WOOLF, TIM ROBERTSON, JOHN CORKILL, DAILAN
PUGH, TREVOR PIKE, PHILIP PELLS, JOHN McGARITY, KEITH
BISHOP.

FROM: MARK ANDERSON

DATE: 10 APRIL 1992

RE: OAKES STATE FOREST

I have been asked to put together a summary of the evidence required for the
interlocutory application to the Court for the benefit of the experts who will be
attending the Forest. This is done with a view to the types of things they should
notice, measure and comment upon in any affidavits and reports they make following

their inspection of the Forest.

The Application to the Court will be based upon the evidence that there is a real or
significant likelihood that the requirements for making an order under the
Environmental Offences and Penalties Act 1989, section 25 will be satisfied. Those
requirements are

A) that there is a breach, or a threatened or apprehended breach of the Clean Waters
Act 1970, the Timber Industry (Interim Protection) Act 1992 ("TIIP Act") and

B) the breaches, or threatened or apprehended breaches, is, or are, likely to cause
harm to the environment.

"Harm" means any direct or indirect alteration of the environment that has the effect
of degrading the environment including a breach of the Clean Waters Act 1970, that is
any act or omission which results in the pollution of any waters.

"Environment” means any aspect of the surroundings including the land. waters, and



[
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atmosphere, animals, plants, and other forms of life, and includes the aesthetic
appearance, sounds, smells, tastes, and textures.
The definition of pollute is very wide and covers the placing by a person, or
corporation through its servants or agents, in or on any land a pollutant so that it can
end up in the water as a direct result of its being where it is, whether or not it was
intended to go into the waters.
The definition of pollute is satisfied if
A) the polluting matter can be introduced into or on the waters (whether through an
act or omission or just by being where it is) so that the physical , chemical, or
biological condition of the waters is changed; or
B) if any refuse, litter, debris, or matter present makes or is likely to make (including
by chemical reaction with things already in the waters) the waters unclean,
undrinkable for farm animals, poisonous or harmful to aquatic life, animals, birds or
fish in or around the waters.
C) The types of "matter” which are prescribed for the purposes of the CWA's third
definition of pollute by discharging that matter, or by discharging it without complying
with the prescribed standards are (relevantly):

plant matter of any description including vegetable or fruit wastes, leaves, grass,
trees, wood, sawdust, shavings, chips, bark or other forest products or refuse;

inorganic matter of any description including ashes, ballast, soil, earth, mud,
stones,sand, clay residue or washings from any mineral processing or extractive
operation or soil, spoil or washings from any dredging operation;

animal matter of any description including carcases of animals, parts or remains
of animals, offal, flesh or bones;

chemicals or poisonous substances of any description.



3

"Waters" is defined in the CWA to be any river, stream, lake, lagoon, swamp,
wetlands., unconfined surface water, natural or artificial watercourse, dam or tidal
waters (including the sea), or part thereof, and includes water stored in artificial
works, water in water mains, waterpipes and water channels, and any underground or

artesian water, or any part thereof.

The TIIP Act, section 10, makes it mandatory for the person who carries out logging
operations on Schedule 4 land to comply with the relevant Management Plan applying
to that land and the Code of Logging Practices applying to the land. The Commission
must comply with the Code of Logging Practices and the Management Plan which

prescribe the Soil Erosion Mitigation Conditions.

The evidence can be stated to comprise then, merely as a guide to which can be added

or subtracted according to the applicability in each relevant specialty:

i The correct lithological description by soil types and erosivity of the soil and
geological features having regard to the slopes and the observance or not of the
Soil Erosion Mitigation Conditions applicable, by the logging operations which
include the construction of the road.

2 The likely discharge rates for streams that drain the logging operations area,
having regard to rainfall records and types of vegetation which are established
and their requirements or preferred rainfall habitats.

o Comments upon the co-efficient of runoff for the area in both the short term
and the long term.

4. The known effects of roading, logging and post-logging burning on the
mobilisation of sediments in forested catchments.

o Methods by which disturbed sediments move into water courses over both the



10.

1L

4

13.

short and long term.

As a result of the inspection , an estimate of the sediment yield likely during
the various phases of operations, during storm events and over the long term.
Adequacy of the SEMC and special conditions contained in the Management
Plan in preventing the movement of sediments into water courses.
The predictability or otherwise of rainfall events, fires, etc..and the complexities
of safe forest management to minimise soil erosion, in the sense of Olive and
Rieger (1988) published in Wamer's tome. Specifically, what assurances can the
Commission make that significant erosion and siltation of water courses will not
occur.
The impact of mobilised sediments on :

i) water quality

ii) aquatic habitats of fish and invertebrates

iii) birds or other animals.
Likely changes to the water retention capabilities of the catchments and the
resultant effects on catchment water yields into the surrounding creeks and
rivers in periods of low rainfall or drought, in both the short and long term
post logging operations.
Current knowledge or lack thereof of aquatic species in the Bellinger river
downstream of the affected creeks.
The potential direct effects of suspended sediments likely to be mobilised from
roads and logged or cleared areas, (particularly in storm events) on known
species.
The indirect resultant effects of alteration of the aquatic habitats due to the

effects of the operations on aquatic species.



14.

15.

16.

17.

18

19.

20.

21.

22.

23.

5

The ability or otherwise to predict such effects given the state of current
knowledge of the impact of logging and associated activities on soils and the
unpredictability of rainfall events. Are there seasonal factors of the biology of
aquatic species (e.g. Spawning, migration, food availability etc) which need to
be considered.

The extent to which the Management Plan or SEMC adequately considers this
part of the environment any likely impacts of the activities and any measures to
mitigate those impacts.

Cumulative effects upon the increases in sediment levels within the affected
catchment.

Susceptibility to erosion and magnitude of peak discharges.

Increased hillslope erosion rates, if any, as a result of the road construction and
stream banks or watercourses due to decreased vegetation.

Comments upon the frequency at which sediment is delivered to the drainage
system.

Impact of the operations locally and regionally through any cumulative effects.
Effect upon the Ph level of the streams/creeks/river due to the presence of soils
and other eroded matter and matter already present in the water.

The effect of runoff water upon the road constructed.

The amount of soil likely to be or in fact eroded having regard to the road
construction and the terrain.

Where the runoff is likely to go, or if known where it has gone and the effect
of that runoff upon the watercourses or other "waters".

The amount and the types of debris or other "matter” washed into the waters.
The effect upon the environment of the construction of the road having regard

to the factors that are included in the definition of environment and harm.



2%

28.

29.

30.

6

The observed effects and the observed causes/opinions as to the causes of such
degradation of the environment.

Whether it is likely that the harm will continue, and if so for how long and
what steps should be taken to remedy the harm.

The likely effect of the pollution of the watercourses by soil and other matter
upon animal, bird, aquatic or fish life in the immediate area and regionally.

The ways in which the construction of the roads and logging operations do not
comply with the code of logging practices, management plan, and Standard Soil
Erosion Mitigation Conditions 1990, and whether and in what respects, even if
those documents were complied with, there would continue to be a real
likelihood, or more, of continued harm to the environment or pollution of the

waters.

Mark Anderson

10th April 1992
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TO: BRUCE WOOLF, TIM ROBERTSON, JOHN CORKILL, DAILAN
PUGH, TREVOR PIKE, PHILIP PELLS, JOHN McGARITY, KEITH
BISHOP.

FROM: MARK ANDERSON

DATE: 10 APRIL 1992

RE: OAKES STATE FOREST

I have been asked to put together a summary of the evidence required for the
interlocutory application to the Court for the benefit of the experts who will be
attending the Forest. This is done with a view to the types of things they should
notice, measure and comment upon in any affidavits and reports they make following

their inspection of the Forest.

The Application to the Court will be based upon the evidence that there is a real or
significant likelihood that the requirements for making an order under the

Environmental Offences and Penalties Act 1989, section 25 will be satisfied. Those

requirements are

A) that there is a breach, or a threatened or apprehended breach of the Clean Waters
Act 1970, the Timber Industry (Interim Protection) Act 1992 ("TIIP Act") and

B) the breaches, or threatened or apprehended breaches, is, or are, likely to cause
harm to the environment.

"Harm" means any direct or indirect alteration of the environment that has the effect
of degrading the environment including a breach of the Clean Waters Act 1970, that is
any act or omission which results in the pollution of any waters,

"Environment” means any aspect of the surroundings including the land, waters, and



2

atmosphere, animals, plants, and other forms of life, and includes the aesthetic
appearance, sounds, smells, tastes, and textures.
The definition of pollute is very wide and covers the placing by a person, or
corporation through its servants or agents, in or on any land a pollutant so that it can
end up in the water as a direct result of its being where it is, whether or not it was
intended to go into the waters.
The definition of pollute is satisfied if
A) the polluting matter can be introduced into or on the waters (whether through an
act or omission or just by being where it is) so that the physical , chemical, or
biological condition of the waters is changed; or
B) if any refuse, litter, debris, or matter present makes or is likely to make (including
by chemical reaction with things already in the waters) the waters unclean,
undrinkable for farm animals, poisonous or harmful to aquatic life, animals, birds or
fish in or around the waters.
C) The types of "matter" which are prescribed for the purposes of the CWA’s third
definition of pollute by discharging that matter, or by discharging it without complying
with the prescribed standards are (relevantly):

plant matter of any description including vegetable or fruit wastes, leaves, grass,
trees, wood, sawdust, shavings, chips, bark or other forest products or refuse;

inorganic matter of any description including ashes, ballast, soil, earth, mud,
stones,sand, clay residue or washings from any mineral processing or extractive
operation or soil, spoil or washings from any dredging operation;

animal matter of any description including carcases of animals, parts or remains
of animals, offal, flesh or bones;

chemicals or poisonous substances of any description.



3

"Waters" is defined in the CWA to be any river, stream, lake, lagoon, swamp,
wetlands, unconfined surface water, natural or artificial watercourse, dam or tidal
waters (including the sea), or part thereof, and includes water stored in artificial
works, water in water mains, waterpipes and water channels, and any underground or

artesian water, or any part thereof.

The TIIP Act, section 10, makes it mandatory for the person who carries out logging
operations on Schedule 4 land to comply with the relevant Management Plan applying
to that land and the Code of Logging Practices applying to the land. The Commission
must comply with the Code of Logging Practices and the Management Plan which

prescribe the Soil Erosion Mitigation Conditions.

The evidence can be stated to comprise then, merely as a guide to which can be added

or subtracted according to the applicability in each relevant specialty:

L The correct lithological description by soil types and erosivity of the soil and
geological features having regard to the slopes and the observance or not of the
Soil Erosion Mitigation Conditions applicable, by the logging operations which
include the construction of the road.

2. The likely discharge rates for streams that drain the logging operations area,
having regard to rainfall records and types of vegetation which are established
and their requirements or preferred rainfall habitats.

3 Comments upon the co-efficient of runoff for the area in both the short term
and the long term.

4. The known effects of roading, logging and post-logging burning on the
mobilisation of sediments in forested catchments.

- X Methods by which disturbed sediments move into water courses over both the



10.

11.

12.

13.

short and long term.

As a result of the inspection , an estimate of the sediment yield likely during
the various phases of operations, during storm events and over the long term.
Adequacy of the SEMC and special conditions contained in the Management
Plan in preventing the movement of sediments into water courses.
The predictability or otherwise of rainfall events, fires, etc..and the complexities
of safe forest management to minimise soil erosion, in the sense of Olive and
Rieger (1988) published in Wamer’s tome. Specifically, what assurances can the
Commission make that significant erosion and siltation of water courses will not
occur.
The impact of mobilised sediments on :

i) water quality

ii) aquatic habitats of fish and invertebrates

iii) birds or other animals.
Likely changes to the water retention capabilities of the catchments and the
resultant effects on catchment water yields into the surrounding creeks and
rivers in periods of low rainfall or drought, in both the short and long term
post logging operations.
Current knowledge or lack thereof of aquatic species in the Bellinger river
downstream of the affected creeks.
The potential direct effects of suspended sediments likely to be mobilised from
roads and logged or cleared areas, (particularly in storm events) on known
species.
The indirect resultant effects of alteration of the aquatic habitats due to the

effects of the operations on aquatic species.



14.

15.

16.

17.

18.

19.

21.

22.

25,

26.

S

The ability or otherwise to predict such effects given the state of current
knowledge of the impact of logging and associated activities on soils and the
unpredictability of rainfall events. Are there seasonal factors of the biology of
aquatic species (e.g. Spawning, migration, food availability etc) which need to
be considered.

The extent to which the Management Plan or SEMC adequately considers this
part of the environment any likely impacts of the activities and any measures to
mitigate those impacts.

Cumulative effects upon the increases in sediment levels within the affected
catchment.

Susceptibility to erosion and magnitude of peak discharges.

Increased hillslope erosion rates, if any, as a result of the road construction and
stream banks or watercourses due to decreased vegetation.

Comments upon the frequency at which sediment is delivered to the drainage
system.

Impact of the operations locally and regionally through any cumulative effects.
Effect upon the Ph level of the streams/creeks/river due to the presence of soils
and other eroded matter and matter already present in the water.

The effect of runoff water upon the road constructed.

The amount of soil likely to be or in fact eroded having regard to the road
construction and the terrain.

Where the runoff is likely to go, or if known where it has gone and the effect
of that runoff upon the watercourses or other "waters".

The amount and the types of debris or other "matter” washed into the waters.
The effect upon the environment of the construction of the road having regard

to the factors that are included in the definition of environment and harm.



27.

28.

29.

30.

6

The observed effects and the observed causes/opinions as to the causes of such
degradation of the environment.

Whether it is likely that the harm will continue, and if so for how long and
what steps should be taken to remedy the harm.

The likely effect of the pollution of the watercourses by soil and other matter
upon animal, bird, aquatic or fish life in the immediate area and regionally.

The ways in which the construction of the roads and logging operations do not
comply with the code of logging practices, management plan, and Standard Soil
Erosion Mitigation Conditions 1990, and whether and in what respects, even if
those documents were complied with, there would continue to be a real
likelihood, or more, of continued harm to the environment or pollution of the

waters.

Mark Anderson

10th April 1992



MEMORANDUM.

TO: BRUCE WOOLF, TIM ROBERTSON, JOHN CORKILL, DAILAN
PUGH, TREVOR PIKE, PHILIP PELLS, JOHN McGARITY, KEITH
BISHOP.

FROM: MARK ANDERSON

DATE: 9 APRIL 1992

RE: OAKES STATE FOREST

I have been asked to put together a summary of the evidence required for the
interlocutory application to the Court for the benefit of the experts who will be
attending the Forest. This is done with a view to the types of things they should
notice, measure and comment upon in any affidavits and reports they make following

their inspection of the Forest.

The Application to the Court will be based upon the evidence that there is a real or
significant likelihood that the requirements for making an order under the
Environmental Offences and Penalties Act 1989, section 25 will be satisfied. Those
requirements are

A) that there is a breach, or a threatened or apprehended breach of the Clean Waters

Act 1970, the

1992 ("TIIP Act") and

B) the breaches, or threatened or apprehended breaches, is, or are, likely to cause
harm to the environment.

"Harm" means any direct or indirect alteration of the environment that has the effect
of degrading the environment including a breach of the Clean Waters Act 1970, that is
any act or omission which results in the pollution of any waters.

"Environment" means any aspect of the surroundings including the land, waters, and
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atmosphere, animals, plants, and other forms of life, and includes the aesthetic
appearance, sounds, smells, tastes, and textures.
The definition of pollute is very wide and covers the placing by a person, or
corporation through its servants or agents, in or on any land a pollutant so that it
canend up in the water as a direct result of its being where it is, whether or not it was
intended to go into the waters.
The definition of pollute is satisfied if
A) the polluting matter can be introduced into or on the waters (whether through an
act or omission or just by being where it is) so that the physical , chemical, or
biological condition of the waters is changed; or
B) if any refuse, litter, debris, or matter present makes or is likely to make (including
by chemical reaction with things already in the waters) the waters unclean,
undrinkable for farm animals, poisonous or harmful to aquatic life, animals, birds or
fish in or around the waters.
C) The types of "matter” which are prescribed for the purposes of the CWA’s third
definition of pollute by discharging that matter, or by discharging it without complying
with the prescribed standards are (relevantly):

plant matter of any description including vegetable or fruit wastes, leaves, grass,
trees, wood, sawdust, shavings, chips, bark or other forest products or refuse;

inorganic matter of any description including ashes, ballast, soil, earth, mud,
stones,sand, clay residue or washings from any mineral processing or extractive
operation or soil, spoil or washings from any dredging operation;

animal matter of any description including carcases of animals, parts or remains
of animals, offal, flesh or bones;

chemicals or poisonous substances of any description.



FROM DPP L3 CUu-SCV 02.28.1992 17:14 P

Office of the Director of Public

Prosecutions -

New South Wales '
#

Postal Address: Locked Bag 8

: Street
Street Address 265 Castlercagh Sydney South NSW 2000

Sydney South NSW 2000

DX Number: 11525 Sydney Downtown . Fax Number: (02) 267-2227

@ Facsimile Transmission Cover Sheet

o OW)  REWMER
Tﬂ‘X Ng . 22 L A4y

From: KAREN STA Frol\

Office of the Director of Public Prosecutions

¥LE&9

Telephone: (02) 285 -

® éo::ceming: ¥ v P\GT&m A W“"g\-’w .
T S 4 (0§94, RoT
)\MA

M&Dwy& et
v Plo WW%W

'-l'S‘

Total number of pages includin'g this cover sheet:

WARNING

Facsimile thermal paper can be highly unstable. If the accompanying
documents contain authorisation or other important information, they should
be copied on to a good quality paper before filing or otherwise storing.




3

"Waters" is defined in the CWA to be any river, stream, lake, lagoon, swamp,
wetlands, unconfined surface water, natural or artificial watercourse, dam or tidal
waters (including the sea), or part thereof, and includes water stored in artificial
works, water in water mains, waterpipes and water channels, and any underground or

artesian water, or any part thereof.

The TTIP Act, section 10, makes it mandatory for the person who carries out logging
operations on Schedule 4 land to comply with the relevant Management Plan applying
to that land and the Code of Logging Practices applying to the land. The Commission
must comply with the Code of Logging Practices and the Management Plan which

prescribe the Soil Erosion Mitigation Conditions.

The evidence required then is :

1. The correct lithological description by soil types and erosivity of the soil and
geological features having regard to the slopes and the observance or not of the
Soil Erosion Mitigation Conditions applicable, by the logging operations which
include the construction of the road.

2. The likely discharge rates for streams that drain the logging operations area,
having regard to rainfall records and types of vegetation which are established
and their requirements or prefferred rainfall habitats.

3 Comments upon the co-efficient of runoff for the area in both the short term
and the long term.

4. The known effects of roading, logging and post-logging buming on the
mobilisation of sediments in forested catchments.

5 Methods by which disturbed sediments move into water courses over both the

short and long term.
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ACTY# MODE CONNECTION TEL CONNECTION 1D START TIME |USAGE T. |PAGES RESULT
3737 |AUTO RX G3 089817183 28/02 12:46 0041 1 |0K
3738 [AUTO RX G3 0011 61 2 2298479 28/02 13:24 03'53 § |OK
3739 [AUTO RX G3 61 02 7962886 | LEDLIN PARTNERS |28/02 13:32| 00'28 1 |0K
3740 [AUTO RX G3 28/02 14:01 02'19 1 |NG

I #2201

3741 [AUTO RX G3 025887795 | JOHNSTON VAUGHAN |28/02 14:16 01°19 4 |OK
3742 |AUTO RX G3 28702 14:21 04°08 5 |OK
3|AUTO RX ECM 02 7244178 28702 14:26 01°28 2 |OK

44 |AUTO RX G3 612 264 8005 28/02 14:29 03°37 § |OK
3745 |AUTO RX G3 |046 551245 28702 14:49 01°14 3 |OK
3746 |AUTO RX G3 060 215364 DG SKINNER 28/02 15:00 02’31 5 |OK
3747 [AUTO RX G3 02 8298038 28/02 15:04 00°52 2 |OK
3748 [AUTO RX ECM 022195873 28702 15:05 01°31 2 |OK
3749 [AUTO RX G3 02 891 4323 28/02 15:16 02'54 7 |OK
3750 |AUTO RX G3 61 3 6143250 28/02 15:22 01°45 4 |OK
3751 [AUTO RX G3 5538445 |SIMPSON HARRISO (28/02 15:24 02'52 4 |OK
3753 |AUTO RX ECM 28/02 15:34 0031 1 |[OK
3754 |[AUTO RX G3 02 9762993 28/02 15:85 0121 3 |OK
3755 |AUTO RX ECM 28/02- 15:37 0048 2 |OK
3756 |AUTO RX G3 4IW S WK 28/02 15:41 00°33 1 |OK
3757 |AUTO RX G3 0B6 511205 28,02 15:45 0721 7 |OK
3758 |AUTO RX ECM 61 2 9593494 |STEEVES LUMLEY 28/02 15:53 01'14 2 |OK
3759 | AUTO RX G3 28/02 15:58 04°02 4 |OK
3760 | AUTO RX G3 28702 16:02 09"47 17 |OK
3761 |AUTO RX G3 28/02 16:13 00740 1 |OK
3762 |AUTO RX G3 063 722736 28/02 16:15 01740 3 |OK
3 |AUTO RX G3 044416953 28/02 16:18 11'32 18 |OK
Po4 | AUTO RX G3 2645596 28/02 16:29 0211 5 |OK
3765 [AUTO RX G3 61 02 602 7525 28/02 16:38 01714 3 |OK
3766 |AUTO RX G3 02 356 2723 28/02 16:40 00°50 2 |OK
3767 [AUTO RX G3 61 2 7082334 |THURLOW FISHER 28702 16:4% 00" 43 2 OK
3768 [AUTO RX G3 61 2 2477118 28/02 16:49 01°24 3 |OK
3770 | AUTO RX G3 28/02 16:59 07°13 12 |OK
3771 |MEMORY RX G3 61 2 4361265 28702 17:07 04°23 8 |OK
3772 |MEMORY RX G3 066 56 1811 28702 17:13 0219 3 |OK
3773 |MEMORY RX ECM 61 2 261 8886 |MILES CLINTON 28/02 17:17 02°43 § |0K
3774 |AUTO RX G3 61 2 4361265 28/02 17:28 09°58 19 |OK
3775 |AUTO RX G3 066 56 1811 28/02 18:14 00°54 1 |OK
3776 |AUTO RX G3 01/03 20:25 00°37 1 |OK
3777 |AUTO RX G3 02 5163779 01403 21:59 00°32 1 |OK
3778 |AUTD RX G3 02703 09:23 10°35 12 (0K




10.

1L

12.

13.

14.

4

As a result of the inspection , an estimate of the sediment yield likely during
the various phases of operations, during storm events and over the long term.
Adequacy of the SEMC and special conditions contained in the Management
Plan in preventing the movement of sediments into water courses.
The predictability or otherwise of rainfall events, fires, etc.and the
complexitiesof safe forest management to minimise soil erosion, in the sense of
Olive and Rieger (1988) published in Warner's tome. Specifically, what
assurances can the Commisiion make that significant erosion and siltation of
water courses will not occur.
The impact of mobilised sediments on :

i) water quality

ii) acquatic habitats of fish and invertebrates

iii) birds or other animals.
Likely changes to the water retention capabilities of the catchments and the
resultant effects on catchment water yields into the surrounding creeks and

rivers in periods of low rainfall or drought, in both the short and long term

post logging operations.

Current knowledge or lack thereof of acquatic species u—rhE\Q;kgs:'S;.a-t,e-—

EJ7e in the Bellinger river downstream of the affected creeks.

The potential direct effects of suspended sediments likely to be mobilised from
roads and logged or cleared areas, (particularly in storm events) on known
species.

The indirect resultant effects of alteration of the acquatic habitats due to the
effects of the operations on acquatic speciess.

The ability or otherwise to predict such effects given the state of current

knowledge of the impact of logging and associated activities on soils and the



15.

16.

17.

18.

19.

21.

22,

25.

26.

27,

S

unpredictability of rainfall events. Are there seasonal factors of the biology of
acquatic species (e.g. Spawning, migration, food availablity etc) which need to
be considered.

The extent to which the Management Plan or SEMC adequately considers this
part of the environment any likely impacts of the activities and any measures to
mitigate those impacts.

Cumulative effects upon the increases in sediment levels within the affected
catchment.

Susceptibility to erosion and magnitude of peak discharges.

Increased hillslope erosion rates, if any, as a result of the road construction and
stream banks or watercourses due to decreased vegetation.

Comments upon the frequency at which sediment is delivered to the drainage
system.

Impact of the operations locally and regionally through any cumulative effects.
Effect upon the pH level of the streams/creeks/river due to the presence of
soils and other eroded matter and matter already present in the water.

The effect of ranoff water upon the road constructed.

The amount of soil likely to be or in fact eroded having regard to the road
construction and the terrain.

Where the runoff is likely to go, or if known where it has gone and the effect
of that runoff upon the watercourses or other "waters".

The amount and the types of debris or other "matter" washed into the waters.
The effect upon the environment of the construction of the road having regard
to the factors that are included in the definition of environment and harm.

The observed effects and the observed causes/opinions as to the causes of such

degradation of the environment.
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TN # MODE CONNECTION_TEL CONNECTION ID | START TIME |USAGE T.| PAGES| RESULT
k6607 |[AUTO RX  G3 G3 02/26 16:40| ©02'33| 5
6608|AUTO RX  G3 G3 02/26 16:44| oI'36 | 3 |OK
6609|AUTO TX  G3 5809325 G3 02,26 17:06| 00'43 [ 1 |oK
6610|AUTO RX  G3 a3 02/26 17:47| @530 | 7 |oK
6611|AUTO RX  G3 602 6601 G3 02,27 09:29| @522 | 8 |oK
6612|AUTO TX  G3 2311904 G3 02/27 10:57| 00’34 | 1 |oK
6613[AUTO RX @3 G3 02,27 11:32| @610 | 7 |OK
14|AUTO RX  G3 |61 2 2234083 G3 02-27 11:38| @630 | 12 |oK
6615(AUTO RX  G3 066865749 G3 02-27 12:20| 0321 | 4 [oK
6616|AUTO RX  G3 025692811 a3 02-27 12:59| era3| 2 |oK
6617 [AUTO RX G3 02 391 9604 G3 0227 13:01| 02’52 4 |OK
6618[AUTO RX  G3 61 2 271206 | ACF SYDNEY 02/27 14:46| or4l| 2 [oK
6619|AUTO RX  G3 61 2 283 2059 a3 02/27 14:50| 00°32| © NG
0 ##293
6620|AUTO RX  G3 060 218225 63 02/27 15:44| 0322 | 6 |[OK
6621|AUTO RX  G3 043 245193 a3 02/27 15:53| 22°@1 | 43 oK
6622|AUTO RX  G3 02 8585283 a3 02-27 16:18| o113 | 2 |oK
k6623 [AUTO RX  G3 | 02 2475945 G3 02,27 16:23| 1235 | 18 [OK
*é; AUTO RX  G3 066512818 63 02/27 16:55| 16'33 | 17 |oK
h6B25 |AUTO RX  G3 02 3642782 G3 02-27 17:15| or12| 2 |oK
46626 [AUTO RX  G3 612 264 8005 G3 02/27 17:43| 00°'31| @ |NG
0 #4293
KG62T|AUTO RX G 612 264 8005 G3 02/27 17:44| 1508 | 28 |oK
6628|AUTO RX  G3 022371205 a3 0228 08:12| 0255 5 |OK
k6629 |AUTO RX  G3 a3 02/28 09:08| ©1'09 | 2 NG
2 #4292
6630|AUTO TX  G3 2471206 | ACF SYDNEY 02,28 10:19| 0540 | 8 |OK
6631|AUTO RX  G3 G3 02/28 12:35| eree| 1 |oK
6633|AUTO RX  G3 61 2 2353099 G3 02-28 14:27| oI'57 | 3 |oK
6634|AUTO RX  G3 6123692356 a3 02/28 15:24| 0334 | 4 [NG
4 #005
6635(AUTO RX  G3 6123692356 a3 02-28 15:28| 01’39 | 1 |NG
1 #005
6636|AUTO RX  G3 6123692356 a3 02-28 15:31| eses| 6 |ok
6638|AUTO TX  G3 2351244 a3 02/28 15:42| @1'23 [ 3 |oK
6640|AUTO RX  G3 38763604519 G3 02/28 15:51| er'16| 2 |oK
641(AUTO RX  G3 068 820726 G3 02/28 16:14| @330 | 6 |OK
6642|AUTO RX  G3 61 2 626 3627 | LOW & ASSOCIATES |02/28 16:21| ©4'55| 7 [oOK
6643|AUTO RX  G3 61 02 602 7525 G3 02/28 16:32| 0029 | 1 [NG
1 ##106
’4 AUTO RX @3 G3 02/28 16:36| o7 12| 11 [oK
6046|AUTO RX  G3 38763604519 a3 02-28 17:05| or14| 2 [oK
6647 |AUTO RX  G3 066512818 a3 02/28 17:07| 00'53 [ 1 |NG
1 ##106
6648|AUTO RX 63 066512618 a3 02/28 17:09| 10°10| 9 |oK
6649|AUTO RX  G3 G3 02/28 17:20| 0823 | 13 |oK
6651|AUTO RX  G3 a3 02/28 17:41| @916 | 15 |oK




6

28.  Whether it is likely that the harm will continue, and if so for how long and
what steps should be taken to remedy the harm.

29.  The likely effect of the pollution of the watercourses by soil and other matter
upon animal, bird, aquatic or fish life in the immediate area and regionally.

30.  The ways in which the construction of the roads and logging operations do not
comply with the code of logging practices, management plan, and Standard Soil
Erosion Mitigation Conditions 1990, and whether and in what respects, even if
those documents were complied with, there would continue to be a real
likelihood, or more, of continued harm to the environment or pollution of the

waters.

Mark Anderson

9th April 1992
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TN # MODE CONNECTION TEL | CONNECTION ID | START TIME |USAGE T.| PAGES| RESULT
6607|AUTO RX _ G3 G3 02/26 16:40| 0233 5 |[OR
6608|AUTO RX  G3 G3 02/26 16:44| 01'36 [ 3 |OK
6609(AUTO TX  G3 5809325 G3 02/26 17:06| 0043 | 1 |OK
10(AUTO RX  G3 G3 02/26 17:47| ©5'30 | 7 |OK
6611|AUTO RX  G3 602 6601 G3 02/27 09:29| 0522 | 8 |OK
12(AUTO TX @3 2311904 G3 02/27 10:57| 0034 1 |oOK
13(AUTO RX  G3 G3 02/27 11:32| ee10| 7 |oK
6614|AUTO RX  G3 |61 2 2234083 G3 02-27 11:38| 06’30 [ 12 |OK
6615(AUTO RX  G3 066865749 G3 02/27 12:20| 0321 | 4 |OK
6616(AUTO RX  G3 025692811 G3 02/27 12:59| o1'33| 2 |oK
6617|AUTO RX  G3 02 391 9604 G3 02/27 13:01| ©2'52| 4 |OK
18[AUTO RX 3 61 2 271206 | ACF SYDNEY 02/27 14:46| or'41| 2 |oK
6619|AUTO RX  G3 61 2 283 2059 G3 02/27 14:50| ©00'32| 0 |NG
0 ##293
6620|AUTO RX @3 060 218225 G3 02/27 15:44| 0322 | 6 |OK
6621 |AUTO RX  G3 043 245193 G3 02/27 15:53| 22'01 | 43 |OK
6622|AUTO RX  G3 02 8585283 G3 02/27 16:18| o1'13| 2 [oK
6623(AUTO RX  G3 | 02 2475945 G3 02,27 16:23| 1235| 18 |OK
Q AUTO RX  G3 066512818 G3 02/27 16:55| 1633 | 17 |oK
5|AUTO RX @3 02 3642782 G3 0227 17:15| eori12| 2 |oK
6626|AUTO RX  G3 612 264 8005 G3 02/27 17:43| 00’31 | 0@ |NG
0 ##293
6627 |AUTO RX  G3 612 264 8005 G3 02/27 17:44| 1508 | 28 |oOK
6628 | AUTO RX G3 022371205 G3 02-28 ©8:12| 02’55 5 |OK
6629(AUTO RX  G3 G3 02/28 09:08| o1'03 | 2 |NG
2 #4292
6630|AUTO TX  G3 2471206 | ACF SYDNEY 02/28 10:19| 0540 | 8 |oOK
6631|AUTO RX 3 G3 02/28 12:35| o1'ee| 1 |oK
6633[AUTO RX  G3 61 2 2353099 G3 02/28 14:27| or's7| 3 |oK
6634[AUTO RX  G3 6123692356 G3 02/28 15:24| 0334 | 4 |[NG
4 #005
6635(AUTO RX  G3 6123692356 G3 02/28 15:28| o1'33| 1 |[NG
1 #005
6636 [AUTO RX  G3 6123692356 G3 0228 15:31| e4 09| 6 |OK
6638[AUTO TX  G3 2351244 G3 02/28 15:42| 01'23 | 3 [0k
6640 [AUTO RX  G3 38763604519 G3 02/28 15:51| or16| 2 |[oK
6641 [AUTO RX  G3 068 820726 G3 02/28 16:14| 0330 | 6 |OK
6642 [AUTO RX  G3 61 2 626 3627 | LOW & ASSOCIATES |02/28 16:21| 0455 7 [oK
6643|AUTO RX  G3 61 02 602 7525 G3 02/28 16:32| 0029 | 1 |[NG
1 #4106
@: wrorx a3 G3 02/28 16:36| o7 12| 11 |[OK
6046 [AUTO RX  G3 38763604519 G3 02/28 17:05| o1'14| 2 |[OK
6647 |AUTO RX @3 066512818 G3 02728 17:07| 00’53 | 1 |[NG
1 #4106
6648(AUTO RX  G3 066512818 G3 0228 17:09| 10°10| 9 |[OK
6649[AUTO RX  G3 G3 02/28 17:20| 0823 | 13 |0k
6651 [AUTO RX  G3 G3 02/28 17:41| 0916 | 15 |OK
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1. SUMMARY

This code will apply to all harvesting operations

controlled by the Port Macquarie Forestry Region.

. Set out hereunder are codes of logging practice to
ensure: -
- good standards of workmanship;

safe working practices; . e

- protection of the forest and its environment:

- adequate accountability for products obtained.

A1l contractors and/or operators in State Forests and
other Crown-timber lands are required to comply with the

provisions of this code.
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Grade of Snig Track, extraction
Extraction or Minor Road

Maximum Spacing of Banks
along Track or Road

Degrees Percentage Average Erosion Hazard|High Erosion Hazard

0 - 15 0 =27 60 metres 50 metres

15 - 20 27 - 37 40 metres 30 metres

20 - 25 37 - 47 20 metres 15 metres

25 - 30 47 - 57 15 metres no snig tracks to
be constructed

to

Minimum Effective Height (unconsolidated) of all standard type cross-
banks~is 50 cms. Effective height of roll-over type cross banks is

invert is to be not less than 2 metres.

cms while the distance between the top of the bank and middle of

Where there is a high erosion hazard, the grades of snig tracks,
extraction tracks and minor roads shall be limited and shall be
specified according to the erosion hazard, and in any event shall not
exceed 25 degrees. Where the erosion hazard is less, the grade shall
exceed 25 degrees only where specified.

(iii)

(iv)

(v)

As far as is practicable, slash shall be retained on extraction tracks,
timber extraction by walk-over techniques shall be wused, and the
construction of snig tracks shall be minimised. In any event the use of
a blade shall only be permitted for removal of soil from a snig or
timber extraction track during initigl track construction and during
track drainage. "Blading-off" shall ' be permitted only where track
damage "“is minimal and subsequent drainage and repair is possible. Each
"blading-off" operation must be specifically approved.

Where there is high erosion hazard, snigging and extraction of timber
from areas with slopes over 30 degrees shall not be permitted if track
construction is required. Where there is a low or moderate soil erosion
hazard, snigging and extraction of timber from areas with slopes over 35
degrees shall not be permitted if track construction is required. Where
specifically approved by the supervising officer, tracks may be
constructed on slopes in excess of these limits where it is necessary to
traverse these slopes for short distances to enable timber to be
extracted from areas of lesser slope.

Snig or timber extraction tracks shall not cross the beds of streams
without application of the same conditions which apply to minor roads.



CONSULTANTS BRIEF TO ADVISE
draft 4 - 27 May 1992

MATTERS WHICH OUGHT TO BE TAKEN INTO ACCOUNT BY THE E.P.A. WHEN
CONSIDERING APPLICATIONS FOR LICENCES FOR LOGGING OPERATIONS TO
POLLUTE WATERS WITHIN FORESTED CATCHMENTS.

1. Please provide a written report, from within your field of expertise, advising what matters are
relevant in making reasonable or reliable assessments of :

(a) the nature and the extent of pollutlon being or likely to be caused by logging operations (scc
definition below);

(b) the impact of the pollution on the environment;
(c) the practical measures which may be taken to prevent, control, abate or mitigate that pollution;

(d) the practical measures which may be taken to protect the environment from defacement,
defilement or deterioration as a result of that pollution.

Further, please advise whether, in your opinion, consideration of the above matters

(e) could be adequately made from existing published material only, or would necessarily require
the carrying out of site specific surveys.

If it is your opinion that site specific surveys would be required, please also advise:
(f) what field work should be undertaken within your field of expertise.
In addition, please advise:

(g) whether, in your opinion, the conditions of the licence issued to the Forestry Commission for
the Coffs Harbour Forestry Region are likely to be effective in preventing, controlling, abating
or mitigating that pollution or protecting the environment from defacement, defilement or
deterioration as a result of that pollution in the Sunday and Scraggy Creeks catchments in the
Oakes State Forest.

Finally, please advise:
(h) an appropriate standard of water quality for the Bellinger River with particular reference to its
tributaries, incorporating in such a standard the following factors:
visual; biochemical and biological oxygen demand; pH levels <6.5 or >8.5; faccal
coliforms counts; settleable matter; suspended solid concentrations; and any effect on
aquatic life or water associated wildlife.

2. Confer with barristers Mr Tim Robertson and Mr Mark Anderson, senior and junior counsel
respectively, on the drafting of this report

3. Confer with other consultants or professional colleagues as appropriate and where necessary.

4. Swear or affirm an affidavit for use in proceedings in the Land and Environment Court, to be
settled by counsel, which incorporates your advice on the above matters and details of your current
CV.

5. Be available to appear to give evidence, if necessary, in proceedings before the Land and
Environment Court on dates which will be later advised at such times as may be convenient to you.

NB. “logging operations” means:

(a) the cutting and removal of timber from land;
(b) the provision of access roads necessary to enable or assist the cutting and removal of the
timber; and
(c) hazard reduction burning carried out on Crown-timber lands within the meaning of the
Forestry Act 1916. [source: Pollution Control Licence, 7 May 1992]
jre 27/5/°92



CLEAN WATERS REGULATIONS, 1972

Reprint of Rﬂl.omﬁabluhed in Government Gazette No. 117 of 3rd November, 1972.
Headings o in P1s I-V repealed by Gazetie No. 64 of 1.5.81. Other amendments 1o
the regulations extracted are noted below the particular regulation.

PART I

2. (1) In these Regulations, except in so far as the context or subject-
matter otherwise indicates or requires—

"‘biochemical oxygen demand’’ means the quantity of oxygen uti-
lised in the biochemical oxidation of organic matter in a sample of waters
or of wastes, determined in accordance with the method specified in the
Standard Methods;

‘‘chemical oxygen demand’’ means the ?‘uantity of oxygen utilised to
oxidise matter determined in accordance with the method specified in the
Standard Methods;

“common drain'’ means any drain, other than a sewer, which is
vested in, or is in the care, control or management of, or is on land
ied by, a person and which is or is likely to be used for the
conve of any pollutant into waters from any other drain which is
ve in, or is in the care, control or mangement of, or is on land
occupied by, some other person;

“‘dangerous s'" has the meaning ascribed thereto in section19 (5)
of the Inflammable Liquid Act, 1915;

“‘overflow drain'' means any drain which is used or is likely to be
used to divert any pollutant into any waters from another drain when that
other drain is surcharged as a result of damage, excessive rainfall or any
emergency;

*‘restricted substance’’ means any substance specified in column 1 of
Schedule 2;

**Standard Methods'' means ‘'Standard Methods for the Examina-
tion of Water and Wastewater'" (14th edition, 1975) as published {Sintly
by the American Public Health Association, the American Water Works
Association and the Water Pollution Control Federation:

“‘the Act"" means the Clean Waters Act, 1970;

‘“‘thermal wastes' means any liquid which, after being used in or in
connection with any manufacturing, trade or domestic process, is dis-
charged into waters and which, immediately before it is so discharged,
has a temperature of 2 s Celsius or more greater than the temper-
ature, taken immediately before or immediately after the temperature of
the liquid being discharged is taken, of any similar liquid immediately
before it is used in or in connection with that manufacturing, trade or
domestic process.

z‘lbcﬁu” nit],-o,. of ““Standard Methods" substituted, Gazette No. 166 of

ILGL AP (NSW,;Val ) 161 | Reloase 2: 11.6.801)

reg. 2 LOCAL GOVERNMENT LAW & PRACTICE (N.S.W.)

(2) the following matter is prescribed as matter for the purposes of
paragraph (c) of the definition of **pollute’ in section § of the Act:—
(a) without limiting the generality of paragraph (b), wastes—
(i) causing biochemical oxygen demand:
(ii) causing chemical oxygen demand;
(iii) containing non-filtrable residues:
(iv) containing gases (other than oxygen) or filtrable
residues;
(v) containing any nitrogen compound;
(vi) containing any phosphorus compound;
(vii) containing methylene blue active substances;
(viii) containing any restricted substance:
(ix) containing any radioactive substance;
(x) containing faecal coliforms;
(xi) containing any pesticide or herbicide;
(xii) having a pH value of less than 6.5 or more than 8.5;
(xiii) containing oil, grease or floating solids:
(b) any matter of the following nature:—

(i) animal matter of any description including carcases of
animals, parts or remains of animals, offal, flesh or
bones;

(i) Fh.nl matter of any description including vegetable or

ruit wastes, leaves, grass, trees, wood, sawdust,
shavings, chips, bark or other forest products or
refuse;

(iii) inorganic matter of any description including ashes,
ballast, soil, earth, mud, stones, sand, clay residue or
washings from any mineral processing or extractive
operation or soil, spoil or washings from any dredging
operation;

(iv) night soil, excreta, manure, septic tank wastes or urine;

(v) any matter likely to be infectious:

(vi) scrap metal, glass, junk, paper, plastics, rubbish, motor
or other veha%lca. any industﬁnr:liquid or solid) waste,
and refuse of any other description;

(vii) oil or inflammabie liquids of any description;

(vii) :hnsmicals or poisonous substances of any description;

(c) thermal wastes.

(3) Where in these Regulations a reference is made to any act, matter or

as being an ** roved'’ act, matter or thing, that reference is to any

such act, matter or thing, as the case may be, as the Commission may
from time to time approve.

[Reg. 2 (3) amended, Gazette No. 77 of 15.6.73.]
hefimitione

“Commission'': 3. 5.

“wastes'': 8. §.

‘waters': 5. §.

[ Makmnae 2: 11.6.81) 162 LOL &P (NSW)Vel)



CLEAN WATERS REGULATIONS 1972 reg 8

3. (1) Where for the purposes of these regulations any test for
determining the nature or concentration in waters or in wastes of any matter
is carried out, that test shall be carried out in accordance with the
appropriate method specified in Schedule 1.

(2) Notwithstanding clause (1), the person carrying out any test pursuant
to that clause, may, where the result of the test would not be affected, vary
the procedural details specified in the method utilised.

4. * - . - - .

[Reg 4 omit Gaz 174 21/12/90 11223.]

PART 111
CLASSIFICATION OF WATERS
8. For the purposes of section 11(1) of the Act, waters shall be classified
as follows:—

CLASS S: Specially Protected Waters—waters into which—
(a) no wastes are to be discharged; and
(b) only Class P waters flow.

— CLASS P: Protected Waters—waters into which—

(a) wastes are not to be discharged except as provided in respect of this
classification;

(b) where sewerage is available, wastes which are of a type acceptable
to the sewerage authority are not to be discharged otherwise than
by way of a sewer;

(c) overflows from sewers, wastes pumping stations, treatment works
or other parts of a sewerage system are not to be discharged,

(d) organic wastes are not to be discharged unless they are so treated
that the resulting effluent has—

(i) where the relative proportion of water to the wastes is 19:1
or more—a biochemical oxygen demand of not more than
twenty milligrams per litre and a non-filtrable residue of not
more than thirty milligrams per litre; or

(ii) where the relative proportion of water to the wastes is less
than 19:1 and the oxygen content of the wastes is, or is likely
to be, reduced as a result of the discharge—such a lower
biochemical oxygen demand and non-filtrable residue as
may be approved;

(e) wastes are not to be discharged unless the concentration of plant
nutrients in the wastes is controlled so as to prevent excessive plant
growth in, abnormal variation in dissolved oxygen or pH levels in,
or degradation of the appearance of, the waters;

(f) infectious wastes or wastes in which faecal coliforms are likely to
be present are not to be discharged unless—
(i) the wastes are treated in an approved manner; and
(ii) in the case of waters likely to be used for bathing—the
faecal coliform density as determined in an approved

manner after sampling at an approved location does not
exceed 200 per 100 millilitres;
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(g) wastes are not 1o be discharged unless they are visually free of
grease, oil, solids and unnatural discolouration and free of
settieable matter;

(h) wastes are not to be discharged if the resulting concentration of the
wastes in the waters—
(i) is or is likely to be harmful, whether directly or indirectly,
to aquatic life or water-associated wildlife:
(ii) gives risc to or is likely to give rise to abnormal
concentrations of the wastes in plants or animals; or
(iii) in the case of fresh water, is likely to affect the use of the
walers for hun:ua consumption, domestic or industrial
purposes, watering of stock or the irrigation of land;

(i) wastes are not to be discharged if the concentration of any
renrgcud substance in the wastes exceeds the concentration
specified opposite that substance in Schedule 2;

(j) wastes are not to be discharged into the waters if the pH value of
the wastes is less than 6.5 or more than 8.5 or if the discharge
induces a variation in the pH value of the waters of more than 0.2;

(k) wastes are not to be discharged if the radioactivity level of the
wastes exceeds the levels specified in Schedule 3;

(1) thermal wastes are not Lo be discharged into the waters.
CLASS C: Controlled Waters—waters into which—

(2) wastes are not to be discharged except as provided in respect of this
classification;

(b) where sewerage is available, wastes which are of a type acceptable

to the sewerage authority are not to be discharged otherwise than
by way of a sewer;

(c) overflows from sewers, wastes pumping stations, treatment works
or other parts of a sewerage system are not to be discharged into
the waters except in accordance with approved conditions;
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Summary

The State Pollutioa Control Commission has conducted extensive watcr quality
sufveys of several rivers in the Nortb Coast Regioa of New South Wales. The
program was developed in response to iscreasing comcern from the public and
government orgaaisations that point and diffuse sources of pollution were
having detrimeatal impacts on aguatic environments and fisheries resources.

The program involved iavestigatioas of all major rivers in the Nortb Coast
Region including the Tweed, Richmond, Clarence, Bellinger, Kzalang, Macleay,
Brunswick, Hastings and Manning. The investigations commcnced in November
1983 and data were collected until April 1986. Not all rivers were sampled
over this whole period as the program was  flexible; when sufficieat
information was collected on a specific river, some SuUrveys were
discontinued 2nd mew oass started. The timing and aumber of surveys
conducted were designed to reflect a wide range of river flow conditions.

The study was partially funded from the Commission’s resources and by the
Commogwealth Government's Wage Pause (WPP) and Community Employment (CEP)
Programs. This is the second in a series of reports summarising the

investigations carried out uader the Northers Rivers Water Quality Study.

The study was designed to collect a serics of databases that would enable a
review to be carried out of current lazd use and effluent disposal
strategies in the Bellinger and Kalang Rivers. Data were collected ia tbe
following categories: background catchment details, land use activities,
licensed discharges, rainfall, river flow and water quality characteristics.

Water quality in the Bellinger Valley was measured and found to be of an
acceptable standard in terms of oxygesation, clazity and putriest status.
High nutrient levels were observed umder low flow conditions at some
locations during some surveys but the flushing and assimilative capacity of
the river was sufficient to easure water quality did nmot deteriorate.

Currest licence coaditicas for the Bellinges sewage treatment works (STW)
and Norco Dairy were adeguate to protlest river water quality. However,
disposal of effluent from the Uruaga STW iato Urunga Lagoon — 2 body of
water that develops poor water guality during dry-weather periods = was
upsatisfactory. Future strategies should direct Uruaga effluear to the river
mouth for disposal on an ebb tide.

Gravel extraction proposed for the Bellinger River should be coatrolled to
cnsure deep boles are mot created, particularly pear the Norco Dairy,
Raleigh.

Finally, i.nvéstigaticns of ths antimony mill fouad no coantamination of
Uronga Lagoon by trace metals.
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6§ CONCLUSIONS AND RECOMMENDATIONS

The water quality of the Bellinger and Kalang Rivers, aud Urunga Lagoon were
assessed nader a wide range of flow conditions. Durisg low flow conditions,
putrients .are mainly from poist sources of urban origin. Duriag medium aad
high flows, putrients are . priocipally of diffuse agricultural origin. These

agricultural isputs are a major factor affecting water gquality is the lower
catchment. Storms pear towns such as Bellisgen and Urunga cause pellution 10
flow inte rivers with urban run—off. Point source discharges, from both the
dairy and the sewage treatmeni works, cause localised impact with some
assimilation taking place dowastrcam of discharge locations. These zomes

were pot extensive enmough to affect the overall water quality withia the
system.

To summarise the status of major water quality composeals of the Bellinger
and Kalang Rivers:

oxygenation was good (>74 per cent saturation);

clarity was good;

assimilation zones were evidemt but not extreme;

plant growths were minimal

nutrient coscentrations were high in localiscd arcas but gemerally
below accepted threshold limits; aad

stratification, due to npatural salinity gradiemts, was confined to the
tidal section '

The current discharge liceace conditioms were found to be adeguate in the
Bellinger River where sufficient assimilative aad flushing capacity was
available to maintain acceptable water guality standards. Disposal
strategies for effluent from the Urmnga STW require review as the corrent
discharge locatioz, Urunga Lagoon, was found to be a relatively poorly
flushed water body with poor water quality. Land Bse activities and licensed
discharges, although producing measurable changes in water quality, were not
found to be having long-term detrimeatal impact op watcr quality of the
Bellinger and Kalapg Rivers, even during dry conditions.

No further water quality iavestigations of thbe Bellinger and Kalang Rivers
are required ia the short term (five years) provided land use activities and
industrial discharges do not chapge sigsificantly. Augmentation of the
Bellingea STW beyond current plans may require reassessment, particularly if
calculated river nutriemt values were to exceed previously discussed
threshold concentrations. Further augmentation beyond existing proposals may
require putrient removal facilities to be installed It is recommended that
the Urunga STW discharge be to the river mouth as a staged ebb tide
discharge to reduce possible impacts oz Urunga Lagoon.

Ag altermative being imvestigated by the local conncil is disposal to
wetlands. However these areas werc receatly designated upder legislation to
protect wetlands and they appear to be unpsuitable for use for effluent
disposal unless scientific investigation proves no loag—term ill effects.
The option of wetland disposal is thereforc not recommended.

Gravel extractios proposed for the Bellinger River between Raleigh aad
Repton should be restricted so deep holes are aot created in the river bed
particularly adjacent to Norco Dairy. Extractive industries in assessing
likely river bed depths should disregard a natural 10 m deep hole dowastream
of Repton rail bridge.
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ARBOIN

SAMPELES

[.\!c'.l_i' Weight | |

of Extract
| | Extrac | Cocthoient
00 g Standard Varun
Analyst N f Adsorba : . Mea
g 00 dsorbam Deviaton Mean
Sy g . ; Atk {ean
p of Carbon Sample No Replicates | mg my
l nupmui activated [ [ ]
carbon (from shipping I § ) 2
| Z2 2 )
container) 1 § e | <
14" 1.0 'R
Activated carbon ! 87 0t I
870 I 2
exposed in large con | 6 t .
. ! | | Bh 6t 28 i.2
tamer, dried, mixed, 2 & 66 31 g
2 5 3 52 7
and divided in 70.0-¢ | 2 | 4 1 81 0 :
14 | 2 61 81 2.0 | il
P(’f“"ﬂ(
)
Acuvated carbon ex | 4 )3
: 0.3130% Ooio i
posed 1o same warter in } ik by 3
2 [ 6 05034 0013 | 2 6

\('Iliir.][l' ﬂ'l”“\'i'llnplt'l"'
(collected by Analyst
No. 3)

|
— ] -

= |
Extract weighed daily unnl A weight/day <0 I mg

t Extract u(lphuf\hn\- until A we ight/day< (9
* Extracts weighed daily unnil

rected into the vial with a tube o in an
unheated mechanical convection oven in
which no other samples ar e being proc-
essed. After abour 24 hr u-f dr ying, il
the wvial, using small forceps, to deter-
mine if the contents will stll “Aow " If
“flow" is evident, continue drying and
re-examine at 24-hr intervals \
If “fAow" is not evident
and calculate the CCE-m concentranon
Place vial in a desiccator with CaSO.
L](‘\Sit'.‘lnl f:.ll'
calculate

weigh vial

24 hr, reweigh .mui re
the concentration. If it is un-
changed report the calculated conce nera
ton. If the concentration has decreased
continue desiccator drying and daily re
weighing until the concentration is the
same on two successive days. If it 1s nec-
essary to delay the start of extract drying
cover the vial with aluminum foil and
store at room temperature for 2 or 3
tid\\

pl’r\mun av's weieht

dry fo constant concentration See Procedure (deying of extract)

If the extract is 1o be reprocessed for
identificanion of « omponents, test also an
exmract from hlank
nsure th

wctivated carbon to

ttam compound dentified did

not ongmate from the

the activated carbon,
the salv ent. or

the thimble
5. Calculation

1CA-B) X 1000]-(
D

where A=weight of vial plus

B=rare weaghr of vial.

extract,
3= '=\w||-fr of
CCE-m average blank # mg, Jn(ID—
volume of water sam; pled. Express result
to nearest 0.1 me/|

FOCE the standard proce
unul their
als are<0. |

dure of

weight changes at w

Mg
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6. Precision and Accuracy

Insuthcient data are avanlable o cal
]T: CCIsion }::![ some informanon

avanlable.  Se

Ihe concentratnions

culate
on reproducibnlin
[able 506:11
these data were calculared to three de
| an

mals and ed stanstically

.'\|l|‘|lul_g'_
minations with known compounds have

percentage-recovery deter

not been made. the increase in extract
yield? over that obtamned by previous
methods® indicates improved accuracy
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507 OXYGEN DEMAND (BIOCHEMICAL)*

Discussion

The biochemical oxygen demand
(BOD) determination described herein
is an empirical test in which standard
ized laboratory procedures are used to
determine the relauve oxygen require
ments of wastewaters, effluents, and pol-
luted waters. The test has its widest ap-
plication in measuring waste loadings to
treatment plants and evaluatng the
efficiency (BOD removal) ol such treat-

*BOD. biochemical oxygen demand

ment svstems. BOD values cannot be
compared unless the results have been
obrained under dentical test conditions.
['he test is of [imited value 1n measur-
ing the actual oxygen demand of surface
waters. The extrapolation of test results
to actual stream oxygen demands is
highly questionable because the labora-
tory environment does not rcproduu'
stream conditions such as temperature,
sunlight, biological population, water
movement, and oxy gen concentration
Samples for BOD analysis may un-
du!rldamm during

dergo significant
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handling and storage. Some of the de

mand may be sausfied if the sample 15
held for several davs hefore the test 1s
imnated : this results 10 a low esumation
of the true BOD. The extent of change
appears to be a function of the amount
ol Organic marter (food mp!\]\ ) and the
number and types of organisms (biolog
L'J] Pnpuhllnn‘ Il} rl_'ll”L(' I'JI[' C h.lH\_'L' n
oxygen demand that occurs between
sampling and tesung. keep all samples
at or below 4 C and begin incubauon
not more than 24 hr aftrer the sample is
collected

I'he amount of oxveen demand in the
\.Hl'll'l(' \\'I” .L'\‘}\!'I n :hl.' :1L'L'|.{ for dﬂd [hl'
degree of dilution

Acrate samples with low DO values
to increase the imual DO content above
that required by the BOD. Let air
bubble through a diffusion tube into the
sample for 5§ min, or untl the DO s at
least 7 rm,L_f-i Determine DO on one
portion of the acrated sample: seed an
other portion only if necessary, and in-
cubate it for the BOD determination

Complete stabilizanon of a given
Waste may rrqmrr a piji'll)d ol 1n-
cubanion too long for pracncal purposes
For L'}:I\ reason, I'1H' ] ni.t\ }!l'l'ltn.f ]‘I.l\
been accepred as standard. However, for
certain industrial wastes it may be adwvis-
able to determine the oxidauon curve
obtained. Conversion of data from one
incubation period to another can be
made only if such special studies are car-
ried out. Studies in recent vears have
shown that the exponential rate of car-
bonaceous oxidation, £, at 20 C rarely
has a value of 0.1, although i1t may vary
from less than one-half to more than
twice this value. This fact usually makes
it impossible to calculate the ulumarte
carbonaceous demand, L, of a sample
from ‘_-l!'al_\ BOD values unless the &
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value has been determined on the
sample. The exponennal interpretation
of BOD rate curves 1s a gross over-
‘-Iillp“fi(.ﬂinﬂ_ a }_’urhf t'\i]nl\t'll{l.l| Hr IS
not HIiJ[.IIHL'd .1|\.\.l\'\

The test measures the oxygen de-
m,l['lil ]lrlnill( 1'\1 ]u. r-.n'hun,m-um .Ilhi m
trogenous compounds, and immediate
oxidation. All of these have a bearing on
the oxygen balance of the receiving wa-
ter and must be considered in the dis
charge of a waste to such water. Differ-
entuation of the immediate dissolved
oxygen demand is described in 47 be-
low. Appropriate technics for the sup
pression of nitrification in tests for car-
bonaceous demand only are given
elsewhere. ' If nitrificanion suppression
is used, state this clearly when reporting
results. Bear in mind that some suppres-
sors may also inhibit carbonaceous oxi-
dation

2. Apparatus

a. Incubation bottles, 250- to 300-ml
capacity, with ground-glass stoppers.
Clean bottles with a good detergent,
rinse rh::rﬂugh[\'. and drain before use.
As a precaution against drawing air into
the dilution bortle during incubation,
use a water seal. Sausfactory water seals
are obtained by inverting the bottles in a
water bath or adding water to the flared
mouth of special BOD bortles

b. Air incubator or water bath, ther-
mostatically controlled at 20 C£1 C:
Exclude all light to prevent formation of

DO by algae in the sample.

3. Reagents

a. Distilled water: Use only high-
quality water distilled from a block un
or all-glass sull. Alernatvely, use de-
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1.|[1[M'n| waler H!L‘ water must contain
less than 0.01 mg/l copper. and be frec

of chlorine. chloramines, causuc alkahn

itv. orvane material, or acds

b Pr‘.?-"\‘f'r‘.',?h' buffer solution: Dissolve
8.5 g potasstum dihydrogen phosphare
KH:POas, 21.75 g2 li[p“[.l\\_lllﬂ'l hvdro
gen [\hn\ph.l!t K'”l’()l, 134 24 diso
dium  hvdrogen phosphate heptahy
drate. Na:HPQOs=7H:2:0; and 1.7 ¢
ammonium chloride, NH«CL, in about
500 ml distilled water and dilute to 1 |
The pH of this buffer should be 7.2
without further adjustment. Discard the
reagent (or anv of the following re-
awents) if there 1s any sign of biological
;frmuh in the stock bortle

¢. Magnesium sulfate solution Dis-
solve 22.5 ¢ MgS04+7H20 1n distilled
water and dilute to 1 |

d Calcum chloride solution: Dis-
solve 27.5 g anhydrous CaCl in dis-
tilled water and dilute to 1 1

¢ Ferric chlonide solution: Dissolve
025 g FeClis6H:0 in disulled water
and dilute to 1 |

[ Aad and alkali solutions, IN: For
neutralization of caustic or acidic waste
samples.

g. Sodium sulfite solution, 0.025N:
Dissolve 1.575 g anhydrous Na:SOs in
1.000 ml distilled water. This solution is
not stable; prepare daily.

b. Seeding: The purpose of seeding is
to introduce into the sample a biological
population capable of oxidizing the or-
ganic matter in the wastewater Where
such microorganisms  are already
present, as in domestic wastewater or
unchlorinated effluents and surface wa-
ters, seeding is unnecessary and should
not be used

When the sample contains very few
microorganisms—as a result, for ex-

545

ample. of chlorination, high temper
ature. or extreme pH seed the dilution
water. The standard seed material 15 set
tled domestic wastewater that has been
stored at 20 C for 24 10 36 hr. Use sut

ficient sced to produce a seed correction

(f4g) of at
Some samples—lot example. certain

east 0.6 me /|

industrial wastes—may require seeding
because of low microbial populaton.
lll” {hi'\ contaimn 'Jr_L‘:Jﬂli i‘l’lTIP”UH\!"
that are not readily oxidized by domestic
wastewater seed. For evaluatng the el-
fect of such a waste in a treatment sys-
temn. 1t 1s better to use Hp:‘tl‘.l‘l{t'd seed
material containing organisms adapred
to the use of the organic compounds
present Obrain such adapted seed from
the effluent of a biological treatment
process receiving the waste in question,
or from the receiving water below the
point of discharge [preferably 3 to 8 km
(2 to 5 miles) below] if the waste 1s not
being treated. When these sources are
not available, develop adapted seed in
the laboratory by continuously aerating
a large mmp'h- of water and feeding 1t
with small daily increments of the par-
ticular waste, together with soil or do-
mestic sewage, untl a satisfactory mi
crobial population has developed. The
special circumstances that call for the use
of adapted seed also may require seed
concentration higher than the standard
| o 2 ml/l. Decide on the kind and
amount of seed required for such spe-
cial-purpose studies on the basis of prior
experience with the particular waste and
the purpose for which the determination
is being made.

Adapted seed also has been used 1n
attempts to estimate the effect of a waste
on the receiving water. (See Section
507.1).
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4. Procedure

a. Preparation of dilution water Be-
fore use, store the disnlled water in cot

ron Plll_\_-'r'l| hottles long enourh lor 1t to
become saturated wath DO: or. o such
soraee 15 nat |,)|'.l|{|l,!| SATUTAn ’h\' wa
ter by shaking the parually filled boule
or by acraung with a supply ol clean
m:::}‘u-unl air. Use disolled water at
w041 C

Place the destred volume ol disulled
water 1n a suitable bottle and add 1 ml
cach of phosphate buffer, MgSOs,
CaCly. and FeCly solutions/| of water
If dilution water is 1o be stored 1n the
incubator, add the phosphate huffer just
before using the dilunon water

b. Seeding. See Y 3b et seq, preced-
ing. I the dilunion water 1s sceded, use it
the same day it 1s prepared

¢. Pretreatment

1) _‘-\.unph-\ CONTAINING CAUstie alka-
linity or acidity—Neurralize 1w abour
pH 7.0 with IN H2SOs or NaOH, us-
ing a pH meter or bromthymol blue as
an outside indicator. The pH of the
weded dilution water should not he
changed by the preparation of the lowest
dilution of sample

2) Samples containing residual chlo
rine compounds If the samples stand
for 1 to 2 hr, the residual chlorine often
will be dissipated. Prepare BOD dilu-
nons \\'lll] prnp(‘rl_\' “'('d(‘d \[ilﬂti'ﬂrd l.j"
lution water. Destroy higher chlorine
residuals in neutralized samples by add-
ing Na:S0s. Determine the appropriate
quantity of sodium sulfite solution on a
100- to 1,000-ml portion of the sample
by adding 10 ml of 1+1 acetc acd or
14 50 H2S0s, followed by 10 ml KI so
lution (10 g/ 100 ml) and titrating with
0.025N Na:SOs solution to the starch-
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volume ol
ntity of Na:SOs solution

\il_f’.'l’lﬂl!llll by the above test. mix aml

jodide end point Add o

\.llﬂ['s't the L

after 10 1o 20 muin &

a sample for re-
adual chlorine to check the treatment
Prepare BOD dilutons with seeded
standard dilution warer

1) "-'.lmplz_'n contaming  other  toxi
substances — Samples such as those from
industrial  wastes—for  example,  toxic
metals derived from planng wistes
frequently  require special study  and
treatment

4)  Samples ~u1u-|'~..t'.nr;=‘.n-{l with
DO —Samples contaming more than 9
mg/1 DO a1 20 C may be cricountered
during winter months or 1 localines
where .l|=:'\‘IL‘ are growing actively To
prevent loss of oxygen .|u1'||1j._' incubanon
of these samples reduce the DO 1o satu
ration by bringing the sample o about
20 C in a partly filled hottle and agiar-
ing it by vigorous shaking or by acraung
with Lillllpl't‘\\t'd air )

4. Dilution technic: Make several di-
lutions of the prepared sample to obtain
the T'{'tll]ll'('d depletons The following
dilutions are suggested: 0.1 o 1.0% lor
strong trade wastes, 1 to 5% for raw and
sertled sewage, 5 to 25% for oxidized ef
fluents. and 25 1o 100% for polluted riv-
er walers.

1) Carefully siphon standard dilution
warer. sceded if necessary, into a gradu-
ated L_\']mdf_‘r of 1.000 to 2.000 ml ca-
pacty, filling the cyhinder half full with-
out entrainment of air. Add the quantity
of carefully mixed sample 1o make the
desired dilution and dilute to the appro-
priate level with dilution water. Mix
well with a plunger-type muxing rod,
avoiding entrainment ol air Siphon the
mixed dilution into two BOD bortles,
one for incubation and the other for de-
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rermmination ol the mmal DO in rthe
muxture: stopper tghily and incubuate
for 5 davsat 20 € Water seil the BOD
hottles by tnvertung e teay of water 1o
the mcubator or by using a speetal wa
rer-seal bottle. Prepare succeeding dilu-
tions of lower concentration 10 the same
manner or by adding dilution water to
the unused pornon of the preceding di
lution

2) The dilution technic may be great
Iy simplified when surtable amounts of
\_Hn|,lll' are I'tu'.l\ul't‘li li"'t'l[]\ mnto hot
tes of known capacity with a large-up
volumetric  prpet and the bottdes are
filed with sufficient didunon water to
11|'||11|r wmnseroon ol the stoppu withaout
leaving air bubbles. Make dilunons
greater than 1:100 by diluting the waste
in a volumetric flask before ,hhhng 1t to
the incubation botdes for final dilunon

¢ Determination of DO: 1 the
sample represents 1% or more of the
lowest BOD dilunion, determine DO on
the undiluted sample. This determina-
ton is usually omitted on sewage and
sertled effluents known to have a DO
content of pr:n[n.',llh zero. With sam-
ples baving an immediate oxygen de-
mand. use a calculated imtial DO, 1n-
asmuch as such a demand represents a
load on the recetving water

[ Incubation- Incubate the blank di
lution water and the diluted samples for
§ days in the dark at 20 C. Then deter
mine the DO in the incubarted samples
and the blank using the azide modifi
cation of the 1odometric method or a
membrane electrode Unless the mem-
brane electrode is used, use the alum
fAlocculation method for incubated sam-
ples of muds and the copper sulfate-sul-
famic acid method for activated sludges
In special cases, other modifications may

he necessary. Phose dilutrons showing |

restdual DO of at least Lo

| and

}Il('!ltll] of at least 2 mg | are most rehi

able

¢ Seed correction If the dilutuon wa
ter is seeded. derermune the oxyvgen de
ilil".jn:‘. ol the wed by setung up 4
rate series of seed diluttons and select

those resultng i 40w 7Y

pletions in 5 davs, Use one of these de
pletions to « alculite the correcnon due 1o
the small amount of seed in the dilution
water. Do not use the seeded blank tor
seed correction hecause the ¥-day seeded
dilution water blank 1 subject to erratic
oxidaton due to the very high dilunion
of seed. which 1% not characterisog ol the
\l'L'lh.'ll '1-‘[”[J|l'

b Dilunton water control. Fill two
BROD bottles with unsceded dilunon
water. Stopper and water seal one of
these for incubation. Determine the DO
before incubation i the other bottle
Use the DO results on these twao bortles
as a rough check on the quality ol the
unseeded dilution water Do nor use the
deplenon obrained as a blank correction;
it should not be more than 0.2 mg/1 and
prcl'ur:lhh not more than 0.1 mg/I

i, Glucose-glutamic aad check: The
BOD test 1s a broassay pro edure, con
-scqm'n[l\ the results obtamed are influ-
enced greatly by the presence of toxi
substances or the use ol a poor seeding
material, Distilled waters frequently are
contaminated with toxic substances
most often copper—and some sewage
seeds are relanvely mactve I'he results
L are .1!\\ Avs

obrained with such water
lﬂ“-

The quality of the dilution water, the
effectiveness of the seed and the technic
of the analyst should be checked period
i(“_ﬂi_\ by using pure organic un‘r'lpuund\
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having known or determinable BOD. I
a p:lfllt_'1_||.ll' organic compound 1s known
o lR' })ll"\t_'n'[ ina I1,'||.\l'“ wasic, It may
well serve as a control on the seed used
For general BOD work, a mixture of
glucose and gluramic acd (150 mg/1 of
each) has certain advantages Glucose
has an excepuonally high and variable
oxidation rate with relatvely simple
seeds. When 1t 15 used nﬂll.ulur.m\h_
acid, the oxidation rate is stabilized and
1s similar to that obtained with many
municipal wastes (0.16 0 0.19 ex-
ponential rate). In exceptional cases, a
given component of a particular waste
may be the best choice to test the efficacy
ofa paru:_‘uhtr seed.

To check the dilution water, the seed
m:i[t:rl.'li, and the technic of the analvst,
prepare a standard solution mnl;lm]nu
150 mg/l each of reagent-grade piucmlt'
and glutamic acid that have been dried
at 103 C for 1 hr. Pipet 5.0 ml of this
solution into calibrated incubation bot-
tles, fill with seeded dilution water, and
incubate with seed control at 20 C for §
days. On the basis of a mixed primary
standard containing 150 mg/| each of
glucose and glutamic acid, the §-day
BOD varies in magnitude according to
the type of seed, and precision varies

ORGANIC CONSTITUENTS (500)

with the quality of seed, as shown in
Iable 507:1.

Except with the oxidized river water
and effluents, a low seed correction re-
sulted in an appreciably higher value for
the standard deviation. Check each seed
source to determipe the amount re
quired to obtain eptimum precision If
results differ appreciably from those giv
en 1n Table 507:1 after the seed source
has been considered, the techmic 1s ques-
uonable

i Immediate dissolved oxygen de-
mand: Substances oxidizable by mo-
lecular oxygen, such as ferrous iron, sul-
fite, sulfide, and aldehyde, impose a load
on the receiving water and must be k-
en into consideration. The rotal oxygen
demand of such a substrate may be de
termined by using a calculated ininial
DO or by using the sum of the immedi-
ate dissolved oxygen demand (IDOD)
and the §-day BOD. Where a differ-
entiation of the two components is de-
sired, determine the IDOD. The
IDOD does not necessarily represent
the immediate oxidauon by molecular
DO but may represent an oxidation by
the iodine liberated in the acidification
step of the iodometric method.

Tasce 507:1. Errect oF Seep Type anp Quanity on BOD Resuirs

§-day [ )
Type of Seed Goed Mean Standard
Chbtection §-day B.OH | Deviation
my/l mg/1 mg/l
Settled fresh sewage >0.6 218 | £11
Settled stale sewage >0.6 207 + 8
River water (4 sources) 0.05-0.22 224.242 £7.13
Activated sludge effluent 0.07-0.68 221 11
Trickling filter effluent 0.2-04 I 225 + 8

OXYGEN DEMAND (BIOCHE MICAL)

I'he deplenion o DO in a standard
water dilution of the sample in 15 mmn
has lu.':']‘. .H"-Il‘..l[ﬂ'. \('|n'1::.'-i as !iu'
IDOD. To determine the IDOD, sepa
ratelv measure the DO ol the sample
(which in most cases 15 zero) and the
DO of the dilution water. Prepare an
appropriate dilution of the sample and
dilution water and determine the DO
after 15 min. The calculated DO of the
sample dilution minus the observed DO
after 15 min is the IDOD, milli-
grams per liter, of the sample dilution

5. Calculation

a. Definitions

De = DO of onginal dilution warter

D= DO of diluted cample 15 min after
preparaton

D: = DO of diluted sample after incubation

S DO of origunal undiluted sample

= DO available in dilunion at zero nme
= Dop+SP
p = deamal fracuon of dilution water used
P = decimal fraction of sample used
B: = DO of dilution of seed control hefore in
cubation
B: = DO of dilunon of seed control after in-
cubanion
,‘ = ratio of seed 1n sample to seed in control
%% seed in Dh

% seed mn By
Seed correction={(B1-B2)f
b. Biochemical oxygen demand
When seeding 15 not required,

D:-D:
mg/l BOD = —

When using seeded dilution water,
(D DBy B:'j
mg/l BOD = — —P-— =

Including 1DOD if small or not deter
mined,

549
)i b
mg/l BOD =
P
¢ bmmediate dissolved oxygen de
mramd
DD
mg/1 1DOD =
P

Ihe DO deren mined on the unseeded
dilution water after incubation 15 not
used in the BOD ealculanions because
this practice would overcorrect for the
dilution water. In all the above caleu-
lations. corrections are not made for
emall losses of DO in the dilution water
during tncubation. 1 the dilution water
15 L1i1~:.ltl\|;utu1'\ l“"l”' correchons are

difficult and the results are questionable

6. Precision and Accuracy

At present there s no standard
against which the accuracy of the BOD
rest can be measured. To obtain inter
laboratory precision data, a g]n('(m:-;lu—
tamic acid mixture (§4 preceding)
with a theoretical oxygen demand value
of 194 mg/1 was analyzed by 73 partici-
pants. with each laboratory using its
own seed material The arithmetic
mean of all results was 175§ mg/1 and
the standard deviation of that mean was
+26 [1|;-"| (15%)
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508 OXYGEN DEMAND (CHEMICAL)

The  c¢hemical oxygen  demand
(COD) determination s a measure of
the oxygen equivalent of that portion of
the organic marter in a sample thar s
susceptible 1o oxidation by a strong

chemical oxidant. [ IS an important,
rapidly measured parameter for stream
and industrial waste studies and control
ol waste treatment plants. However, in
the absence of a catalyst the method fails
(3] IF]L]I_Idt' some arganic t'nmanmdn
(such as acetic acid) thar are hiologically
available to the stream r:r;gdn:\nn.hwhli'c
rmludm_u some hmluguil compounds
(such as cellulose) thay are not a part of
the immediare biechemical load on the
oxygen assets of the receiving water. The
carbonaceous portion of nitrogenous
compounds can be dcrcrmmu‘i. but
there is no reduction of the dichromare

h.\ ammonia I a waste Or ]_l\ .“n-'.'-?””hl
[J}'n_'r.'llt'd I'rnm the proteinaceous matrer
With certain  wastes containing toyi
substances, this test or 2 total organc
carbon determination may he lh:-lrunlu
method for de-rcrrmnmu the organ
load. Where wastes contain only readily
available organic bacterial food and no
toxic matter, the results can he used o
approximate the ultimare carbonaceous
BOD values

The use of exactly the same techni
each nme s important because only 4
part of the organic marter s included,
the proportion drp:'rul'lny on the chem
tcal oxidant used. the structure of the or-
ganic compounds, and the manipulative
procedure

The dichromare reflux method has
been selected for the COD determina-

OXYGEN DE». (CHEMICAL)

ton because it has ady antages over other

oxtdants in oxidizabilin applcability to

4 wide vanety of samples, and ease of
manipulaton. The test will find its ma
1or usefulness for waste control purpuoses
atter many values have been obramed
and correlated with some other Impor-

rant F'J.l.’.l['l'lt'[('! or parameters

1. General Discussion

a I’nm.ﬂ;n’u Most types of organic
matter are destroyed by a luu[mg mix-
ture of chromic and sulfuric acids A
sample 1s refluxed with known amounts
of potassium dichromate and sulfuric
aad and the excess dic hromate is titrated
with ferrous ammonium sulfate. The
amount of oxidizable organic matter,
ln(.‘.l"l“-L'd as l]‘(\"’-___"l'll (.'l"l“\'.'!l{_'[”. 15 PI'P'
portional 1o the potassium dichromate
consumed

b Interference and madequacies
Straight chain aliphatic compounds,
aromanc hydrocarbons, and pyridine
are not oxidized to any appreaable ex-
tent, although this methad gives more
nearly complete oxidation than the per-
manganate method. The straight-chain
compounds are oxidized more ca‘ﬂ'cm'cl},
when silver sulfate is added as a catalyst;
however, silver sulfate reacts with chlo-
ride, bromide, or iodide to produce pre-
cpitates that are oxidized only partially
by the procedure. There is no advantage
in using the catalyst in the oxidation of
aromatic hydrocarbons, but it is essen-
tial to the oxidation of straight-chain al-
cohols and acids

The oxidation and other difficulties
caused by the presence of chloride may
be overcome by using a complexing
technic for the elimination of chloride
This 1s accomplished by adding mercu-
ric sulfate to the samples before reflux-

5
;)

ing. This ues up the chloride ion as il
soluble mercuric chloride complex and
greatly reduces s ability to react fur
ther

Nitrite exerts a COD of 1.1 mpg mg
N. Since coneentrations of nitrite in pol
luted waters rarely exceed | or 2 mg/|
the  interference s constdered  in
signtheant and usually s nored. To
eliminare 2 significant interference due
to nitnite, add 10 mg sulfamic acid mg
mitrite N in the refluxing flask. Add the
sulfamic acid to the standard dichromare
solution, since it must be in luded in the
disulled water blank

¢. Application: The method can be
used to determine COD values of 50

mg/l or more with the coneentrated
dichromate. With the dilure dichro-
mate, values helow 10 mg/l are less ac
curate but indicate the order of magni-
tude

d _\}."rrr;_!:‘,rz{—.; and storage: Test un
stable samples withour delay Homoge-
mze samples containing settleable solids
in a blender 1w permit representative
sampling. If there 1s to be a delay before
analysis, preserve the sample by acid
ification with sulfuric acid. Make ininal
dilutions in volumetric flasks for wasres
containing a h|gh COD in order to re-
duce the error inherent In measuring
small volumes

2. Apparatus

a. Reflux apparatus, consisting of
500-ml or 250-ml erlenmeyer flasks
with ground-glass 24/40 peck® and
300-mm jacker Liebig, West, or equiva-
lent condenserst with 24/40 ground-
glass joint, and a hot plate having suf-

*Corning 5000 or equivalent
‘I“(_.ouhng 2360.91548, or equivalent
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ficient pawer to produce at least 1.4 W
m? (9 W/in?) of heaung surface, or
equivalent, to insure adequare boiling of
the contents of the refluxing flask

3. Reagents

a. Standard potassum  dichromate
solution, 0.250N: Dissolve 12.259 i
K2Cr205,
prrvmunl_\- dried at 103 C for 2 hr, in
disulled water and dilute to 1,000 ml

b. Sulfuric acid reagent: conc H2S04
containing 22 g silver sulfate, Ag2SO.,
per 4 kg (9-1b) boule (1 w 2 days re-
quired for dissolution).

Standard ferrous ammonium sul-
fate titrant, 0.1N: Dissolve 39 g
Fe(NH4)2(SO4)2+6 H20 in disulled wa-
ter. Add 20 ml conc HaSOyq, cool, and
dilute to 1,000 ml. Standardize this so-
lution daily against the sandard
K2Cr207 solution.

Standardization—Dilute 10.0 ml
standard K2Cr201 solution to about 100
ml. Add 30 ml conc H:SOs and cool
Titrate with the ferrous ammonium sul
fate ttrant, using 213 drn[h {0.10 to
0.15 ml) ferroin indicator

primary standard grade,

ml K:Crx0:X0.25
ml Fe(NH)2(S504)1

Normality

d. Ferroin indicator solution: Dis-
solve 1485 g 1.10-phenanthroline
monohydrate, together with 695 mg
FeSO4«+7H20 in water and dilute to
100 ml. This indicator solution may be
purchased already prepared. i

e. Mercuric sulfate, HgSOys, crystals.

[ Sulfamic acid: Required uni)_ if the
interference of nitrites is to be eliminated
(see 9§ 1£ above).

3G.F. Smith Chemical Company. Columbus, Ohio.
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4. Procedure

a. Treatment of samples with COD
values over 50 mg/1

Place 50.0 ml sample or a smaller
sample portion diluted to 50.0 mlin the
500-ml refluxing fask. Add 1 g
HgSO4§ several boiling chips, and 5.0
ml H2S04. Add the H2504 very slow-
ly, with mixing to dissolve the HgSO.
( ool while mixing Lo avord pu\\lh[l loss
of volaule materials in the sample. Add
250 ml 0.250 N K2Cr207 solution and
again mix. Artach the flask to the con-
denser and start the cooling water. Add
the remaining acid reagent (70 ml) t hrmlgh
the open end of the condenser. Continue
swirling and mixing while the aad
being added. Mix the reflux mixwure
thoroughly before heat 1s applied; if this
is not done, local heating occurs in the
bottom of the flask and the mixture may
be blown out of the condenser

Alternativelv, use \':IITl[Jll.‘ volumes
from 10.0 ml to 50.0 ml and adjust vol-
umes, weights, and normalites accord-
ingly. Consult Table 508:1 below for
examples of applicable ratios. Maintain
these ranos and follow the (‘m“ﬂph‘t{‘ pro
cedure as outlined above,

Use | g HgSOs with

50.0-ml
s;lmp]t' (3} ('nln[ﬂt'.\' 100 mg chloride
(2,000 mg/1). For smaller volume sam-
ples use less HgSOs, according to the
chloride concentration; maintain a 10:1
ratio of HgSO4:Cl. A slight precipitate
does not .Idl.u the dL[L: mination ad-
versely. As a g:rm-rul rule, COD cannot
be measured .ltLur.lTC[\ in samples con-

taining more than 2,000 mg/l chloride

§Hg504 may be measured conveniently by volume
using a reagent spoon (e.g., Hach Company No. 638
or equivalent)

OXYGEN DEMAND (CHEMICAL)

Tasir 508 1 Reacent Quantrnes axp Nogson tiies ror Vartous Sampts SIZES

| !
Cone
025N H:S0.
Sample Standand with
Size Dichromate Ag SO
mi | ml m!
10.0 50 | 15
20.0 100 | 0
30.0 150 45
400 20.0 | 60

SO0 250 | 75

Reflux the mixture tor 2 hr or use a
shorter period lor particular wastes if 1t
has been found o give maximum cOD
Cover the open end of the condenser
with a small beaker to prevent foraign
material from entering the refluxing
mixture, Cool and wash down the con
denser with disulled warer

Dilute the mixture to about twice 1ts
volume with distulled water, cool to
room h'mpt‘mmrt’. and ttrate the excess
dichromare with standard ferrous am
monium sulfate, using ferroin indicator
Generally, use 2 to 3 drops (0.10 1o
0.15 ml) indicator. Although the quan-
tity of ferroin 1s not critcal, use a con
stant volume. Take as the end point the
sharp color change from blue-green to
reddish brown, even though the blue-
green may reappear within minutes

Reflux in the same manner a blank
consisting of distilled warter. equal in
volume to that of the sample, together

10ents

with the re

b. Alternate procedure for low-COD
samples:

Follow the standard procedure, ¥ 44,
with two exceptions: (1) Use 0.025N
standard K2Cr207, and (i1) back-utrate
with 0.10N ferrous ammonium sulfate
Exercise extreme care with this proce

S

| Final

Normality Voluma

| of Before

HeS0s FetNHa): uration

..l-' (SO | mi ¥

02 005 70
04 010 140
06 015 210
08 (20 2180
1.0 0.25§ 150

dure because even a trace ol organic
matter in the
sphere may cause a gross error If a fur-
ther increase in sensitivity is required,

olassware or the atmo

reduce a larger sample to 20 ml (final
total volume 60 ml) by boiling in the
refluxing flask on a hot ]1]4{1 in the pres
ence of all reagents. Carry a blank
through the same procedure This rech-
nic has the advantage of concentratng
the ;‘l'l"P]l. without wlmliunl loss of
€ . Hard-
{ll-\_]l'_{t\\ \ul.n.h nmurmla SUC !1 as vola-
ule acids are lost, but an improvement is
gained over ordinary evaporative con
centration methods. As sample volume
increases. chloride concentration also 1n
creases and more HgSOq 1s requir ed.
¢. Determination of standard solu-
tion: Evaluate the technic and quahr\ of
reagents with a standard solution of ei-
ther glucose or potassium acid phthal-
ate. See Precision and Accuracy, below,
for reference to phthalate. Because glu-
cose has a theoretical COD of 1.067 g/
g, dissolve 468.6 mg glucose in distilled
water and dilute to 1,000 ml for a 500-
mg/l COD solution. Potassium acid
p};rhal.atr has a theoretical COD of
1.176 ¢/g; therefore, dissolve 425.1 mg
plt[.‘l-i'-i:‘ul'?-l acid phthalate in disulled
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water and dilute to 1,000 ml for a 500
mg/l COD solution. A 98 to 100% re-
covery of the theoreucal oxygen demand
can [.\(' l'\FJ{'l[l'L[ \\Hh Fl[.'[.l\‘-l]”l'. .lLl\i
phthalate. This reagent has an ad
vantage over :_lfllil"-t. in that 1t can b
standardized chemucally. Tr s also stably
over 4 |n'1'ilu| of tme, whereas ',‘\l”l‘l\l
may be decomposed biologically quite
rapidly

5. Calculation

(a@-BIN X 8,000
mg/l COD = —
ml sample
where COD =chemical oxygen demand
from i][l]”!!]]].i[l'. a=ml |'('U\:|1411
(SO4)2 used for blank, b=ml Fe-
(NH)AS04)2 used for sample, and
N=normality of Fe(NH 4)2(504):.

6. Precision and Accuracy

A set of synthetuc unknown samples
containing potassium acid phthalate and
sodium chloride was tested by 74 labo-
ratories. At 200 mg/l COD in the ab-
sence of chloride, the standard deviation
was £ 13 mg/| (coeffictent of variation,
6.5%). At 160 mg/l COD and 100

ORGANIC CONSTITUENTS (500)

mg/l chloride, the standard devianon
was 14 mg/1 (10.8%)

T'he accuracy of this method has been
derermined by Moore and associares
For most organic compounds the oxida
ton s 25 to 100% of the theoretical val
ue. Benzene, toluene, and [:\Hd;n:- are
not oxtdized
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509 PESTICIDES (ORGANIC)

Large-scale application of pesticides
in agricultural and forest areas can con-
tribute 1o the presence of these toxic ma-
terials in surface and groundwaters and

ultimately in water supplies. Con-
tamination can occur through drainage
from the surrounding terrain, precipi-
tation from the atmosphere, acadental
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spills of pestcides in the watershed area,
or 4 cross-connection on a distribution
sysiem

Gas chromatographic methods for the
determination  of the organochlorine
pesticides and chlorinated phenoxy acd

herbiaides in water are presented here.

A cholinesterase ihibiion method 15
presented as a means ol screening sam-
ples for organophosphorus and carba-
mate pesticides. The methods are .|];|1|1
cable o both finished and natural
surface waters

509 A. Organochlorine Pesticides (TENTATIVE)

1. General Discussion

a. Principle: This gas chromato-
graphic procedure 1s suttable for the
quantitative determination of the fol-
lowing specific compounds: BHC, lin-
dane, heprachlor, aldrin. heprachlor
epoxide, dieldrin, endrin,  Capran,
DDE, DDD, DDT, methoxychlor, en-
dosulfan, dichloran, mirex, and penta-
chloronitrobenzene.  Under favorable
circumstances, Strobane, toxaphene,
chlordane (tech.), and others also may
lll' (IL’I{'[ |11||-|L'\l (..L'r'[il.”'l l}r‘l___"'.ll'l-
ophosphorus pesticides, such as para-
thion, methylparathion. and malathion,
which respond to the electron capture
detector, also may be determined. How-
ever, the analyst must demonstrate the
usefulness of the method for the organ-
ophosphorus or other specific pesticides
before applying it to sample analysis.

In gas chromatography a mobile
phase (a carrier gas) and a stationary
phase (column packing) are used to sep-
arate individual compounds. The car-
rier gas is Nz, Ar, He, or H2 The sta-
tionary phase 1s a liquid that has been

coared on an inert granular solid, called
the column packing, that s held in bore-
silicate glass tbing. The column is in
stalled in an oven so that the inler is at-
tached to a heated injector block and the
outlet 15 artached to a detector. Precise
and constant temperature control of the
injector block, the oven, and the detector
is maintained. Stationary phase materi-
al and concentration, column length and
diameter, oven temperature, carrier gas
flow, and detector type are the con-
trolled variables

The sample solution 15 injected
through a silicone rubber seprum onto
the column with a microsyringe. The
pesticides are vaporized and moved
through the column by the carrier gas
They travel through the column at dif
ferent rates. depending on differences in
the parution coefficients between the
mobile and the stationary phase. As
each component passes through the de
tector a qu;lmnarjvuly proportional
change in electrical signal is measured
on a strip-chart recorder. Each com-
ponent is observed as a peak on the
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3. Reagents

a. 11, 2-trichloro-1,2,2-trifluoroethane®;
See Section 5520B.35.

b. Hydrochloric acid, HCl, 6N

¢ Filter paper.t

4, Procedure

a. Sampling: Collect samples at a place
where there is a strong turbulence in the
water and where floating material is not
trapped at the surface. Fill floatable oil tube
to mark by dipping into water. Do not use
samples taken to the laboratory in a bottle,
because oil and grease cannot be redispersed
to their original condition.

b. Flotation: Support tube in a vertical
position. Start flotation period at sampling
site immediately after filling tube. The
standard flotation time is 30 min. If a dif-
ferent time is used, state this variation in
reporting results. At end of flotation pe-
riod, discharge the first 900 mL of water
carefully through bottom stopcock, stop-
ping before any surface oil or other floating
material escapes. Rotate tube slightly back
and forth about its vertical axis to dislodge
sludge from sides, and let settle for 5 min.
Completely discharge sludge that has set-
tled to the bottom or that comes down from
the sides with the liquid. Scum on top of
the liquid may mix with the water as it
moves down the tube. If mixing occurs,
stop drawing off water before any floatables
have been lost. Let settle for 5 min before
withdrawing remainder of water. After re-
moving water, return tube to laboratory to
complete test.

c. Extraction: Acidify to pH 2 or lower
with a few drops of 6V HCl, add 50 to 100
mL trichlorotrifluoroethane, and shake
vigorously. Let settle and draw off solvent
into a clean dry beaker. Filter solvent
through a dry filter paper into a tared 300-
mL conical flask, taking care not to get any

* Freon or equivalent.
t Whatman No. 40 or equivalent

water on filter paper. Add a second 50-mL
portion of trichlorotrifluoroethane and re-
peat extraction, settling, and filtration into
the same 300-mL fask. A third extraction
may be needed if the amount of floatables
in sample exceeds 4 mg/L. Wash filter pa-
per carefully with fresh solvent discharged
from a wash bottle with a fine tip. Evap-
orate solvent from flask as described in
Section 5520B.4. For each solvent batch,
determine weight of residue left after evap-
oration from the same volume as used in
the analysis.

5. Calculations

Report results as “soluble floatable oil
and grease, 30 min (or other specified) set-
tling time, mg/L."

Trichlorotrifluoroethane-soluble floatable oil
and grease, 30 min settling time, mg/L

_ (4 — B) x 1000
mL sample

where:
A = total gain in weight of tared flask, mg,
and
B = ealculated residue from solvent blank
of the same volume as that used in the
test, mg.

6. Precision and Bias

There is no standard against which bias
of this test can be determined. Variability
of replicates is influenced by sample het-
erogeneity. If large grease particles are
present, the element of change in sampling
may be a major factor. One municipal
wastewater discharge and two meat-pack-
ing plant discharges, both containing no-
ticeable particles of grease, were analyzed
in triplicate. Averages for the three waste-
waters were 48, 57, and 25 mg/L; standard
deviations averaged 11%. An oil refinery
made duplicate determinations of its sep-
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arator effluent on 15 consecutive days, ob-
taiming results ranging from 5.1 to 11.2
mg/L. The average difference between
pairs of samples was 0.37 mg/L

7. Bibliography
Pomeroy, R.D. 1953, Floatability of ol and

grease in wastewaters. Sewgge Ind. Wastes
25:1304

2540 SOLIDS*

2540 A.

The terms “solids,” “suspended,” and
“dissolved,” as used herein, replace the
terms “residue,” “nonfiltrable,” and "“fil-
trable” of editions previous to the 16th.
Solids refer to matter suspended or dis-
solved in water or wastewater. Solids may
affect water or effluent quality adversely in
a number of ways. Waters with high dis-
solved solids generally are of inferior pal-
atability and may induce an unfavorable
physiological reaction in the transient con-
sumer. For these reasons, a limit of 500
mg dissolved solids/L is desirable for
drinking waters. Highly mineralized waters
also are unsuitable for many industrial ap-
plications. Waters high in suspended solids
may be esthetically unsatisfactory for such
purposes as bathing. Solids analyses are im-
portant in the control of biological and
physical wastewater treatment processes
and for assessing compliance with regula-
tory agency wastewater effluent limitations.

1. Definitions

“Total solids™ is the term applied to the
material residue left in the vessel after evap-
oration of a sample and its subsequent
drying in an oven at a defined temperature.
Total solids includes “total suspended sol-
ids,” the portion of total solids retained by
a filter, and “total dissolved solids,” the
portion that passes through the filter

*Approved by Standard Methods Commitiee, 1985

Introduction

The type of filter holder, the pore size,
porosity, area, and thickness of the filter
and the physical nature, particle size, and
amount of material deposited on the filter
are the principal factors affecting separa-
tion of suspended from dissolved solids.

“Fixed solids" is the term applied to the
residue of total, suspended, or dissolved
solids after ignition for a specified time at
a specified temperature. The weight loss on
ignition is called “volatile solids.” Deter-
minations of fixed and volatile solids do
not distinguish precisely between inorganic
and organic matter because the loss on ig-
nition is not confined to organic matter. It
includes losses due to decomposition or
volatilization of some mineral salts. Better
characterization of organic matter can be
made by such tests as total organic carbon
(Section 5310), BOD (Section 5210), and
COD (Section 5220).

“Settleable solids" is the term applied to
the material settling out of suspension
within a defined period. It may include
floating material, depending on the tech-
nique (2540F.35).

2. Sources of Error and Variability

The temperature at which the residue is
dried has an important bearing on results,
because weight losses due to volatilization
of organic matter, mechanically occluded
water, water of crystallization, and gases
from heat-induced chemical decomposi-
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tion. as well as weight gains due 10 Oxi-
dation, depend on temperature and time of
heating

Residues dried at 103 to 105°C may re-
tain not only water of crystallization but
also some mechanically occluded water.
Loss of CO, will result in conversion of
bicarbonate to carbonate. Loss of organic
matter by volatilization usually will be very
slight. Because removal of occluded water
is marginal at this temperature, attainment
of constant weight may be very slow.

Residues dried at 180 = 2°C will lose
almost all mechanically occluded water.
Some water of crystallization may remain,
especially if sulfates are present. Organic
matter may be lost by volatilization, but
not completely destroyed. Loss of CO, re-
sults from conversion of bicarbonates to
carbonates and carbonates may be decom-
posed partially to oxides or basic salts.
Some chloride and nitrate salts may be lost.
In general, evaporating and drying waler
samples at 180°C yields values for dissolved
solids closer to those obtained through
summation of individually determined
mineral species than the dissolved solids
values secured through drying at the lower
temperature.

Results for residues high in oil or grease
may be questionable because of the diffi-
culty of drying to constant weight in a rea-
sonable time.

Analyses performed for some special
purposes may demand deviation from the

stated procedures to include an unusual
constituent with the measured solids
Whenever such variations of technique are
introduced, record and present them with
the results.

3. Sample Handling and Preservation

Use resistant-glass or plastic bottles, pro-
vided that the matenal in suspension does
not adhere to container walls. Begin anal-
ysis as soon as possible because of the im-
practicality of preserving the sample
Refrigerate sample at 4°C up to analysis to
minimize microbiological decomposition of
solids

4. Selection of Method

Methods B through F are suitable for
the determination of solids in potable, sur-
face, and saline waters, as well as domestic
and industrial wastewaters in the range up
to 20 000 mg/L

Method G is suitable for the determi-
nation of solids in sediments, as well as
solid and semisolid materials produced
during water and wastewater treatment.

5. Bibliography

TuErRIAULT, EJ. & H.H. WAGENHALS 1923
Studies of representative sewage plants Pub.
Health Bull No. 132.

US. ENVIRONMENTAL PROTECTION AGENCY
1979. Methods for Chemical Analysis of
Water and Wastes. Publ 600/4-79-020, En-
vironmental Monitoring and Support Lab.,
U.S. Environmental Protection Agency. Cin-
cinnati, Ohio

2540 B. Total Solids Dried at 103-105C

1. General Discussion

a. Principle: A well-mixed sample 15
evaporated in a weighed dish and dried to
constant weight in an oven at 103 to 105°C.
The increase in weight over that of the
empty dish represents the total solids. The

results may not represent the weight of
actual dissolved and suspended solids in
wastewater samples (see above).

b. Interferences: Highly mineralized
water with a significant concentration of
calcium, magnesium, chloride, and/or sul-
fate may be hygroscopic and require pro-
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longed drying, proper desiccation, and
rapid weighing. Exclude large, floating par-
ticles or submerged agglomerates of non-
homogeneous materials from the sample if
it is determined that their inclusion is not
desired in the final result. Disperse visible
floating oil and grease with a blender before
withdrawing a sample portion for analysis.
Because excessive residue in the dish may
form a water-trapping crust, limit sample
to no more than 200 mg residue.

2. Apparalus

a. Evaporating dishes: Dishes of 100-mL
capacity made of one of the following ma-
terials:

1) Porcelain, 90-mm diam.

2) Platinum—Generally satisfactory for
all purposes.

3) High-silica glass.*

b. Muffle furnace for operation al 550
* S0°C.

¢ Steam bath.

d. Desiccator. provided with a desiccant
containing a color indicator of moisture
concentration.

e. Drying oven, for operation at 103 1o
105°C.

[ Analytical balance, capable of weigh-
ing to 0.1 mg.

3. Procedure

a. Preparation of evaporating dish: If vol-
atile solids are to be measured ignite clean
evaporating dish at 550 = 50°C for L hin
a muffle furnace. If only total solids are to
be measured, heat clean dish to 103 to

*Vycor, product of Coming Glass Works, Corning, N.Y
or equivalent

105°C for 1 h. Store dish in desiccator until
needed. Weigh immediately before use.

b. Sample analysis: Choose a sample vol-
ume that will yield a residue between 2.5
mg and 200 mg Transfer a measured vol-
ume of well-mixed sample to preweighed
dish and evaporate to dryness on a steam
bath or in a drying oven. 1f necessary, add
successive sample portions to the same dish
after evaporation. When evaporating in @
drying oven, lower temperature L0 approx-
imately 2°C below boiling to prevent splat-
tering. Dry evaporated sample for at least
1 h in an oven at 103 to 105°C, cool dish
in desiccator to balance temperature, and
weigh. Repeat cycle of drying, cooling, des-
iccating, and weighing until a constant
weight is obtained, or until weight loss s
less than 4% of previous weight or 0.5 mg,
whichever is less.

4. Calculation

! (4 — B) x 1000
mg total solids /1 ===tk —
sample volume. ml
where:

A = weight of dned residue + dish, mg. and
B = weight of dish, mg

5. Precision

Single-laboratory duplicate analyses ol
41 samples of water and waslewater were
made with a standard deviation of differ-
ences of 6.0 mg/L

6. Bibliography

symons, G.E. & B. Morey. 1941 The effect ol
drying time on the determination of solids n
sewage and sewage sludges. Sewage Works s
13:936
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2540 C. Total Dissolved Solids Dried at 180°C

1. General Discussion

a. Principle: A well-mixed sample is fil-
tered through a standard glass fiber filter,
and the filtrate is evaporated to dryness in
a weighed dish and dried to constant
weight at 180°C. The increase in dish
weight represents the total dissolved solids.

The results may not agree with the the-
oretical value for solids calculated from
chemical analysis of sample (see above)
Approximate methods for correlating
chemical analysis with dissolved solids are
available." The filtrate from the total sus-
pended solids determination (Section
2540D) may be used for determination of
total dissolved solids.

b. Interferences: Highly mineralized
waters with a considerable calcium, mag
nesium, chloride, and/or sulfate content
may be hygroscopic and require prolonged
drying, proper desiccation, and rapid
weighing. Samples high in bicarbonate re-
quire careful and possibly prolonged drying
at 180°C to insure complete conversion of
bicarbonate to carbonate. Because exces-
sive residue in the dish may form a warter-
trapping crust, limit sample to no more
than 200 mg residue

2. Apparatus

Apparatus listed in 2540B.2a-d is re-
quired, and in addition:

a. Glass-fiber filter disks* without or-
ganic binder.

b. Filtration apparatus: One of the fol-
lowing, suitable for filter disk selected

1) Membrane filter funnel

*Whatman grade 934AH; Gelman type A/E; Millipore
type AP40; E-D Scientific Specialties grade 161
alent. Available in diameters of 2.2 cm o 4.7

cquiv

2) Gooch crucible, 25-mL to 40-mL ca-
pacity, with Gooch crucible adapter

3) Filiration apparatus with reservoir
and coarse (40- 1o 60-um) fritted disk as
filter support

¢ Suction flask, of sufficient capacity for
sample size selected

L. Drying oven, for operation at 180 =

*C
3. Procedure

a. Preparation glass-fiber filter disk:
Insert disk with wrinkled side up into fil-
tration apparatus. Apply vacuum and wash
disk with three successive 20-mL volumes

of distilled water. Continue suction to re-

move all traces of water. Discard washings.
If vol-
atile sohds are 1o be measured, Ignite
cleaned evaporating dish at 550 + 50°C
for 1 hin a mufle furnace. If only total

b. Preparation of evaporating dish

dissolved solids are to be measured, heat
clean dish to 180 = 2°C for | h in an oven

Store in desiccator until needed. We gh im-
mediately before use

c. Selection of filter and sample sizes:
Choose sample volume to yield between 2.5
and 200 mg dried residue. If more than 10
min are required to complete filtration, in-
crease filter size or decrease sample volume
but do not produce less than 2.5 mg resi-
due. i

d. Sample analysis: Filter measured vol-
ume of well-mixed sample through glass-
fiber filter, wash with three successive 10-
mL volumes of distilled water, allowing
complete drainage between washings, and
continue suction for about 3 min after fil-
tration is complete. Transfer filtrate to a
weighed evaporating dish and evaporate (o
dryness on a steam bath. f filirate volume

exceeds dish capacity add successive por-

SOLIDS (2540)/Total Suspended

tions to the same dish after evaporation
Dry for at least 1 h in an oven at 180 *
2°C, cool in a desiccator to balance tem-
perature, and weigh. Repeat drying cycle
of drying, cooling, desiccating, and weigh
ing until a constant weight 15 obtained or
until weight loss 1s less than 4% of previous
weight or 0.5 mg, whichever 15 less.

4. Calculation

myg total dissolved solids/ 1
(A B = 1000

sample volume, ml

where
A = weight of dried residue + dish, mg, and
B = weight of dish, mg

2540 D. Total Suspended

1. General Discussion

a. Principle: A well-mixed sample is fil-
tered through a weighed standard glass-
fiber filter and the residue retained on the
filter is dried to a constant weight at 103
to 105°C. The increase in weight of the filter
represents the total suspended solids. I the
suspended material clogs the filter and pro-
longs filtration, the difference between the
total solids and the total dissolved solids
may provide an estimate of the total sus-
pended solids

b. Interferences: Exclude large floating
particles or submerged agglomerates of
nonhomogeneous materials from the sam-
ple if it is determined that their inclusion
1s not desired in the final result. Because
excessive residue on the filter may form a
water-entrapping crust, limit the sample
size to that yielding no more than 200 mg
residue, For samples high in dissolved sol-

ety e e e e e L R A AT I R TS
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5 Precision

Single-laboratory analyses of 77 samples

L were made with

of a known of 293 mg
a standard deviation of differences of 21.20
mg/1

6. Reference

1. Sokovors, VP 1933 Water of crystallization

in total solds of water analysis. Ind  Eng

Chem.. Anal. Ed 5:136

7. Bibliography
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Solids Dried at 103-105°C

ids thoroughly wash the filter to ensure
removal of the dissolved material. Pro-
longed filtration times resulting from filter
clogging may produce high results owing
to excessive solids capture on the clogged
filter

2. Apparatus

Apparatus listed in Sections 2540B.2 and
2540C.2 is required, except for evaporating
dishes, steam bath, and 180°C drying oven.
In addition

Plancher.* aluminum or stainless steel,
65-mm diam

3. Procedure

a. Preparation of glass-fiber filter disk:
Insert disk with wrinkled side up in filtra-

A
or equivalent

atlable from New England Nuclear. Boston. Mass.,
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tion apparatus. Apply vacuum and wash
disk with three successive 20-mL portions
of distilled water. Continue suction to re-
move all traces of water, and discard wash-
ings. Remove filter from filtration
apparatus and transfer to an aluminum or
stainless steel planchet as a support. Al-
ternatively remove crucible and filter com-
bination if a Gooch crucible is used. Dry
in an oven at 103 to 105°C for 1 h. If volatile
solids are to be measured, ignite at 550 %
50°C for 15 min in a muffle furnace. Cool
in desiccator to balance temperature and
weigh. Repeat cycle of drying or igniting,
cooling, desiccating, and weighing until a
constant weight is obtained or until weight
loss is less than 0.5 mg between successive
weighings. Store in desiccator until needed.
Weigh immediately before use.

b. Selection of filter and sample sizes: See
Section 2540C.3¢. For nonhomogeneous
Sampfes such as raw wastewater, use a !arg:’:
filter to permit filtering a representative
sample.

¢. Sample analysis: Assemble filtering ap-
paratus and filter and begin suction. Wet
filter with a small volume of distilled water
to seat it. Filter a measured volume of well-
mixed sample through the glass fiber filter.
Wash with three successive 10-mL volumes
of distilled water, allowing complete drain-
age between washings and continue suction
for about 3 min after filtration is complete.
Carefully remove filter from filtration ap-
paratus and transfer to an aluminum or
stainless steel planchet as a support. Al-
ternatively, remove the crucible and filter
combination from the crucible adapter if a
Gooch crucible is used. Dry for at least 1
h at 103 to 105°C in an oven, cool in a
desiccator to balance temperature, and
weigh. Repeat the cycle of drying, cooling,
desiceating, and weighing until a constant
weight is obtained or until the weight loss
is less than 4% of the previous weight or
0.5 mg, whichever is less.

4. Calculation

mg total suspended solids/L
(4 — B) x 1000

sample volume, ml

where:
A = weight of filter + dried residue, mg,
and
B = weight of filter, mg

5. Precision

The standard deviation was 5.2 mg/L
(coefficient of variation 33%) at 15 mg/L,
24 mg/L (10%) at 242 mg/L, and 13
mg/L (0.76%) at 1707 mg/L in studies by
two analysts of four sets of 10 determina-
tions each.

Single-laboratory duplicate analyses of
50 samples of water and wastewater were
made with a standard deviation of differ-
ences of 2.8 mg/L
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0540 E. Fixed and Volatile Solids Ignited at 550°C

1. General Discussion

a. Principle: The residue from Method
B. C, or D is ignited to constant weight at
§50 + S0°C. The remaining solids repre-
sent the fixed total, dissolved, or suspended
solids while the weight lost on ignition 1S
the volatile solids. The determination Is
useful in control of wastewater treatment
plant operation because it offers a rough
approximation of the amount of organic
matter present in the solid fraction of
wastewater, activated sludge, and indus-
trial wastes

b. Interferences: Negalive errors in the
volatile solids may be produced by loss of
volatile matter during drying. Determina-
tion of low concentrations of volatile solids
in the presence of high fixed solids con-
centrations may be subject to considerable
error. In such cases, measure for suspect
volatile components by another test, for
example, total organic carbon (Section
5310).

2. Apparatus

See Sections 2540B.2, 2540C.2, and
2540D.2

3. Procedure

Ignite residue produced by Method B,
C. or D to constant weight in a muffle
furnace at a temperature of 550 * 50°C.

Have furnace up to temperature before in-
serting sample. Usually, 15 to 20 min 1g-
nition are required. Let dish or filter disk
cool partially in air until most of the heat
has been dissipated. Transfer to a desic-
cator for final cooling in a dry atmosphere.
Do not overload desiccator. Weigh dish or
disk as soon as it has cooled to balance
temperature. Repeat cycle of igniting, cool-
ing, desiccating, and weighing until a con-
stant weight is obtained or until weight loss
is less than 4% of previous weight.

4. Calculation

(4 — B) % 1000

mg volatile solids/L = Em

Nids /L = (B — C) x 1000
g facd satdn /= sample volume, mL

where: :
A = weight of residue + dish before igni-
tion, mg,
B = weight of residue + dish or filter after
ignition, mg, and
C = weight of dish or filter, mg.

5. Precision

The standard deviation was 11 mg/L at
170 mg/L volatile total solids in studies by
three laboratories on four samples and 10
replicates. Bias data on actual samples can-
not be obtained.
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2540 F. Settleable Solids

1. General Discussion

Settleable solids in surface and saline
waters as well as domestic and industrial
wastes may be determined and reported on
either a volume (mL/L) or a weight
(mg/L) basis.

2. Apparatus

The volumetric test requires only an Im-
hofl cone. The gravimetric test requires all
the apparatus listed in Section 2540D.2 and
a glass vessel with a minimum diameter of
9 cm

3. Procedure

a. Volumetric: Fill an Imhoff cone to the
|-L mark with a well-mixed sample. Settle
for 45 min, gently stir sides of cone with
a rod or by spinning, settle 15 min longer,
and record volume of settleable solids in
the cone as milliliters per liter. If the settled
rmatter contains pockets of liquid between
large settled particles, estimate volume of
these and subtract from volume of settled
solids. The practical lower limit of meas-
urement depends on sample composition
and generally is in the range of 0.1 to 1.0
mL/L. Where a separation of settleable
and floating materials occurs, do not esti-
mate the floating material as settleable mat-
ter.

b. Gravimetric

1) Determine total suspended solids of
well-mixed sample (Section 2540D).

2) Pour a well-mixed sample into a glass
vessel of not less than 9 cm diam using not
less than | L and sufficient to give a depth
of 20 em. Alternatively use a glass vessel
of greater diameter and a larger volume of
sample. Let stand quiescent for 1 h and,
without disturbing the seitled or floating
material, siphon 250 mL from center of
container at a point halfway between the
surface of the settled material and the lig-
uid surface. Determine total suspended sol-
ids (milligrams per liter) of this supernatant
liquor (Section 2540D), These are the non-
settleable solids.

4. Calculation

mg settleable solids/ L
= mg total suspended solids/L

= mg nonsettleable solids /1

5. Precision and Bias

Precision and bias data are not now
available.

6. Bibliography

FiscHER, AJ. & G.E. Symons. 1944. The deter
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Water Sewage Works 91:37

2540 G. Total, Fixed, and Volatile Solids in Solid and
Semisolid Samples

1. General Discussion

a. Applicability: This method is appli-
cable to the determination of total solids
and its fixed and volatile fractions in such
solid and semisolid samples as river and
lake sediments, sludges separated from
water and wastewater treatment processes,

and sludge cakes from vacuum filtration,
centrifugation, or other sludge dewatering
processes.

b. Interferences: The determination of
both total and volatile solids in these ma-
terials is subject to negative error due to
loss of ammonium carbonate and volatile
organic matter during drying. Although
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this is true also for wastewater, the effect
tends to be more pronounced with sedi-
ments, and especially with sludges and
sludge cakes. The mass of organic matter
recovered from sludge and sediment re-
quires a longer ignition time than that spec-
ified for wastewaters, effluents, or polluted
waters. Carefully observe specified ignition
time and temperature to control losses of
volatile inorganic salts. Make all weighings
quickly because wet samples tend to lose
weight by evaporation. After drying or ig-
nition, residues often are very hygroscopic
and rapidly absorb moisture from the air

2. Apparalus

All the apparatus listed in Section
2540B.2 is required except that a balance
capable of weighing to 10 mg may be used

3. Procedure

a. Total solids:

1) Preparation of evaporating dish—If
volatile solids are to be measured, ignite a
clean evaporating dish at 550 * 50°C for
| b in a muffle furnace. If only total solids
are to be measured, heat dish at 103 to
105°C for 1 hin an oven. Cool in desiccaltor,
weigh, and store in desiccator until ready
for use

2) Sample analysis

a) Fluid samples— If the sample contains
enough moisture to flow more or less read-
ily, stir to homogenize, place 25 to 50 g in
a prepared evaporating dish, and weigh.
Evaporate to dryness on a water bath. dry
at 103 to 105°C for 1 h, cool to balance
temperature in an individual desiccator
containing fresh desiccant, and weigh.

b) Solid samples— If the sample consists
of discrete pieces of solid material (dewa-
tered sludge, for example), take cores from
each piece with a No. 7 cork borer or pul-
verize the entire sample coarsely on a clean

surface by hand, using rubber gloves. Place
25 to 50 g in a prepared evaporating dish
and weigh. Place in an oven at 103 to 105°C
overnight. Cool to balance temperature in
an individual desiccator containing fresh
desiccant and weigh

b. Fixed and velatile solids: Transfer to
a cool muffle furnace, heat furnace to 550
+ 50°C, and ignite for 1 h. (If the residue
from 2) above contains large amounts of
organic matter, first ignite the residue over
a gas burner and under an exhaust hood
in the presence of adequate air to lessen
losses due to reducing conditions and to
avoid odors in the laboratory.) Cool in des-
iccator to balance temperature and weigh

4. Calculation

(A — B) x 100
% total solids = —— fairlckd)

C B

: (A — D) x 100
9 volatile solids = — T T

(D — B) x 100
% fixed solids = — i

A B
where:
A = weight of dried residue + dish, mg,
B = weight of dish,
C = weight of wet sample + dish, mg, and

D = weight of residue + dish after ignition,
mg.

5. Precision and Bias

Precision and bias data are not now
available.

6. Bibliography
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5020 QUALITY CONTROL

Part 1000 contains important informa-
tion relevant to analyses included in Part
5000. Give particular attention to Sections
1020B (Quality Control), 1060 (Collection
and Preservation of Samples), 1080 (Re-
agent-Grade Water), and 1090 (Safety), all
of which are critical for many of the Part
5000 methods.

Take special precautions when analyses
are performed by independent laboratories.
Reliable use of independent laboratories
deserves the same quality assurance pro-
cedures observed for in-house analyses:
replicate samples, samples with known ad-
ditions, and blanks.

Preparation of samples with known ad-

ditions may not be feasible for certain anal-
yses. In such cases, comsider using a
mixture, in varying ratios, of several sam-
ples. Use the reported concentrations in the
samples and the proportions in which they
were mixed to calculate the expected con-
centration in the mixture. Examine labo-
ratory performance using externally
prepared standards and check samples (see
Section 1020B).

Type 1 reagent water (Section 1080)
should give satisfactory results for most of
the analyses in Part 5000, but additional
purification steps may be needed for certain
methods, such as total organic halide
(TOX) and trihalomethane formation po-
tential (THMFP).

5210 BIOCHEMICAL OXYGEN DEMAND®

5210 A.

1. General Discussion

The biochemical oxygen demand (BOD)
determination is an empirical test in which
standardized laboratory procedures are
used to determine the relative oxygen re-
quirements of wastewaters, effluents, and
polluted waters. The test has its widest ap-
plication in measuring wasic loadings to
treatment plants and in evaluating the
BOD-removal efficiency of such treatment
systems. The test measures the oxygen uti-
lized during a specified incubation period
for the biochemical degradation of organic
material (carbonaceous demand) and the
oxygen used to oxidize inorganic material
such as sulfides and ferrous iron. It also
may measure the oxygen used to oxidize
reduced forms of nitrogen (nitrogenous de-

*Approved by Standard Methods Committes, 1988,
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mand) unless their oxidation is prevented
by an inhibitor. The seeding and dilution
procedures provide an estimate of the BOD
at pH 6.5 to 7.5

Although only the 5-d BOD (BOD,) 1s
described here, many variations of oxygen
demand measurements exist. These include
using shorter and longer incubation pe-
riods, tests to determine rates of oxygen
uptake, and continuous oxygen-uptake
measurements by respirometric techniques.
Alternative seeding, dilution, and incuba-
tion conditions can be chosen to mimic
receiving-water conditions, thereby provid-
ing an estimate of the environmental effects
of wastewaters and effluents.

2. Carbonaceous Versus Nitrogenous
BOD

Oxidation of reduced forms of nitrogen,
mediated by microorganisms, exerts nitrog-
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enous demand. Nitrogenous demand his-
torically has been considered an
interference in the determination of BOD,
as clearly evidenced by the inclusion of
ammonia in the dilution water. The inter-
ference from nitrogenous demand can now
be prevented by an inhibitory chemical." If
an inhibiting chemical is not used, the ox-
ygen demand measured is the sum of car-
honaceous and nitrogenous demands.

Measurements that include nitrogenous
demand generally are not useful for as-
sessing the oxygen demand associated with
organic material. Nitrogenous demand can
be estimated directly from ammonia nitro-
gen (Section 4500-NH,); and carbonaceous
demand can be estimated by subtracting
the theoretical equivalent of the reduced
nitrogen oxidation from uninhibited test re-
sults. However, this method is cumbersome
and is subject to considerable error. Chem-
ical inhibition of nitrogenous demand pro-
vides a more direct and more reliable
measure of carbonaceous demand

The extent of oxidation of nitrogenous
compounds during the 5-d incubation pe-
riod depends on the presence of micro-
organisms capable of carrying out this
oxidation. Such organisms usually are not
present in raw sewage or primary effluent
in sufficient numbers to oxidize significant
quantities of reduced nitrogen forms in the
5-d BOD test. Many biological treatment
plant effluents contain significant numbers
of nitrifying organisms. Because oxidation
of nitrogenous compounds can occur in
such samples, inhibition of nitrification as
directed in Y B.4e6) is recommended for
samples of secondary effluent, for samples
seeded with secondary effluent, and for
samples of polluted waters.

Report results as CBOD, when inhibi-
ting the nitrogenous oxygen demand.
When nitrification is not inhibited, report
results as BOD,.

3. Dilution Requiremenls

The BOD concentration in most waste-
waters exceeds the concentration of dis-
solved oxygen (DO) available in an air-
saturated sample. Therefore, it 15 necessary
to dilute the sample before incubation to
bring the oxygen demand and supply nto
appropriate balance. Because bacterial
growth requires nutrients such as mitrogen,
phosphorus, and trace metals, these arc
added to the dilution water, which is bufi-
ered to ensure that the pH of the incubated
sample remains in a range suitable for bac-
terial growth. Complete stabilization of a
sample may require a period of incubation
too long for practical purposes; therefore,
5 d has been accepted as the standard in-
cubation period.

If the dilution water is of poor quality,
effectively, dilution water will appear as
sample BOD. This effect will be amplified
by the dilution factor. A positive bias will
result. The method included below con-
tains both a dilution-water check and a
dilution-water blank. Seeded dilution
waters are checked further for acceptable
quality by measuring their consumption of
oxygen from a known organic mixture,
usually glucose and glutamic acid.

The source of dilution water 15 not re-
stricted and may be distilled, tap, or re-
ceiving-stream water free of biodegradable
organics and bioinhibitory substances such
as chlorine or heavy metals. Distilled water
may contain ammonia or volatile organics;
deionized waters often are contaminated
with soluble organics leached from the
resin bed. Use of copper-lined stills or cop-
per fittings attached to distilled water lines
may produce water containing excessive
amounts of copper (see Section 3500-Cu)

4. Reference

1. Young, J.C. 1973. Chemical methods for ni-
trification control. J. Water Pollut. Control Fed.
45:637
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5210 B. 5-Day BOD Test

1. General Discussion

a. Principle: The method consists of fill-
ing with sample, to overflowing, an airtight
bottle of the specified size and incubating
it at the specified temperature for 5 d. Dis-
solved oxygen is measured initially and
after incubation, and the BOD is computed
from the difference between initial and final
DO. Because the initial DO is determined
immediately after the dilution is made, all
oxygen uptake, including that occurring
during the first 15 min, is included in the
BOD measurement.

b. Sampling and storage: Samples for
BOD analysis may degrade significantly
during storage between collection and anal-
ysis, resulting in low BOD values. Mini-
mize reduction of BOD by analyzing
sample promptly or by cooling it to near-
freezing temperature during storage. How-
ever, even at low temperature, keep holding
time to a minimum. Warm chilled samples
to 20°C before analysis.

1) Grab samples—If analysis is begun
within 2 h of collection, cold storage is
unnecessary. If analysis is not started
within 2 h of sample collection, keep sam-
ple at or below 4°C from the time of col-
lection. Begin analysis within 6 h of
collection; when this is not possible because
the sampling site is distant from the lab-
oratory, store at or below 4°C and report
length and temperature of storage with the
results. In no case start analysis more than

24 h after grab sample collection. When
samples are to be used for regulatory pur-
poses make every effort to deliver samples
for analysis within 6 h of collection

2) Composite samples—Keep samples
at or below 4°C during compositing. Limit
compositing period to 24 h. Use the same
criteria as for storage of grab samples, start-
ing the measurement of holding time from
end of compositing period. State storage
time and conditions as part of the results

2. Apparatus

a. Incubation bottles, 250- to 300-mL ca-
pacity. Clean bottles with a detergent, rinse
thoroughly, and drain before use. As a pre-
caution against drawing air into the dilu-
tion bottle during incubation, use a water-
seal. Obtain satisfactory water seals by
inverting bottles in a water bath or by add-
ing water to the flared mouth of special
BOD bottles. Place a paper or plastic cup
or foil cap over flared mouth of bottle to
reduce evaporation of the water seal during
incubation.

b. Air incubator or water bath, thermo-
statically controlled at 20 = 1°C. Exclude
all light to prevent possibility of photosyn-
thetic production of DO.

3. Reagents

a. Phosphate buffer solution: Dissolve
8.5 g KH,PO,, 21.75 g K,;HPO,, 334 g
Na,HPO,-7H,0, and 1.7 g NH,Cl in about
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about 500 mL distilled water and dilute to
1 L. The pH should be 7.2 without further
adjustment. Discard reagent (or any of the
following reagents) if there is any sign of
biological growth in the stock bottle.

b. Magnesium sulfate solution: Dissolve
22.5 g MgSO0,-7H,0 in distilled water and
dilute to 1 L.

¢. Calcium chloride solution: Dissolve
27.5 g CaCl, in distilled water and dilute
tol L.

d. Ferric chloride solution: Dissolve 0.25
g FeCl,-6H,0 in distilled water and dilute
to 1 L.

e. Acid and alkali solutions, 1N, for neu-
tralization of caustic or acidic waste sam-
ples.

1) Acid—Slowly and while stirring, add
28 mL conc sulfuric acid to distilled water.
Dilute to 1 L.

2) Alkali—Dissolve 40 g sodium hy-
droxide in distilled water. Dilute to 1 L.

[ Sodium sulfite solution: Dissolve 1.575
g Na,S0, in 1000 mL distilled water. This
solution is not stable; prepare daily.

g Nitrification inhibitor, 2-chloro-6-
(trichloro methyl) pyridine.*

h. Glucose-glutamic acid solution: Dry
reagent-grade glucose and reagent-grade
glutamic acid at 103°C for 1 h. Add 150
mg glucose and 150 mg glutamic acid to
distilled water and dilute to | L. Prepare
fresh immediately before use.

i Ammonium chloride solution: Dis-
solve 1.15 g NH,CI in about 500 mL dis-
tilled water, adjust pH to 7.2 with NaOH
solution, and dilute to 1 L. Solution con-
tains 0.3 mg N/mL.

4. Procedure

a. Preparation of dilution water: Place
desired volume of water in a suitable bottle
and add 1 mL each of phosphate buffer,
MgS0,, CaCl,, and FeCl, solutions/L of
water. Seed dilution water, if desired, as

*Nitrification Inhibitor 2579-24 (2.29% TCMP), Hach
Co., or equivalent

described in Y 44. Test and store dilution
water as described mn Ys 46 and ¢ so that
water of assured quality always is on hand.

Before use bring dilution water temper-
ature to 20°C. Saturate with DO by shaking
in a partially filled bottle or by aerating
with organic-free filtered air. Alternatively,
store in cotton-plugged bottles long enough
for water to become saturated with DO
Protect water quality by using clean glass-
ware, tubing, and bottles.

b. Dilution water check: Use this pro-
cedure as a rough check on quality of di-
lution water.

If the oxygen depletion of a candidate
water exceeds 0.2 mg/L obtain a satisfac-
tory water by improving purification or
from another source. Alternatively, if ni-
trification inhibition is used, store the di-
lution water, seeded as prescribed below,
in a darkened room at room temperature
until the oxygen uptake is sufficiently re-
duced to meet the dilution-water check cri-
teria. Check quality of stored dilution
water on use, but do not add seed to di-
lution water stored for quality improve-
ment. Storage 15 not recommended when
BOD:s are to be determined without nitri-
fication inhibition because nitrifying or-
ganisms may develop during storage.
Check stored dilution water to determine
whether sufficient ammonia remains after
storage. If not, add ammonium chlonde
solution to provide a total of 0.45 mg am-
monia/L as nitrogen. If dilution water has
not been stored for quality improvement,
add sufficient seeding material to produce
a DO uptake of 0.05 to 0.1 mg/L in 5 d
at 20°C. Incubate a BOD bottle full of di-
lution water for 5 d at 20°C. Determine
initial and final DO as in s 4¢ and j. The
DO uptake in 5 d at 20°C should not be
more than 0.2 mg/L and preferably not
more than 0.1 mg/L.

¢. Glucose-glutamic acid check: Because
the BOD test is a bioassay its results can
be influenced greatly by the presence of
toxicants or by use of a poor seeding ma-
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terial. Distilled waters frequently are con-
taminated with copper; some sewage seeds
are relatively inactive. Low results always
are obtained with such seeds and waters
Periodically check dilution water quality,
seed effectiveness, and analytical technique
by making BOD measurements on pure
organic compounds and samples with
known additions. In general, for BOD de-
terminations not requiring an adapted seed,
use a mixture of 150 mg glucose/L and 150
mg glutamic acid/L as a “standard” check
solution. Glucose has an exceptionally high
and variable oxidation rate but when it is
used with glutamic acid, the oxidation rate
is stabilized and is similar to that obtained
with many municipal wastes. Alterna-
tively, if a particular wastewater contains
an identifiable major constituent that con-
tributes to the BOD, use this compound in
place of the glucose-glutamic acid.

Determine the 5-d 20°C BOD of a 2%
dilution of the glucose-glutamic acid stan-
dard check solution using the techniques
outlined in Ys 4d-j. Evaluate data as de-
scribed in 6, Precision and Bias.

d. Seeding:

1) Seed source—It is necessary to have
present a population of microorganisms ca-
pable of oxidizing the biodegradable or-
ganic matter in the sample. Domestic
wastewater, unchlorinated or otherwise-
undisinfected effluents from biological
waste treatment plants, and surface waters
receiving wastewater discharges contain
satisfactory microbial populations. Some
samples do not contain a sufficient micro-
bial population (for example, some un-
treated industrial wastes, disinfected
wastes, high-temperature wastes, or wastes
with extreme pH values). For such wastes
seed the dilution water by adding a pop-
ulation of microorganisms. The preferred
seed is effluent from a biological treatment
system processing the waste. Where this is
not available, use supernatant from do-
mestic wastewater after settling at room
temperature for at least 1 h but no longer

than 36 h. When effluent from a biological
treatment process is used, inhibition of ni-
trification 18 recommended.

Some samples may contain materials not
degraded at normal rates by the micro-
organisms in settled domestic wastewater.
Seed such samples with an adapted micro-
bial population obtained from the undisin-
fected effluent of a biological process
treating the waste. In the absence of such
a facility, obtain seed from the receiving
water below (preferably 3 to 8 km) the
point of discharge. When such seed sources
also are not available, develop an adapted
seed in the laboratory by continuously aer-
ating a sample of settled domestic waste-
water and adding small daily increments
of waste. Optionally use a soil suspension
or activated sludge, or a commercial seed
preparation to obtain the initial microbial
population. Determine the existence of a
satisfactory population by testing the per-
formance of the seed in BOD tests on the
sample. BOD values that increase with
time of adaptation to a steady high value
indicate successful seed adaptation.

2) Seed control—Determine BOD of the
seeding material as for any other sample.
This is the seed control. From the value of
the seed control and a knowledge of the
seeding material dilution (in the dilution
waler) determine seed DO uptake. Ideally,
make dilutions of seed such that the largest
quantity results in at least 50% DO de-
pletion. A plot of DO depletion, in milli-
grams per liter, versus milliters seed should
present a straight line for which the slope
indicates DO depletion per milliliter of
seed. The DO-axis intercept is oxygen de-
pletion caused by the dilution water and
should be less than 0.1 mg/L ({ 4k). To
determine a sample DO uptake subtract
seed DO uptake from total DO uptake. The
DO uptake of seeded dilution water should
be between 0.6 and 1.0 mg/L.

Techniques for adding seeding material
to dilution water are described for two sam-
ple dilution methods (] 4f).
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e. Sample pretreatment:

1) Samples containing caustic alkalinity
or acidity— Neutralize samples to pH 6.5
to 7.5 with a solution of sulfuric acid
(H,50,) or sodium hydroxide (NaOH) of
such strength that the quantity of reagent
does not dilute the sample by more than
0.5%. The pH of seeded dilution water
should not be affected by the lowest sample
dilution.

2) Samples containing residual chlorine
compounds—If possible, avoid samples
containing residual chlorine by sampling
ahead of chlorination processes. If the sam-
ple has been chlorinated but no detectable
chlorine residual is present, seed the dilu-
tion water. If residual chlorine is present,
dechlorinate sample and seed the dilution
water ( 4/). Do not test chlorinated/de-
chlorinated samples without seeding the di-
lution water. In some samples chlorine will
dissipate within 1 to 2 h of standing in the
light. This often occurs during sample
transport and handling. For samples in
which chlorine residual does not dissipate
in a reasonably short time, destroy chlorine
residual by adding Na,SO, solution. De-
termine required volume of Na,SO, solu-
tion on a 100- to 1000-mL portion of
neutralized sample by adding 10 mL of 1
+ 1 acetic acid or 1 + 50 H,SO,, 10 mL
potassium iodide (KI) solution (10 g/100
mL), and titrating with Na,SO, solution to
the starch-iodine end point for residual.
Add to neutralized sample the relative vol-
ume of Na,S0, solution determined by the
above test, mix, and after 10 to 20 min
check sample for residual chlorine. (NOTE:
Excess Na,SO, exerts an oxygen demand
and reacts slowly with certain organic
chloramine compounds that may be pres-
ent in chlorinated samples).

3) Samples containing other toxic sub-
stances—Certain industrial wastes, for ex-
ample, plating wastes, contain toxic metals.
Such samples often require special study
and treatment.

4) Samples supersaturated with DO—

w
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Samples containing more than 9 mg DO/
L at 20°C may be encountered in cold
waters or in water where photosynthesis
occurs. To prevent loss of oxygen during
incubation of such samples, reduce DO to
saturation at 20°C by bringing sample to
about 20°C in partially filled bottle while
agitating by vigorous shaking or by aer-
ating with clean, filtered compressed air.

5) Sample temperature adjustment—
Bring samples to 20 * 1°C before making
dilutions.

6) Nitrification inhibition—If nitrifica-
tion inhibition is desired add 3 mg 2-
chloro-6-(trichloro  methyl) pyndine
(TCMP) to each 300-mL bottle before cap-
ping or add sufficient amounts to the di-
lution water to make a final concentration
of 10 mg/L. (NoTE: Pure TCMP may dis-
solve slowly and can float on top of the
sample. Some commercial formulations
dissolve more readily but are not 100%
TCMP; adjust dosage accordingly.) Sam-
ples that may require nitrification inhibi-
tion include, but are not limited to,
biologically treated effluents, samples
seeded with biologically treated effluents,
and river waters. Note the use of nitrogen
inhibition in reporting results.

/- Dilution technigue: Dilutions that re-
sult in a residual DO of at least 1 mg/L
and a DO uptake of at least 2 mg/L after
5 d incubation produce the most reliable
results. Make several dilutions of prepared
sample to obtain DO uptake in this range.
Experience with a particular sample will
permit use of a smaller number of dilutions.
A more rapid analysis, such as COD, may
be correlated approximately with BOD and
serve as a guide in selecting dilutions. In
the absence of prior knowledge, use the
following dilutions: 0.0 to 1.0% for strong
industrial wastes, 1 to 5% for raw and
settled wastewater, 5 to 25% for biologi-
cally treated effluent, and 25 to 1009 for
polluted river waters.

Prepare dilutions either in graduated cyl-
inders and then transfer to BOD bottles or




prepare directly in BOD bottles. Either di-
lation method can be combined with any
DO measurement technique. The number
of bottles to be prepared for each dilution
depends on the DO technique and the num-
ber of replicates desired.

When using graduated cylinders to pre-
pare dilutions, and when seeding is nec-
essary, add seed either directly to dilution
water or to individual cylinders before di-
lution. Seeding of individual cylinders
avoids a declining ratio of seed to sample
as increasing dilutions are made, When di-
lutions are prepared directly in BOD bot-
tles and when seeding is necessary, add seed
directly to dilution water or directly to the
BOD bottles.

1) Dilutions prepared in graduated cyl-
inders—IT the azide modification of the ti-
trimetric iodometric method (Section 4500-
0.C) is used, carefully siphon dilution
water, seeded if necessary, into a 1- to 2-
L-capacity graduated cylinder. Fill cylin-
der half full without entraining air. Add
desired quantity of carefully mixed sample
and dilute to appropriate level with dilution
water. Mix well with a plunger-type mixing
rod; avoid entraining air. Siphon mixed di-
lution into two BOD bottles. Determine
initial DO on one of these bottles. Stopper
the second bottle tightly, water-seal, and
incubate for 5 d at 20°C. If the membrane
electrode method is used for DO measure-
ment, siphon dilution mixture into one
BOD bottle. Determine initial DO on this
bottle and replace any displaced contents
with sample dilution to fill the bottle. Stop-
per tightly, water-seal, and incubate for 5
d at 20°C.

2) Dilutions prepared directly in BOD
bottles—Using a wide-tip volumetric pipet,
add the desired sample volume to individ-
ual BOD bottles of known capacity. Add
approprnate amounts of seed material to the
individual BOD beottles or to the dilution
water. Fill bottles with enough dilution
water, seeded if necessary, so that insertion
of stopper will displace all air, leaving no
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bubbles. For dilutions greater than 1100
make a primary dilution in a graduated
cylinder before making final dilution in the
bottle. When using titrimetric iodometric
methods for DO measurement, prepare two
bottles at each dilution. Determine initial
DO on one bottle. Stopper second bottle
tightly, water-seal, and incubate for 5 d at
20°C. If the membrane electrode method is
used for DO measurement, prepare only
one BOD bottle for each dilution. Derer-
mine initial DO on this bottle and replace
any displaced contents with dilution water
to fill the bottle, Stopper tightly, water-seal,
and incubate for 5 d at 20°C. Rinse DO
electrode between determinations to pre-
vent cross-contamination of samples

8 Determination of initial DO: If the
sample contains materials that react rap-
idly with DO, determine initial DO im-
mediately after filling BOD bottle with
diluted sample. If rapid initial DO uptake
is insignificant, the time period between
preparing dilution and measuring initial
DO is not critical.

Use the azide modification of the iodo-
metric method (Section 4500-0.C) or the
membrane electrode method (Section 4500-
0.G) to determine initial DO on all sample
dilutions, dilution water blanks, and where
appropriate, seed controls.

h. Dilution water blank: Use a dilution
water blank as a rough check on quality
of unseeded dilution water and cleanliness
of incubation bottles. Together with each
batch of samples incubate a bottle of un-
seeded dilution water. Determine initial
and final DO as in s 4¢ and J. The DO
uptake should not be more than 0.2
mg/L and preferably not more than 0.]
mg/L.

L Incubation: Incubate at 20°C + |°C
BOD bottles containing desired dilutions,
seed controls, dilution water blanks, and
glucose-glutamic acid checks. Water-seal
bottles as described in ¢ 4f.

I Determination of final DO: After 5 d

|
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mcubation determine DO in sample dilu-
tions, blanks, and checks as in f 4g

5. Calculation

When dilution water is not seeded:

30D B L —JI- -
BO m

When dilution water is seeded:

(D, — D) - (B, — B,) f

BOD,, mg/1 B

where:

D, DO of diluted sample immediately after
preparation, mg/L,

D, = DO of diluted sample after 5 d incu-
bation at 20°C, mg/L,

P = decimal volumetnc fraction of sample
used,

B, = DO of seed control before incubation,
mg/L (1 4d),

B, = DO of seed control after incubation
mg/L (f 44), and

f = ratio of seed in diluted sample to seed
in seed control = (% seed in diluted
sample)/(% seed in seed control)

If seed material is added directly to sam-
ple or to seed control bottles:

f = (volume of seed in diluted sample)/(vol-
ume of seed n seed control)

Report results as CBOD, if nitrification
1s inhibited.

If more than one sample dilution meets
the criteria of a residual DO of at least 1
mg/L and a DO depletion of at least 2
mg/L and there is no evidence of toxicity
at higher sample concentrations or the ex-
istence of an obvious anomaly, average re-
sults in the acceptable range.

In these calculations, do not make cor-
rections for DO uptake by the dilution
water blank during incubation. This cor-
rection is unnecessary if dilution water
meets the blank criteria stipulated above.
If the dilution water does not meet these

@©

critena, proper corrections are difficult and
results become questionable

6. Precision and Bias

T'here is no measurement for establishing
bias of the BOD procedure. The glucose-
glutamic acid check prescribed in ¥ 4¢ is
intended to be a reference point for eval-
uation of dilution water quality, seed ef-
fectiveness, and analytical technique
Single-laboratory tests using a 300-mg/L
mixed glucose-glutamic acid solution pro-
vided the following results:’

Number of months: 14
Number of triplicates: 421
Average monthly recovery: 204 mg/l
Average monthly
standard deviation: 10.4 mg/L

In a series of interlaboratory studies,’
each involving 2 to 112 laboratories (and
as many analysts and seed sources), 5-d
BOD measurements were made on syn-
thetic water samples containing a 1:] mix-
ture of glucose and glutamic acid in the
total concentration range of 3.3 to 231 mg/
L. The regression equations for mean value,
X , and standard dewviation, S, from these
studies were:

X = 0658 (added level, mg/L) + 0.280
mg/L

S = 0.100 (added level, mg/L) + 0.547
mg/L

For the 300-mg/L mixed primary stand-
ard, the average 5-d BOD would be 198
mg/L with a standard deviation of 30.5
mg/L.

a. Control limits: Because of many fac-
tors affecting BOD tests in multilaboratory
studies and the resulting extreme variabil-
ity in test results, one standard deviali()r.!,
as determined by interlaboratory tests, is
recommended as a control limit for indi-
vidual laboratories. Alternatively, for each
laboratory, establish its control limits by
performing a minimum of 25 glucose-glu-
tamic acid checks (f 4c) over a period of
several weeks or months and calculating
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the mean and standard deviation. Use the
mean *+ 3 standard deviations as the con-
trol limit for future glucose-glutamic acid
checks. Compare calculated control limits
to the single-laboratory tests presented
above and to interlaboratory results. If con-
trol limits are outside the range of 198 *
30.5, re-evaluate the control limits and in-
vestigate source of the problem. If mea-
sured BOD for a glucose-glutamic acid
check is outside the accepted control limit
range, reject tests made with that seed and
dilution water.

b. Working range and detection limil
The working range is equal to the difference
between the maximum initial DO (7 to 9
mg L) and minimum DO residual of 1 mg/
L multiplied by the dilution factor. A lower
detection limit of 2 mg/L is established by
the requirement for a minimum DO de-
pletion of 2 mg/L.

7. References
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communication with J. C. Young. Water Pol-
lution Control Plant, Davenpaort, lowa
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5220 CHEMICAL OXYGEN DEMAND (COD)*

5220 A.

The chemical oxygen demand (COD) is
used as a measure of the oxygen equivalent
of the organic matter content of a sample
that is susceptible to oxidation by a strong
chemical oxidant. For samples from a spe-
cific source, COD can be related empiri-
cally to BOD, organic carbon, or organic
matter. The test is useful for monitoring

*Approved by Standard Methods Committee, 1985
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and control after correlation has been es-
tablished. The dichromate reflux method
is preferred over procedures using other
oxidants because of superior oxidizing abil-
ity, applicability to a wide variety of sam-
ples, and ease of manipulation. Oxidation
of most organic compounds is 95 to 100%
of the theoretical value. Pyridine and re-
lated compounds resist oxidation and vol-

CHEMICAL OXYGEN DEMAND (5220)/introduction

atile organic compounds are oxidized only
to the extent that they remain in contact
with the oxidant. Ammonia, present either
in the waste or liberated from nitrogen-
containing organic matter, is not exidized
in the absence of significant concentration
of free chloride ions.

1. Selection of Method

The open reflux method (B) is suitable
for a wide range of wastes where a large
sample size is preferred. The closed reflux
methods (C and D) are more economical
in the use of metallic salt reagents, but
require homogenization of samples con-
taining suspended solids to obtain repro-
ducible results. Ampules and culture tubes
with premeasured reagents are available
commercially. Follow instructions fur-
nished by the manufacturer.

Determine COD values of > 50 mg O,/
L by using procedures 5220B.4a, C.4, or
D.4. Use procedure 5220B.4H to deter-
mine, with lesser accuracy, COD values
from 5 to 50 mg O,/L.

2. Interferences and Limitations

Volatile straight-chain aliphatic com-
pounds are not oxidized to any appreciable
extent. This failure occurs partly because
volatile organics are present in the vapor
space and do not come in contact with the
oxidizing liquid. Straight-chain aliphatic
compounds are oxidized more effectively
when silver sulfate (Ag,SO,) is added as a
catalyst. However, AgSO, reacts with
chloride, bromide, and iodide to produce
precipitates that are oxidized only partially.
The difficulties caused by the presence of
the halides can be overcome largely,
though not completely, by complexing with
mercuric sulfate (HgSO,) before the re-
fluxing procedure. Although | g HgSO, is
specified for 50 mL sample, a lesser amount
may be used where sample chloride con-
centration is known to be less than 2000

wm

mg/L, as long as a 10:1 ratio of HgS( ),:Cl
is maintained. Do not use the test for sam-
ples containing more than 2000 mg Cl /
L. Techniques designed to measure COD
in saline waters are available."

Nitrite (NO, ) exerts a COD of 1.1 mg
0,/mg NO, -N. Because concentrations of
NO, in waters rarely exceed 1 or 2 mg
NO, -N/L, the interference is considered
insignificant and usually is ignored. To
eliminate a significant interference due to
NO, ", add 10 mg sulfamic acid for each
mg NO, -N present in the sample volume
used: add the same amount of sulfamic acid
to the reflux vessel containing the distilled
water blank.

Reduced inorganic species such as fer-
rous iron, sulfide, manganous manganese,
etc., are oxidized guantitatively under the
test conditions. For samples containing sig-
nificant levels of these species, stoichio-
metric oxidation can be assumed from
known initial concentration of the inter-
fering species and corrections can be made
to the COD value obtained

3. Sampling and Storage

Preferably collect samples in glass bot-
tles. Test unstable samples without delay.
If delay before analysis is unavoidable, pre-
serve sample by acidification to pH <2
using conc H,SO,. Blend samples contain-
ing settleable solids with a homogenizer to
permit representative sampling. Make pre-
liminary dilutions for wastes containing a
high COD to reduce the error inherent in
measuring small sample volumes.

4. References

1. Burns, ER. & C. MarsHALL, 1965. Correc-
tion for chloride interference in the chemical
oxygen demand test. J. Water Pollut. Caontrol
Fed. 37:1716

3. Baumany, F.L 1974 Dichromate reflux chem-
ical oxygen demand: A proposed method for
chloride correction in highly saline waters.
Anal Chem. 46:1336.
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5220 B. Open Reflux Method

1. General Discussion

a. Principle: Most types of organic mat-
ter are oxidized by a boiling mixture of
chromic and sulfuric acids. A sample is
refluxed in strongly acid solution with a
known excess of potassium dichromate
(K,Cr,0,). After digestion, the remaining
unreduced K,Cr,0, is titrated with ferrous
ammonium sulfate to determine the
amount of K,Cr,0, consumed and the ox-
idizable organic matter is calculated in
terms of oxygen equivalent. Keep ratios of
reagent weights, volumes, and strengths
constant when sample volumes other than
50 mL are used. The standard 2-h reflux
time may be reduced if it has been shown
that a shorter period yields the same re-
sults.

2. Apparatus

Reflux apparatus, consisting of 500- or
250-mL erlenmeyer fasks with ground-
glass 24/40 neck* and 300-mm jacket Lie-
big, West, or equivalent condensert with
24/40 ground-glass joint, and a hot plate
having sufficient power to produce at least
1.4 W/em® of heating surface, or equiva-
lent

3. Reagents

a. Standard potassium dichromate solu-
tion, 0.0417M: Dissolve 12.259 g K,Cr,0,,
primary standard grade, previously dried
at 103°C for 2 h, in distilled water and
dilute to 1000 mL.

b. Sulfuric acid reagent: Add Ag,50,,
reagent or technical grade, crystals or pow-
der, to conc H,SO, at the rate of 5.5 g
Ag,SO./kg HSO, Let stand 1 to 2 d to
dissolve Ag,SO.,.

c. Ferroin indicator solution: Dissolve
1.485 g 1,10-phenanthroline monohydrate
and 695 mg FeSO,-7TH,0 in distilled water
and dilute to 100 mL. This indicator so-

*Corming 5000 or egquivalent
tCorning 2360, 91548, or equivalent

lution may be purchased already pre-
pared.]

d. Standard ferrous ammonium sulfate
(FAS) titrant. approximately 0.25M: Dis-
solve 98 g Fe(NH,),(80,),-6H,0 in dis-
tilled water. Add 20 mL conc H,80,, cool,
and dilute to 1000 mL. Standardize this
solution daily against standard K,Cr,0, so-
lution as follows:

Dilute 10.0 mL standard K,Cr,0, to
about 100 mL. Add 30 mL conc H,50,
and cool. Titrate with FAS titrant using
0.10 to 0.15 mL (2 to 3 drops) ferroin in-
dicator

Maolarity of FAS solution
Volume 0.0417M K,Cr,0,

solution titrated, mL

Volume FAS used in titration, mL

x 0.25

e. Mercuric sulfate, HgSO,, crystals or
powder.

[ Sulfamic acid: Required only if the
interference of nitrites is to be eliminated
(see 5220A.2 above).

g Porassium  hydrogen phthalate
(KHP) standard: Lightly crush and then
dry potassium hydrogen phthalate
(HOOCC, H.COOK) to constant weight at
120°C. Dissolve 425 mg in distilled water
and dilute to 1000 mL. KHP has a theo-
retical COD' of 1.176 mg O,/mg and this
solution has a theoretical COD of 500 pg
O,/mL. This solution is stable when re-
frigerated for up to 3 months in the absence
of visible biological growth.

4. Procedure

a. Treatment of samples with COD of
> 50 mg 0,/L: Place 50.0 mL sample (for
samples with COD of > 900 mg 0,/L, use
smaller sample portion diluted to 50.0 mL)
in a 500-mL refluxing flask. Add 1 g
HgSO,, several glass beads, and very slowly
add 5.0 mL sulfuric acid reagent, with mix-

tGFS Chemical Co., Columbus, Ohio

S ]

ing to dissolve HgSO,. Cool while mixing
to avoid possible loss of volatile materials,
Add 250 mL 0.0417M K,Cr,O, solution
and mix. Attach flask to condenser and
turn on cooling water. Add remaining sul-
furic acid reagent (70 mL) through open
end of condenser. Continue swirling and
mixing while adding the sulfuric acid re-
agent. CAUTION: Mix reflux mixture thor-
oughly before applying heat to prevent local
heating of flask bottom and a possible blow-
out of flask contents.

Cover open end of condenser with a
small beaker to prevent foreign material
from entering refluxing mixture and reflux
for 2 h. Cool and wash down condenser
with distilled water. Disconnect reflux con-
denser and dilute mixture to about twice
its volume with distilled water Cool to
room temperature and titrate excess
K,Cr,0, with FAS, using 0.10 10 0.15 mL
(2 to 3 drops) ferroin indicator Although
the quantity of ferroin indicator is not crit-
ical. use the same volume for all titrations.
Take as the end point of the titration the
first sharp color change from blue-green to
reddish brown. The blue-green may reap-
pear. In the same manner, reflux and titrate
a blank containing the reagents and a vol-
ume of distilled water equal to that of sam-
ple.

b. Alternate procedure for low-COD sam-
ples: Follow procedure of § 4a, with two
exceptions: (i) use standard 0.00417M
K,Cr,0,, and (i) titrate with 0.025M FAS.
Exercise extreme care with this procedure
because even a trace of organic matter on
the glassware or from the atmosphere may
cause gross errors. If a further increase in
sensitivity is required, concentrate a larger
volume of sample before digesting under
reflux as follows: Add all reagents to a
sample larger than 50 mL and reduce total
volume to 150 mL by boiling in the re-
fluxing flask open to the atmosphere with-
out the condenser attached. Compute
amount of HgSO, to be added (before con-
centration) on the basis of a weight ratio
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of 10:1, HgSO,:Cl ", using the amount of
Cl~ present in the ariginal volume of sam-
ple. Carry a blank reagent through the
same procedure. This technique has the ad-
vantage of concentrating the sample with-
out significant losses of easily digested
volatile materials. Hard-to-digest volatile
materials such as volatile acids are lost, but
an improvement is gained over ordinary
evaporative concentration methods.

¢ Determination of standard solution:
Evaluate the technique and quality of re-
agents by conducting the test on a standard
potassium hydrogen phthalate solution.

5. Calculation

S (4 — B) x M > BODO
COD as mg Oy/L = —— —

mL sample

where:
A = mL FAS used for blank,
B = ml FAS used for sample, and
M = molarity of FAS.

6. Precision and Bias

A set of synthetic samples containing
potassium hydrogen phthalate and NaCl
was tested by 74 laboratories. At a COD
of 200 mg O,/L in the absence of chloride,
the standard deviation was %13 mg/L
(coefficient of variation, 6.5%). At COD
of 160 mg O,/L and 100 mg CI" /L, the
standard deviation was %14 mg/L (coef-
ficient of variation, 10.8%).

7. Reference

1. PrrweLL, L.R. 1983, Standard COD. Chem.
Brit. 19:907
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5220 C. Closed Reflux, Titrimetric Method

1. General Discussion

a. Principle: See 5220B. 1a.

b. [Interferences and limitations: See
5220A.2. Volatile organic compounds are
more completely oxidized in the closed sys-
tem because of longer contact with the ox-
idant. Before each use inspect culture-tube
caps for breaks in the TFE liner. Select
culture-tube size for the degree of sensitiv-
ity desired. Use the 25- x 150-mm tube
for samples with low COD content because
a larger volume sample can be treated.

2. Apparatus

a. Digestion vessels: Preferably use bo-
rosilicate culture tubes, 16- x 100-mm, 20-
% 150-mm, or 25- X 150-mm, with TFE-
lined screw caps. Alternatively, use boro-
silicate ampules, 10-mL capacity, 19- to 20-
mm diam.

b, Heating block, cast aluminum, 45 to
50 mm deep, with holes sized for close fit
of culture tubes or ampules.

¢. Block heater or oven, to operate at 150
+ 2°C. NoTE: Severe damage of most cul-
ture tube closures from oven digestion in-
troduces a potential source of contamina-
tion and increases the probability of leak-
age. Use an oven for culture-tube digestion
only when it has been determined that 2 h
exposure at 150°C will not damage the
caps.

d. Ampule sealer: Use only a mechanical
sealer to insure strong, consistent seals.

3. Reagents

a. Standard potassium dichromate diges-
tion solution, 0.0167TM: Add to about 500
mL distilled water 4913 g K,Cr,0,, pri-

mary standard grade, previously dried at
103°C for 2 h, 167 mL conc H,S0;, and
33.3 g HgSO,. Dissolve, cool to room tem-
perature, and dilute to 1000 mL

b. Sulfuric acid reagent: See Section
5220B.3 5.

¢. Ferroin indicator solution: See Section
5220B.3c.

d. Standard ferrous ammonium sulfate
titrant (FAS), approximately 0.10M: Dis-
solve 39.2 g Fe(NH,),(SO,),-6H,0 in dis-
tilled water. Add 20 mL conc H,S0,, cool,
and dilute to 1000 mL. Standardize solu-
tion daily against standard K,Cr,0, diges-
tion solution as follows:

Add reagents according to Table 5220:1
to a culture tube containing the correct
volume of distilled water substituted for
sample. Cool tube to room temperature and
add 0.05 to 0.10 mL (I to 2 drops) ferroin
indicator and titrate with FAS ttrant

Molarity of FAS solution

Volume 0.0167M K,Cr,0,
solution titrated, mL

= .- ’ — % 0.10
Volume FAS used in titration, mL

e. Sulfamic acid: See Section 5220B.3f.
- Potassium hydrogen phthalate stand-
ard: See Section 5220B.3g.

4. Procedure

Wash culture tubes and caps with 20%
H,SO, before first use to prevent contam-
ination. Refer to Table 5220:1 for proper
sample and reagent volumes. Place sample
in culture tube or ampule and add digestion
solution. Carefully run sulfuric acid re-
agent down inside of vessel so an acid layer
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TABLE 5220:1. SAMPLE AND REAGENT QUANTITIES FOR Various DIGESTION VESSELS
Digestion Sulfunc Acd Total Final
Digestion Sample Solution Reagent Volume
Vessel mlL miL ml ml
Culture tubes: —
16 = 100 mm .5 1.5 3.5 :
20 % 150 mm 50 3.0 1.0 150
25 % 150 mm 10.0 6.0 14.0 0.0
Standard 10-mL
3.5 1.5

ampules 25 { ¥

is formed under the sample-digestion so-
lution layer. Tightly cap tubes or seal am-
pules, and invert each several times to mix
completely. CAuUTION: Wear face shield
and protect hands from heat produced when
contents of vessels are mixed. Mix thor-
oughly before applying heat to prevent local
heating of vessel bottom and possible explo-
sive reaction.

Place tubes or ampules in block digester
or oven preheated to 150°C and reflux for
2 h. Cool to room temperature and place
vessels in test tube rack. Remove culture
tube caps and add small TFE-covered mag-
netic stirring bar. If ampules are used,
transfer contents to a larger container for
titrating. Add 0.05 to 0.10 mL (1 to 2
drops) ferroin indicator and stir rapidly on
magnetic stirrer while titrating with 0.10M
FAS. The end point is a sharp color change
from blue-green to reddish brown, al-
though the blue-green may reappear within
minutes. In the same manner reflux and

titrate & blank containing the reagents and
a volume of distilled water equal to that of
the sample.

5. Calculation

(4 — B) x M x 8000

o : g O,/ L = ——
COD as mg 0,/1 mL sample

where:
4 = mL FAS used for blank,
B = mL FAS used for sample, and
M = molarity of FAS

6. Precision and Bias

Sixty synthetic samples containing po-
tassium hydrogen phthalate and NaCl were
tested by six laboratories. Al an average
COD of 195 mg O,/L in the absence of
chloride, the standard deviation was =11
mg O,/L (coefficient of variation, 5.69%).
At an average COD of 208 mg 0,/L and
100 mg Cl /L, the standard deviation was
+10 mg O./L (coefficient of variation,
4.8%).

5220 D. Closed Reflux, Colorimetric Method

1. General Discussion

a. Principle: See Section 5220B.1a. Col-
orimetric reaction vessels are sealed glass
ampules or capped culture tubes Oxygen

consumed is measured against standards at
600 nm with a spectrophotometer

b. Interferences and limitations: See Sec-
tion 5220C.1b.
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2. Apparatus

a. See Section 5220C.2.

b. Spectrophotometer, for use at 600 nm
with access opening adapter for ampule or
16-, 20-, or 25-mm tubes.

3. Reagents

a. Digestion solution: Add to about 500
mL distilled water 10.216 g K,Cr,0,, pri-
mary standard grade, previously dried at
103°C for 2 h, 167 mL conc H,S0,, and
33.3 g HgSO.,. Dissolve, cool to room tem-
perature, and dilute to 1000 mL.

b. Sulfuric acid reagent: See 5220B.3b

¢. Sulfamic acid: See Section 5220B.3f.

d. Potassium hydrogen phthalate stand-
ard: See Section 5220B.3g.

4. Procedure

a. Treatment of samples: Measure suit-
able volume of sample and reagents into
tube or ampule as indicated in Table
5220:1. Prepare, digest, and cool samples,
blank, and one or more standards as di-
rected in Section 5220C.4.

b. Measurement of dichromate reduction:
Invert cooled samples, blank, and stand-
ards several times and allow solids to settle
before measuring absorbance. Dislodge sol-
ids that adhere to container wall by gentle
tapping and settling. Insert unopened tube
or ampule through access door into light
path of spectrophotometer set at 600 nm.
Read absorbance and compare to calibra-
tion curve. Use optically matched culture

tubes or ampules for greater sensitivity; dis-
card scratched or blemished glassware.

c. Preparation of calibration curve: Pre-
pare at least five standards from potassium
hydrogen phthalate solution with COD
equivalents from 20 1o 900 pg O,/L. Make
up to volume with distilled water; use same
reagent volumes, tube, or ampule size, and
digestion procedure as for samples. Prepare
calibration curve for each new lot of tubes
or ampules or when standards prepared in
f 4a differ by > 5% from calibration curve.

5. Calculation

COD as mg O,/L
mg Oy in final volume x 1000

mL sample

6. Precision and Bias

Forty-eight synthetic samples containing
potassium hydrogen phthalate and NaCl
were tested by five laboratories. At an av-
erage COD of 193 mg O,/L in the absence
of chloride, the standard deviation was
+17 mg O,/L (coefficient of variation
8.7%). At an average COD of 212 mg O,/
L and 100 mg Cl /L, the standard devia-
tion was * 20 mg O,/L (coefficient of var-
iation, 9.6%)

7. Bibliography

Jinka, AM. & M.J. CarTER. 1975. Micro semi-
automated analysis of surface and waste-
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5310 TOTAL ORGANIC CARBON (TOC)*

5310 A.

1. General Discussion

The organic carbon in water and waste-
water is composed of a variety of organic
compounds in various oxidation states.
Some of these carbon compounds can be
oxidized further by biological or chemical
processes, and the biochemical oxygen de-
mand (BOD) and chemical oxygen demand
(COD) may be used to characterize these
fractions. The presence of organic carbon
that does not respond to either the BOD
or COD test makes them unsuitable for the
measurement of total organic carbon. Total
organic carbon (TOC) is a more convenient
and direct expression of total organic con-
tent than either BOD or COD, but does
not provide the same kind of information.
If a repeatable empirical relationship is es-
tablished between TOC and BOD or COD,
then TOC can be used to estimate the ac-
companying BOD or COD. This relation-
ship must be established independently for
each set of matrix conditions, such as var-
ious points in a treatment process. Unlike
BOD or COD, TOC is independent of the
oxidation state of the organic matter and
does not measure other organically bound
elements, such as nitrogen and hydrogen,
and inorganics that can contribute to the
oxygen demand measured by BOD and
COD. TOC measurement does not replace
BOD and COD testing.

To determine the quantity of organically
bound carbon, the organic molecules must
be broken down to single carbon units and
converted to a single molecular form that
can be measured quantitatively. TOC

*Approved by Standard Methods Committee, 1985
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methods utilize heat and oxygen, ultravi-
olet irradiation, chemical oxidants, or com-
binations of these oxidants to convert
organic carbon to carbon dioxide (CO,).
The CO, may be measured directly by a
nondispersive infrared analyzer, it may be
reduced to methane and measured with a
flame ionization detector, or CO, may be
titrated chemically

2. Fractions of Total Carbon

The methods and instruments used in
measuring TOC analyze fractions of total
carbon (TC) and measure TOC by two or
more determinations. These fractions of to-
tal carbon are defined as: inorganic carbon
(IC)—the carbonate, bicarbonate, and
dissolved CO,; total organic carbon
(TOC)—all carbon atoms covalently
bonded in organic molecules; dissolved or-
ganic carbon (DOC)—the fraction of TOC
that passes through a 0.45-um-pore-diam
filter: nondissolved organic carbon
(NDOC)—also referred to as particulate
organic carbon, the fraction of TOC re-
tamned by a 0.45-um filter; purgeable or-
ganic carbon (POC)—also referred to as
volatile organic carbon, the fraction of
TOC removed from an aqueous solution
by gas stripping under specified conditions;
and nonpurgeable organic carbon
(NPOC)—the fraction of TOC nol re-
moved by gas stripping.

In most water samples, the IC fraction
is many times greater than the TOC frac-
tion. Eliminating or compensating for IC
interferences requires multiple determina-
tions to measure true TOC. IC interference
can be eliminated by acidifying samples to
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1. SUMMARY
This code will apply to all harvesting operations

controlled by the Port Macquarie Forestry Region.

Set out hereunder are codes of logging practice to
ensure:-
- good standards of workmanship;
- safe working practices; e
- protection of the forest and its environment;

- adeguate accountability for products obtained.

A1l contractors and/or operators in State Forests and
other Crown-timber lands are required to comply with the

provisions of this code.

2.2

2. LEGAL ’
Operations on State Forests and other Crown Lands a

governed by various Acts. The Acts and their principal

provisions are described briefly herein.

FORESTRY ACT 1916 AND REGULATIONS UNDER THE ACT

(administered by the Forestry Commission of N.S.W.)

2.2

ra

2.2

"~

The Commission 1s empowered to control the removal
of timber and products, the use of fire and many
other matters relevant to the proper management of

areas under its control.

Arising from 2.2.1, the Commission in conjunction
with the Catchment Areas Protection Board has
prascribed Standard Erosion Mitigation Conditions
for Logging and Clearing in New South Wales and
all operations shall conform to these conditions.
Nothing expressed in this Code shall affect these
Standard Conditions, the latest edition of which

is dated June, 1984,

All commercial harvesting cperations involving a
royalty value above an amount specified by the

Commission will be authorised by Timber Licences.

o




2.2.4 Contractors who engage operators must hold current . (11) If the Regional Forestar 1s of the \n’
s ion

Contractors Licences. the suspension should stand after con

of the District Forester's report and any

2.2.5 Operators engaged by holders of Timber Licances or representations made, suspension advice will be
Contractors Licences must hold current Uperators L served on the operator or contractor as soon as
: Is practical.
Licences.

e o

_ WORKERS COMPENSATION ACT 1987
2.2.6 Timber, Contractor and Operator Licencas contain @ v

(Administered by the Workers Compensation Commission)
conditions binding on the holdars. Nothing

All employees engaged In harvesting must be insured under

expressed in this Cecde shall affect the conditions

YRy

the provision of the Workers Compansation Act. ; TE
attached to any of these 1icences. ! RS A

TR

| 2.4 OCCUPATIONAL HEALTH AND SAFETY ACT

2.2.7 The non observance of an instruction issued by an | kPt o i St o LA Bt ki o ; ; - 1
authorised officer or a breach of licence KTY Dutaceis winpngnd 6 the Tisber Tibistrv ara resaired te :
condition, which embraces inter alia a breach of comply with the provisions of this Act. The Forestry g
this Code may lead to the imposition of I Commission as “owner™ of State Forests has a special T
sanctions. These could include a warning letter, ‘ responsibility under Sections 16(1) and 17(1) of the Act
a penalty notice, a suspension of licence, to ensure that no one is exposed to risks to their health
prosecution, cancellation of licence or non or safety whilst in the forest environs. E
renewal of licence. ’
2.5  FACTORIES SHOPS AND INDUSTRIES ACT, 1982 and TIMBER
2.2.8 (i) An operator or contractor suspended from INDUSTRY (HEALTH AND SAFETY) REGULATIONS 1983 i
operating by verbal direction from an i e o (Administered by the Department of Industrial Relations)
authorised officer or employee is to cease work 1 A1l persons involved in the Timber Industry are required %
iomodiataty, The DoSrator or (Gonkractor Bis 4 : to comply with these regulations. Included in the r = - T
right to make representations to the Regional ‘ provisions are requirements covering the proficiency of - L - ; : S

_ workers, first aid, machinary, felling and logging and Pt ; =
Forester Port Macquarie within 24 hours. . . :

hand tools. SRR T
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.6  MOTOR TRAFFIC ACT 1909 AND STATES ROAD ACT 1919 . 2.7.2  Load Limits. All vehicles using fnr.“

(Administered by the Department of Motor Transport) shall comply with the Ordinances under the Local
4 <
2.6.1 All motorised vehicles engaged in the haulage of Government Act. In regard to load 1imits thase
-timber on roads open to the public in State are Ordinances 30C and 30D.

Forests and Crowd timber lands are required to be

registered in accordance with provisions of the 2.8 NATIONAL PARKS AND WILDLIFE ACT 1974

Motor Traffic Act and to comply with the (Administered by the National Parks and Wildlife Service)

provisions of the Regulations made under the @~ C‘ 2.8.1 Aboriginal Relfcs. Any relic discovered is to be

RoMdS ALE. left undisturbed and reported to the District
Forester.

2.6.2 Logging plant other than vehicles described in

2.6.1 above shall be covered by an Unregistered 2.8.2 Fauna, Almost all native mammals, birds and
Vehicles permit for the Operation of Logging reptiles are protected fauna and may not be taken
Vehicles issued by the Department of Motor ! or killed.

Transport.

2.8.3  Protected Native Plants. Protected native plants
2.6.3 All drivers of vehicles operating in State Forests may not be picked or removed unless authorised by

and Crown Timber lands are required to be licensed a licence issued by the Commission.

in accordance with the Act.

2.9 SURVEYORS ACT 1929 and SURVEY CO-ORDINATION ACT 1949
.7  LOCAL GOVERNMENT ACT 1919 No unauthorised person may deface or interfere with any
2.7.1 Littering. It is an offence to deposit litter in survey mark.

State Forests. Forestry officers are author'i‘ O

to take action under this Act.




3.4

3. SAFETY
A1l work performed in the Forest shall be in accordance
with the Timber Industry (Health and Safety) Regulation,
1982 and the Occupational Health and Safety Act, 1983 and
nothing in this Code shaﬁl affect the provisions of this

legislation,

An employee shall comply with all reasonable diract!oe‘
given by the employer pertaining to safety and report to
the employer without delay any work situation or vehicle
or tool conditfon which has become or is likely to become

a source of danger.

Industry supervisors shall give effect to Section 5a of

the Regulation by ensuring that an employer does not

permit an employee to undertake any work unless that

employee has been adeguately trained and instructed as to
any dangers associated with that work and

in any safety precautions which ought to be taken.

Industry supervisors shall give effect to Section 5b of
the Regulation by ensuring that an employer does not
permit an employee to operate without competent .
supervision any power-driven tool, machine or equipment
unless the employee has been adequately trained and
instructed in its operation and is capable of safely

operating it without supervision.

3.1

Employers shall provide their employees with, .

contractors shall provide themselves with:

a) an approved safety halmet;

b) suitable heavy-duty footwear, having firm ankle support
and non-slip soles.

Such eguipment shall be worn whilst on the Forest and

shall be maintained in a serviceable condition.

Employers, contractors and employees shall comply with the
hearing conservation provisions of Section 7 of the

Regulation.

Employers shall provide first-aid chests

a) at sach logging site within reascnable distance of
avery employee;

b) on every vehicle used by or on behalf of the employer
to transport any person to or from the site of logging
work.

These first-aid chests shall be equipped, marked and

maintained as in the Regulation.

Operators in the timber industry shall not, as far as is
reasonably practical, work bayond calling distance of
another person and in any event, the well being of an
operator shall be ascaertained at least once during the
paricd of work as well as at the completion of the work

period.

E

i
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Other specific safe working conditions and practices are

provided ealsewhere in this code.

A1) work injuries are to be reported as so00n as

practicable to the injured person's supervisor.

4.2

4.3

4.4

& -

4. PLANNING OF HARVESTING OPERATIONS .
Whers provided for in Wood Supply Agreesments, the Forestry
Commission shall provide an Order of Working for each
calendar year for the supply of timber to that Industry no

later than 30th October of the preceding year.

It is the responsibility of industry to ensure that it

. holds sufficient levels of log stocks to allow its mill to
continue operation during periods of wet weather logging
constraints. Such log stocks should be in the order of

§ - 8 weeks reserve.

Areas of suitable wet weather logging country are very
limited and the operational application of planned Orders
of Working will be directed towards minimising the use of

such areas.

Harvesting plans will be prepared in advance for all
lTogging areas. Such plans will include all essential
features required to enable logging to proceed, such
features to include

~ the definition of boundaries of the logging area
description of product(s)
- tree marking prescription, if applicable
& identification of logging tracks and dump sites
- identification of filter strips as defined in the

Standard Erosion Mitigation Conditions




= identification of subunits within the logging area .

where logging is precluded or modified
- any special features reguired for the logging area
¥ assessed erosion hazard as defined in the Standard

.

Erosion Mitigation Condjtijons.

Harvesting plans for new logging areas will be issued to
the appropriate holders of Timber Licence(s), Contrac%‘
Licence(s) and Operators Licence(s) prior to commencement

of operations in that area.

The Timber Licensee shall endorse the harvesting plan as a
practical plan or shall consult with the supervising

Forester to seek amendments judged necessary. No changes
to harvesting plans may be made without the prior approval

of the supervising Forester.

o — - ——

5.2

5.3

5.4

5. TREE MARKING ‘

Forestry Commission supervisory staff are the only
personnel authorised to mark trees for removal or

retention.

The fdentification of trees to be retained will be
described in the harvesting plan applicable to the area.
A1l unmarked trees judged to meet minimum log standards

are to be felled unless it is considered unsafe to do so.

The identification of trees to be removed, whether as a
follow up marking to 5.2 or as an initial marking will be
described in the harvesting plan. All trees so marked are

to be falled unless it is considersd unsafe to do so.

No parson other than the supervising Forestry Officer
shall deface or cancel any mark on a tres. The

supervising Officer shall inform contractors or operators

the identification of a cancelled mark.




6.2

6.3

6.5

6. EELLING
No person shall operate a chain saw unless holding an
accreditation certificate acceptable to the Forestry
Commission appropriate to the class of timber in which he
is working, unless the éparator holds a licence endorsed

to the effect that chain saw operation 1s permitted under

conformity with AS1319-1979 indicating "Tree Felling in

adequate supervision from a fully accredited person.

The holder of the contractors licence or the timber

1icence shall be responsible for erecting signs in

Progress” so that they are clearly visible to oncoming

traffic from either direction when felling is in progress.

Stump heights shall be kept to the minimum, consistent
with safe working practices and with maximum recovery of
utilisable timber. Subject to these considerations, stump

height should normally not exceed 50% of stump diameter.

Directional felling, including the use of wedges shall be

usad to both minimise damage to retained stems and to

A1l trees over 20 cm 0.8.11,0.8. shall be felled using a

comply with safe and efficient felling practice.

scarf and back cut.

®-

6.7

6.9

A minimum distance of twice the height of the tree
being felled shall be maintained between persons or groups

working.

Trees lodged or partfally cut shall be completely felled

or otherwise made safe as soon as practicable.

Any marked tree felled in error is to be reported as soon

as is practicable to the Commission's supervisor.

All trees felled shall be processed to achieve maximum
utilisation. Minimum log specifications for all products
will be ascertained. Minimum guota sawlog specifications
for Port Macquarie Region are given in Appendix 1 of this

Code.

Filter strips as defined in the Standard Erosion
Mitigation Conditions shall be identified in harvesting
plans together with any additional constraints or
conditions, (often associated with felling), deemed

necessary.

No tree shall be deliberately or negligently felled into a
stream within a filter strip. Accidental cases of heads
lodging into such a stream shall be reported to the
Commission to determine whether their removal is

justified. Any removal of the head should minimise

disturbance to the bed and the bank of the stream.




Treas shall not be felled across roads, tracks, (including
road batters, table drains and inverts of drainage
structures), or other improvements or structures unless
authorised by the Commission. Where. such trees are felled
under authority, the trees together with associated slash

and debris shall be removed &s soon as practicable and

0\

repairs affected immediately.

7.3

1.6

7. SNIGGING AND DUMPING
A1l operations shall be carried out 1n such a manner as to
minimise soil disturbance, water pollution and
environmental damage generally. Disturbance to drainage
lines not desfgnated as filter strips should be afforded
special protection, and on completion of operations
crossings of dry streams by minor roads or snig tracks

shall have the sites of the crossing restored to its

original condition as closely as possible.

Snig track construction is not permitted on slopes over
35°, (30° for High Erosion Hazard) unless specifically

authorised.

Gradas on snig tracks shall not exceed 25° unless

specifically authorised.

Mechanical logging equipment shall not enter filter strips
except to provide access for apprgved crossing points of

drainage lines.

Where possible, surface vegetation shall not be removed
from snig tracks, and as far as is possible snigging shall

be uphill.

“Blading Off" on minor roads and snig tracks is prohibited

unless specifically authorised,

) g e e




1.7 Construction of snig tracks will aim at minimising damage

to retained stems, including regeneration.

1.8 Snigging across or along roads or trails will not be

permitted except as authorised by the Commission.

7.9 Harvesting plan areas shall be worked in a systematic

manner, as directed by a Forest Officer, to ensure t B

minimum number of snig tracks and dumps are worked at any

one tims.

71.10 Drainage of snig tracks and minor roads, other than
permanent fire trails, shall be carried out in conformity
with the Standard Erosion Mitigation Conditions. The
required freguency of cross drainage banks will be
prescribed in the harvesting plan. Orainage shall be
carried out progressively on each track upon completion

of, or temporary cessation of, operations.

7.11 Drainage of fire trails or non piped other roads shall be
by crossfall (ocutfall) drainage or, where run off cannot
be controlled, by open cross drains. Works shall be
undertaken in conformity with the "Guidalines of Plan.
Construction and Maintenance of Trails (1983)", issued
Jjointly by the Commission and the Soil Conservation

Service.

e s s e e AT T A S——

7.13

7.18

Log dumps shall be located as specified in the harvesting
plan and shall not be located closer than 10 metres from a
filter strip or drainage line. The location of additional

or alternative dumps require specific approval.

Dump size will be minimised subject to efficient

operations.

On completion of operations dumps are to be drained,
ripped if directed and unless otherwise authorised shall

be levelled and have stockpiled topsoil replaced.

Unless otherwise authorised by the Commission, bark
accumulated at roadside or dump shall be either returned
to the forest floor and dispersed or buried in a manner as

to not create a fire hazard for retained trees.

Logs requiring inspections at dump shall be left in a safe

position.

In integrated operations, product segregation will be as

directed by the Commission’'s supervisor.

Log stacks will be constructed so that they are stable and

pose no risk to those working in the dump area.




8.1
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8, M REM| RK
Unless otherwise authorised by the Commission each item of
timber shall be
a) marked to 1d0|:itify the area on which it was cut,
and
b) measured, with such measurements marked on the

item before it is removed from the area.

No timber shall be removed from the area unless the timber
has been branded with a Commission brand or its remaval

has been otherwise authorised by the Commission.

Unless logs have been tallied by the Commissfon, delivery
dockets in a format approved by the Commission shall be
completed in relation to each lcad before it is removed

from that area,

Markings on logs as in 8.1, shall not be altered, defaced

or removed unless otherwise authorised by the Commission.

9. A

9.1 Road haulage vehicles shall conform with Regulations

prescribed under the Motor Traffic Act, comply with load
limits imposed under the Ordinances of the Local
Government Act and safety aspects praescribed under Timber

Industry Regulations.

a" 'Roads may be closed to haulage vehicles when in the
opinion of the supervising Forestry Officer damage to the

road formation or its structure are expected to occur.

9.3 The Commission will carry out normal maintenance to forest
roads following completion of operations. However the
relevant licensee will be responsible for repair of

excessive damage caused by irresponsible actions.

9.4 No vehicle shall be loaded whilst standing on or within 10
metres of a permanent road without the prior approval of

the supervising Forester.

9.5 All loads are to be securely bound by a minimum of two

binding chains, wire ropes or other devices prior to

O leaving the log dump.

9.6 Mo haulage tracks other than those allowed for in the
harvesting plan will be constructed without the permission

of the supervising Forest Officer.

ORI b i
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10.1

10.2

10.3

10. T PERAT

Application

Wet weather constraints on log extraction and haulage will
apply to all opurat.ion.s. Automatic closures will apply
under certain dafined circumstances. Closure other than
automatic closures will be applied when in the opinion of
the supervising Forester, either roads and tracks are
likely to be damaged by operations, or the guality o

water entering drainage lines is adversely affected.

Automatic Closures

Automatic closures will apply to vehicles engaged in log
haulage whenever/whilaver water commences/continues to
flow on road surfaces, other than bitumen or gravelled,
including natural gravel. Such closures shall continue
until active run off is confined to table drains. No

notification to industry will be necessary.

Notified Closures
10.3.1 Where in the opinion of the supervising Forester
closures in addition to automatic closures are
required, timber licensees will be advised orally
of declarations, terminations and specific e
constraints relating to notified closures. Timber
licensees shall advise contractors and operators
of such closures, except in the case of integrated
operations where notice shall be given by the

Commission.

. 10.3.2 The Forestry Commission reserves the rip.

notify operators in the forest direct where it is
not possible to immediately advise the Timber

Licencee of declarations of notified closures. In
such cases the Timber Licencee will be advised as

soon as possible.




11. FIRE PRECAUTIONS 11.2.3 The exhaust system of any equipment wrkl in a

11.1 GENERAL fixed position shall be directed away from any

11.1.1 Restrictions on the use of fira on State Forests inflanmable material.

and Timber Reserves are prescribad in

1.2, i
Clauses 21-35 of the Forestry Regulation 1983. 11.2.4 During the Bush Fire Danger Period, all crews

engaged in falling or snigging shall have

available a serviceable fire extinguisher or

11.1.2 Welding or the use of oxy-acetylens equipment
knapsack spray filled with water plus a rakehos.

should only be carried out on machinery posi d C

on ground which has been cleared of inflammable
11,2.5 Defective machinery shall be withdrawn from use

material.
until the supervising Forestry Officer is !
satisfied the defect has been renderesd safe.
11.1.3 The Commission may suspend logging when the fire 11.3 FUEL STORAGE
danger is high to extrems. The supervising Bulk fuel or oil storage units with a capacity of over 20
Forester will advise all concerned when these litres shall be located on an area which has been cleared !
conditions prevail. of flammable material for a distance of not less than 4.5 ; 2
metres. Such units should be: i % ;
11.1.4 A1 licensees are required to report any (a) capable of instant removal from site in an L.
unauthorised fire and to assist in its control if emergency; and
required. (b) wall maintained, free of leaks and free of

accumulated debris.

11.4 USE OF FIRE

11.2 MECHANICAL PLANT AND EQUIPMENT
11.2.1 The electrical and exhaust systems of all Fires for heating, preparing meals, boiling water or for

motorised squipment shall be maintained in 9°

order to prevent electrical fires or fires from

O any other purpose may be 1it in a fireplace of a type

approved by the supervising Forester. Any such fire

e e e m—— ——— ey

should be not less than 4.5 metres from any log, stump or

defactive exhaust systems.
tree and the ground within 1.5 metres of the fire at all

points shall be cleared of all flammable matter. Any such

11.2.2 Machinery is to be kept fres of surplus oils, dust ;
fire should be completely extinguished when being left,

impregnated with oil and vegetative matter.

either temporarily or otherwise.
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12. MISCELLANEQUS
ABORIGINAL SITES
Any aboriginal site or artifact found within the area
shall be avoided and reported to tha District Forester.
Unintentional damage to sites or artifacts will be

reported to the District Forester.

FIRE ARMS
Fire arms or any other hunting device shall not be carried
by a licensee unless authorised by a Hunting Permit under

the Forestry Act.

AESTHETIC AND RELATED COMSIDERATIONS
12.3.1 A1l litter, rubbish or garbage associated in any
way with the operation shall be properly disposed

of or removed from the area.

12.3.2 Camping sites associated with harvesting shall be
sited only in locations approved by the District
Forester and shall be maintained and left (when

vacated) in a condition deemed satisfactory by the

12.3.3 Sites required for further processing following

District Forester.

extraction shal) be sited only in locations
approved by the District Forester and shall be
maintained and left (when vacated) in a condition

deemed satisfactory by the District Forester.

. 12.4

ACCESS .
s

12.4.1 The lawful rights of access of any person to the
area shall not be interfered with.
12.4.2 Any gates opened to give access to the area shall

be closed immediately after use.

COMMENCEMENT AND TERMINATION OF OPERATIONS
+Tha Commission shall be informed when operations on an
area or part of an area are nearing completion to enable
the undertaking of relevant inspections. No oparations
are to be commenced on any new areas or parts of existing

areas unless authorised by the Commission.




APPENDIX 1t .
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QUOTA SAWLOGS
COMPULSCRY UTILISATION STANDARDS
- 1 A Y 1987 !

MIN P A
Min, butt gigmeter *  Min. length Win. smallend i
diameter ynger
bark i
= Lengths 4m and over 2.4m = Regrowth '
Regrowth Forests 34cm Forssts 2%cm A T s T e
Mature Forests 40cm - Maturs ‘
= Lengths ¢ 4m Forests 30cm
Regrowth Forests d45em 3 3 retesd L R
Mature Forests-  S0cm e O Y B Ry s
i, . g h OB ST

Log MHaximum Minimum Maximum Log Maximum Minimum Max imum
Diam. Pipe Net Defect Otam, Pipe Net  Defect
(em)  (cm) Wood Parcent (cm) (em) Wood  Percent

Thick- (incl. Thick= (incl.
ness length nass  langth g = ‘
(cm)  allow- (cm)  allow-
ance) ance) ‘
<26 Nil (12) 25 94 0 (17) 64 '
26 2 (12) 25 96 62 (11) &5
28 4 (12) 21 T 64 (1m) 85 ’
30 [ (12) 29 100 64 (18) 65 :
3z 8 (12) a 102 86 (18) 65 :
w0 (12) 1 104 68 (18) 65 i
» 12 (12) 36 106 68 (19) 65 ; : ¥
L P (12) 38 108 10 (19) 65 |
P (12) 40 110 12 (19) 66 ! ™
LH 18 (12) 43 12 T4 (19) &6 i . ¥
44 20 (12) 45 114 T4 (20) 66 i TSI S
w22 (12) a1 116 1% (20) 66 4. 2 S e BT
48 24 (12) 49 18 78 (20) 67 ' ! A A 3 :
50 26 (12) 51 120 80 (20) 87 i -
$2 28 (12) 53 122 80 (21) 67 !
84 30 (12) 54 124 82 (21) 67 ;
6 12 (12) $6 126 B4 (21) 67 3
58 a4 (12) 5B 128 84 (22) 67 r g
60 36 (12) 59 130 86 (22) 67 '
62 38 (12) 60 132 a8 (22) 67 !
64 38 (13) 60 134 90 (22) 67 :
66 40 (13) 50 136 50 (23) 67
68 42 (13) 60 138 92 (23) 67 :
70 42 (14) 60 140 94 (23) &8 -
12 a4 (14) 61 142 94 (20) 68 @ i .
T4 46 (14) 62 144 96 (24) 68 i :
1 4 (14) 62 146 98 (24) 68 . f :
78 a8 (15) 62 148 100 (24) [ i
80 S0 (15) 62 150 100 (25) 68 i ;
82 52 (15) 63 152 102 (25) 68 :
B4 54 (15) 5] 154 104 (25) 68 L ; - .
86 sS4 (16) 63 156 104 (26) 68 4 ; : = ; :
88 56 (18) 64 158 106 (26) 68 i 3 Y
%0 58 (18) 64 160 108 (26) 68 ; 1 -
92 58 (17) 64 180 122 (29) 68 L
i
i
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. POLLUTION CONTROL LICENCE
| POLLUTION CONTROL ACT 1970 _
Licénée.in respect of secti?n 17A(b)

in pursuancae of saction 17D of the Pollution Control

Act 1970, thae Environment Protection Authority - .
i - grants the Licence set out below. i

Licensee: < i The ?ofébtry ‘Cdmm;ssioé‘ of New '
S s - South Waies- =

~ -
.

. ) Mk _ _ Region, being the land described
i Atil 3¢ e at the end of this Licence, S

Activity covered by Liéancg: Logging operations as defined at

the end of this Licence.

“Dike. of Hosuce: 7 A/% .ZL’}?@?L |

Duration of piéaﬁppz 1 year from date of Licenée.

' CONDITIONS OF LICENCE

1. ° (1) The Forestry Commission must carry out logging

e operations’ covered by this -Licence in accordapce
with the relevant provisions of the Code of "Logging
Practices prepared under the - Forestry Act 1916°
applying, as at the date of this Licence, to the
land. A Code which applies is the "Code of Logging
Practices - State Forests - Coffs Harbour Region®
and the relevant provisions are those which will
prevent or minimise the pollution of waters.

(2) ~ If no Code of Logging Practices applies to any of
~ the "land, the Forestry Commission must not carry out
logging operations ‘on the land except in & manner
generally in accordance with the relevant provisions

of- a Code of Logging Practices under the Forestry

‘Lahd~coverad:by’nicence; ' Land . in the ~Coffs Hatbour

89:52
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"10.

‘A1l . mattér and substances on ~ the' site of

'The'transpoft and storage of fuel and the :e~fueliihg of

"équipment must be’ carried out in a manner to prevent the -,

'All ‘servicing and repairs- of equipmen
out in a manner to prevent the pol

(1) . The Forestry Commizsion hﬁét

POLLUTION CONTROL LICENCE - COFFS HARBOUR REGION

‘Act 1916 ‘approved. by -the EPA as appropriate for.

application to the land. The Forestry Commission
must not carxy out legging operations on the 'land
" until the EPA approves a Code for application to the

land,

(1) The Forestry Commission must carry out logging
. operations on -the'. land in. accordance with' the

"Standdrd Erosion Mitigation Conditions for Logging

in NSW July 1990", as amended from time to time,
published- jointly by the former Soil. Conservatio

Service of NSW and the Forestry Commission, '

Y

(2) The Forestry Commission must notify. the EPA about

any proposed amendments.to that document:.. ;i

- (8) 'Thoéq amendment.s do ‘not have. any effect for -thé :

purposes. of this condition un

til they are approved
by-the EPA in writing. . ' v

5 '_ihe'FOrestry;cbmmiégion must comply with any special-aite,*‘
specific conditions. agreed to by thé Forestry Commission:. -

and. . the ° Director-General of ' .the Department ‘of

Cohiservation and Land Management -concerning additionals
soil conservation works . to be undertakern in

logging operations on the land.

operations must be handled, moved:and stored in a ‘proper
and efficient manner for the purpose of pieventing the
nrnilution of waters..". | - ST :

pollution of waters as a result of spillage.

lutignlof'wa;ers.

g mugt be carried out in’ a manner

Hazard reduction burnin

which preserves all filter ‘strips to the greatest extent: |
practicable. e ke e, R &

Bark removal operations must not be

Stripped bark must not be

;ﬂacéd within; 6r~within110
metres of anzfilter,stripu_ N g il ' -

notify the closest
2t becom2s aware of -

may have been c¢aused’
oilution

.Regional Office of the EPA if
- any pollution of waters which
by logging operations and the p

-

@

15.@5. 92
BeE S1 2983 P.85

carrying out

Zloggihé"

t must be carried

_ removal carried out within, °
~or within 10 setres of;_any filter 'strip. : Acs '

99:53
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POLLUTION CONTROL LICENCE - COFFS HARBOUR REGION

1.

12.

13,

14,

‘notified to the. EPA under. Condition No. 10.

(a) ‘makes, or may be reasonably expocted to make,
.those waters noxious or poisonous; .or

(b)* makes,. or may be.reasonably expected to make,

those waters harmful or potentially harmful to .
the  health, welfare, safety or property of -

human beings; or

L,
e

(&) makes,;or may be reasonably expected to make,

those watzrs poisonous, harmful or potentially .
harmful to animals, birds,' wildlife, fish or

other.aquatic 1ife; or _\

-~

(d) makes,-or may be reasonably expected to mako,"

.those; waters poisonous, harmful oxr potentlally
harmful‘to plants or other vogetation..

(2) The Forestry Commlssion ‘must notify -the EPA not"

"later - than 24 hours of becoming aware .of the

: pollution, or if this is not praotloable, as soon ag -

practlcable after that tlme.

(3) 'The Forestry Commission  is. to Dbe: taken to be aware -
of the pollution of waters if an employee "of the
‘Commission at or above the rank of sttrict 'Forester.

'is aware of the pollution.

2 i o the EPA so reqpestsp
provide a -"written report to the  EPA about pollution

The written

report must be provzde net later than 21 days - after the

request.

Any 1icenoe issued'by the Po:eétfy Commission under <the
Forestry Act 1916 which authorises -the holder to carry
out any logging operations covered by this Licence. must

be issued subject to conditions which requlre the holder -

1-9 'of this-
Licerice in the same way as the Forestry Commls$1on must. -

of. the Ticence to comply with Condition Nos.'

comply with' those conditions.

The Forestry Commzss;on must monitor compllance with tha

onditions referred to in.Condition No. 12.

Copies of tho fOllOWng documents must be made avallable

at all district offices of the Forestry Commission W1th1n

the Coffs Harbour Region for. inspection by any person’ and
must be produced on demand to an offlcer of the E?A--

- ;Qis Liooncei

= the - Codes . of ‘Logging Practices referred to in

®

7160 Pa@3 15,085,382
Pe6 51 2999 P.B6

‘the Forestry Commission must

@83:54
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Cond:.tion No. '1; ]

o any approval given by the EPA under Conditicn No.
' 1(2),.

- 'the document entitled "Standard Erosion’ M:.ta.gata.on
.- Conditions. for Logging in NSW July 1990" as amended °
by. amendments to that document approved by the“EPA

Nothing' in this™ Licance permits lagging nparatinns in

contravention of the Txmber Industry (Interlm Protection)
) «1992.. : : <

. TEPA" ﬁéa’ms the ;Environmént Protection huthofity; :
' mland ‘in tha Coffs. Earbour Region®

as. being within the.Coffs ‘Harbour
Regulatidn 1983 as ar 18 MarCh 1992-

means. the land desxgnated
Region under the Forestry'

L2

‘ - “1oqqinq operat:.ana“ 'means.

(a) the cutting, and-: removal of timber from 1and

' (b)  the provision of sccess roads necessary to enable or .
assist the cutiting and removal of the timber, . and
() hazard reduction burning carried out on C—“'Q‘Wn—"“lmber .
;Lands within'the meaning of the Forestry Act 1916, w =il
"pollution™ has the sam,e meanlng as

under the_ Clean Watez‘:s Act .
1970, - g Sy ' ‘B 3

NEIL sazenég&iL{Etfzzzﬁh"
Diractor—General. - :
E!E__;ronmen;_ Protecti.gn Authoz;;tg
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POLLUTION CONTROL LICENCE

Boz.m*rxoa CONTROL ACT 1970

L.xcenc-.e in rpspect of section 17A(b)

In pursuance of aactlcn 170 of the Follution Contrel
Act 1970, the Eavirvoaant Protection Authority

gmnts t.he Licencs set ocut below. -

Licansee: The Forest ry f.:c‘r::nissiop of New
< T Soath Wales A

. . - / -
Land covered by Licence: Land in  the C-';f;s Haxrbour

.'m_;i-:q ot 'mcénce,:l - A’/% Ve OR

Duratian of Liéan_ce: 1 year from

Boto o1y

e

Region, beilng the land usw.c:.bed j

at the end of tnib Licence.

- Activity covered by Licence: Logqing operations as defined at

" the end of this Licence.

» date of Licence.

o

' CONDITIONS OF LICENCE

1. (1) The Farestry Commission must carry out logging
operacvions covered by this Licence in accordance
with the relevant provisions of the Code of Logging
Practices prepared under the 'Fo:r:si_ry Act 1916
applying, as at the date of this Licence, to the
land. A Code which appl*es is He: "Code f.;:' Logging
Practices - State Forzests - Coffs. Harlx Reglion™
and the relevant provisidns are those wl.lcr'r: will
prevent or minimise the peoliution of waters.

(2) ° X£ no Code of Llogging Practices applies to any of
the ‘land, the Forestry Commission must not carcy out
logging operations on the land except dn & manner
generally in accordance with the relevan® provisions
of. a Code ot I_;c.nf'--“'u Practices under the Forestry

1
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Al

"10.

‘311 .- BatEET « ALAL substances on the

‘which preserves all filter strips

(1) . The Forestry Commission ﬁﬁst

"Act 1816 abp‘rcw“d by the EPA as app-—oprlate for

dor1-013

application to the land. The Forestry Commission .
must not carry out Iegging operations onr the "land
until the EPA approves a Code for application to the

land.

(1) The Forestry Commission wmust carry out logging

; operations ‘oa . the  land in. accordance with the

' “Standard Erosion Mitigation Conditions for Logging
in NSW July 185%0", as amended from time to time,
published jointly bv the former Soil Conservation
Service of NS¥ «ud the Forestry Cownission.

™ -

(2) The rorestry Commi,.,sion must :*u*:.fy the .':.L-'A about

any proposed amehdment% to that uquumonb

(3 "I‘hose ‘amendments do ‘mot have. any effect Ior the

purposes. of this condition until they are approved g

by the E?A in writmg.

- -_The Forestry Commission must comply with any special Jlte

specific cond;tmns agreed to by the Forestry Commission:.:
and . the ° Director-Ceneral of  the Department -of
Conservation and Land Mangagement ‘concerning additional’
soil conservation works.to be undertaken in carrying out
logging ol::eratmns on the land.

site of loggan‘
operations must be handled, moved and stored in @ proper

and efficient mamner for the purpose of preventing the_
:-nuutfon of waters

"The transport add st.o*aga. of . f\.el and the re- fuellmg of
‘equipnent must be carried out in a manner to prevent the

pollution of waters as a result of spillage.

All serviecing and
out in 2 manner to prevent tha pollution of waters.
Hazard reduction burning must be carrfed out in a manner

to the greatest extent
practﬂcable. .

Bark -—emoval Operat,mas must. not be carried out with.m,
or within 10 rcetres of, any filter at,.lp

Strippad bark must not: be plc_ced. mthin, 6r'~with.{n .10
metres of any filter strip. _ e 7]

notify the closest
.Regional QOffice of the EPA ir

- ary pollution of waters which wmay have been caused
by 1oqging ope-ations and the po-!ut*on’

@

repairs of equli.me at must ke carried:

'L Yecomas aware of
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110

<.

13.

14.

‘aotified ¢ the EPA under Coadition No. 10.

',(-a} makes, Or may be reasonably cxpected to make,
those waters noxious or polscaous; or

(b)° makes, or may be reasonably expected to make,
‘those ' waters harmful or potentially harmful to
the health, welfare, sefety or property of
human beings; or L

(e) makes, or may be reasonably expected to make,

those waters poisonous, harmful or potentially .

harmful to animals, birds, wiidlife, fish or
other aquatic life; or SR

@o12- 013

(d) makes, of may be reasoasbly ezpected to make,

those. waters poisonous, harmful or’ potentially
harmful to plants or other v-_-qt'*tat.ion._ :

(2) The Forestry Commission must notify the EPA not"

‘later - than 24 hours of becoming aware of the

_ pollution,  or if this s nct practicable, as soon as -

practicable after that time.

(3) The Forestry Commission is toc be taken to be aware

of the pollution of waters 1f an employee "of the

Commission at or above the rank of Distrlct Forester.

’is aware of the pollution.
If the EPA so zec;fuests, the Forestry Commission nrust'
provide a ‘written report to the EPA about pollutien
The written

report must be provided nct later than Z1 days  affer the
request. : : : ' el

Any licence issued by the FPorzestry Commissien under the
Forestry Act 1916 which authorises the holder to carry
out any logging operations covered by this licence uust
be issued subject to conditions which reguire the holder
of the licence to comply with Conditien Nes.
Licerice in the same wvay as the torestry Commission must
conmply with those conditions.

The Forestry Commissicp must monitor cowpliance with the

conditions referred to in Condition No. 12.

Copies of the following documents rmust be made availai:le

at all district offices of the Forestry Commission within
the Coffs Barbour Region for inspection by any person and
must be produced on demand to an officer of the EPA:

= this Licence;

—, the Codes . of ‘logging Practices referred to in

—

&

3=3"of this
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s POLLUTION CONTROL LICENCE — COFFS HRRBOUR RECION ¥
' Condition No. .1: _ _
% any approval glven by the EPA under Conditien No.
© 142)2 - - g
- the document entitled "Standard Erosien Mitigation
Conditions. for ‘Logging in NSW July 1880" as amended
by amendmests to that document approved by the*EpPa.
Nothing in this Licance persita lagging oparat iong ° in
¢ contraventibuyof-thc Timber Industry (Interinm Protection)}
JAct-1392. & £ % e : s
FRPA" means the Environment Protection'AuLthjty- - B
"land in tha Coffs Harbour Region® means the land designated
as. being within the.Coffs Harbour Regiou uuder the Forestry
Regulation 1983 ds at’ 18 March.1992. R b s
. ®logging operations"” hgansi
(a) the cfuttihgaﬁd'remgval of timber from land;
(b) _ the provision of zccess roads necessary to enable or .
agsigt the cutting and removal of the tinber; and
fc} hazard redpc#ion surning carried out on Crown-imber _ .
lands witkin'the meaning of the Forestry Act 1916. -
' “pollution” has the same meaning. as under the Clean Watefs Act
19’?00 § i - .

NETL smm%
Dirzector--General -
Eavironment Protactioan Authority

"




POLLUTION CONTROL LICENCE
POLLUTION CONTROL ACT 1970
Licence in respect of section 17A(Db)

In pursuance of section 17D of the Polluticn Control
Act 1970, the Environment Protection Authority
‘ grants the Licence set out below.

Licensee: The Forestry Commission of New
: South Wales

Land covered by Licence: Land in the Batemans Bay Region,
being the land described at the
end of this Licence.

Activity covered by Licence: Logging operations as defined at
the end of this Licence. '

Date of Licence:

Duration of Licence: 1 year from date of Licence.

CONDITIONS OF LICENCE

A (1) The Forestry Commission must carry out logging
operations covered by this Licence in accordance
with the relevant provisions of the Codes of Logging
Practices prepared under the Forestry Act 1916
applying, as at the date of this Licence, to the
land. The relevant provisions are those which will
prevent or minimise the pollution of waters. These
Codes include:

(a) Code of Logging Practices — Native Forest Areas
- Batemans Bay Region




POLLUTION CONTROL LICENCE - BATEMANS BAY REGION

(2)

1=

(b) Code of Logging Practices - Conifer Plantations
- Batemans Bay Region

If no Code of Logging Practices applies to the land, the
Forestry Commission must not carry out logglng operations
on the land except in a manner generally in accordance
with the relevant provisions of a Code of Logging
Practices under the Forestry Act 1916 approved by the EPA
as appropriate for application to tbe land. The Forestry
Commission must not carry out logeing operations on the
land until the EPA approves a Code for application to the
land.

(1) The Forestry Commission must carry out logging
operations on the 1land in accordance with the
"Standard Erosion Mitigation Conditions’ for Logging
in NSW July 1990", as amended from time to time,
published jointly by the former Soil Conservation
Service of NSW and the Forestry Commission.

(2) The Forestry Commission must notify the EPA about
any proposed amendments to that document.

(3) Those amendments do not  have any effect for the
: purposes of this condition until they are approved
by the EPA in writing.

The Forestry Commission must comply with any special site
specific conditions agreed to by the Forestry Commission
and the Director-General of the Department of
Conservat_.>n and Land Management concerning additiocnal
soil conservation works to be undertaken in carrying out
logging operations on the land.

All matter and substances on the site of logging
operations must be handled, moved and stored in a proper
and efficient manner for the purpose of preventing the
pollution of waters.

The transport and storage of fuel and the re-fuelling of
egquipment must be carried out in a manner to prevent the
pollution of waters as a result of spillage.

All servicing and repairs of equipment must be carried
out in a manner to prevent the pcllution of waters.

Hazard reduction burning must be carried out in a manner

which preserves all filter strips to the greatest extent
practicable.

Bark removal operations must not be carried out within,
or within 10 metres of, any filter strip.
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( 9.

10.
1 N
12.
13-

Stripped bark must not be placed within, or within 10
metres of any filter strip.

(1) The Forestry Commission must notify the closest
Regional Office of the EPA if it becomes aware of
any pollution of waters which may have been caused
by logging operations and the pollution:

(a) makes, or may be reasonably expected to make,
those waters noxious or poisonous; or

(b) makes, or may be reasonably expected to make,
those waters harmful or potentially harmful to
the health, welfare, safety or property of
human beings; or

(c) makes, or may be reasonably ezpected to make,
those waters poisonous, harmful or potentially
harmful to animals, birds, wildlife, £fish or
other aquatic life; or

(d) makes, or may be reasonably expected to make,
those waters poisonous, harmful or potentially
harmful to plants or other vegetation.

(2) The Forestry Commission must notify the EPA not
later than 24 hours of becoming aware of the
pollution, or if this is not practicable, as soon as
practicable after that time.

(3) The Forestry Commission is to be taken ToO be awars
of the pollution of waters if an employee of the
Commission at or above the rank of District Forester
is aware of the pollution.

If the EPA so requests, the Forestry Commission must
provide a written report to the EPA about pollution
notified to the EPA under Condition Ne. 10. The written
report must be provided not later than 21 days after the

request.

Any licence issued by the Forestry Commission under the
Forestry Act 1916 which authorises the holder to carry
out any logging operations covered by this Licence must
be issued subject to conditions which require the holder
of the licence to comply with Condition Nos. 1-9 of this
Licence in the same way as the Forestry Commission must
comply with those conditions.

The Forestry Commission must monitor compliance with the
conditions referred to in Condition No. 12.
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14. Copies of the following documents must be made available
at all district offices of the Forestry Commission within
the Batemans Bay Region for inspection by any person and
must be produced on demand to an officer of the EPA:

— this Licence;

- the Codes of Logging Practices referred to in
Condition No. 1;

— any approval given by the EPA under Condition No.
2 I B :

- the document entitled "Standard Erosion Mitigation
Conditions for Logging in NSW July 1990" as amended
by amendments to that document approved by the EPA.

Nothing in this Licence permits iogging operations in
contravention of the Timber Industry (Interim Protection)
Act 1992,

Definitions:

"EPA" means the Environment Protection Authority.

"land in the Batemans Bay Region" means the land designated as
being within the Batemans Bay Region under the - Forestry
Regulation 1983 as at 18 March 1992,

"logging operations" means: e

(a) the cutting and removal of timber‘from land;

(b) the provision of access roads necessary to enable or
assist the cutting and removal of the timber; and

(c) -hazard reduction burning carried out on Crown-timber
lands within the meaning of the Forestry Act 1916.

"pollution" has the same meaning as under the Clean Waters Act
1970. '

NEIL SHEPHERD
Director-General

Environment Protection Authority
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POLLUTION CONTROL LICENCE

POLLUTION CONTROL ACT 1970

Licence in respect of section 17A(b)

In pursuance of section 17D of the Polluticn Control
Act 1970, the Environment Protection Authority
grants the Licence set out below.

Licensee:

Land covered by Licence:

Activity covered by Licence:

Date of Licence:

Duration of Licence:

The Forestry Commission of New
South Wales

Land in the Batemans Bay Region,
being the land described at the
end of this Licence.

Logging operations as defined at
the end of this Licence. '

1l year from date cf Licence.

CONDITIONS OF LICENCE

: (1) The Forestry Commission must carry out logging
operations covered by this Licence in accordance
with the relevant provisions of the Codes of Logging

Practices prepared

under the Forestry Act 1916

applying, as at the date of this Licence, to the
land. The relevant provisions are those which will
prevent or minimise the pollution of waters. These

Codes include:

(a) Code of Logging Practices - Native Forest Areas
— Batemans Bay Region
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POLLUTION CONTROL LICENCE - BATEMANS BAY REGION

(2)

(b) Code of Logging Practices - Conifer Plantations
- Batemans Bay Region

If no Code of Logging Practices applies to the land, the
Forestry Commission must not carry out logging operations.
on the land except in a manner generally in accordance
with the relevant provisions of a Code of Logging
Practices under the Forestry Act 1916 approved by the EPA
as appropriate for application to the land. The Forestry
Commission must not carry out logeing operations on the
land until the EPA approves a Code for application to the
land. :

(1) The Forestry Commission must carry out 1logging
operations on the land in accordance with the
"Standard Erosion Mitigation Conditions’ for Logging
in NSW July 1990", as amended from time to time,
published jointly by the former Soil Conservation
Service of NSW and the Forestry Commission.

(2) The Forestry Commission must notify the EPA about
any proposed amendments to that document.

(3) Those amendments do not' have any effect for the
: purposes of this condition until they are approved
by the EPA in writing.

The Fcrestry Commission must comply with any special site
specific conditions agreed to by the Forestry Commission
and the Director-General of the Department of
Conservat_>n and Land Management concerning additional
soil conservation works to be undertaken in carrying out
logging operations on the land.

All matter and substances on the site of logging
operations must be handled, moved and stored in a proper
and efficient manner for the purpose of preventing the
pollution of waters.

The transport and storage of fuel and the re-fuelling of
equipment must be carried out in a manner to prevent the
pollution of waters as a result of spillage. -

All servicing and repairs of equipment must be carried
out in a manner to prevent the pollution of waters.

Hazard reduction burning must be carried out in a manner
which preserves all filter strips to the greatest extent
practicable.

Bark removal operations must not be carried out within,
or within 10 metres of, any filter strip.
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9.

10.

T2,

13.

Stripped bark must not be placed within, or within 10
metres of any filter strip.

(1) The Forestry Commission must notify the closest
Regional Office of the EPA if it becomes aware of
any pollution of waters which may have been caused
by logging operations and the pollution:

(a) makes, or may be reasonably expected to make,
those waters noxious or poisonous; oOr

(b) makes, or may be reasonably expected to make,
those waters harmful or potentially harmful to
the health, welfare, safety or property of
human beings; or

(c) makes, or may be reasonably exzpected to make,
those waters poisonous, harmful or potentially
harmful to animals, birds, wildlife, fish or
other aquatic life; or

(d) makes, or may be reasonably expected to make,
those waters poisonous, harmful or potentially
harmful to plants or other vegetation.

(2) The Forestry Commission must notify the EPA not
later than 24 hours of becoming aware of the
pollution, or if this is not practicable, as soon as
practicable after that time.

(3) The Forestry Commission :is to be taken to be aware
of the pollution of wate:rs if an employee of the
Commission at or above the rank of District Forester
is aware of the pollution.

If the EPA so requests, the Forestry Commission must
provide a written report to the EPA about pollution
notified to the EPA under Condition Ne. 10. The written
report must be provided not later than 21 days after the
request.

Any licence issued by the Forestry Commission under the
Forestry Act 1916 which authorises the holder to carry
out any logging operatiors covered by this Licence must
be issued subject to conditions which require the holder
of the licence to comply with Conditicn Nos. 1-9 of this
Licence in the same way as the Forestry Commission must
comply with those conditions.

The Forestry Commission must monitor compliance with the
conditions referred to in Condition No. 12.
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14, Copies of the following documents must be made available
at all district offices of the Forestry Commission within
the Batemans Bay Region for inspection by any person and
must be produced on demand to an officer of the EPA:

- this Licence;

- the Codes of Logging Practices referred to in
Condition No. 1;

- any approval given by the EPA under Condition No.
1(2); & ;

- the document entitled "Standard Erosion Mitigation
Conditions for Logging in NSW July 1990" as amended
by amendments to that document approved by the EPA.

Nothing in this Licence permits iogging operations in
contravention of the Timber Industry (Interim Protection)
Act 1992,

Definitions:

"EPA" means the Environment Protection Authority.

"land in tﬁe Batemans Bay Region" means the land designated as
being within the Batemans Bay Region under the:' Forestry
Regulation 1983 as at 18 March 18992.

"logging operations" means: -

(a) the cutting and removal of timber from land;

(b) the provision of access roads necessary to enable or
assist the cutting and removal of the timber; and

(¢) .hazard reduction burning carried out on Crown—-timber
lands within the meaning of the Forestry Act 1916.

"pollution" has the same meaning as under the Clean Waters Act
1970. '

NEIL SHEPHERD
Director-General

Environment Protection Authority




POLLUTION CONTROL LICENCE
POLLUTION COHTRdL ACT 1970
Licence in respect of section 17A(Db)

In pursuance of section 17D -of the Polluticn Control
Act 1970, the Environment Protection Authority
‘ grants the Licence set out below.-

Licensee: The Forestry Commission of New
South Wales

Land covered by Licence: Land in the Batemans Bay Region,
being the land described at the
end of this Licence.

Activity covered by Licence: Logging operations as defined at
the end of this Licence. '

Date of Licence:

Duration of Licence: 1 year from date of Licence.

CONDITIONS OF LICENCE

e (1) The Forestry Commission must carry out logging
operations covered by this Licence in accordance
with the relevant provisions of the Codes of Logging
Practices prepared under the Forestry Act 1916
applying, as at the date of this Licence, to the
land. The relevant provisions are those which will
prevent or minimise the pollution of waters. These
Codes include:

{a) Code of Logging Practices — Native Forest Areas
- Batemans Bay Region
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(2)

=Y

(b) Code of Logging Practices - Conifer Plantations
- Batemans Bay Region

If no Code of Logging Practices applies to the land, the

Forestry Commission must not carry out logging operations.

on the land except in a manner generally in accordance
with the relevant provisions of a Code of Logging
Practices under the Forestry Act 1916 approved by the EPA
as appropriate for application to tbe land. The Forestry
Commission must not carry out loguing operations on the
land until the EPA approves a Code for application to the
land. :

(1) The Forestry Commission must carry out 1logging
operations on the land in accordance with the
"Standard Erosion Mitigation Conditions for Logging
in NSW July 1990", as amended from time to time,
published jointly by the former Soil Conservation
Service of NSW and the Forestry Commission.

(2) The Forestry Commission must notify the EPA about
any proposed amendments to that document.

(3) Those amendments do not - have any effect for the
: purposes of this condition until they are approved
by the EPA in writing.

The Fcrestry Commission must comply with any special site
specific conditions agreed to by the Forestry Commission
and the Director—-General of the Department of
Conservat.>n and Land Management concerning additional
soil conservation works to be undertaken in carrying out
logging operations on the land.

All matter and substances on the site of logging
operations must be handled, moved and stored in a proper
and efficient manner for the purpose of preventing the
pollution of waters.

The transport and storage of fuel and the re-fuelling of

equipment must be carried out in a manner to prevent the
pollution of waters as a result of spillage.

All servicing and repairs of equipment must be carried
out in a manner to prevent the pollution of waters.

Hazard reduction burning must be carried out in a manner
which preserves all filter strips to the greatest extent
practicable.

Bark removal operations must not be carried out within,
or within 10 metres of, any filter strip.

A7 -
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Stripped bark must not be placed within, or within 10
metres of any filter strip.

(1) The Forestry Commission must notify the closest
Regional Office of the EPA if it becomes aware of
any pollution of waters which may have been caused
by logging operations and the pollution:

(a) makes, or may be reasonably expected to make,
those waters noxious or poisonous; Or

(b) makes, or may be reasonably expected to make,
those waters harmful or potentially harmful to
the health, welfare, safety or property of
human beings; or

(c) makes, or may be reasonably exzpected to make,
those waters poisonous, harmful or potentially
harmful to animals, birds, wildlife, fish or
other aquatic life; or

(d) makes, or may be reasonably expected to make,
those waters poisonous, harmful or potentially
harmful to plants or other vegetation.

(2) The Forestry Commission must notify the EPA not
later than 24 hours of Dbeccming aware of the
pollution, or if this is not practicable, as soon as
practicable after that time.

(3) The Forestry Commission is to be taken to be awara
of the pollution of watexs if an employee of the
Commission at or above the rank of District Forester
is aware of the pollution. ;

If the EPA so regquests, the Forestry Commission must
provide a written report to the EPA about pollution
notified to the EPA under Condition Ne. 10. The written
report must be provided not later than 21 days after the
request.

Any licence issued by the Forestry Commission under the
Forestry Act 1916 which authorises the holder to carry
out any logging operations covered by this Licence must
be issued subject to conditions which require the holder -
of the licence to comply with Condition Nos. 1-9 of this
Licence in the same way as the Forestry Commission must
comply with those conditions.

The Forestry Commission must monitor compliance with the
conditions referred to in Condition No. 12.
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14. Copies of the following documents must be made available
at all district offices of the Forestry Commission within
the Batemans Bay Region for inspection by any person and
must be produced on demand to an officer of the EPA:

— this Licence;

- the Codes of Logging Practices referred to in
Condition No. 1;

—~ any approval given by the EPA under Condition No.
S = o B a -
- the document entitled "Standard Erosion Mitigation
Conditions for Logging in NSW July 1990" as amended
by amendments to that document approved by the EPA.

Nothing in this Licence permits iogging operations in
contravention of the Timber Industry (Interim Protection)
Act 1992.

Definitions:

"EPA" means the Environment Protection Authority.
"land in tﬂe Batemans Bay Region" means the land designated as
being within the Batemans Bay Region under the ‘' Forestry
Regulation 1983 as at 18 March 1992.
"logging operations" means: e

(a) the cutting and removal of timber from land;

(b) the provision of access roads necessary to enable or
assist the cutting and removal of the timber; and

(c) -‘hazard reduction burning carried out on Crown—-timber
lands within the meaning of the Forestry Act 1916.

"pollution" has the same meaning as under the Clean Waters Act
R S '

NEIL SHEPHERD
Director—-General
Environment Protection Authority







ISSUES FOR DISCUSSION WITH E.P.A. 29.4.1993

What consideration has been given to implications of ss.111 & 112
of the EPA Act in EPA's issue of 'pollution control licences'?
Should an Environmental Impact Statement have been prepared?

Dr McGarity recommends a complete moratorium on logging on slopes
greater than 25 degrees and advocates very close monitoring of
logging of slopes between 20 and 25 degrees.

Will EPA refrain from issuing 'pollution control licences' to FCNSW
or private operators for any logging or. road construction
activities on slopes greater than 25 degrees?

Does EPA agree that catchments which produce high water quality
should never be licensed to permit 'legal' pollution within them;

Does EPA agree that consideration of 1993 applications for renewal

of FCNSW's 'pollution control licences' should allow:

a) public participation;

b) consultation with other public authorities including, NSW
Fisheries, NPWS, Water Resources Commission, Soil Conservation
branch of Department of CaLM, etc; and

c) external verification and validation of any conditions and

. monitoring procedures by relevant practising scientists;

Will EPA carry out it's functions under s.17D of the Pollution
Control Act 1979 in a transparent and publicly accountable manner
consistent with the public interest in the protection of the
environment, by a public authority?

Does EPA agree that FCNSW has demonstrated that it is unable to be
relied upon to identify and report pollution incidences? What
conditions will be applied to licences relating to enforcement of
compliance with conditions? Monitoring?

Does EPA agree that FCNSW's 'pollution control licences' should be
publicly exhibited for one month and the views of members of the
public, public authorities and relevant scientists be sought in the
form of submissions? Will these submissions then be taken into
account in EPA's consideration of the licence renewal applications?

Has EPA Board considered, as a matter of Policy, the broader
question of the role of public participation, public authority
consultation and scientific validation in the activities of the
Authority relating to pollution licensing?

National Forest Policy Statement requires that in the review of
Codes of Logging Practice community views be actively sought. Will
EPA participate in review/redraft the Code? Is compliance with Code
-of Logging Practice again to be a condition of the licence?

EPA prosecution of FCNSW over Oakes SF. Why is expert evidence
- being rejected? Will shake-up within Department of C&LM affect the
strength of prosecution evidence? -



i

MEETING WITH NEIL SHEPPARD
24 JUNE 1992
(Messer)

Sheppard: “Historical Context”: Why we (EPA) issued licences:

JA

Past: FC had a free rein protected from prosecution by “historical immunity”
applied to all statutory authorities) - lifted by Government in last 12 months.

FC sought licence under Pollution Control Act.

EPA thought this = positive initiative to affect FC and water quality (not just OGF).
From statutory view point, pine plantations just as important.

Change from past (point source focus)

Diffuse source issue by relying on code of practice to enshrine behaviour to achieve
water quality.

Would seek to “rework those codes” .

Already a proposal for FC to rework “those codes” because of north coast high
rainfall.

FC cannot change codes of practice within licence situation.

The contractors: FC notice that they will be required to incorporate water
quality monitoring in licence.

Does not remove ability to prosecute where codes are breached.

After consideration of above, decided to issue licences.

Regional basis: May go to localised areas if codes of practice and monitoring
does not work (standards of water quality) later but thinks crux is major shift in
behaviour.

What is the standard?

Licences relate to logging practices.

Phase 2 - premature to be talking about water quality at catchment/sub-catchment
level.

Task is to identify standards and monitoring.

Phase 1 - present requirement = notify if water quality standard is broken.

How will they know if there is deterioration?

On-site inspection would reveal difference.

“Licence to pollute” says if “you have adhered.... and pollution occurs then you
are protected”

But EPA will have to change standards and conditions.

If we complain to EPA it would require them to prosecute.

EPA can prosecute even if pollution did not occur (but could have).

Is NS aware of particular activities in a specific area eg. Coffs Harbour?

No, aware in general.

Does not know if list of works etc specified were included.

Says they did not need to have special knowledge of specific areas.

Why did they move so quickly?



Table 7.8 Lucas Heights Landfill Review
Development Year, Expected Leachate Flows as a Percentage of Annual
Rainfall (%)
— ————
Leachate Flow Wet Year Median Year Dry Year
(1978) (1985) (1980)
Stage 1 59% 56% 23%
Stage 2 35% 32% 13%
Stage 3 36% 31% 13%
————

When judged against annual rainfall percentages, these values are all consistent with Knight's work
and values quoted from European cases.

Table 7.6 also clearly illustrates the variation in equilibrium leachate generation between years and
throughout any year. Figure 7.4 which follows, illustrates these effects by plotting for the Stage 2
results, the annual leachate quantities for the 12 years of record and the monthly leachate quantities
for the Stage 2 median year, 1985,

The figure shows a seven fold variation in annual quantities for the 12 years. For the median year
(1985), the months of April, May, June and July represent 85% of the annual total. Both summaries
are useful in illustrating the volume of the balancing storages required between years and within
years.

The quantities are, however, as Table 7.7 clearly indicates, well in excess of any quantities pumped
to date from Lucas Heights or the annual figure (22,000m® or 22 ML) that limits discharge to the
ANSTO sewer.

The 22,000m® annual figure has never been exceeded and if it represents say 6% of incident rainfall
(ignoring for the moment the missing 94%), the impact of such large leachate figures has not been
discussed in the EIS.

For example, 6% of average annual rainfall for the Stage 2 development, represents 116,000m® or 5
times the present allowance. The matter of negotiating a new agreement with ANSTO and the SWB
for these new rates has not been discussed.

If the real leachate generation figure is 32% rather than 6%, the disposal problem is significantly

The difference between the two figures is sufficient grounds for a major investigation of inflows and
outflows, particularly additions to groundwater and the monitoring of groundwater plumes.
SENSITIVITY TESTING

The leachate model is fundamentally a water balance model. The major assumptions of the balance
are that:

1) the surface runoff coefficient is 0.2
2) evapotranspiration rates vary according to cover conditions



Meeting with Neil Sheppard (Messer) 24 June 1992

Page 2
WF EPA did not think about impact on steep slopes when application came in (but
aware of since 1985).
WF When the application came into SPCC in January - focused on opportunity to
advance control of diffuse point pollution situation.
JC  Should be yes or no? Did NS consider whether to or not issue licence?
NS  Yes, he did consider refusal but if he refused there would be another chance to issue
a licence (why not, JM?)
JC Killiekrankie seemed perfect area to refuse licence.
. What conditions would apply to refuse licence to “diffuse point pollution”.
NS Can change licence conditions in 12 months
NS Discussion with FC re necessary changes over time.
. First step = to implement licence then exercise control.
JC  We support licences but this is the wrong way.
JA NS (EPA) chose broad point of entry which will not stop pollution in first instance.
JC  EPA has a statutory duty (s.17D) to consider certain matters.
. Says NS does not know those necessary.
NS  “We believe that conditions will mitigate pollution”
. Condition will have to be revised
. Standards for north coast in R/F [rainforest] areas do need review.
. Where there is evidence of failure to meet conditions EPA can act.
WF  Standard Erosion Mitigation Conditions (SEMC 1990) has had “dramatic impact

on erosion from foresting”

EDO(JR) EPA should have staged the licences.

NS

Saw it as opportunity to subject FC to licence requirements from which they could
not escape - furthering objectives = first application x FC due to previous immunity.
EPA will develop a policy on this.

How much monitoring is EPA carrying out re logging?

Very little - WF is working up “conditions”

Also working up remote sensing logging/water quality.

Potential audit technique.

Cannot tighten up without additional information.

Want monitoring system paid for by FC

Under what conditions?

Should operate on pre-post water quality situation (determination)
Will prosecute FC if licence is breached.

Difficult re monitor/audit programme.

Peak situations - they want help from us.

Methodology

Why did not licence process go to EPA Board?

Believed it was an “obvious step” in the right direction

“We” are the people responsible

In light of hindsight would have taken it to Board.



To undertake a sensitivity analysis of the model requires these parameters to be examined. The
surface runoff coefficient of 0.2 is considered to be high, Knight (1978) and Australian Rainfall and
Runoff (1985) use a figure of 0.12 and are therefore conservative in terms of the leachate being
produced. Changing surface runoff coefficient to a more realistic 12% would result in between 0 -
8% more leachate being produced.

Surface runoff figure used in Maunsell model is therefore conservative in terms of leachate
production. When more detailed leachate collection system is designed for landfill it will be
important to identify most accurate surface runoff coefficient so that leachate quantity can be best
estimated.

Monthly evaporation rates as a percentage of incident rainfall for median year is shown in the next
Table 7.9. This table shows that evapotranspiration ranges between 12% and 100% of the incident
rainfall, averaging around 70%. In comparison with a value of 52% chosen by Knight (1978).
Evapotranspiration in Maunsell model being high is also shown to be conservative, in terms of
leachate generation.

It was found that by increasing Z by 3 for all uses (ie. Z=6 for daily cover, Z=9 for interim cover and
Z=13 for final cover), the percolations and therefore the leachate volume decreased by a maximum
of 12% during the median year. These results are shown in Table 7.10 a) to c) and lead one to
conclude that the calculated leachate volumes are fairly robust.

The sensitivity testing also indicates that more work needs to be done at Lucas Heights in monitoring
leachate quantities and groundwater additions.

7:3 Liner Technology

Most major landfills around the world utilise liner systems to:-

. limit groundwater pollution from landfill leachate

. monitor leachate generation rates and qualities

® encourage a high engineering standard in landfill operations

. provide a large degree of containment of a treatment facility that will continue to degrade

deposited waste for a further 20 to 30 years

The systems vary a great deal around the world but in general they consist of the following features,
in whole or In part:-

. a hydraulically tight basement of metres thickness, say, permeabilities of 1x107 m/s at least
3m thick

a clay liner, usually compacted, permeability 1x10 m/s™

geofabric and plastic liner, permeability 1x107'® m/s

geofabric protective liner

filter gravel at say 3% slope to drain leachate toward the collection pipes

fine shredded material

In some cases, there may be a second liner in order to monitor the performance of the collection
liner.

In the following paragraphs, recently constructed liner systems are described in order to provide a
contrast to the system proposed for the Lucas Heights Landfill Extension.
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NS
i)
NS
WF
NS

JA

NS

JA
IC
NS
IC
JA

Did equal policy shift from point source to diffuse sound.

Board was informed “...” before the licences were issued.

Who is “we”?

Authority acts through D-G.

D-G and “different advisers”.

Final issue = “by me”.

Does not normally “sign out” licences.

Why were they issued on May 7?

On what basis?

Because EPA had gone as far as it could go without losing the opportunity to
control FC.

Aim = to prevent water pollution cf “your” aim = water quality and OGF.
Why didn’t NS refuse to licence moratorium areas?

No point/ moratorium exists.

Can change if EIS was to proceed.

Blanket determination implies OK situation.

Are investig. with view to prosecution re: Killiekrankie.

South coast licences issued after complaints about pollution.

Appropriate signal should have been no licence for sensitive areas prior to EIS/other
determinations etc = wrong signal.

Accepts wrong signal/tighten conditions over time/intend to move fairly quickly.
What steps are going to be taken?

EPA are “working on conditions” .

Option to not renew licences at the end of the year.

Statewide licence in the end applies to each coupe.

That would = waste of time

Will never get it

How would you protect Mount Royal except by varying the licence?
SEMC are almost never adequately implemented.

Failure to implement = a breach.

Who will detect?

How will they ensure W/Q after determination? Will the licence be varied?

EDO(JJ) EPA is a determining authority under Part 5.

NS
JA

So is Minister for Planning.

Did EPA consider effect was likely to have significant effect on environment?

SPCC always took position that Part 5 did not apply when they issued licences.
Issue of licences is not/should not be subject to political intervention. What will he
do about Mount Royal?

Reserves comment until he sees it.

Will on occasion refuse/revoke licences.

EPA will review conditions over the next 12 months.

FC were put on clear notice (letters went with the licences).

Fundamentally different ways to same goal (JC & NS).



7.3.1 Germany
Reference: Address by Professor Reiner Stegman at the UNSW, 2nd April, 1992

All landfills are now lined

All landfills are developed above ground level to avoid groundwater additions
Basement, 1x107 m/s, at least 3m thick

Liner-clay, 1x107'° m/s, 0.75m thick

Liner-plastic, 1x10'®* m/s

- . L] L3 .

. Leachate drain

. Geofabric protector

. Filler gravel, at 3% slope
. Fine shredded material

7.3.2 Australia

Gurulmundie Secure Landfill, Queensiand

. Reference - design documents issued by Brisbane City Council

. Basement - low permeability/stable and non-reactive clay layer

. Secondary leachate drain - 100 dia HDPE

. Drainage layer - Gravel drainage medium enclosing secondary collection drain, 300mm thick
Permeability not less than 1 X 10™* m/s with maximum developed head of 0.3m

. Membrane - Flexible member liner (FML) 2mm thickness protected above and below by
geotextile

. Primary leachate drain - 100 dia HDPE

. Drainage layer - Gravel drainage medium enclosing primary leachate collection drain 300mm
dia permeability 1 X 10* m/s, maximum developed head 0.3m

. Upper geotextile - separating the upper drainage layer from the engineered fill above.

Henderson Landfill, Perth, W.A.

Reference - Maunsell reports and construction drawings

Basement - Perth sands

Liner base - 100mm sand bedding g

Impervious membrane - 2mm HDPE liner followed by 300 dralnage layer and 300mm cover
Drainage pipes - Fed by 100-200 dia slotted PVC pipes, diameter 300mm, grade 0.67%,
connected via upper and lower sumps with manholes carried through to final top surface of
the landfill

While relatively new in Australia, practice in Northern America has encouraged lined landfills for many
years. Another report in this series prepared by Golder Associates (1992) lists recent American and
Canadian landfills and their lining and drainage systems. Additional Australian examples are also
described.

The cost of the comprehensive lining systems as now used in say Germany Is considerable. Figures
approaching $A150/m? are common and this cost can add considerably to development costs of
major landfills. For Lucas Heights and assuming that the liner system would only be applied to the
new areas, this cost would be A$224 Million, and would add a further $9/tonne to the cost of
disposal.

aoTo3e6T"!
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G2 &%

His statutory objective is to prevent pollution.
Reiterated he would have discussed with Board on hindsight but not with any
necessary change in outcome.
When they know the specific soil types they will become more and more specific to
more refined SEMC.
Why not 1000’s of licences (eg, industrial/commercial).
9 licences = best way/least bureaucratic.
Says EPA is being “innovative”
First attempts at non point source pollution control.
Lack of consultation.
Is setting up consultation process.
Will they release information?
Put in FOI and see what happens.
Access to information and..... public involvement is critical
Public advertisement
Public think they are conned.
Lack of good faith/letters and advice but no hint of appl...
Issued licence instead of prosecute and EPA will investigate and prosecute if
necessary.
Did not disclose matters of licences.
PR is crappy
(blank)
FC is required to ensure that subcontractors comply
But subcontractors are not protected.
Have to apply separately
No applications have been lodged by bulldozer drivers (neither individual or co-op)
If bulldozer driver causes pollution does this exempt FC from responsibility?
Need to take advice but if SEMC or code of practice not observed it would be
accountable.
Who/how responsible - individual/licensee?
Land and Environment Court do not want “multiple charges”(?....) re: one
incident/ should seek “most culpable” or “most responsible”.



Inherent in the design of any new liner system is the need for long term containment. Equally
important is the need for conservative design in all pipe collection systems as once landfill is placed,
pipes cannot (except with great difficulty) be replaced by larger diameters. Minimum pipe diameters
should be 300mm and all pipe intersections should be monitored through extendable manholes
and/or inspection openings.

Should a liner system be introduced at Lucas Heights, the liner must be extended to include any tip-
face leachate collection pond. In fact, it is poor engineering that the present collection ponds are
not lined. Monitoring of pond inflows and outflows should also be part of the leachate collection
system.

7.3.3 Disposal Options

in the following table, a comparison is made of typical leachate qualities from Lucas Heights and the
1994 "standards of acceptance” of chemical trade wastes into Sydney Water Boards sewers.

Table 7.11 Lucas Heights Landfill Review
Leachate Qualities and Trade Waste Standards (mg/L)

Feature Typical Leachate 1994
Analysis "Standards of
at Lucas Heights Acceptance”
pH 6.7* 7t0 10
Arsenic 1
[ sops mg/L 1928* o
Cadmium mg/L 0.01 1
Chromium mg/L 0.09 3
Cobalt mg/L 5
Copper mg/L 0.24 5
Cyanide mg/L <0.05 1
Grease & Ol ... 50
Lead mg/L 0.36 2
Mercury mg/L <0.001 0.03
|| Halogenated
Hydrocarbons
Ammonia (as N) 50
Suspended Solids mg/L 2033* 200
Zinc mg/L 1.7 5
Sulphide... 5
Total 50
phosphate mg/L
Pesticides
Aldrin mg/L Tested to 0.001 & less than 0.1
not detected
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MEETING WITH NEIL SHEPPARD
24 JUNE 1992
(Anne Reeves)

(continuation of Anne Reeves’ typed notes)

JA

)

........ distinguishing natural background and best practice.

Also source/mechanisms - need to address these issues - because conditions need
you people to help.

(amazed) - Even EPA Board - cf March v. Jan(?)

Real concern re invitations to participate - should have been to Board.

How do you answer this?

We believed an obvious step in right direction therefore we, ie the organisation,
took the decision (also because responsible for issuing licences)

With benefit of hindsight would have been better to have discussed before hand*
Remember very new, using mechanisms from point to move to diffuse sources -
discussion on Board

We would maintain where shifts

Won’t be revisited?

Board doesn’t want discussion few decisions record

Don’t argue after event - Board role but no opportunity to consider.

What I am saying where a policy shift then it goes to Board.

Who are the EPA?

We, the organisation - the Authority acts through Neil Sheppard.

Who is the “we” essentially, the Director General and advisers and whoever, a
number of

“EPA” - find issue (decided) was by NS - actual considered of sufficient importance
for NS to sign.

Why on 7 May?

Had gone as far as could usefully go - and still get FC licensed.

Trade off, hang about and get details in place, then FC could slip away for ever

Or get their licence now and would be harder for them to get away.

Believes best way to go now taken forward

Prevention pollution from logging.

But what do you understand old growth forest to mean?

Under Timber Act - various schedules -

What stopped your sending from the moratorium ... - some wont be pre EIS.

If decision post EIS - why not reserve powers -

If wait to perfect.... - EIS - come to common end point to tie to more and be more
specific.

‘What about (Killiekrankie)?

Investigations with view to prosecution - investigating officers sent back.

What about SE? Les Farrell complaints. No investigation complaints, licences, issue.



'As with most (if not all) Australian hydrology and water quality, it is unwise to separate water quality
issues from streamflows and ultimately rainfall. As the existing record does not report flows, some
simple tests were attempted between local rainfall and the reported quality parameters.

The most significant test is shown in Figure 7.5 which plots accumulated rainfall against accumulated
TDS and accumulated rainfall and TDS against time. The TDS record does have gaps (and it is
unlikely that these gaps can now be closed) but nevertheless it Is possible to conclude:

()] high TDS readings are obtained during periods of low rainfall;

(i) low TDS readings are obtained during periods of high rainfall;

(iii) the average relationship between TDS and rainfall prior to the start of landfilling has
increased more than might be expected during a period of generally lower rainfall.

A second drawing, Figure 7.6 which shows monthly values of TDS and rainfall, also exhibits the
same trends.

The tentative conclusion from Table 7.13 and Figures 7.5 and 7.6 would be that qualities recorded at
MC1 are deteriorating with time. It therefore behoves the managing authority to increase the
frequency of sampling and install some measure of water flow at both stations.

Given the incised nature of the lower reaches of Mill Creek It Is of course possible that groundwater
contaminated by leachate, is the cause of the deterioration.
7.5 LONG TERM MONITORING
7.5.1 Need for Program
Water quality monitoring, both groundwater and surface water Is now an important part of the
operation of most landfills in Australia. There are clear deficiencies in the surface record at Lucas
Heights and a major effort is required on groundwater qualities, even for the existing approved area.
7.5.2 Surface Water Monitoring
Sutherland Shire Council have collected additional water quality samples to add to the record and to
encourage the operator to take a more regular and comprehensive look at water quality in the area.
Seven sample locations have been chosen for surface sampling in initial survey. These are:
Deadmans Creek (DCl) - a possible control station in an adjacent undisturbed catchment
MCI to MC4 - stations along Mill Creek as have been monitored in CPI (1991)
Sediment Pond (SED) - to see if any leachate or contaminated runoff Is bypassing leachate
ponds. '
Leachate Pond (LP!) - to monitor leachate composition
The location of these sampling locations are shown on Figure 7.7.

Resuits of this water quality testing are shown in Table 7.17 below. An estimate of creek flows is
also shown in the table.
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JA

SW

Our concern re signals (that are being given out) - feel best conditions make it seem
as if OK

Very little will happen or be very slow - but same and very sensitive, licence to
pollute even pre-logging EIS gives ‘wrong signal’.

You will have to be convincing re serious conflict.

I can accept you have difficulty with this - intend to tighten over time - several
forests already doing this - don’t resile from what we’ve done. Proof when
conditions change and SEMs review is completed.

And when confident effective monitoring system in place and uneasy because not
hearing what step.

No, because EPA are working on conditions that are required for water quality
monitoring - need to do enough but not too much - timing and location very
significant,

My understanding EPA lack resource and budget. Do you have the resources to
meet what we are (off page....)?

Eg. why cannot buy, beg, borrow from Water Board - what is?

Really need, what is needed? then make it be done.

Will take time because are still building,.

But if you have the money and political commitment can be quick - ...... in absence
will take years.

Option at end year not to issue licence - but would be retrograde - better to move
forward or will prosecute ad hoc.

With licences - a general licence, yet ultimately comes to soil type.
Never get to coupe by coupe basis

What about Mt Royal? What will you do to investigate for conditions? Vary the
reg. and licence?

First have a look at it.

SEMs but utterly inadequate - also almost never put in place.

If not applied then a breach of licence conditions.

Who will detect?

Number of ways, eg JC will tell.

How will you ensure protected Mt Royal?

eg. EPA can or not insist/change licence

.......

Fits in with another problem - EPA is part of determining authority - Part 5 EPA Act
so what - but EPA will also have to consider. Min. Planning.

« FC has already decided has......in regional EIS logging so far - did you turn your

minds

SPCC Part 5 believed not applying when licences issued. Mixed signals.

JA

Can you say response to Mt Royal?



MAUNSELL

7.5.3 Groundwater Monitoring

Comments on the Lucas Heights Extension EIS were received from 12 government departments.
The most outspoken comments came from the NSW Department of Water Resources and their main
criticism concerned the absence of a local and regional groundwater investigation and monitoring
program.

It is strongly recommended that such a program be instituted as a matter of urgency as:-

the question of a liner system relies on this part of the hydrologic cycle being better defined;
and

the existing leachate collection system at Harringtons would appear not to collect all the
generated leachate.

The adopted groundwater program should include an assessment of the proposed sandstone
extraction operation particularly the use of explosives to fracture the sandstone blocks.

7.6

7.6.1

7.6.2

CONCLUSIONS AND RECOMMENDATIONS

Landfill

The engineering of the landfill extension has been poorly documented to date

Serious omissions in the present EIS include:-

- details of the leachate collection system

- landfill management plan showing progressive locations of drains and diversions and
sedimentation ponds

- the planned rehabilitation measures

Further consideration should be given before any approvals to:-

- the incorporation of a world standard liner system at Lucas Heights

- the cost and impact of larger leachate disposal quantities being sent to the Water
Board sewers

- measures to recover landfill gas from the tip to feed the waste industries and to
protect any revegetation measures.

Regional Water Impacts

It is considered that regional water impacts, particularly groundwater and surface water flows
have been poorly studied and reported to date.

The need for more attention to be given to surface water quality and quantities has been
argued in this paper. This attention should include:-

- flow measuring stations
- more frequent water quality tests

PR\P143.RPT:DJM:sf MAY 1982
LUCAS HEIGHTS 3’
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Page 3

NS

Cannot answer until EIS and issues cannot decide how, let’s wait, certainly, re: not
being prepared to refuse licences eg. for whatever reasons.

JC  What conditions would up to no logging be the answer?

. Decided to take opportunity to advance, FC on clear notice to say conditions to be
reviewed or water quality conditions would be imposed. All should be picked up as
are defined.

NS  Diffi (sic) is likely to arrive at some position.

. Different route - as a Saturday objective - there .....

WF  Capacity stronger than where no licences.

JC  Admit

NS  With benefit of hindsight would have been discussed by Board. Maybe outcome
not have been changed.

NS  All there specific things.

RB Licences now regional

+ Nine regions - within those nine, probably very different number and some of the
same soil types.

NS  Once conditions and which clearly identify catchment or soil type then can include
within licences. - eg particular soil type.

« Objective over time more and more specific re particular site issues as should COPs,
ie since catchments which are point sources.

NS  What need that people doing what they ? to
JJ If single polluter within catchment

NS/WF Yes

JA  Why so reluctant to pin point one agency?

« (Is there) 1 rule for primary, another for individual/community?

NS No, several ways to tackle.... (off page) ultimately end up with most logical basis can
achieve objectives.

WF  When we come to meet new activity, eg individual pollution, what is attempted here
is novel, basically pollution worldwide.

JA  Problems re public participation, eg if come in at an early stage.

NS  Wouldn’t ask Board to rubber stamp anything.

NS  Donna, first task, Minister’s list - need regular meetings to discuss, eg on quarterly
basis.

JC  Will you release FC documentation etc?

NS  Place fairly open.

JA  One thing we want to discuss is Stage 2, should turn minds to broad public
involvement - if eg had advice - would have observed certain key elements.

JC  Is a lack of good faith - solution have made number of complaints, eg, while we’re
involved in this - you, Dr Sheppard failed to disclose.

NS  Hang on, wrote said if you want to take action. OK we said we would investigate
with determining - whether should prosecute. Licence does not affect that.

JC  Lack of faith.

SW  Confused licence - FC and May Board Minutes - logging contractors.



MAUNSELL

. Groundwater resources and quality tests been largely neglected to date. An urgent program
should be instituted to measure groundwater levels and qualities for a further 12 months
before any judgements are taken at Lucas Heights. The groundwater levels and qualities
should be the basis of simple modelling of gradients and flow lines in order to confirm the
movement of any plume and to help in locating any inflows into the surface streams.

7.6.3 Long Term Management

. Any landfill management plan prepared under section 7.6.1 must recognise the need for
monitoring (and thus the real need for remedial work) through to the year 2020. The
monitoring should cover:

- leachate quantities and qualities

- settlement of the landfill

- surface water qualities and quantities
. gas generation and/or use

- rehabilitation program progress

PR\P143.RPT:DJM:sf 33 MAY 1992
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Meeting with Neil Sheppard (Anne Reeves) 24 June 1992
Page 4

NS

JA

Note:

Two elements. FC must require of its contractors must observe conditions but are
not protected by same licence. Sub-contractors need to obtain own licence - as
opposed to being a “servant of the community” therefore aggregation of eg
bulldozer drivers of a co-operative - at this stage unaware of issuing any licences -
did seek to impose - got to impose.

If found EPAs or CoPs not observed would deal with driver and FC.

Under EPA accountability v. licensee?

Court has said ie do not bring in on multiple charges, select one or 2 properly
selected charges - so for most culpable as responsible what really want to do is to
understand good deterrent effect.

Meeting closed at 5.40pm

Some of discussion not recorded, including where this recorder (AR) raised
questions, which included dilemma of independent unbiased appraisal of EIS where
licence already in place.
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should not reasonably have been expended on investigations of most of the
said sites.

However, I accept that notwithstanding its lesser value and distance from
Sydncy and particularly from the Alexander Street premises, the initial
selection of the Tomago site was reasonable in the circumstances for the
relocation of Brown Bros’ business. If a di owner is otherwise
compensated for the special value of the land for the business conducted
thereon, a component may be relocation expenses to land which is of
diﬁmntvnlnc.Cutmustbstakmtoavoiddoublemnﬁngiﬂwof
trade or profits is taken into account arising from a less valuable alternative
business site.

However, I do not accept the reasons given for, or the reasonableness of
the return to Sydney of part of the business and associated equipment, the
:p&oftheacﬁviﬁu,mdthnpnrchmofthcpﬂmﬂynnmiﬂbl:ﬂmndﬂa
premises. It follows that I reject claims for costs to relocate thereto, or the
mmmddiﬂmhnwbyhmcnKmFm(M:ARFm).
TbeAlmndﬁaaizeinmyopinionisunsuiwdforBrmBrm’pnrpmh
l!moatevuympeet,puﬁmﬂulylowﬁonmdduignofthe ildi
thereon. In my opinion, costs involved in acquisition of the Alexandria
m,nt:nhen&cmonfpmdmebmim&memmﬂm

Howem,lamept!hatrdocaﬁontoTomagnwouldakompclme
upgrading of the existing facilities at Alexander Street to continue the
business previously jointly conducted with that on the resumed premises.

lnrhmproceedings,ilistheduxyoftheComttnﬁndcnlymcmmin
accordance with s 124 which reflects properly the value to the owner of the
hndcompuhmﬂyacquimd.lnthesellingappmacﬁ,thestuﬁngpoimto
nﬁveattheappropﬁa:aﬁgmislhemarkclwtueof!heland.lpmferlhe
opinionsoflandvaluegivenbyMrWoodlcymdaweplhissaleaand
methodology. I accept that as zoned industrial the market value of the
subject land at resumption date was $900,000. If the industrial zoning is
ignored for the reason that its retention was a step in the resumption process
(cf E M Power v Department of Education (Land and Environment Court, 29
August 1989, unreported), its value for purposes permitted by a likely
residential zone is $1,200,000. However, in my opinion the latter figure would
not exceed the value to the owner for the continuation of the non-
conforming use. I have no doubt that Brown Bros as the owners and
occupiers of the premises at resumption date would not have been willing to
sell except for a sum substantially more than any amount that would be
offered by a purchaser merely for residential development.

On the other hand, if residential development and not the continuation of
the non-conforming Brown Bros business had been the highest and best use
oflhesubjwhnd,mdwmpensaﬁonwasasscssedonlhatbasis,thatpﬁw
could only be obtained with vacant possession and the dispossessed owner
would not have been also entitled to consequential losses related to the
extinguishment or relocation of the business: cf Bergman v Holroyd
Municipal Council (1988) 66 LGRA 68,

For the above reasons, I am satisfied that Brown Bros as owners and
occupiers were entitled to compensation not only for the market value of the
land, but also special value. However. nnder exicting leniclation the
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NOTES TAKEN by Anne Reeves AT MEETING WITH EPA/ENV GPS ON ISSUE OF
LICENCES TO FORESTRY COMMISSION held 24/6/92 on level 20, 100 William St, due to
commence 4.00 pm, concluded 5.40 pm

Present: NS WF Dc ==

from EPA: Dr Neil Sheppard, Mr Warwick Forrest, Donna Campbell, Donna R

from Env Gps: Sid Walker (EO of NCC), Judy Messer(Chair of NCC), Jeff Angel (TEC), John
CorkﬂI(NEFA) Emes Johnson (EDO), Ross Bllck (ACF), Anne Reeves(NPA)

Sheppard explamlng background 1o date...
Q.AR arrived after Shepperd had begun>

o :

..licence sought in u.ntmg by FC - §ails of this can be obtained..

R IS pettia, thought as positive given FC brought under pollution controls, first

opportunity for controls under relevant legislation with respect to water quality

(of course EPA) interested in all types of forestry practices - water quality generally - but do
understand some groups will take greater interest in particular types activity, greater interest in old
growth forests rather than pine plantations.

now was to be a changc in way pollution controls issued, could have broadly interpreted, whercas
in past deal with 'point sources' i¢ drains, smoke stacks

way to tackle - look at relying on@‘of practice, standard mitigation moving to ‘code of
behaviour' approach to ensure standard water quality to be maintained

would seek to re-work codes and standard erosion mitigation (SEM) measures

already a proposal to requre rework of SEMs. because as understood ... concern re higher rainfall -
also needed - not to change Codes of Practice (CoP) on initiative of Forestrty Commission and to
be within licence.

also required - some needs for CoP and SEM revision - FC on notice, will require water quality
monitoring so need exactly water quality conditions needed from FC.

Therefore see this as a major step forward - does not remove liability to prosecution where terms
breached, where leads to deterioration of water quality, therefore lots of gain over the long term
After had considered-application then decided to issue licence
done on regional basis as appropriate
may in time come to smaller areas, even perhaps SEPPS different for regions, never however to
level of individual creeks or catchments
trying to get major shift in bchaviour
JA - so environment seen as big or bigger than caichments?
NS may come to smaller areas, depnding on whether CoPs and SEMs actually protect

how do you protect?
NS if evidence that water quality is deteriorating, plus CoPs and SEMs shown to be defective
JA - so what kind of water quality?
NS licences relate to logging practices - its premature to talk about subcatchment/catchment leve] -
need a quality control mechanism, which is written into the licence
task - to identify performance standards that are going to lead to quality control standards
bottom line is change from pre to post logging

JM - ( this) therefore imposes conditions on how behave?
yet WF indicated conditions per se - so how will they do this,

- that Phasc 2

Now, notify where practice going to cause deterioration
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JA - who is going to know these standards? @

NS - normal way, if go upstream of drain then quality = x, then downstream =X + any change.
Inspectors where called would have to look to above/below, then if obvious change as a result of
activity ..

JJ - licences are licences to pollute

NS - that is the way you choose to put it, we see it ..

JJ but ie if adverse effects, if water pollunon still occurs, not prevent water polluuon plus not
protected water quality ...

JA acceptable pollution is that that inevitably arises from SEMs

NS not necessarily inevitable '

NS depends on conditions from particular areas, the FC acknowledges for example with respect to
high rainfall arcas . -

therefore another set (of conditions may be more relevant)

JA but if went to old growth forests, there would therefore be no case for claiming offence?

NS - but then would start working on changing conditions, we are aiming for long term benefit

also we have advice that we can prosccute if for example failed to comply, thatis for failure (to
comply,) that is to breach the conditions of licence

L4

JC looking then at long term application under EPA, what about Phase 2 and is there to be a Phase
37 what are the phases? ]

NS a continuing process as find there is a failure to protect water quality
JC ... and in what forests at what intensity?

NS no not personally

JC but are you aware of what inputs are required?

NS well - Warwick Forrest is an ex forester,

- one thing is to get a list, an intended list - don't ...

JC then it is not part of your consideration when issuing licences?
WF in generic sense, not compartment by compartment

NS practices known to officers of our organisation

JC - yet impacts are surely site specific? '

NS inevitably site specific - if logging being undertaken -

JC take say a 30 degree, no 35 degree slope , say between one area and another, because there is
of course natural variation ..

NS precisely what we are acknowledging , therefore SEMs need 1o be taken into account
JC s0 no site specific conditions set up front ?

WF did not need to ﬁave this
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WF - EPA didn't start to think about this when the application came in. Of course regional
officers well aware of forest and the array of activities. we have strengthened the position to deal
with non point source control
so it is on record for the first time
‘eg in 1985 SPCC .... published on this, some information on variation of impacts ... started to
look at cotton, other industrial activitics, from a long term perspective '

JA actually need to fill bond to give licences? given you are working from within a fairly poor
bases - so why not wait 12 months, why now<

When the January application received by the SPCC, focussed on application to take account of, to
open concermn re non point sources, advcancing one step forward :

- if regulate the activity, then control (and) little likelihood of impact - beneficial therefore must be
seen as a first step :

JC thinks yes, a first step - bu did you consider should a licence be issued at all? Yes or No?
Have you ever considered NOT issuing a licence

N "um"
JC and on what basis?

NS it seemed if refused a licence for the FC perhaps there would not be a change again, not a
licence needed for all sorts - '

JC if FC believed polluted -

NS could be a means of prosecution

JC take example, Killiecrankie, the Oaks forest, position (described ...)

also important as a drinking water supply, surely very reasonable condition to forbid any
pollution? therefore under what circumstances would you refusc an application?

NS trying to put diffuse into same category as point source

yet here we are talking about a different situation - in order to prevent water pollution -

if can be shown pollution occurred -

then need to change and can do this within 12 months

JC so what has been done (o ensure the terms are adequate?

NS these matters were discussed, believed adequate as a first step, then necessary to monitor
quality and then change the conditions ..

JC so discretion reserved to a later time?
NS yes
JC yet surely you are under a statuatory obligation

NS remember why we are doing this - some sensible controls over logging practice..
far bigger

JC think should be, but currently unsatisfactory

JA broad general approach, we are having problems as to why chose that point of entry (ie time of
licencing)?

JM - could you not have issued a licence over just a small area?

WF - nothing to stop us prosecuting..
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JA but if SEMs followed and still (logging) activity caused pollution?

WF but these circumstances would have applied irrespective of whether or not a licence was
granted..

JC there are requirements under the legisation .. as a preliminary see Section 17(D)
seems to be evidence you do not know the extent of pollution, therefore are unable to assess the
factors .. : :

NS no we don't agree

NS we believe issuc will in fact mitigate pollution

conditions will need to be revised over time,

we do need to review

JC is there a reasonable Question in your mind whether will (..lead to pollution)

N where we get evidence of failure then those conditions should be reviewed as a matter
earlier we had nothing at all

tried to do so in logical manner

WE SEMs set by Soil Conservation Service - whatever version now, had its ori gins in Soil Con -
current version derives from same

JC but 1990 and 1984 very different

WF whatcver version - each has had dramatic (effect in leading to improvements)
JA - what is the evidence for this?

IM - little..

WFE FC before/after logging

JA but there has been actual pollution, the situation has got worse

WF application of SEMs - better than none

NS needs to be ( tightened)

JJ this has been a big thing to have dumped on the EPA, therefore why not a staged approach?
EPA would not do same if say 30 major industries all applied simultaneously?

WEF - but in fact did exactly this , eg when Clean Waters Act first introduced did exactly ...

NS from out point of view seemed good opportunity to have FC (brought under EPA Act) once
licenced always licenced, and can continuc to tighten down -

JC (then this was seen as) an importasnt step forward?
- NS yes, for us in water pollution control

JC never happened before

JJ want to raise question about some particular areas

NS wouldnt be better to continue to disagree?

JJ has a licence every been refused?
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WE yes, I could.. :
NS EPA will look at this once, in issue of policy-

SW how much monitoring of logging (is done)

NS - very little - techniques of water quality monitoring

right now WF's people are working up conidtions, requiring them to monitor'logging operations,
and in final stages (looking at such possibilities as) remote sensing

do need to look at changes

SW so how could you tighten up in absence of the necessary information?
NS water quality monitoring - would like auditing mechanism, on the ground -
AR - what standards would you apply? |

NS should look at pre/post logging water qulaity, won't have the information until above systems
in place, then if can show change ..

WF inordinately complex

every activity has some level of pollution, in wildemess -

3 -4 levels, erosion a factor

if logging etc to be allowed within best practible available - then additional levels
where things staged

level "unacceptable" 2 sorts of difficult

audit
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CHAIRMAN AND
DIRECTOR’S REVIEW

My introduction to the Commission — first as Chairman

and more recently as Director — has come during one of the
orgonisafion’s most turbulent passages. The challenge of
change is being encountered ot all levels: from the community
rightly exerting strong pressure for greater attention fo the
environment, to the Government’s launching of appropriate
new initiatives, to the Commission re-ordering ifs operations
to implement those inifiatives and, finally, to the organisation
itself, adjusting internally to meet these new demands.

One significant aspect of change is reflected in the
drcumstances of my own oppointment. The Government has
created, through new legislation, three Environmental Trusts
to accumulate funds for grants fo projects on environmental
research, education, and restoration and rehabilitation.

My predecessor, Peter Standen, relinquished his directorship
to toke charge of those trusts and, with the re-organisation,
the Commission is now under new leadership. May | take this
opportunity, personally and on behalf of Commission staff,
to wish Peter well in this excifing new venture.

A mojor catalyst for change in environmental management
in New South Wales hos been more infense and penetrating
community scrutiny of the environment and those responsible
for its protection. The public is protesting, not only at health
risks, but at the wider ecological and environmental implications
of sewage pollution, chemical incidents and excessive industrial
emissions, to name but o few concerns. There are heightened
expectations regarding environmental standards, induding that
industry should strive towards ““2ero discharge” of toxic
pollutants. The public and the media have become concerned

about global issues such as greenhouse warming and depletion
of the ozone layer. They are also interested in the concept of
sustoinable development, questioning what might be the long-
term effects of environmental damage on the resource base, the
economic viability of various odtivities and, ultimately, on the
well-being of future generations,

This public scrutiny has targeted both pollution itself and
the manner in which the Government and ifs agendies deal with
pollution and polluters. In an era of open government — with
that openness now legally enforceable under the Freedom of
Information Act — the Commission is increasingly carrying out

its operations within glass wolls. i
It is possible to point to o few simple, direct indicators ;
of mounting public expectations of the Commission, Formal :

complaints to the Pollution Line have incraased from about

5500 in 1985-86 to over 9000 last financiol year. When we odd
requests for information, the figure for telephone contact rises to
some 23,000 calls a year. A third category of daily calls from all
sectors of the media pushes that figure still higher. The number
of letters to the Minister which are referred to the Commission
for advica is also rising rapidly, from under 100 o month in
1987-88 to over 140 a month last year,

Though it has often come in the form of criticism of the
Commission, increasing community inferest is o welcome spur
to greater investment of resources in environmental protection.
Additional resources for the Commission have made recent
times both an era of significant achievement as well as one
of upheaval. The flow of benefits from this influx of resources
will accelerate as systems are fully established ond recruitment
and training of staff ore completed.

In the current dimate of public concern, it is essential to
satisty the community that both public and private enterprise
are improving their environmental performance. A major
initiative to ensure the environmental infegrity of o public
operator has seen an end to the Water Boord monitoring its
own operations and the vesting of that surveillance role in the
Commission. The Marine Waters Branch has been set up within
the Commission to conduct the Environmental Monitoring
Program, which is assessing the impact of the deepwater sewage
outfalls being constructed by the Board, and the Beachwatch
program, which odvises the public on pollution levels at Sydney
beaches. The Marine Waters Branch also oudits the Board’s six
major coastal sewage treatment works fo ansure licence limits
on pollutants are being met.

A commitment to curb abuses of the environment is reflacted
in the new Environmental Offences and Penalties Adt, introduced
in November 1989. This Act creates new pollution ““offences’”
and contains mechanisms to restrain polluting octivities once
legal action has commenced and o freeze company assets




so possible fines and dean-up costs can be met. Ifs most
noteworthy features indude heavy penalties and personal
culpability for offenders. Companies face fines of up to

$1 million plus oll dean-up costs, and individuals convicted
of offences (induding company directors and managers) can
be fined up to $150,000 with o maximum seven years’ gaol.
A number of prosecutions under the tough new Ad are
already under way.

The impact of the Environmental Offences and Penalfies Act
was felt even before it became low with industries approaching
the Commission for advice on improving their environmental
performance. The Act has yielded other indirect benefits, too, by
encouraging national discussion of tougher, higher penalties and
greater severity by the courts in dealing with polluters. In recent
months, fines awarded in oll categories of pollution charges in
both nd and Environment Court and the Locol Court have
risen tially. For example, the highest fine imposed on a
particular water pollution offence was $3000 in 1986-87 while
last financial yeor it had risen to $35,000 for a comparable
offence, even though the maximum possible penalty remained
unchanged at $40,000 throughout the period.

The Government envisages that the Environmental Offences
and Penalties Act will ultimately cover three categories of
offences — aggravated, standard and minor — with the lost
type dealt with by the issue of infringement notices. The
Commission is at present paving the woy for the wider use
of these notices which will enable administrative and minor
environmental offences to be dealt with more simply and
speedily rather than through prosecution. This will in turn
increase the Commission”s enforcement capability by freeing
up resources for its other important activities,

As the basis of o sterner stance on enforcement and
prosecutions, the Commission is making o major effort to

licensing system. A vital element in this process
wi ishment of o computerised approvals, licences
and notices system. The Commission is also implementing
the recommendations of a discussion paper which the Minister
and | wrote earfier this year. Future licences will contain realistic,
enforceable conditions and, where necessary, pollution reduction
programs fo ensure o continual lifting of standards os technology
w@. A system of performance bonding will ensure industries
adhere to the programs, which are based on negotiated, realistic
Wmm&s.me new system will create a steady platform from
which the Commission can launch o vigorous prosecutions
program. Already the Commission is pursuing o much more
active prosecutions role with the number nearly trebling in
the last two years.

Among internal changes, the Commission will work with
a new organisation structure taking effect from July 1990.
The new structure reflects the strong focus on regulatory and
enforcement activity by grouping together branches responsible
for similar regulatory action. For example, there will be o new
division concentrating entirely on the Sydney Region.

Other changes looming for the Commission indude
establishment of the new Environment Protection Authority
(EPA) which will operate from July 1991. Though the final A
form of the EPA has yet to be announced, it is known that it '
will absorb the functions of the Commission in their entirety.
The Minister has appointed me to confinue as Director (and
Chairman) until the advent of the EPA, when | will take up
chairmanship of the new authority.

Commission staff are also preparing for the move of Head
Office from the Sydney Central Business District to Bankstown,
expected in December 1990. During the transition to the EPA
and in preparation for the physical move to Bankstown, the
Commission is concentrating on smoother, tighter operations.
An internal review is in progress aimed at overcoming the
stresses created by change and ensuring that an efficient,
cohesive organisation with high staff morale is ready to meet
the challenges still in store. One of my ambitions during
this period is fo give greater priority to the needs of staff,
particularly in the areas of training and staff development
opportunities.

The emphasis on @ more stringent regulatory and
enforcement role in the lead-up to the EPA should not be
allowed to overshadow the Commission’s commitment to
environment protection in ifs widest sense. As demonstrated
by the list of highlights in this report, the Commission continues
to be octive in research, development and the implementation
of strategies which address the full range of pollution and
environment protection issues. Research is crucial for providing
o basis for competent and balanced control measures in the
future. It is imporfant, too, not to lose sight of the over-arching
role of education as the main tool in environmental profection.
Effective and visible enforcement should be seen os only one
aspect of education. Ultimately, only effsctive education of
industry, government and the whole community will guarantee
long-term environmental quality. And this will be a key priority
as we move further into the 1990s.

Iz

JOHN NILAND
Chairman and Diractor
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' CORPORATE GOALS

' AND OBJECTIVES

The goals and objectives pursued by the Commission in ifs
operations are contained in the organisation’s Strategic Plan.
They are the following:

. <o AlR
. U To achieve air quality throughout New South Wales that will,

_ W"L for presant and future generations, odequately protect health,

L0 J ¥ natural resources, omenity and property, and support economic
- ﬂqo activty

Objective:

Ambient concentrations of air impurities below levels listed in

the schedule to the Commission’s Strategic Plon and otherwise,

. as procticable, consistent with the community’s overall

availability of resources.

WE R
| Goal

\ To achieve protection of the State’s waters for the greatest
present and future benefit.

Objectives:

Water quality which meets or substantially approaches
dassification goals in designated catchments by the times
indicated in the schedule to the Commission’s Strategic Plan.
Maintenance and improvement of existing water quality by the
application of best practicable means of control and encouraging

a high standard of catchment management in oll other
catchments os resources ollow and needs dictate.

NOISE
Goal:

. To achieve the quietest environment practicable.
Objectives:
Environmental noisa levels in the vicinity of transportation
which do not exceed those spedified in regulations or the
Environmental Noise Control Manual.
Environmental noise levels in the vicinity of products which do
not exceed those specified in regulations or the Eavironmental
Noise Control Manual.
Environmental noise levels such that noise emissions from
specific premises or in public places do not exceed background
noise levels plus five decibels os qualified by regulations or the
Environmental Noise Control Manual.

CHEMICALS AND WASTES
Goal:

To achieve protection of the environment from the impact
of chemicals and wastes.

Objective:

Control the manufacture, use, transport and disposal of
environmentally hazardous chemicols and move towards
optimal waste management.

LAND AND ECOSYSTEMS

Goal:

To achieve lond, biota and ecosystems either preserved in their
natural condition or conserved and sustainably utilised for the
benefit of present and future generations.

Objective:

Achievement and mainfenance of the best procticable level

of land protection throughout New South Wales.

VISUAL AMENITY

Goal:

To achieve sodially occeptable visual amenity throughout

New South Wales. (In the main, this goal is achieved through
the implementation of the other programs. The Commission
responds to spedific issues as they emerge from fime to fime.)

MANAGEMENT

Goal:

To achieve an enthusiastic, efficent and effective organisation
with sound strategic direction.

Objectives:

Strategic polices appropriate fo the times.

Enthusiostic, well-troined and suitably deployed staff.

Efficient and effective allocation and use of achievable financiol
resources.

Efficient administration and effective management information
systems.

Efficient and effective technical and legal support services.
COMMUNITY RELATIONS

Goal:

To achieve o high level of understanding throughout the
community of environmental issues and how these may

be best addressed.

Objectives:

A high level of awareness and understanding in the community
of the environmental management issues listed in the schedule
to the Commission’s Strategic Plan ond of other issues which
emerge from the Commission’s work program from time fo fime.
A high level of public satisfaction with the Commission”s
operations and with handling of Pollution Line ond other
inquiries, and ministerial correspondence.




Water pollution and water quality remain high on the
environmental agenda in New South Wales and Australio.
At the centre of interest last year were the Sydney sewage
outfalls. They continued to hold public attention, espedially
with the introduction of the State Gavernment’s new
Beachwatch service for swimmers.

But public concern was raised even further, this fime over
industriol water pollution, when the environmental group
Greenpeace dramatically blocked off the effluent pipes of o
major oil refinery and a steelworks, accusing both of excessive
pollution. The two incidents illustrated an unfortunate fendency,
which has developed over many years, 1o set Commission licence
limits for pollutants ot desirable rather than achievable levels,

The overhaul of the Commission’s licensing regime to corect
this type of fault, which was begun several years ago, has been
given new impetus by these incidents. The licences held by the
Water Board and many major industries have now been reviewed
fo represent immediately achievable and *prosecutable’” reality.
At the same time the Commission’s enforcement capability has
been strengthened.

This siltation pond ot the Norwest Business Park is helping
to control a commen urban runoff problem,

A further major Government initiative was to tranfer the
Environmentol Monitoring Program of the extended ocean
outfalls from the Water Boord to the Commission. While the
finandial resources for the program were also transferred, only
one member of the Board’s staff came across to the Commission.
This placed considerable strain on the Commission’s olready
slender resources in water quality management. Much effort was
expended during the year in building up an effective specialist
staff from 18 to 45.

The heightened interest in water quality has led to heavy
demands by industry, govemment instrumentalities, regulatory
agencies, educational establishments and consultants on the
pool of personnel skilled in the field. This has ploced great strain
on the capacity of all parties fo respond to government and
public demands for dean water. The situation is not unique




to NSW and is expected to continue for some time. Educational
institutions, with encouragement from the Commission, are
gearing up to mest the new demond, but cannot be expected
to produce ““instant’” experience.

Development of o new water dassification proposal moved
a stoge further during the year with endorsement in principle
by the Clean Waters Advisory Committee, the Commission and
the NSW Water Resources Coundl, Clossification is the process
by which water quality gools and objectives will be estoblished
for oll the State’s waters. It will be o central input to the process
of water quality manogement os it finds expression through
both licensing and cotchment management.

In parollel with this development, the Commission hod o
substantial input in the consideration of notional water quality
aiteria through the Australian and New Zealand Environment
Coundl (ANZEC). These criteria ore aligned to those being
developed for NSW under the revised dassification system.

The end-result s likely to be o consistent set of water quality
writeria Australio-wide, endorsed by both ANZEC and the
Australion Water Resources Council. This is o highly desirable
outcome, sinca under the federol system, primary environmentol
responsibility lies with the States and Temitories.

The Commission continued to play o centrol role in the
development of cotchmen! management in NSW. Regional
and focol cotchment commitises are now being set up under
the Catchment Monagement Act which was passed in 1989.
The Ad olso established the State Catchment Management
Coordination Commitiee.

EFFLUENT RE-USE

The Commission hos begun several initiatives to improve the
knowledge ond practice of effluent re-use. Its Design Guide for
the Dispasol of Wastewaters (WP-6) wos revised for issue os an
Environmentol Guideline called Design Guide for the Application
of Wastewaters. This extended the original’s focus on the
disposol of high-strength wastes by incorporating secondary-
treated municipal effluent following disinfection.

A controct wos let for the preparation of a design manval
which will promate the re-use of treated municipal sewnge
efflvent in agriculturol imigation and provide sound technical
odvice to farmers on imigation using such wastes. The manual’s
working tile s Agricultural Re-Use of Effivent and it is expecied
1o be reteased sarly in 1991,

The Commission is afso invalved in two projects in progress
which ore expected to yield valuable information on effluent
re-use. They ore:

* an urbon recycled water pilot study — under woy of

Shoalhaven Heads — which will determine the faosibility

of using treated municipal wostewater effluent in domestic,
non-potable applications

* o study info the sffeds of recyded water in urban re-use
applications in which the University of NSW’s Centre for
Wostewater Treatment s researching the effects of effluent
on soil and the potentiol hazords of viruses.

URBAN RUNOFF

The Pollution Control Manual for Urban Stormwater wos released
in August 1989. Demand by locol and State govemment
authesities and engineering consultants hos been encournging
with over 500 sold to date.

As the first step in o stormwater-drain pollution abatement
program, opfions are being developed for the licensing of
stormwater drains, indluding those owned and operated by
the Sydney Water Board. The Board hos instolled trash booms
in severol stormwater canals.

The Commission is continuing to ressarch urban stormwater
quality, gathering water quality doto and developing
mathematicol models to predict changes.

CLASSIFICATION ==
Throughout the year, the Commission has been working on o
major propasal To revise dassification of the State’s waters. The
bosis of the scheme is o sef of protection ctegories, o seledion
of which will apply 10 any given waterway ond determine the
permitted contomination levels. The govemment will work with
the locol community to sat water quality goals that would form
the basis of the Commission’s licensing and enforcement

progrom. The proposal is due for release and extensive public
comment in the second half of 1990 befors legislative

amendments are submitted for approval. ,,_J

TOTAL CATCHMENT

MANAGEMENT

In late 1989 the State Catchment Management Coordinating
Committee (SCMCC) was estoblished under the recently
introduced Catchment Monogement Ad. The committee
comprises representatives of govemment and indepandent
bodies, induding the Commission.

The Ad also establishes and specfies representation of
management committees for specific cotchments. The formal
estoblishment of these under the Act is expected to take some
time, with the guidance of the SCMCC.

Legislative weight is also given to principles of catchment
management outlined by the previous interdepartmentol
committee. Within this framework, the Commission will:

« provide woter quality goals through dassification of waters
under the Clean Waters Act with input from each catchment

ommunity I

= continue fo control point-source discharges through licensing
ond opprovals under the State Pollution Control Commission
Act or its replacement when the Envirenment Protection
Authority tokes over from the Commission
« deal with those diffuse sources of pollution to which the
licensing provisions of the Act con be opplied, such as sewer
overflows and stormwater in urban areos
 provide water quality monitoring/survey information on the
oachievement of objectives.
The Regional Operations section reports on (ommission
parfidpation in spedfic calchment management activifies.

SYDNEY DEEPWATER

SEWAGE OUTFALLS

The five-year Environmental Monitoring Program (EMP) s
providing on assessmen! of the impoct of the deepwater sewage
outfolls now being built off Sydney. It wos developed by the
Water Board in 1988 os a requirement of the Commission’s
approval for the construction of the three outfalls. The EMP hos
three phases: pre-commissioning (two years), commissioning
(ome yeor) and post-commissioning. Responsibility for the EMP
passed from the Board to the Commission on | January,

A glimpss inside the new Bondi sewoge outfall gives on idea

of the scals of the project.

The short-term objective of the EMP is fo establish base-line
dato on neor-shore and offshore oceon water environments
related to the location of sewage discharges.

In the longer term, the objectives will be fo:

# assess the nature and extent of the eavironmentol impact
of the offshore disposal of sewage efflvent

= evoluote how appropriate and effective ore contemporary
environmental stondords and discharge limits, ond whether
they need fo be changed.

The EMP comprises studies involving fish and macro-
inveriebiate community structures, occumulation of
confaminants in marine organisms and sediments, water quolity
and the suitobility of beaches for recreation. Oceanographic
studies are also being conducted to understand sewage plume
behaviour ond assist in the design and interpretation of other
EMP studies.

BIOLOGICAL STUDIES

The despwater outfalls may couse nutriant enrichment and
saftlement of effluent partices neor the discharge sites, which
would affect the diversity and population of fish and
invertebrates in the orea. Boseline monitoring of these
populations commenced in early 1989 to assess any temporal
or spatiol variation. Samples have been collected using netfing,
fine fishing ond grobs ot selected locations and water depths off
Sydney.

Fish species covering all evolutionary, migratory, reproductive
and dietory types have been caught. The results to date reveal
fish are mos! abundant of the shallower depths. Both high and
low catch rates were observed in areas now fesling the impoct
of sewage effluent.

WATER QUALITY AND
CONTAMINANT STUDIES

The deepwater outfalls should improve water quality dose fo the
shore ond on the beaches, but they may have an adverse effect
near the outfalls.

Water somples from various depths are being collected in an
ongoing progrom of inshore and offshore sites for analysis of o
ronge of properties. The results will be compared with samples
taken after the new outfalls are commissioned.

Commission studies in 1987 and 1988 confirmed that certain
contaminants hod bie-accumulated in some species of fish
cought near the existing outfalls. The current studies will
establish the concentrations of these contaminants in a greater
range of fish, invertebrates and sediments. A study of
confaminants in the fop 50 micrometres of the ocean will
determine the extent to which toxic pollutants ore concentrated
ond transported in this so-called *micro-layer”.




Becouse it is difficult to find o technical solution for odour This code should form a sound basis for industry self-regulation

from the industry, this problem, in particular, has caused public and contribute to the development of sustainable irrigation

complaint, sometimes from os far as 10 kilometres away from farming systems in NSW.

a large facility. The Commission is currently gathering feedlot The (ommission continued its study of cotton forming in

information from within Australia and overseas to understand north-western parts of the State. A technical bulletin, The

better the factors which contribute to excessive odour. Feedlot New South Wales Cotton Industry and the Environment, will be

siting and stocking density are olready known to be important. released in November 1990. It reviews the environmental impact
On another front, the Commission is participating in o joint of established practices of the cotton industry and highlights

research program with Queensland and Victorian outhorities " issues such os tailwater management, pesticide application

to establish more quantitative methods of odour measurement, and disposal of chemical wastes.

dispersion modelling and odour impact prediction. The work
is funded in part by o grant from the Australian Meat and
Livestock Research and Development Corporation.

The Commission has revised its 1977 guideline publication,

FORESTRY

Forestry is o significant part of the economic development plan
for NSW. The Commission has been working fo ensure the

Environmental Manogement of Cattle Feedlots. A draft of the opemﬁim of the fors_si_@_usf_iigf_ure environmentlly
new guide, drculated in 1990, oddresses site selection, feedlot sustoinoble and sound. However it has been concemed that

niunMe State’s native forests, with imporfant mulfi-use
and conservation values, are not being adequately conserved
in national parks or nature reseryes.

The Commission‘s review and submission on the NSW Pulp
and Paper Industry Taskforce report highlighted a number of
areas of concern induding:

* the potential environmental impacts of large-scale forest
operations needed to sustain o bleached eucalypt Kraft

The Commission joined a recently formed interdepartmental — - : g
Feedlot Advisory Unit which has prepared o manual for potential pulp mill of world scale if one or more mills are estoblished
= the availability of the State’s timber resource

developers to assist them in selecting suitable sites for feedlots. ke ) )
The unit is also drawing up a common regulatory approach for § H'IG.SUSI‘I:III'IUIJI ity of intensive logging in the State's
native forests.

the NSW, Queensland and Vidorian Governments.
The Commission also made o submission to the

As well as their involvement in approvals and licensing e ol s
activities, Commission officers are advisors and educators, mean 1' ;iesourc; Jtlss;ssmeg! (omm;;ﬂun;ngﬂn_g
participating in seminars o inform industry and loca info Australia’s forest and timber resources. The submission

expressed on inferest in investigating sustainable development,

government of the environmental aspects of cattle feedlotting. b s Siagmolmralesita
resolving the environmental effects ;Wmm
practices, developing an inventory of fimber resources and

layout and construction, woste management and odour control.
It differs little conceptually from its predecessor, but adds

a wealth of technical detail to assist feedlot proponents,
consultants and regulatory bodies. After a period of public
review, the draft will be revised and published. The information
should serve as a quide fo sound environmental, agronomic and
animal hushandry practice.

IRRIGATION FARMING

Irrigation farming is highly reliant on applications of water and developing forest management guidelines.
agricultural chemicols and thus it has a great potential fo pollute Mm forests on private
land and water. To ensure environmentally sound irrigation lands. While the Forestry Commission of NSW is required to
forming, the Commission will follow the strategy of preparing m forests and lands under its control in gn
technical bulletins and environmental guidelines, introducing environmentally sound manner, the only controls over forests
a code of practice, as well os education and enforcement. on m« the Soil Conservation Act 1938.

The Commission is working with NSW Agriculture and " Standord erosion mitigation conditions (SEMC) were issued in
Fisheries and the Department of Water Resources to produce 1977 by the Catchment Areas Protection Boord and the Forestry
a draft environmental guideline for managing irrigation farms. Commission. These SEMCs apply fo all Forestry Commission Jands
The guideline will outline recommended management practices and protected areas on private lands.
and the statutory requirements applicable to the industry. Meanwhile, o working group comprising the State Pollution

A joint Commission-industry code of practice, which will ‘(_u_MrnI Commission and other government agencies has been
briefly summarise positive ocfions constituting good reviewing the SEMCs. This group hios alreody mode a number_
environmental pracice in imigation agriculture, is also plonned. of recommendations aimed af impraving the effectiveness

and enforcement of the c \s.
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APPENDIX 7.
SENIOR OFFICERS

The senior officers of the Commission at 30 June 1990 were:

Chairman ond Director

Professor John Niland, BCom (Hons), MCom, PhD, FASSA

Deputy Director

Dr Warwick Forrest, @MA, PhD

Chief: Central Sydnay?ﬁi‘r and Noise Division

Mr Michael Mowle, BTech

Chief: Outer Sydney, Chemicals and Wastes Division
_Mr Peter Yates, BScChemEng

Chief: (oestui and Water Division

' Mr John Court, BA, BSs, MAppSc, MA ° =l

Chief: | Inland, Services and Natural Resources Diwsmn /

LDr David Leece, RFD, ED, MScAgr, PhD, CBiol

Secretory and Chief: Administration Division

Mr Terry Meredith

Manager: Corporate Services

Ms Joan Wilcox, MScEcon

Manager: Air
Mr Len Ferrari, BSc
Manoger: Noise and Transport
Mr Chris Eisey, l&g{ﬂww
* Manoger: Chemicals and Wastes )
Dr Harley Wright, MSc, PhD, DipEnvStud ‘
f I: Ecotoxicology }
Vacont 5
Manager: Water _
Vacant /

anager: Marine Waters

___Dr Robin Macdanald, BS:, le
Munuger Natural Resources |
Vacant l

Mr Alan Crapp, BEng

Regional Manager: Northem Sydney
Mr Warren Hicks, BEng

Regional Manager: Southern Sydney
Mr Tony Hewett, (Eng

Regional Manager: Hunter and North Coast
Mr Bruce Gibbs, BScChemEng
Regional Manager: South Coast

Mr Joe Woodward, BSc, ME(Hons)
Regional Manager: North-West

Dr Richard Whyte, BSc, MS¢, PhD
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Regional Manager: South-West

Mr John 0°Gorman, BSc, BScTech, MMgt

Manager: Chemistry Loboratory

Ms Lorraine Plues, AssocAnalChem, MSc, GrodDipChem
Manager: Community Relations

Mr Richard Guest

Manager: Human Resources and EEQ
Mr Fred Hollis, BBus

Finandial Controller

Mr Wayne Baker

Senior Officer: Management Services
Mr Gary Haines

APPENDIX 8: THE
COMMISSION’S REGIONS

The local government areas which comprised the Commission’s
administrative regions at 30 June 1990 are listed below.

CENTRAL SYDNEY REGION
Ashfield Municipality
Aubum Municipality
Bankstown City

Botany Municipality
Burwood Munidpality
(anterbury Municipality
Concord Municipalify
Drummoyne Municipality
Hurstville Municipality
Kogarah Municipality
Leichhardt Municipality
Lord Howe Island
Marrickville Municipality
Parramatta City
Randwick Municpality
Rockdale Municipality
Strathfield Municipality
Sydney City

Waverley Municipality
Woollahra Municipality

NORTHERN SYDNEY REGION
Baulkham Hills Shire

Gosford Gty

Howkesbury Shire

Hornsby Shire

Hunters Hill Municipality

Ku-ring-gai Municipality

Lane Cove Municipality
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Strategy Development: Water Pollution

There has been a dramatic increase in the public’s
demand for better water quality over the past year.
Mast attention has focused on cont rol of sewage
discharges near Sydney beaches, the effectiveness
of the new extended ocean outfalls under
construction at Malabar, Bondi and North Head
and the monitoring program which will accompany
their operation.

Elsewhere the Commission has recognised the
threat posed by pollution from diffuse sources. As
towns and cities grow, great damage can be caused
by urban stormwater. In response the Commission
is promoting the use of urban runoff controls in all
new areas and their installation where pract icable
in developed areas.

The Commission is also working on a new

system of classifying waterways hy setting goals

10 be used for certain desirable activities.
A particularly effective technique to deal with the
many and varied sources of modern-day pollution is
Total Catchment Management. The Commission
has Boen a very active proponent of this valuable

tool in a growing number of catchments throughout
e
The State.

Beach Protection

Media attention
Sustained media attention on Sydney’s sewage
outfalls in early 1989 galvanised public opinion on
water pollution to a pitch not experienced since the
first “environmental awakening” of the late sixties
and early seventies, In reality there has been little
major change in pollution entering the sea from the
Malabar, Bondi and North Head outfalls, but the
level of public concern is an illustration of the rapid
growth in environmental CONSCIDUSNESS

Much of the attention focused on the present
unsatisfactory near-shore discharge of sewage. Asa
result many critics seemed willing to pre-judge the
effectiveness of the extended outfalls now being
built by the Water Board in place of today's system.
These new, longer outfalls will discharge primary
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treated sewage from the three major Sydney plants
into water 60-70 metres deep and between 1.7 and
4 6 kilometres offshore. The Commission approved
the work after assessing that it would bring a great
reduction in bacterial contamination of the city's
beaches. Approval for the new facilities included
the requirement for an extensive environmental
monitoring program to decide if any further
onshare controls were needed.

International review

In February 1989 the New South Wales
Government called international tenders to review
the effectiveness of measures planned to control
and mitigate pollution from the extended outfalls.
Camp Dresser & McKee International of Boston
were selected to report by 30 September 1989. The
consultants are considering alternatives to the
controls chosen; predicting the performance of
various controls in meeting acceptable
environmental ¢riteria; looking at ways to further
upgrade treatment, including a review of trade
waste management; and assessing the suitability of
operating and monitoring practices.

The Commission has presented two submissions
to the review. One outlined its past involvement in
regulating the operational design of the extended
outfalls, the other its intention to progressivi sly
require further controls if monitoring shows there
is a need, especially where toxic substances and
grease are involved.

Bioaccumulation

A second study into the bioaccumulation of
organochlorines and metals in marine life near the
present Sydney outfalls was completed this year.
This reséarch and a previous study were both
initiated by the Commission and funded by the
Water Board. They were conducted before the
environmental monitoring program is introduced to
assist in its design and to give an early indication of
any likely problems. Two reports covering the
Commission’s component of the work were released
by the Minister for the Environment, Tim Moore,
in March 1989.

|
! Mean concentration of chlordane img'kg
} wet weight) in muscle tissue of red
:'fm.rwnng plus 95 per cent confidence
l limits for all sites (n=8) (1988)
LConcentration of chlordane (mgflg wet weight )
1.2
1.04
0.84
LI Uik
]
0.4+
NHMRC limit
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North Head

During 1987 contract divers from The Ecology
Lab Pty Ltd worked with Commission officers t::
collect mature specimens of six aquatic organisms
near the Malabar outfall. Red morwong, blue h

together with several invertebrates, the red bait
crab and black lip abalone, and the cunjevoi,
Control samples were also taken at Port Hacking
and Terrigal.

The muscle tissue of the red morwong showed
mean concentrations of two pesticides, benzene
hexachloride and heptachlor epoxide, which were
122 and 52 times respectively the National Health
and Medical Research Council's (NHMRC)
maximum residue limits. Trace metal
nom‘e_mlmiuns varied substantially between species
and sites,

In the later study of 1988, red morwong (a
territorial species) were again sampled, this time at

+
Bondi

groper and rock cale were the fish species sampled

Malahar

Kilometres north or south of outfall

fixed intervals of 0.5, 1.5, 2.5 and 3.5 kilometres
from the Malabar, Bondi and North Head outl'a.i.ha
Analysis of the muscle tissue of the fish for i
organochlorines detected chlordane and
he:xgvhlurnhvnzenu above the NHMRC's maximum
residue limits at sites close to the three outfalls
Benzene hexachloride and heptachlor epoxide, :
hnwwer. were not found above the recommended
limits in this study.

An l.nlurluburamry study was also conducted as
part of the 1988 exercise to establish the reliability
of the analytical results. The contract laboratory ;
performed well, although further method .
development is desirable for these difficult
analyses.

The Water Board analysed the same fish samples
fi |Ir metals and it found mercury was on average
slightly above the NHMRC's maximum residue
limit only at either side of the Malabar outfall.
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the outfalls are a major source of organochlorine

I contaminants in fish. Preliminary

better understanding of the biological pathways
and patterns of discharge to the environment is
needed, however, before a full explanation of the
variations observed in th tudies can be
attempted.
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ter for Agriculture

Environmental monitoring program
An environmental monitoring program (EMP) to
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uth Wales i g eries, and

onal and ¢

gen, temperature,
spended solids, etc
Aquatic ecologic health will be gauged by studying
plankton, pelagic and demersal fish, and soft and
hard substrate invertebrates, Other aspects
the EM rill include a sment of th
bioaccumulation of to ‘
plume dispersion s and the aesthetic eff
“ollection of base-line information
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Licences for primary
treatment plants
Operating licences for the Water Bo primary
treatment plants at North Head, Bondi, Malabar,
Cronulla, Bellambi and Port Kembla now require
th oring of additional

nts. For the first time the plants’
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s, polynuclear aromatic

nded range of metals and




monitored solids, grease and metals.

Stringent limits have also been set for benzene
hexachloride, hexachlorobenzene, chlordane,
heptachlor and mercury, all compounds with values
above the NHMRC's recommended limits in the
bioaccumulation studies.

The Board was unable in the short term to
upgrade its capacity to monitor pollutants in
effluents and process streams so it was necessary
to stage implementation of the licences over six
maonths. Monitoring at the Malabar plant has taken
priority bec:
industrial waste, Monitoring of toxic substances in
effluents for which new limits have been set is
required from July 1989,

se it carries the largest component of

The additional data generated will provide not
only badly needed information on pollutants
entering the sea, but also detail of the
concentrations of toxic substances in sludge and
other waste streams, for which alternative means of
environmentally sound disposal are being sought
Revision of design criteria for
ocean discharge
The Commission has commenced a revision of the
design criteria for works which discharge effluent
to ocean waters. Requirements were first set in the
mid-1970s. Design criteria to be covered include
bacterial, toxic and aesthetic requirements. The
revision, however, has been delayed by a lack of
Commission resources. It will be completed when a
ailable and
mn light of the revised classilication system

review by Camyp Dresser & McKee is

discussed below.

Classification of Waterways

Work continued this year on the revised system for
classifying waters under Part 111 of the Clean
Waters Act, although progress was slow because of
diversion of water quality staff to Sydney beach
pollution and outfall matters.

Clean Waters Regulation B, the first classification

system introduced in 1974, essentially regulates
discharges inio waters from point sources such as
industrial facilities and sewage treatment works. [t
does not adequately specify the desired quality to
be achieved in the waters. Rational programs to

control the problems caused by diffuse pollution
with its many sources can only be formulated by
setting quality objectives in waters.

o508 Papd of SOty sdSy B0 rass

There are three components to the new
classification system:

* Water quality criteria will be set for a range
of beneficial uses of waters. These will establish
desirable quality parameters to be achieved and
limit the concentrations of pollutants in receiving

waters.
Specific beneficial uses will be designated for
water bodies,

Designation of beneficial uses will mean water
quality objectives can be specified for all
water bodies. These object
the most stringent concentrations to match the
beneficial uses chosen.

Classification will be undertaken in two stages,

Initially all waters in the State will be classified

s will correspond to

according to zones of geographic similarity, This
Stage | classification will provide general guidance
on desirable water quality, More comprehensive
Stage Il classification will follow sequentially as the
detailed requirements for the beneficial uses of
specific catchments are assessed and determined.
Some survey work will be necessary in Stage I1
because of the paucity of the water quality
database in New South Wales. Survey work is
presently under way in the Namoi, Macquarie and
Kosciusko catchments with a view to early Stage [1
classification.

The classification process will provide a primary
input to catchment managers as they develop the
catchment management plans and programs
discussed in the next section. The Commission will
rely primarily on the community structures
established for catchment management to indicate
the beneficial uses desired for specific waters in
Stage 11

A notable feature of the system is that not all

waters will satisfy their classification goals and
objectives, that is, some waters will not reach the
quality the community within the catchment
desires. This should not impede existing uses
which do not comply, but rather help organisations
with a role in catchment management to set targets
for action plans to reach the desired quality. It will
certainly be a significant factor in assessing new
projects within catchments.

\L’Total Catchment Management

The Commission has actively supported the
development of Total Catchment Management
(TCM) in New South Wales together with other

'.

departments and authorities, most notably the Sail
Conservation Service. The determination of
appropriate water quality objectives under the
classification system discussed above will be a
major input to the catchment management process.
The Commission’s traditional role of controlling
point source pollution through licensing will be
another major input. This strong support for TCM
comes from the realisation that water quality
cannot be managed solely by controlling licensed,
point source pollution; diffuse pollution from the

o ihl‘
coordinated planning and action offered by the
TCM process.

At the catchment le
to many TCM activities. The report of the Hacking
River TCM Committee, convened by the
Commission, was released in March 1989 by the

many diverse activities in a catchment requir

el regional stalf contributed

Minister for the Environment, Tim Moore, The
Commission initiated the formation of a TCM
committee structure for the Georges River. Steady
progress in the management of Lake Macquarie
was also reported in the latest annual report by the
lake’s Environmental Audit Review Forum, another
TCM activity conducted under the auspices of the
Commission. The Regional Operations section of
this report has further details of Commission
participation in TCM activities in Lake Hlawarra,
the Hawkesbury-Nepean River, Throshy Creek in
Newcastle, the Cooks River, and the Namoi-Gwydir
and Macquarie-Bogan-Castlereagh catchments
among others.

Urban Runoff

Manual
The Commission's Pollution Contml Manual for
Urban Stormwater is nearing publication after its
circulation in draft form to allow comments from
State and local government bodies, and
environmental and conservation groups. It should
go on sale in August 1989. A separate “plain
language” summary and descriptive brochure
outlining the main controls will also be availahle.
The manual describes engineering measures that
can control urban runoff pollution. Although it does
not prescribe the adoption of such measures, the
Commission expects local government, planning
and construction bodies to begin to require and
implement the controls in new and, where feasible,
existing developments.

Overseas and local data

There is a growing body of overseas information on
the effects of urban runoff, the development of
control techniques, the application of controls and
suitable administrative models. This material
suggests that the main pollution concerns are
copper, zinc, lead, bacterial contamination, solids,
nutrients and polynuclear aromatic hydrocarbons,
The contribution made by other contaminants such
as organochlorines will have to be confirmed
locally, since overseas data do not implicate urban
runoll as a major source.

A proposal by the United States Environmental
Protection Agency to license urban drainage
systems may be a useful administrative method to
further the control of urban runoff. The initial
phases of the US program will involve collecting
monitoring data as a licence condition and adopting
proven management practices related to city size.
The Commission will be exploring this option for
New South Wales as resources allow.

The collection of pollution data for runoff from
urban catchments at Jamison Park near Penrith,

Sedrment movement 15 a major problem in newly
developing residential areas




Camden, Cranebrook and Berowra, has highlighted
the variability of this type of pollution. Some very

fine clay particles (those less than two micrometres)
were found to carry significant quantities of organic
matter and nutrients in

ome calchments and these
are not amenable to efficient removal by
conventional settling.

Modelling

There has been some preliminary success in
applying Australian, American and Danish
computer models to the data collected in the local
urban catchments which have so far been
monitored. Models will have to be adapted and
calibrated in order to quantify the degree of control
and hence the cost of mitigating urban runoff
pollution. The build-up of debris and litter in the
monitored catchments peaked after only two days
and the modelling confirmed that nutrients
associated with fine particulates are not readily
removed by “standard” settling techniques. Another
interesting finding was the higher-than-expected

input of atmospheric deposition for some
pollutants. These developments will be explored
further in data collection and maodelling.

The Commission is involved with the
Department of Housing in a project to monitor
runoff and pollution from a “green-field” urban
subdivision at South Narellan which incorporates
modern urban runoff controls. Data from this and
the other catchments will provide valuable new
understanding of this difficult form of pollution.

The Commission convened an ad hoc workshop
of researchers and government authorities
interested in all aspects of urban runoff and also
actively participated in a professional seminar on
modelling and its control. While these meetings
demonstrated the availability of local expertise and
skills, they also highlighted the dearth of sound
local data, apart from limited Commission material,
and the shortage of funds for research, government
or private, Unfortunately the Commission may also
have to curtail its activities in this area because of
other water quality demands and general
stringency.

Sludge composting is being trialled at Bellambi near
Wollongong
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Sewer overflows
Overflows from sewerage systems which exceed
their caps

ity, frequently during rain, contribute
substantially to urban runoff pollution. After
extensive liaison with the major sewerage
authorities in the State, the Commission now
requires all new sewer overflow structures to be
approved and all existing overflows to be licensed
under the State Pollution Control Commission Act.
These overflows had previously been considered
wel weather discharges and were not licensed.
The practicability of |
will aim initially to identify the

nee ¢ tions, which

ctent of the sewer

overflow problem, will be assessed in trials in the
Water Board's West Hornsby sewerage catchment.
The proposed licence conditions will generally
require reporting, monitoring and practical
remedial action. When trials have established what
are suitable licence conditions, they will be applied
statewide.

Meanwhile the Commission is exploring local
and overse
gross floatable solids in sewer overflow structures
duning discharges

alternatives to screening to retain

Screening is not favoured

because there is a risk of blockages and upstream
surcharges.

Sewage Sludge Management

A subcommittee of the Clean Waters Advisory
Committee is developing strategies and guidelines
for the disposal of sewage sludge. An interim
report in April 1988 outlined current sludge
disposal practices, detailed the concerns of each
member organisation and listed the impacts and
environmental and practical constraints applying to
various sludge disposal methods. Options under
consideration include the proven techniques of |

- —y




application, composting and incineration, and other
more experimental methods such as thermal
conversion to oil. A final report is expected towards
the end of 1989.

Sludges contain high levels of pathogenic
organisms and possibly significant concentrations
of heavy metals and chlorinated organics. The risk
to human and animal health and to the environment
can be high if sludge is not disposed of properly.

Sydney’s sewage treatment plants produce
approximately 100 tonnes of sludge per day (dry-
weight basis) and about 70 per cent of this is
discharged to the ocean, mostly from the Bondi and
Malabar outfalls. The remainder is incinerated,
composted or applied to agricultural land. However
extension of treatment at the major ocean plants
beyond the present level of primary treatment
would produce significantly greater quantities of
sludge for disposal.

About 100 tonnes of sludge per day is produced
in country centres and most of this is disposed of in
landfill sites after anaerobic digestion, lagooning
and de-watering. The Hunter region generates
another five tonnes per day, although the largest
treatment plant at Burwood Beach in Newcastle
does not currently separate sludge before
discharging screened sewage to the ocean. The
Illawarra region’s four tonnes per day is disposed of
by land rehabilitation or composting.

Cattle Feedlots

The cattle feedlot industry has expanded rapidly
recently in response to the growing demand for
grain-fed beef for the export and domestic markets.
The Commission is preparing new environmental
guidelines for cattle feedlots, replacing those
previously published in 1977. They will address
feedlots’ siting, design, construction and operation
to minimise adverse impacts on the community and
the environment. Many of the proposals coming
forward are for large facilities and there is concern
about their potential to pollute surface and
groundwaters and to generate odours.

Specific developments in this growing industry
are discussed in the Inland Regional Operations
section.

Other Activities

Industry self-monitoring
As part of its promotion of self-monitoring and self-
regulation by industry, the Commission is
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reviewing its licensing system for water dischargeg 8

The aim of the review is to:

* remove inconsistencies in water licence
conditions

» produce a set of standard licence conditions

» review the type and extent of source self-
monitoring required by licences

¢ review the requirements for reporting source
monitoring data

 produce an easy-to-follow format for licences.
The changeover of individual licences to the new!

format is under way and should be completed in

late 1989. In conjunction with the new-format :

licences, the Commission is developing appropriate}

auditing and compliance inspection methods that

will complement the certificates of compliance.
The Commission is also evaluating what options §

are available for industry to contribute to the

monitoring of the ambient water environment.

Oil spill contingency planning
Atlases designed to help deal with oil spills at
Newcastle, Port Kembla and Twofold Bay will soon |
extend a well-established series of publications.
The atlases are prepared by the Commission with |
funding from the Commonwealth through the |
National Plan to Combat Pollution of the Sea by '
0il. ]

Newcastle is a major industrial port with areas |
extremely sensitive to the effects of oil located very|
close to the docks. In particular, Kooragang Island |
is an important breeding wetland for birds
protected under international agreements. At Port |
Kembla, important seabird colonies are found '
offshore on the Five Islands and arrangements for
cleaning and rehabilitating oiled birds have been
reviewed in detail. Twofold Bay at Eden is the
State's largest fishing port and particular attention §
was given to the impact of oils and dispersants on
fisheries.

Fish kills

There has been an upsurge in the number of fish
kills reported to the Commission and a coordinated
approach is being developed to enable field officers}
to identify the cause of a kill. Chemical analysis is
ineffective unless the fish are fresh and correct
sampling procedures are used. A protocol and
sampling kit is being prepared so field officers can
speed up and standardise their response to kills.

Contingency plans to manage oil spills in the Port of
Newcastle are now available with publication of
another ol spill atlas.
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Self-monitoring by industries with noxious emissions is
now well established with regular data reports from industry
in Sydney, Newcastle, Port Kembla and Broken Hill. The
Commission’s policy requires industries to monitor and publicly
account for the impact of their emissions on the environment.
This year the policy has been taken a step further with
development of an audit scheme to ensure the Commission's
monitoring requirements are being met.

Water Pollution and its Control

Once point discharges of pollution have been controlled, water
quality becomes heavily dependent on management of the land
within any catchment. Activities during the year have
concentrated, on the one hand, on promoting the need

for input to total catchment management while, on the other,
improving the efficiency of the established control of point

discharges.

The Commission's role in classifying waters under the Clean
Waters Act will be important in the general process of
catchment management and in overcoming water quality
problems. In particular, work commenced on the development
of a classification system which will set water quality goals for
each waterway. This will be a modification of the existing system
which has focused primarily on point sources of water
pollution.

A new policy now protects natural wetlands from excessive
nutrient enrichment by effluents while another policy has been
developed to control pollution from houseboats and
recreational craft. The Commission has also taken the lead
role in developing guidelines for the management and disposal
of sewage sludge, a growing problem particularly in the Sydney
region.

A review of the licensing and approvals system which
controls water pollution is continuing. This should result in
improved efficiency and productivity in controlling point
sources of pollution. Greater responsibility for monitoring and
public reporting of performance will rest with the polluters
while the Commission plays a surveillance and auditing role.
This should provide much better environmental quality control
and yield more data than previously and also apply the
principle of “polluter pays”.

Noise and its Control

This year saw a significant redirection of the Commission’s
efforts in noise control. While maintaining its concern about
environmental noise, especially from industrial premises and
noisy products, the Commission has moved to develop and
implement programs to control traffic noise. More than
350,000 Sydney people currently face excessively high levels
of traffic noise in their homes and unless stringent controls
are introduced, over half a million residents will be affected by
the year 2000.

The problem is being addressed in two ways: by controlling
noise from individual vehicles and by non-vehicular means.
A committee chaired by the Commission recently released the
results of an exhaustive study into non-vehicular controls which
showed that while some highly effective noise control
techniques are available, their ultimate success depends on site-
specific factors. The report recommended development
of a State plan to co-ordinate introduction of traffic noise
control strategies. At the local level, councils will be urged to
implement controls based on the guidelines provided by the
State plan. It will be incumbent on the Commission to seek and

'\ co-ordinate the active co-operation of the many traffic and land

use control authorities if the problem is to be tackled
successfully,

The progressive introduction of licensing of premises
under the Noise Control Act has continued throughout the
year. This control by the Commission of noise from scheduled
premises, and through licensing and approval of noise-
generating works and activities, has effectively minimised the
number of complaints about offensive noise from these
premises.

Noise from non-scheduled premises and from the
inconsiderate use of noisy products in or near residential areas
or public places continues to be a major concern. While these
problems are primarily the responsibility of local government,
the police and the Maritime Services Board, the Commission
has provided their personnel with a great deal of training and
other technical assistance.

The Commission has continued to try to reduce product
noise. New chainsaws and grass cutting machines are now
required to be labelled, indicating the noise they generate in
operation. It is hoped that this will encourage consumers
to buy the quietest product. The new requirements were
introduced smoothly and, with the number of products now
regulated in this way, New South Wales has one of the most
comprehensive noise labelling programs in the world.

Chemicals, Wastes and their Control

In the two years since the Environmentally Hazardous
Chemicals Act came into effect, the Commission has assessed
the chemicals and chemical wastes of most concern, identified
contaminated sites and developed programs to decontaminate
and rehabilitate them, Policies and procedures for dealing with
chemical incidents were outlined in the Chemical Incidents
Procedures Handbook published this year. Another priority
area has been the establishment of guidelines for the disposal
of industrial wastes as landfill,

The Commission played a major part in the work of the
Joint Taskforce on Intractable Waste, an initiative of the
Commonwealth, New South Wales and Victorian Governments.
Phase 1 of its brief to recommend the safest, most effective
means of solving Australia’s intractable waste disposal problems
was completed this year. The taskforce recommended
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Part 2

Water Pollution
and its
Control

Catchment Management

Total Catchment Management Development

Non-urban

One of the major goals of Total Catchment Management (TCM)
is to provide and protect water of good quality. An important
Commission role in TCM is to set water quality goals. To this
end the Commission has embarked on a program to define
what water quality is required to allow the beneficial use of
waterways, including environmental amenity, It is planned to
progressively classify all New South Wales waters and produce
an atlas of water quality goals for each waterway. The basis for
the program already exists under the Clean Waters Act
although the planned new scheme differs from the
Commission’s earlier classifications which tended to focus

on point source discharges,

Following classification, those areas where water quality falls
significantly short of the goals can then be identified and,
in concert with other parties, remedial measures investigated
and implemented.

The Commission has continued its membership of TCM
committees in the Macquarie-Bogan-Castlereagh and Namoi-
Gwydir systems. The Macquarie-Bogan-Castlereagh committee
has already developed an action strategy, while the Commission
has conducted several extensive water quality surveys in the
Namoi-Gwydir system. More surveys are planned and the results
will be valuable in the classification exercise described above.
The data collected so far suggest that excessive algal
and aquatic plant growth, caused by elevated concentrations
of nitrogen and phosphorus, is one of the major water quality
issues in the system. Sources have not been positively identified
at this stage but agricultural runoff and sewage discharges from
local towns are implicated.

The Commission is also a member of the Catchment Areas
Protection Board (see the section on Vegetation Conservation),
a further contribution to TCM.

Urban

During the year the Commission contributed to the
development of proposed legislation to protect urban rivers
and lakes, The concept for specific protection of urban water
bodies came from an understanding of the environmental
problems that have accompanied urban development along
coastal waterways as opposed to those in rural waterways. The
main concerns in rural areas are turbidity, nutrient enrichment
from fertilisers, pesticide runoff and salinity. In contrast,
waterways in built-up areas suffer from urban runoff, litter,
industrial pollution and discharges of sewage effluents.

The object of the legislation would be to co-ordinate and
promote protection and enhancement of urban lakes and
waters for their environmental, recreational and economic
value to present and future generations.

The question of funding remedial and corrective pollution
control work has been a difficult one. Much of the burden
currently rests with local government. There is no formal
structure for the provision of funds either directly or on a
dollar-for-dollar basis from State finances. The proposed
legislation could provide the necessary structure for the
co-ordination and allocation of funding with greater local
participation in the planning processes.

The Commission is well experienced in managing urban
catchments, particularly as far as water quality is concerned.
This past involvement and close liaison with local government
has meant the Commission is well placed to further TCM in
urban areas. It has co-ordinated catchment management in
Lake Macquarie and the Hacking and Georges Rivers, and
progress in these areas is reported elsewhere. The Commission
has also been actively involved in managing the catchments of
the Hawkesbury-Nepean and Cooks Rivers, Throsby Creek
and Lake [llawarra through local co-ordinating committees. It
has given advice to the urban runoff study in the Hawkesbury-
Nepean and has also taken initiatives to control litter
in the Cooks River catchment.

Local government and construction authorities will be
guided by the Pollution Control Manual for Urban Stormuwater
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{see below) prepared by the Commission and to be released Policy and Guidelines ' =
soon. To supplement this practical work, the Commission o
is continuing its own research and study of pollution from Pollution Control Manual for Urban Stormwater | =
urban runoff in selected sub-catchments in western Sydney. Progressive application of the Clean Waters Act since the early | £
19705 has led to a marked reduction in the impact on waters I =1
t h.as now become clear that a . structured from point sources such as discharges from industry and f =
co—ordmalln_n and funding mechanlsm is needed lp advance sewage treatment works. This success has, however, highlighted | 5
TCH, ESPQIIEIH_\' for urban rivers and lakes, There isa need to the problem of water pollution from non-paint or diffuse a
devolve significant authority and responsibility to local R | =
government, with some State Government oversight and input, : ' o
and for a more secure funding arrangement. Diffuse source pollution occurs when contaminated surface ! =
runoff from urban and rural areas discharges into watercourses, ! g
S mainly during and after wet weather. In New South Wales urban =
Classification of Waters runoff has become a major source of pollutants in waterways ’
SRE : and is now the dominant factor in determining water quality in |
Hj]lum".] from diffse, F“”“" than fioME, Souces & n”“'_"ﬁm built-up areas. Substantial quantities of sediment, suspended |
the dominant problem in the aqu_a_l:u environment, particularly matter, oxygen-demanding materials, nulrients, of, race metals |
in rural areas. It is clear that significant en\_'zrnnrn{'nlal and litter enter urhan waterways each year through stormwater !
improvements will not h achmcd by continuing to g 2l Swer overllows
concentrate on controlling point sources of pollution. In order |
to shift attention from point source control and to broaden Controlling this form of pollution is considerably more T
environmental protection, the Commission is developing a new difficult than the control of pollution from point sources and a }
waterways classification system. co-ordinated approach by local and State Government advisory, I
. e ; planning and regulatory authorities is required. Recognising !
“Classes” of waters will be defined according to the the technical and administrative complexity of the issue, |
hem_flm;d . to which ".M' can be put wf)cn Cerlann Waex the Commission established a working group under its Local '
”““'“.Y objectives are altalﬂgd. Th"‘ level of p rutm_um required Government Liaison Committee to prepare a manual outlining !
lo Pafion good water quality in "‘aﬂ,‘ “'atﬁ'm?')' will also be planning and engineering techniques to control the quantity |
d-:nr_wd. Where there are a nul_nher of beneficial uses for a and quality of urban stormwater |
particular waterway, the objectives will be set to suit the most |
sensitive use. This system will be the basis for correcting A draft of the Pollution Control Manual for Urban |
present deficiencies in the development of water quality Stormuwater was issued for comment in July 1987, It provides
improvement strategies throughout New South Wales and will urban planners, drainage engineers and developers with |
assist all land and water management authorities involved planning guidelines and management techniques which are !
in this area. | designed to: )
The new classification system differs from the earlier system |  # reduce the amount of urhan runoff; |
| because it targets certain water quality criteria, Follow-up | encourage the design of stormwater systems which help
1 monitoring will then be able to identify areas of water quality the natural assimilation of water pollutants; i
| degradation as well as where improvements are achieved. It * integrate schemes to control both water flow and quality; \
should prove particularly useful in rural areas for identifying * discourage the use of canalised stormwater drains; and |
those land use practices which lead to a decline in water quality. * reduce the quantities of pollutants deposited in urban areas. !
Water level during storm Riser perforaled _Emergency spillway !
'1.\___\_\__\- e N 3
=< 7 | |
B .__"__(_:r;);‘rge gravel filter = | i
e |
Upper bmit of sedimentation = \ | |
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1 The draft Pollution Control Manual for Urban Stormwater recommends the use of sedimentation basins, as shoun | Thermal pollution has been a water quality problem in Lake Macquarie. Here, a Commission officer measures
in cross-section above, fo remove sediment-laden nmoff from construction sites. the temperature of the lake’s waters near the outlet of Eraring power station.
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The manual emphasises the need to consider in detail the
appropriate controls for urban runoff at the planning stage
of development. It also outlines management schemes and
controls for the construction and post-development stages
in newly developing urban areas as well as what is achieveable
in older urban areas where the scope for fitting controls
retrospectively is limited.

Comments on the draft manual have been considered
by the working group and publication is expected in late 1988.

Wetlands Policy

Over the past 10 years the Commission has promoted the need
to reduce the level of plant nutrients, especially phosphorus
and nitrogen, which enter the State's waterways. Nutrient
enrichment can lead to excessive aquatic plant growth or
“eutrophication” in water bodies and this has an adverse impact
on their value as a resource. The Commission's strategy to date
has been to progressively restrict the discharge of nutrients

in trealed sewage effluent where the receiving waters are likely
to suffer

Now that stringent requirements on discharges are in place,
attention has been focused on the ability of both natural and
artificial wetlands to remove nutrients. The nutrient
concentrations of effluents can be reduced by uptake or
filtering in wetlands and this protects other bodies of open
water from eutrophication. Increased community awareness of
the value of wetlands has led to other Government moves to
protect them, as in State Environmental Planning Palicy No.
14. The Commission's policy on wetlands, therefore,
complements the endeavours of ather authorities in protecting
them, while at the same time allowing some scope to use
wetlands for their filtering properties. The policy, Discharges to
Nataral Wetlands: |

* affirms the Commission's desire to protect natural wetlands:
* generally disallows the discharge of high nutrient loads
or suspended malerial to natural wetlands;
* recognises that sometimes the discharge of an effluent
to a particular wetland may have overall benefits; and
* identifies information which will have to be supplied
by anyone propasing a discharge to a natural wetland.

The policy will be applied in determining all licence
applications for dischanges to natural wetlands. Drainage
authorities will also need to take account of the policy
when considering stormwater discharges,

Action in Specific Catchments

Lake Macquarie

Sedimentation and littering are still major causes for concern
in Lake Macquarie, according to the first Annual Report of
the lake's Environmental Audit Review Forum. The Forum

is chaired by the Commission and was established to review
the progress of environmental protection programs for the lake |
proposed by the Environmental Audit of 1983. The Annual

Report concluded that a broad commitment from the |

community is needed to tackle the problems of sedimentation
and littering.

Another area of concern was Lake Macquarie’s nutrient
load. Further discussions have been held with the Public Works
Department on disposal of nutrient-rich wastewaters from
existing and proposed sewage treatment works. The
Commission has tightened licence limits on nutrient
concentrations in discharges from Hunter District Water Board
sewage treatment works and has also acted to reduce nutrient
discharges from the Teralba sanitary depot.

With Commission input, Lake Macquarie City Council
funded a research program, primarily into wetlands,
sedimentation and urban runoff,

Hacking River

Deterioration in the water quality of the Hacking River, which
flows through the Royal National Park south of Sydney, has
largely been attributed to point and diffuse sources of pollution
from the Helensburgh area which is outside the park.

Water quality in the Hacking has improved recently because
of increased control of point sources of pollution and extension
of the sewerage system throughout Helensburgh. Many diffuse
sources of pollution, however, still remain uncontrolled.

The Commission has set up an interdepartmental Total
Catchment Management committee which has community
representation. The committee is investigating potential
sources of pollution such as land clearance for residential
and other developments, weed infestation, coal refuse, garbage
disposal and extractive industries in the catchment above
Audley Weir. The committee's recommendations for
management are expected in late 1988,

Botany Bay

A second progress report on the Water Resource Management
Plan for Botany Bay is nearing publication. After five years,
only 12 of the plan's original 43 recommendations for
protection and management of the bay have not been
completed and most of these are being implemented.

Oil spills still pose the most serious threat to the bay's
environment and the Oil Spill Action Plan has been revised
and improved. A fixed boom mooring site has been installed
off Bonna Point and negotiations are continuing over
construction of the crude oil berth in Port Botany.

Recreational opportunities have improved on Kurnell
Peninsula and the visual quality of Botany Bay is now protected
by zoning controls in regional and local environmental plans,
At Port Botany a four-lane boat ramp has been constructed
and foreshore access for anglers enhanced.

Management plans are being prepared for the wetlands
of Lachlan Swamps and the Mill Stream, and for Barton
and Scarborough Parks, while the mangroves, saltmarshes
and freshwater wetlands of Kurnell Peninsula are included
in the Towra Point Nature and Aquatic Reserves. Sand
nourishment has not yet been carried out at Towra Point but

Net samples are collected from lagoons near cotton farms in the Namoi Valley 1o see whether small fish
and invertebrates are affected by the pesticides used in the industry.

seagrasses were transplanted into barren sand areas and thrived
until severe storms destroyed them.

Water Quality Surveys

Western Rivers Study: Namoi Valley

Water quality in the Namoi Valley was intensively surveyed by
the Commission this year as part of its State-wide water quality
classification program. The study set out to understand the
processes which affect water guality in the valley and to
determine, in particular, if land use is an important factor.

The preliminary findings of two sampling trips indicate that
land use does have a significant impact on the water quality
of Namoi streams.

Excessive nutrients leading to the unwanted growth
of aquatic plants is a major problem which seems to have
caused distinct changes to the valley's stream ecology.

The Namoi study is the first intensive catchment-wide water
quality survey undertaken west of the Great Dividing Range in
the last decade. The Commission intends eventually to survey
water quality in all New South Wales catchments and to include
the findings in the classification program.

Narara Creek
For the past decade Narara Creek on the Central Coast has

been the cause of much complaint because of discharges of
wastewater into the stream from an abattoir and a sewage
treatment works, In late 1987, however, the last major
discharges into the creek were diverted to Kincumber sewage
treatment works and then to ocean outfall.

The Commission's monitoring of Narara Creek in 1988 has
indicated acceptable concentrations of nutrients and dissolved
oxygen, typical of a tidal creek receiving urban runoff, The
offensive odours and highly nutrient-rich waters of previous
years have been substantially eliminated and the ecological
and recreational amenity of the creek restored.

Georges River

There are now no major nutrient discharges to the Georges
River after the dry weather discharges from Liverpool sewage
treatment works were diverted to ocean outfall in January 1988,
The consequent fall in phosphorus and nitrogen |
concentrations is expected to decrease the intensity and

| frequency of algal blooms which have in the past discoloured

the water, particularly between Liverpool and East Hills

Stormwater runoff from urban and disturbed areas |
| continues to carry high loads of suspended material into |
the river. The upper reaches of the estuary often remain turbid |
| fibr many weeks after rain,
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[_Lmd use controls are needed to reduce the impact of runoff
and these require a co-ordinated effort by all authorities with
planning or operational functions within the catchment. The
Commission is working on plans for the establishment of a
Total Catchment Management body to oversee all activities

in the Georges system which may impinge on its water quality.

Pollution Control
o T eSS

Self-monitoring

The Commission is reviewing its system of licensing effluent
discharges. Under a new system, industry and public utilities
will initially monitor their own wastewater discharges while at a
later stage, they will be publicly accountable for broad
environmental monitoring of the impact of their activities.

The major objectives of this self-monitoring program are:

* {o shift the prime responsibility for environmental monitoring
of discharges from the Commission to the polluters thereby
extending the amount of environmental data available:

* lo maintain more efficient surveillance of polluters so they
are encouraged towards sell-regulation; and

* to generally extend monitoring of the ambient environment
of the State.

There are, however, constraints upon achieving these
objectives:

* The Commission’s operating costs for environmental
monitoring must be reduced or at least contained.

* The Government's requirement to reduce the financial
burden on industry must be satisfied as far as possible.

* The data from self-monitoring must be adequate to allow
the Commission to efficiently manage the environment,

* The public must be assured that, despite some concerns,
the extent and quality of environmental monitoring is not
being reduced through this invalvement of industry

Some of these constraints are opposed to each other:
cutting direct government costs while at the same time easing
the cost burden on industry which has to meet new government
requirements, for instance. This means that an appropriate
balance must be struck.

A set of model discharge licence conditions and guidelines
for industry self-monitoring is being prepared to support the
new system.

The Commission is now studying how to audit the self-
monitoring data to ensure that industry and the public utilities
comply with their licence conditions and collect reliable data
on the quality of their dischanges. A number of methods for
establishing an efficient auditing function are being assessed

Licensing policy for wastewater discharges from coal mines

in the Hunter Valley has been reviewed and a new policy of

staged discharges will be discussed with the Department of
Water Resources and the mining industry. This will require
mine operators to discharge wastewater only when river flows
are high enough to allow adequate dilution. The policy, if
adopted, will also require mines that discharge wastewater to
monitor the ambient environment, namely the Hunter River
and specified tributaries.

Cotton Farming

The farming of cotton has an extremely high potential to
pollute land and water, especially with the widespread and
intensive use of pesticides in its cultivation, Surveys by the
Commission in recent years have revealed pesticides in many
water samples collected from cotton growing areas. They
probably enter watercourses through the discharge of pesticide-
contaminated tailwaters, careless application by aerial spraying,
the indiscreet handling of pesticides and the disposal of empty
containers and residues.

The Commission favours a “code of practice” as the best
strategy to control this pollution. The draft code incorporates
techniques to minimise the release of pesticides into the
environment by using buffer zones, aerial spraying under
favourable weather conditions only and tailwater dams large
enough to retain contaminated waters.

Many aspects of the code have proved controversial in
discussions with the industry and interested bodies. Talks
are continuing, however, to develop a code acceptable to both
cotton growers and the public.

Other agricultural activities with a high potential to cause
water pollution will also be investigated and codes of practice
developed as needed.

Houseboats and Recreational Vessels

Pollution caused by discharges from vessels has been of
conicern to the Commission and other authorities for many
years. The River Murray had special problems, and regulations
were introduced there in 1983 requiring certain vessels which
operate in three defined “pump-ashore zones” to use sewage
holding tanks, Increasing public and government concern
about sewage disposal from vessels in general has prompted
action on a number of fronts, including the operation of ferries
on Sydney Harbour. For its part the Commission established

a subcommittee of the Clean Waters Advisory Committee

to investigate the control of pollution from houseboats and
other recreational vessels.

The subcommittee’s investigations included what types of
pollution were involved, their effects on waterways, the
legislative controls on the River Murray and elsewhere. the
efficacy of pump-ashore facilities and any feasible alternatives.
Local councils and other interested groups, including boat and
equipment manufacturers, were consulted on appropriate
requirements and their practicability.

]
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The Sudney Harbour Tinnel construction site showing the cofferdam in the foreground and, behind i, the boom
desigmed to minimise pollution of the harbour.

The subcommittee found there was not enough evidence
to demonstrate that discharges from houseboals and other
recreational vessels cause water quality problems. The presence
of visible sewage matter, however, was of concern. The most
satisfactory means of controlling this pollution are sewage
holding tanks on vessels, and conveniently located and well
designed pump-ashore facilities. These solutions can be
provided at a reasonable cost.

The Commission has decided that controls on pollution
from houseboats and other recreational vessels should be
introduced throughout New South Wales, The type of controls
for each waterway will depend on its beneficial uses, flushing
capacity and boat usage patterns. Furthermore, new vessels
should be required to be fitted with sewage holding tanks or
other approved marine sanitation devices during manufacture.
Hire and houseboat operators, marina operators and local
councils will be encouraged to provide and promote pump-
ashore facilities in appropriate locations.

Any strategy to implement these controls must take into
account financing arrangements. The Commission is
consulting relevant authorities and the hoating industry, which
has been requested to prepare specifications, design guidelines

and suggested amendments to legislation.

Sydney Harbour Tunnel

Construction of the Sydney Harbour Tunnel has posed a
number of potential water pollution problems. Of particular
concern are the discharge of sediment-laden waters and the
increased turbidity from the construction at the Kimbilli site
and dredging

After the project was given the go ahead, the Commission
issued approvals to Sydney Harbour Tunnel Company Limited
for the construction of the casting basin at Port Kembla and to
carry out work at Bradfield Park, Kirribilli. The latter approval
covers establishment of the site, relocation of services,
excavation of an open cut and construction of a cofferdam, jetty
and pilot tunnel. The approvals were conditional on
compliance with a number of specific water pollution control
measures, including sediment control basins.

The works at Port Kembla were installed satisfactorily,
but problems arose in the early stages of construction of the
cofferdam at Bradfield Park. This temporary structure will
exclude water from around the area where the underground
and underwater sections of the tunnel meet, thus facilitating
construction. The licence for the works specifies how the
approved water pollution control facilities should operate and
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where to place a boom and filter fabric curtain around the
construction area to minimise pollution of harbour waters. In
the event, the controls provided were not adequate and the
company was issued with a notice under the Clean Waters Act
requiring improvements to the boom. Legal action is being
taken and the Commission has instituted regular inspections
and meetings to ensure that its requirements are being met.

Assessment of what controls will be required for the
proposed dredging is continuing. The Commission has advised
that the company will need to adopt the “best practicable
technology” available o control sediment discharges from
the dredging of the harbour between Bradfield Park and
Bennelong Point. The Commission has sugggested a new type
of overflow system which has been used in Japan and which
the company is now investigating.

Qil Spill Contingency Planning

A coastal resource atlas to deal with oil spills in Jervis Bay is
ready for publication in late 1988, The atlas addresses the
distinctive problems of a port which handles primarily diesel
fuel oil. Particular attention has been paid to the way in which
rough seas may drive oil to the seabed in toxic concentrations.
This has been a problem in diesel spills overseas and is very
difficult to control.

Jervis Bay is an ecologically sensitive area which is being
subjected to several environmental impact assessments for
a proposed naval hase. The new atlas will make a useful
contribution to these inguiries.

Another atlas is being prepared for the Port of Newcastle
and the adjacent coast. Arrangements have been made for this
and future atlases to be funded by the Commonwealth under
the provisions of the National Plan to Combat Pollution of the
Sea by Oil, which should accelerate the work.

Ocean Qutfalls: Bio-accummulation

During the year the Commission conducted a Water Board-
funded study into the retention or “bio-accumulation” of
organochlorine and trace metal compounds in rocky reef
aquatic organisms near the Malabar shoreline ocean outfall.
The results were compared with control sites at Port Hacking
and Terrigal.

Further detailed investigations are now under way with
the Waer Board and the Denartment of Agrculture and
Frshoncs 1 estabish the natume and oxdtent of am probiem. s
orgn and any remedial action which may be necessary

nutrient concentrations in receiving waters to levels that
promote undesirable aquatic plant growth. This problem

can generally be avoided if discharges are located where

the effluents are flushed from the estuary to oceanic waters
or if effluents are re-used. In some areas these solutions

may not always be practicable and nutrient removal facilities
may have to be built into the works. Facilities of this sort have
heen discussed with Byron, Bellinger and Hastings Shire
Councils.

Generally the Commission requires new or augmented
works, with dischanges causing eutrophication in receiving
waters, to reduce mean total nitrogen and phosphorus

concentrations to no more than 15 milligrams and 1 milligram
per litre respectively. If it can be shown, however, that in low
flow conditions the mean concentrations of nitrogen and
phosphorus will be less than 500 and 50 micrograms per litre
respectively, less stringent requirements may be possible. These
nitrogen and phosphorus concentrations are similar to those
recommended by the Commission for the Hawkesbury-Nepean
system and in the Australian Environment Council report,
Nutrients in Austrafian Waters

Strategies to reduce the level of nutrients in discharges
from sewage treatment works are being implemented in
the Hawkeshury-Nepean River (summarised in the box),
the waterways of Kosciusko National Park and the River Murray
at Albury, and improvements in receiving water quality have
already been observed in some catchments,

Strategy for Reducing Nutrient Discharges from Sewage
Treatment Plants in the Hawkesbury-Nepean River

Parameter June 1989 Objective

Total Phosphorus removal facilities at lange
phosphorus (P)  and medium sized plants, and at small
plants located in sensitive areas, so that
total phosphorus concentrations do not
exceed a 90 percentile value of
1 milligram per litre

Ammonia Nitrification facilities at large and

nitrogen (NH;-N)  medium sized plants, augmented
existing plants and all new plants, so
that ammonia concentrations (as
NH¢-N) do not exceed 50 and %0

percentile values of 2 and 5 milligrams
per litre respectively

Total nitrogen OV Limitad denitrification facilities at large
and medum sized plants, augmented
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Many of the sewage treatment works in the Hawkeshury-
Nepean catchment have shown substantial nutrient reductions
following installation of additional control facilities. Table 3
shows that at the Quakers Hill sewage treatment plant,

for example, the mean total phosphorus load has been reduced
by over 75 per cent while the mean total nitrogen load has been
reduced by about 30 per cent. Further reductions are
anticipated in the catchment as the Water Board installs
automatic pickle liquor-dosing facilities and fully implements
nitrification and denitrification programs. The Water Board will
need to fully maintain this effort to meet the Commission’s June
1989 objectives.

Sewage Sludge

Sewage sludge contains high concentrations of organic carbon
and nutrients, and potential human and animal pathogens.
Toxic trace metals and persistent synthetic organic chemicals
may also be present.

Most of the sludge produced in New South Wales is
generated in the Sydney region and most is disposed of by
shoreline discharge from the North Head, Bondi and Malabar
outfalls. The quantities of sludge requiring disposal will
increase significantly in the next 20 years.

In order to develop a State-wide policy for the disposal of
sludge, the Commission has set up a subcommittee of the Clean
Waters Advisory Committee. The subcommittee also has
members from the Water Board, the Metropolitan Waste
Disposal Authority, the Hunter District Water Board. and the
Departments of Public Works, Health, and Agriculture and
Fisheries. It will report on the major options for disposal
of sludge and the other by-products of sewage treatment.

The options being assessed include ocean disposal, land
application, sanitary landfill compostingffertiliser production

| and incineration,

Table 3
Nutrients Discharged from Hawkeshury-Nepean Sewage Treatment Plants
Sewage F iy Mean Concentrations (mgl,)*
Treatment Total Ammonia Total
Plant r Phpsphorus wl Nitrogen Nltmgﬂ s

Large plants:
Quakers Hill 21 73 134
St Marys 47 40 238
Pennth 9.3 246 08
Medium sized plants:
Castle Hill 21 96 118
Glenbrook 51 351 24
Homsby Heights 8.9 332 15
Riverstone 82 0.6 30.0
West Camden 81 47 212
West Hornshy 72 13.1 149
Winmalee " 10.7 40 ) 5.6
“Mitligrams per litn
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occurred in areas where soil stability was marginal. The Commission, with lhc
co-operation of the developers involved, including the Department of Housing, i
actively exploring corrective measures which might be incorporated in future
developments.

The Commission is also undertaking studies to ascertain the quality of urban
stormwater and the possible impacts of future development in selected local
government areas in the Sydney and Illawarra Regions. A major study of the
Hacking River revealed serious implications for the waters and headwaters of the
Roval National Park from the proposed development of some areas near
Helensburgh. The Wollongong City Council i§ currently re-assessing these
proposals in light of the Commission’s report entitled “Investigation into the
[mpau of Urban Development at Helensburgh on Water Quality of the Hacking
River™. In related work the Commission is undertaking a study for the Australian
Emlmnmcm Council on urban runoff water quality and has also joined a major
study in the Hawkesbury-Nepean catchment with local councils and the
MWS&DB.

A study of Lake lllawarra, a shallow lake of 35 square kilometres in the
developing urban areas south of Wollongong, revealed a water body seriously
affected by urbanisation. Siltation, nutrient enfichment and excessive growth of
aquatic plants. resulting in a stinking black ooze. have combined with poor tidal
flushing to produce an urban water body under threat. Turbidity has increased in
the past decade while phosphorus concentrations, a measure of nutrient
enrichment. have doubled. The already shallow lake is losing large foreshore
areas because of siltation from urban development. The main cause of this
deterioration has been inadequate control of stormwater runoff. There are few
licensed discharges.

Remedial measures have included harvesting excessive growths of aquatic
plants. replanting aquatic and terrestrial vegetation in appropriate areas, and
selective dredging to improve water circulation. Longer-term measures involve
restoration and rehabilitation of tributary channels and floodplains, stringent
control on the use of floadplains. avoidance of construction of new channel works
in the floodplains. and incorporation of silt traps. flood retardation and
sedimentation basins in all new developments and. wherever possible, in existing
developments. The erosion control measures recommended by the Soil
Conservation Service of NSW should be applied. Infiltration, using porous
surfaces and other means. should be used where practicable. These findings are
summarised in the Commission’s “Wollongong-Port Kembla Pollution Control
Study™ and in more detail in its “Lake lllawarra Environmental Audit".

3.2.2 Rural Runoff

The report “Priority Issues Involved in the Diffuse Pollution of Waterways
Especially by Agricultural Chemicals™ published by the Commission in June 1985
outlined the broad range of problems facing the Slate from agncultural practices.
Corrective action and the appropriate government agencies to implement or
control that action were identified. The report paid special attention to intensive
chemical use in the Namoi Valley and on the far North Coast.

—

While soil erosion is the major contributor to diffuse pollution of rural
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waterways, the use of pesticides and fertilisers in intensive ¢ropping contributes

Sigmificantly 1o eutrophication and levels of toxic materials in waters. A range of
planning and regulatory mechanisms can be applied under exisfling statutes. Given
the limited resources of all authorities involved, however, close co-ordination of
activities is essential to achieve satisfactory control. The Soil Conservation Act,
Clean Waters Act and Pesticides Act, in conjunction with the established planning
instruments, provide the necessary legislative tools. Education in the farming
industry could also assist in the avoidance of undesirable practices.

The Commission together with the Water Resources Commission is exploring
modifications to the Clean Waters Regulations to allow them to be more readily
applied in the control of tailwater discharges and the use of herbicides in waters
and channels to limit aquatic weed growth.

The Commission undertook studies of pesticide levels in Boobera Lagoon and
adjacent waters in the Moree district. These studies revealed levels of Endosulfan
in the range 0.03 to 0.30 micrograms per litre with one reading as high as 2.1.
Fish kills have been observed in the area but it has not been possible to
determine whether agricultural chemicals or oxyvgen depletion following heavy
rains was the principal cause. The matter is under review. A survey of cotton
farming practices in the Moree district revealed that there are some discharges of
tailwaters which warrant further regulation under the Clean Waters Act. It is
generally agreed by the Commission and the Water Resources Commission that
tailwater recirculation should be maximised.

For several years the Commission has been studying the impact of open-cut
coal mining on the quality of water in a tributary creek of the upper Hunter
River. Although data collection and analysis is continuing, early results indicate
that water quality is dominated by local hydro-geochemistry rather than directly
by mining activities. At this stage no conclusions about the long-term impact of
open-cut mining are possible but the Commission’s existing management policies
are likely to be effective during the operating life of mines.

3.3 WATER RESOURCE MANAGEMENT IN BOTANY BAY
3.3.1 Progress Report

The first progress report on the Commission’s Botany Bay Environmental
Management Plan was published in September 1985.

The most important recommendation of the report is for the construction of a
sheltered crude oil berth within Port Botany. The facility is urgently needed to
better protect the bay’'s more environmentally sensitive areas from oil spills. The
issue was taken up by the State Government on publication of the report.
Negotiations with the operator of the existing berth, the Caltex Refining Co. Pty
Lid. have proceeded on the basis that environmental damage from oil spills has
occurred more often than could be considered reasonable and the general
community should not pay for damage resulting from the activities of a private
company. An option that may be considered by the Government is to legislate to
ensure the future protection of the environment.
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