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BETWEEN: 

JOHN CORKILL 
Applicant 

AND 

' ENVIRONMENT PROTECTION 
AUTHORITY 

First Respondent 

FORESTRY COMMISSION OF 
NEW SOUTH WALES 

Second Respondent 

APPUCATION CLASS 4 

IN THE LAND AND ENVIRONMENT COURT 
OF NEW SOUTH WALES 

No. 	OF 1992 

FULL NAME OF APPLICANT: 
JOHN CORKILL 

ADDRESS: 3 ALBERT STREET, 
FOREST LODGE, 
NSW 2037 

OCCUPATION: ENVIRONMENTALIST 

The Applicant claims the 

following relief: 

1. 	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 likely 

to have a significant 

harmful effect upon the 

environment. 

Messrs Woolf Associates 
Solicitors, 
10th Floor, 
82 Elizabeth Street, 
SYDNEY. NSW 2000 
Tel: (02) 221 8522 
Fax: (02) 223 3530 
DX 1558 

2. 	A declaration that the 

Second 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 the 

logging, burnings, and 

road ing activities in 

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

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

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

 A 	declaration 	that 	theA  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 	andTrails 	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. 

 A 	declaration 	that, 	the,1  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. 

 A 	declaration 	that, 	the4 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. 



3 

Alternatively to 5 and 6 a declaration that the 
Respondent by its servants, agents, licensees 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. 

Alternatively to 5, \6 and Ir a declaration that the 
"2LJ Respondent by its ' servants, agents, licensees and 

contractors has wilfully disposed of waste from the 
roading and logging activities within the compartments 
168 3  169, 170 inclusive of the Oakes State Forest (609) 
in a manner which harms or is likely to cause harm to the 
environment. 

A declaration that the4 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. 

) 

A declaration 	that the said activities are likely to 
cause harm to the environment. 

Alternatively to 10 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 May 1992 

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 and Planning and Assessment Act, 1979 
including the preparation or obtaining, exhibition and 
consideration of a valid environmental impact statement. 
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An order that the/ Respondent rehabilitate vegetation 
disturbed by unlawful forestry operations in the said 
area referred to in paragraph 1 of this Application. 

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

Costs. 
Any further or other order that the Court thinks fit. 

. 

0 



OV  

00IJ 

S 

00 

'92 1:52 EICDYa CO._3573180EY 2901663pPIc;t{oo g. 	 • 

coijy EXTMC 

!k! 
ca  Mf:tliL1 

ttyjt, 

ravjotj £tt $ IfAlyr 

H 

tai 

1n 

05/0/1992 1011119 flii 

DOHNT NO 
a 



t 

i/W 4 

A6JJ7ked e/ 

I. A 7ta4t& AJ Z 	i /L& L61 
,/ 9e c4 V)t4Lf 1 7o 4/d 

72.e P# s.', 	4,  

a' 	 oç  

/ O? Ccpo/)evJ AJUArr /6' / 170 

. 
7e j,i aàv/1i(f fr€ 4457 

Awe/  4 fl 

,e 
3. 4(e 4Aie/1 4 2 a C "/1 ;L/ 7&e ;1 

n 

a v 	y11 	
7Z&, 	va.Z 

744  

V(2V 72t 7 
rvvJc k7L( J  //ceaZ 

/ 
p1CV/fiô- c ,J ike l'icza 	iJ P 	& i4rt' 

iLG41 PtA qefV 

ri 1 tiod 	ees-t p(z4i re (6 
, 	eJ olyedives  

1 2,1, 2 1 
2 2.72 

 te  Ijay 

24. 2 I, / 

	

'; kIAC ~ 	 Novberx~jg,167 ?o 

A
Ov 

	

a. 	, I.' i / 

7O Cc(J' 4O7fri 71t7 7 

1 	4/vey YD 

çld 4flc 
im & ye]  4 

4ave cvje'  



02/04 '92 12:32 	1&61 2 2216944 	F JORDAN CHAMBER 	 I001 

ACTIVITY REPORT 

RECEPTION OK 

TN* 	 6983 

CONNECTION TEL 	6220352 

CONNECTION ID 	 03 

START TIME 	 04/02 12:31 

USAGE TIME 	 00, 46 

PAGES 	 1 

S 

4 
I 



7i 
n e 
9y+t 	2r 

	

167 	 y aJ  

7V 'A X 
5a'i eerI;5 	/o 	 ac' 4, 

Aari'i e-I,  
i 

	

C J a1'e+217 L 	it/f/tha1' iy% ey4" 

47 
• 	L 7 	 7 1 

/15 5ejVd adf1  /cees / 

/aj cpcec/ w'J ,A * :7 . Ve  
are 	

il4 	 ac 	4//Z

loer 

wI c4 '4a,- 7%e  

'5 /i4e1 	c 

K T 	 7L 72 

. 	 ft1 	 ft 

(q) 4t _ _ ce  0 	 /1 



02/04 '92 15:06 	61 2 2216944 	 F JORDAN CHAMBER 	 Ij001 

ACTIVITY REPORT 

TRANSMISSION OK 

TN if 	 6986 

CONNECTION TEL 	2586469 

CONNECTION ID 	 G3 

START TIME 	 04/02 15:05 

USAGE TIME 	 01' 16 

PAGES 	 3 

0. 

I 



,g roW  
4f€*) eyv r,,w / 

Aah "7' 	 ç 	/ 4/ /77? 	/ZQ 

aJ 	 c 

2. 	rdi 	/ 7e 

d(7p/ 

.3. A 	y 	• 	
j/ 

S 	
(4Z dow's 	 th%d 	irjt ,q c' 

,'9c?I 	,4ice av,71jç 

/11 	cq24' C/af&i4 

4. £:s1c 

Aj  ~ ,,,Acv 

n 



02/04 '92 14:39 	18'61 2 2216944 	 F JORDAN CHAMBER 	 Ij001 

ACTIVITY REPORT 

RECEPTION OK 

TN It 	 6984 

CONNECTION TEL 	02 2814850 

CONNECTION ID 	 G3 

START TIME 	 04/02 14:34 

USAGE TIME 	 04' 59 

PAGES 	 8 

7-1 Ik- 

. 

4 



N 	IN THE LAND AND KNYIRONNENT 
	4- ,4itJ,4 

COURT OF NEW SOUTH WALES 
Full name of Applicant: JOHN CORKILL 

Address: 3 Albert Street, FOREST LODGE NSW 
2037 

No. 40208 	of 1990 

0 

9V 
APPLICATION 

CLASS 4 

0 

Applicant's address 
for service: 

Occupation: Environmentalist 

The Applicant claims the following relief: 

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 consideration 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. 

JOHN COHEJLL 

Applicant 

FORESTRY COAXISSION OF 
NEW SOUTH WALES 

Respondent 

HIT.TWkN & WOOLF 
SOLICITORS 
10th Floor 
82 Elizabeth Street 
SYDNEY NSW 2000 
DX: 1558 SYDNEY 

TEL: 221 8522 
FAX: 223 3530 
RET: BSW 2489/0 
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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 Sawmilhing 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, Thom 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 Sawmilhing 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. 

Whereassnigging 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 
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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 
inOakes 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 

0 	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 with 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 dives 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. 

LI 

S 



MEMORANDUM. 

TO: 	BRUCE WOOLF, TIM ROBERTSON, JOHN CORKILL, DAffAN 

PUGH. TREVOR PIKE, PHILIP PELLS, JOFIN McGAR1TY, KEITH 

BISHOP. 

FROM: MARK ANDERSON 

DATE: 	10 APRIL 1992 

RE: 	OAKES STATE FOREST 

I have been asked to put together a summaiy of the evidence required for the 

10 iiiterlocutoiy application to the Court for the benefit of the experts who will he 

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 folloving 

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 

40 	requirements are 

that there is a breach, or a threatened or apprehended breach of the acan Waters 

Act 1970. the 'limber Industry (Interim Protection) Act 1992 ("TIIP Act") and 

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 vely 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 

,\ 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 

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 t'arm animals, poisonous or harmful to aquatic life, animals, birds or 

fish in or around the waters. 

The types of "matte?' which are prescribed for the purposes of the CWA's third 

definition of pollute by discharging that matter, or by discharging it without complying 

ith the prescribed standards arc (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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6615 AUTO RX 	03 066865749 03 02/27 12:20 03'21 4 OK 
6616 AUTO RX 	03 025692811 03 02/27 12:59 01'33 2 OK 
6617 AUTO RX 	03 02 391 9604 03 02'27 13:01 02' 52 4 OK 
6618 AUTO RX 	03 61 2 271206 ACF SYDNEY 02/27 14:46 01'41 2 OK 
6619 AUTO RX 	03 61 2 283 2059 03 02/27 14:50 00'32 0 NO 

0 #fl293 
6620 AUTO RX 	03 060 218225 03 02'27 15:44 03'22 6 OK 
6621 AUTO RX 	G3 043 245193 03 02/27 15:53 22'01 43 OK 
k6622 AUTO RX 	03 02 8585283 03 02/27 16:18 01 , 13 2 01< 
F6 	3 AUTO RX 	03 02 2475945 G3 02/27 16:23 12'35 18 OK ( 	I AUTO RX 	G3 066512818 03 02/27 16:55 16'33 17 OK 
KGu,zh AUTO RX 	03 02 3642782 G3 02/27 17:15 01' 12 2 OK 
6623 AUTO RX 	03 612 264 8005 03 02/27 17:43 00'31 0 NC 

0 **293 
6627 AUTO RX 	03 612 264 8005 03 02/27 17:44 15'08 28 01< 
k6628 AUTO RX 	03 022371205 G3 02/28 08:12 02'55 5 01< 
'6629 AUTO RX 	03 03 02/28 09:08 01'09 2 NO 

6630 AUTO TX 	03 2471206 ACF SYDNEY 02/28 10:19 05'40 8 
2 lt*292 
 OK 

k6631 AUTO RX 	03 03 02/28 12:35 01'00 1 OK 
6633 AUTO RX 	03 61 2 2353099 03 02/28 14:27 01'57 3 OK 
6634 AUTO RX 	G3 6123692356 03 02/28 15:24 03'34 4 NO 

4 	*005 
6635 AUTO RX 	G3 6123692356 03 02/28 15:28 01'39 1 NO 

1 	#005 
6636 AUTO RX 	03 6123692356 03 e2/28 15:31 04'09 6 OK 
6638 AUTO TX 	03 2351244 03 02/28 15:42 01'23 3 OK 
6640 AUTO RX 	03 38763604519 03 02/28 15:51 01' 16 2 OK 
<6641 AUTO RX 	G3 068 820726 03 02/28 16:14 03'30 6 01< 
<6642 AUTO RX 	03 61 2 626 3627 LOW & ASSOCIATES 02/28 16:21 04'55 7 OK 
<6643 AUTO RX 	03 61 02 602 7525 03 02/28 16:32 00'29 1 NO 

AUTO RX 	03 03 02/28 16:36 07' 12 11 
OK 1 **106 

6 AUTO RX 	03 38763604519 03 02/28 17:05 01' 14 2 OK 
'6647 AUTO RX 	03 066512818 03 02/28 17:07 00'53 1 NC 

1 ##106 
6648 AUTO RX 	03 066512818 03 02/28 17:09 10, 10 9 01< 
6649 AUTO RX 	03 03 02/28 17:20 08'23 13 OK 
:6651 AUTO RX 	03 03 02/28 17:41 09' 16 15 01< 
6652 AUTO RX 	03 61 3 5872002 03 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, darn 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: 

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. 

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. 

Comments upon the co-efficient of runoff for the area in both the short term 

and the long term. 

The known effects of roading, logging and post-logging burning on the 

mobilisation of sediments in forested catchments. 

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



02/03 '92 12:13 	18'61 2 2216944 	 F JORDAN CHAMBER 	 0001 

ACTIVITY REPORT 

RECEPTION OK 

TN $t 	 6655 

CONNECTION TEL 	2274792 

CONNECTION ID 	 G3 

START TIME 	 03/02 12:03 

USAGE TIME 	 09'54 

PAGES 	 20 



4 

short and long tenn. 

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 krest management to minimise soil erosion, in the sense of Olive and 

Riegcr (1988) published in Wai-ncr's tome. Specifically, what assurances can the 

Commission make that significant erosion and siltation of water courses will not 

occur. 

9. 	The impact of mobilised sediments on 

water quality 

aquatic habitats of fish and invertebrates 

birds or other animals. 

10. 	Likely changes to the water retention capabilities of the catchrnents 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. 

11. 	Current knowledge or lack thereof of aquatic species in the Bellinger river 

downstream of the affected creeks. 

12. 	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. 

13. 	The indirect resultant effects of alteration of the aquatic habitats due to the 

effects of the operations on aquatic species. 
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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. 

I& 	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. 

• 	

21. 	Effect upon the Ph level of the streams/creeks/river due to the presence of soils 

and other eroded matter and matter already l)reserlt 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. 	The observed effects and the observed causeWopinions as to the causes of such 

degradation oft he environment. 

2& 	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 

]: rosiofl  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. 

ON- 

Anderson 

10th April 1992 

. 
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MEMORANDUM. 

TO: 	BRUCE WOOLF, TIM ROBERTSON, JOHN CORKILL, DAffAN 

PUGH, TREVOR PIKE, PHILIP FELLS, JOHN McGARffY, KEITh 

BISHOP. 

FROM: 	MARK ANDERSON 

DATE: 	10 APRIL 1992 

RE: 	OAKES STATE FOREST 

( 

	 I have been asked to put together a summaiy of the evidence required for the 

interlocutoty 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 he 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 

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 Ad") and 

the breaches, or threatened or apprehended breaches, is, or are, likely to cause 

harm to the environment. 

"1-larm" 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 

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 

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. 

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, 

stone.s,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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"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: 

The correct lithological description by soil types and erosivity of the soil and 

geological features having regard to the siopes and the observance or not of the 

Soil Erosion Mitigation Conditions applicable, by the logging operations which 

include the construction of the road. 

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. 

Comments upon the co-efficient of runoff for the area in both the short term 

and the long term. 

The known effects of roading, logging and post-logging burning on the 

mohilisation of sediments in forested catchments. 

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



short and long temi. 

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 

9. 	The impact of mobilised sediments on 

water quality 

aquatic habitats of fish and invertebrates 

birds or other animals. 

10. 	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. 

11. 	Current knowledge or lack thereof of aquatic species in the Bellinger river 

downstream of the affected creeks. 

12. 	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. 

13. 	The indirect resultant effects of alteration of the aquatic habitats due to the 

effects of the operations on aquatic species. 

p 



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 dc) 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. 

40 
	16. 	Cumulative effects ujxm 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. 	The observed effects and the observed cause'opinions as to the causes of such 

degradation of the environment. 

2& 	Whether it is likely that the harm will continue, and if so for how long and 

at 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 wietber 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 

FROM: MARK ANDERSON 

DATE: 	10 APRIL 1992 

RE: 	OAKES STATE FOREST 

I have been asked to put together a summaiy of the evidence required for the 

interlocutoiy 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 he 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 

that there is a breach, or a threatened or apprehended breach of the Glean Waters 

g 1970, the Timber thdust (Interim Pmte.ction) Act 1992 ("TIIP Act") and 

the breaches, or threatened or apprehended breaches, is, or are, likely to cause 

harm to the environment. 

"Harm" meaiis 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 

the polluting matter can he introduced into or on the waters (whether through an 

act or OflUSSJOfl or just by being where it is) so that the physical , chemical, or 

biological condition of the waters is changed; or 

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. 

The types of "matte?' 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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"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, waler in water mains, waterpipes and water channels, and any underground or 

artesian water, or any part thereof. 

The TIIP Act. section 10. makes it mandatoiy 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 ('ode 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 he stated to comprise then, merely as a guide to which can be added 

or subtracted according to the applicability in each relevant specialty: 

The correct lithological description by soil types and crosivity 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 mad. 

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. 

Comments upon the co-efficient of runoff for the area in both the short term 

and the long term. 

The Imown effects of roading, logging and post-logging burning on the 

mobilisation of sediments in forested catchinents. 

5. 	Methods by which distuthed sediments move into water courses over both the 
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short and long term. 

(I. 	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 tong term. 

7. 	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 

9. 	The impact of mobilised sediments on: 

water quality 

aquatic habitats of fish and invertebrates 

birds or other animals. 

10. 	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. 

11. 	Current knowledge or lack thereof of aquatic species in the Bellinger river 

downstream of the affected creeks. 

12. 	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. 

13. 	The indirect resultant effects of alteration of the aquatic habitats due to the 

effects of the operations on aquatic species. 
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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 hilislope 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. 
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The observed effects and the observed cause'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 

wale rs. 

Mark Anderson 

10th April 1992 



MEMORANDUM. 

TO: 	BRUCE WOOLF, TIM ROBERTSON, JOHN CORKILL, DAffAN 

PUGH, TREVOR PIKE, PHILIP PELLS, JOHN McGAR1TY, KEITH 

BISHOP. 

FROM: MARK ANDERSON 

DATE: 	9 APRIL 1992 

RE: 	OAKES STATE FOREST 

16 	I have been asked to put together a summaiy 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 

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

Act 1970, the Timber industry (Interim Protection) Act 1992 ("T!IP Act") and 

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 

the pollutini 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 

if any refuse, litter, debi-is, 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. 

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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"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 undergmund 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 'and 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: 

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 mad. 

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. 

Comments upon the co-efficient of runoff for the area in both the short term 

and the long term. 

The known effects of roading, logging and post-logging burning on the 

mobilisation of sediments in forested catchments. 

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

short and long term. 
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it 	ICT I V I TV MANAGEMENT REPORT TX 

IACTYI 	MODE 	I 	CONNECTION TEL 	I CONNECTION ID ISTART TIME IISAGE T. IPAGESI RESULT 	I 

ACT IV! T\ 	MANAGEMENT REPOR'l' RN 

ACTYg 'lODE CO\NECTIO\ TEL CONNECTION ID STAIn' TIME [SAGE T. PAGES RESULT 

3737 AlTO RN 	G3 089817183 28:02 	12:46 0041 1 OK 
3738 A UTO RN 	G3 0011 	61 	2 	2298479 2802 	13:24 0353 8 OK 
3739 ALTO RN 	G3 61 	02 7962886 LEDLIN PARTNERS 28:02 	13:32 0028 1 OK 
3740 AUTO RN 	G3 28/02 	14:01 0219 1 NC 

1 	==201 
3741 AUTO RN 	G3 025887795 JOHNSTON \'ALCIIAN 28 	02 	14:16 0119 4 UK 
3742 AUTO RN 	G3 28 	02 	14:21 0408 5 OK 

0 3 .\1TO RN 	ECM 02 	7244178 2802 	14:26 0128 2 OK 
44 \tTO RN 	G3 612 	254 	8005 28/02 	14:29 0337 8 OK 

3745 .lTO RN 	G3 046 	551245 28.02 	14:49 0114 3 OK 
3746 AUTO RN 	G3 060 	215364 l)G SKINNER 28:02 	15:00 0231 5 OK 
3747 AUTO RN 	G3 02 	9298038 28.02 	15:04 0052 2 OK 
3748 AUTO RN 	ECM 022195873 28/02 	15:05 0131 2 OK 
3749 AUTO RN 	G3 02 	891 	4323 2802 	15:16 0254 7 OK 
3750 AUTO RN 	G3 61 	3 	614325() 28.02 	15:22 0145 4 OK 
3751 AUTO RN 	G3 5538445 SiMPSON HARRISO 28:02 	15:24 0252 4 oK 
3753 AUTO RN 	ECM 2802 	15:34 0031 1 OK 
3754 AUTO R.\ 	G3 02 	9762993 2802 	15:35 0121 3 UK 
3755 AUTO RN 	ECM 2802 	15.37 0048 2 UK 
3756 AUTO RN 	G3 4 0  S 0  K 2802 	13:41 0033 1 OK 
3757 AUTO RN 	G3 066 	511205 28'02 	15:45 0721 7 OK 
3758 AUTO RN 	ECM 61 	2 	9593494 STEEVES LIMLEY 28.02 	15:53 01 , 1.4 2 OK 
3759 AUTO RN 	C3 28:02 	15:58 0402 4 OK 
3760 AUTO RN 	C3 2802 	16:02 09'47 17 UK 
3761 AUTO RN 	G3 28/02 	16:13 00'40 1 OK 
:1762 ITO RN 	G3 063 	722736 28/02 	16:15 0140 3 OK 

63 \l 	['0 	R.\ 	G3 044416953 28/02 	16:18 1112 18 UK 
64 0 1T0 RN 	G3 2645596 28/02 	16:29 0211 5 OK 

37.5 
\J11() 	RN 	G3 61 	(12 	602 	7525 2802 	16:36 0114 3 UK 

3766 AlTO RN 	G3 02 	356 	2723 28.02 	16:40 0050 2 OK 
3767 AUTO RN 	G3 61 	2 	7082334 'I'U[RLOO 	FISHER 2802 	16:46 6() 	43 2 OK 
3768 AUTO RN 	G3 61 	2 	2477118 28.02 	16:49 01 •24 3 OK 
3770 AUTO RN 	G3 28.02 	16:59 0713 12 UK 
3771 MEMORY RX 	G3 61 	2 	4361265 28.02 	17:07 0423 8 OK 
3772 MEMORY RN 	G3 066 	56 	1811 2802 	17:13 0219 3 OK 
3773 MEMORY RN 	ECM 61 	2 	261 	8886 MILES CLINTON 28/02 	17:17 02'43 S OK 
3774 AUTO RN 	G3 61 	2 	4361265 28.02 	17:28 0958 19 UK 
3775 AUTO RN 	C3 066 	56 	1811 28,02 	18:14 0054 1 OK 
3776 .\['I'O 	RN 	C3 01:03 	20:25 0037 1 UK 
3777 AlTO RN 	C3 02 	5163779 01/03 	21:59 0032 1 OK 
3778 ALTO RN 	G3 02'03 	09:23 1035 12 UK 
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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 siificant erosion and siltation of 

atcr COUISCS will not occur. 

9. 	The impact of mobilised sediments on: 

water quality 

acquatic habitats of fish and invertebrates 

birds or other animals. 

10. 	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. 

11. 	Current knowledge or lack thereof of acquatic species 

in the Bellinger river downstream of the affected creeks. 

12. 	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. 

13. 	The indirect resultant effects of alteration of the acquatic habitats due to the 

effects of the operations on acquatic speciess. 

14. 	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 
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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 eftects upon the increases in sediment levels within the affected 

catchment. 

Susceptibility to erosion and magnitude of peak discharges. 

Increased hulislope 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/miver 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. 

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

degradation of the environment. 
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* * * * * * * * * *** ** ** * ***** ** 
*** 	ACTIVITY REPORT 	*** 
** ** ** * ** *** **** **** * ***** * 

TN If MODE CONNECTION TEL CONNECTION ID START TIME USAGE T. PAGES RESULT 
'6607 AUTO RX 	03 03 02/26 16:40 02'33 5 01< 
'6608 AUTO RX 	03 03 02/26 16:44 01' 36 3 OK 
'6609 AUTO TX 	03 5809325 03 02/26 17:06 00'43 1 OK 
'6610 AUTO RX 	03 03 02/26 17:47 05'30 7 OK 
'6611 AUTO RX 	03 602 6601 03 02/27 09:29 05'22 8 OK 
'6612 AUTO TX 	03 2311904 03 02/27 10:57 00'34 1 OK 
'6613 AUTO RX 	03 03 02/27 11:32 06' 10 7 OK 
'6614 AUTO RX 	03 61 2 2234083 03 02/27 11:38 06'30 12 OK 
'6615 AUTO RX 	03 066865749 03 02/27 12:20 03'21 4 OK 
'6616 AUTO RX 	G3 025692811 03 02/27 12:59 01'33 2 OK 
'6617 AUTO RX 	G3 02 391 9604 03 02/27 13:01 02'52 4 OK 
'6618 AUTO RX 	03 61 2 271206 ACF SYDNEY 02/27 14:46 01'41 2 OK 
'6619 AUTO RX 	03 61 2 283 2059 03 02/27 14:50 00'32 0 NO 

0 1t1f293 
'6620 AUTO RX 	03 060 218225 03 02/27 15:44 03'22 6 OK 
'6621 AUTO RX 	03 043 245193 03 02/27 15:53 22'01 43 OK 
6622 AUTO RX 	03 02 8585283 03 02'27 16: 18 01' 13 2 01< 

3 AUTO RX 	03 02 2475945 03 02/27 16:23 12'35 18 OK 
'( 1 AUTO RX 	03 066512818 03 02/27 16:55 16'33 17 OK 
6 25 AUTO RX 	03 02 3642782 03 02/27 17:15 01' 12 2 OK 
'6626 AUTO RX 	03 612 264 8005 03 02/27 17:43 00'31 0 NO 

0 Itif 293 
'6627 AUTO RX 	03 612 264 8005 03 02/27 17:44 15'08 28 OK 
6628 AUTO RX 	03 022371205 03 02/28 08:12 02'55 5 OK 
'6629 AUTO RX 	03 03 02/28 09:08 01 , 09 2 NO 

2 If #292 
<6630 AUTO TX 	03 2471206 ACF SYDNEY 02/28 10:19 05'40 8 OK 
'6631 AUTO RX 	03 03 02/28 12:35 01'00 1 OK 
6633 AUTO RX 	03 61 2 2353099 03 02/28 14:27 01'57 3 OK 
'6634 AUTO RX 	03 6123692356 03 02/28 15:24 03'34 4 NO 

4 	*005 
'6635 AUTO RX 	03 6123692356 03 02/28 15:28 01'39 1 NO 

1 	*005 
'6636 AUTO RX 	03 6123692356 03 02/28 15:31 04'09 6 OK 
6638 AUTO TX 	03 2351244 03 02/28 15:42 01'23 3 OK 
'6640 AUTO RX 	03 38763604519 03 02/28 15:51 01' 16 2 OK 
'6641 AUTO RX 	03 068 820726 03 02/28 16:14 03'30 6 OK 
(6642 AUTO RX 	03 61 2 626 3627 LOW & ASSOCIATES 02/28 16:21 04' 55 7 OK 
'6643 AUTO RX 	03 61 02 602 7525 03 02/28 16:32 00'29 1 NO 

1 #11106 
 4 AUTO RX 	03 03 02/28 16:36 07' 12 11 OK 

6646 AUTO RX 	03 38763604519 03 02/28 17:05 01' 14 2 01< 
'6647 AUTO RX 	03 066512818 03 02/28 17:07 00' 53 1 NO 

1 	ff11106 
6648 AUTO RX 	03 066512818 03 02/28 17:09 10, 10 9 OK 
'6649 AUTO RX 	03 03 02/28 17:20 08'23 13 OK 
6651 AUTO RX 	03 03 02/28 17:41 09' 16 15 OK 
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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 rnads 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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*** 	ACTIVITY REPORT 	*** 
** ** ** 	* * * * ** ** ** * * 

MODE CONNECTION TEL CONNECTION ID START TIME USAGE T. PAGES RESULT 
*6607 AUTO RX 	03 03 02/26 16:40 02'33 5 OK 
6608 AUTO RX 	G3 03 02/26 16:44 01'36 3 OK 
6609 AUTO TX 	03 5809325 03 02/26 17:06 00'43 1 OK 
6610 AUTO RX 	03 03 02/26 17:47 05'30 7 OK 
6611 AUTO RX 	G3 602 6601 03 02/27 09:29 05'22 8 OK 
6612 AUTO TX 	03 2311904 03 02/27 10:57 00' 34 1 OK 
6613 AUTO RX 	03 03 02/27 11:32 06' 10 7 OK 
6614 AUTO RX 	G3 61 2 2234083 03 02/27 11:38 06'30 12 OK 
:6615 AUTO RX 	03 066865749 03 02/27 12:20 03'21 4 OK 
:6616 AUTO RX 	03 025692811 03 02/27 12:59 01'33 2 OK 
:6617 AUTO RX 	03 02 391 9604 03 02/27 13:01 02'52 4 OK 
:6618 AUTO RX 	03 61 2 271206 ACF SYDNEY 02/27 14:46 01'41 2 OK 
6619 AUTO RX 	03 61 2 283 2059 03 02/27 14:50 00'32 0 NO 

0 $tfl293 
6620 AUTO RX 	03 060 218225 03 02/27 15:44 03'22 6 01< 
6621 AUTO RX 	03 043 245193 03 02/27 15:53 22'01 43 OK 
6622 AUTO RX 	03 02 8585283 03 02/27 16: 18 01' 13 2 OK 
:66 3 AUTO RX 	03 02 2475945 03 02/27 16:23 12'35 18 OK 
:t 	I AUTO RX 	03 066512818 03 02/27 16:55 16'33 17 OK 
:6bz5 AUTO RX 	03 02 3642782 03 02/27 17: 15 01' 12 2 OK 
6626 AUTO RX 	03 612 264 8005 03 02/27 17:43 00'31 0 NC 

0 #U293 
:6627 AUTO RX 	03 612 264 8005 03 02/27 17:44 15'08 28 OK 
:6628 AUTO RX 	03 022371205 03 02/28 08:12 02'55 5 OK 
6629 AUTO RX 	03 03 02/28 09:08 01 , 09 2 NO 

2 #ft292 
6630 AUTO TX 	03 2471206 ACF SYDNEY 02/28 10:19 05'40 8 OK 
6631 AUTO RX 	03 03 02/28 12:35 01 , 00 1 OK 
6633 AUTO RX 	03 61 2 2353099 03 02/28 14:27 01'57 3 OK 
6634 AUTO RX 	03 6123692356 03 02/28 15:24 03'34 4 NO 

4 	#005 
6635 AUTO RX 	03 6123692356 03 02/28 15:28 01' 39 1 NO 

1 	#005 
6636 AUTO RX 	03 6123692356 03 02/28 15:31 04'09 6 OK 
6638 AUTO TX 	03 2351244 03 02/28 15:42 01'23 3 OK 
6640 AUTO RX 	03 38763604519 03 02/28 15:51 01' 16 2 OK 
6641 AUTO RX 	03 068 820726 03 02/28 16:14 03'30 6 01< 
6642 AUTO RX 	03 61 2 626 3627 LOW & ASSOCIATES 02/28 16:21 04'55 7 01< 
6643 AUTO RX 	03 61 02 602 7525 03 02/28 16:32 00'29 1 NO 

1 $t#106 

04  AUTO RX 	03 03 02/28 16:36 07' 12 11 OK 
6646 AUTO RX 	03 38763604519 03 02/28 17:05 01' 14 2 OK 
6647 AUTO RX 	03 066512818 03 02/28 17:07 00'53 1 NO 

1 #11106 
6648 AUTO RX 	03 066512818 03 02/28 17:09 10, 10 9 OK 
6649 AUTO RX 	03 03 02/28 17:20 08'23 13 OK 
6651 AUTO RX 	03 03 02/28 17:41 09' 16 15 OK 
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APPENDICES 

0 	1 	 Ml 

1. SUMMARY 

This code will apply to all harvesting operations 

controfled by the Port Macquarie Forestry Region. 

40 	Set out hereunder are codes of logging practice to 

ensure: - 

- good standards of workmanship; 

- safe working practices; 

- protection of the forest and Its environment; 

- adequate accountability for products obtained. 

All contractors and/or operators In State Forests and 

other Crown-timber lands are required to comply with the 

provisions of this Code. 

41 

2.1 	Operations on State 

governed by various 

provisions are descr ,  

2.2 	FORESTRY ACT 1916 ANC 

(administered by the 

C,  
2.2.1 	The Conlss10 

of timber and 

other matters 

areas under it 

2.2.2 	ArisIng from 

with the Catc) 

prescribed St&. 

for Logging ar 

all operations 

Nothing expres 

Standard Condi 

is dated June, 

0 	2.2.3 All commercial 

royalty value 

Commission wil 
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Grade of Snig Track, extraction 	 Maximum Spacing of Banks 
Extraction or Minor Road 	 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 

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

while the distance between the top of the bank and middle of 
invert is to be not less than 2 metres. 

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. 

As far as is practicable, slash shall be retained on extraction tracks, 
timber extraction by walk-over techniques shall be used, 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 initi4l track construction and during 
track drainage. 	"Blading-off" shall be permitted only where track 
damageis minimal and subsequent drainage and repair is possible. Each 

.11 	"blading-off" operation must be specifically approved. 

Where there is high erosion hazard, snigging and extraction of timber 
from areas with slopes over 30 degees 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 over35 
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 
draft4- 27May 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: 

the nature and the extent of pollution being or likely to be caused by logging operations (see 
definition below); 

the impact of the pollution on the environment; 

the practical measures which may be taken to prevent, control, abate or mitigate that pollution; 

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: 

what field work should be undertaken within your field of expertise. 

In addition, please advise: 

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: 
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; faecal 
coliforms counts; settieable 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: 

the cutting and removal of timber from land; 
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. [source: Pollution Control Licence, 7 May 19921 

jrc 27/5/'92 



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

CLEAN WATERS REGULATIONS, 1972 

Repnnt of 	lations published in Government Gazette No. 117 of 3rd November, 1972. 
Headings to clauses in Pta l.V repealed by Gazette No.64 of 1.5.81. Other amendments to 
the regula&ions extracted are noted below the particular regulation. 

PART 1 

2. (I) 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-
hsed 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 quantity 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 
occupied by, a person and which is or is likely to be used for the 
conveyance of any pollutant into waters from any other drain which is 
vested in, or is in the care, control or mangement of, or is on land 
occupied by, some other person; 

"dangerous goods" has the meaning ascribed thereto in sec(ionl9(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 I of 
Scheduk 2; 

"Standard Methods" means "Standard Methods for the Examina-
tion of Water and Wastewarer" (14th edition, 1975) as published jointly 
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 degrees 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. 

(DeJlnilion of "Standard Methods" substituted, Gazette No. 166 of 
24.11.78.) 

ILGL AP iW5w,v ; 	 161 	 l*01u2. ii&SI 
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(2) the following matter is prescribed as matter for the purposes of 
pQragraph (C) of the definition of "pollute" in section 5 of the Act:- 

(a) without limiting the generality of paragraph (b), wastes-

(I) causing biochemical oxygen demand; 

causing chemical oxygen demand; 

containing non-filtrable residues; 

containing gases (other than oxygen) or filtrable 
residues; 

containing any nitrogen compound; 

containing any phosphorus compound; 

containing methylene blue active substances; 

containing any restricted substance; 

containing any radioactive substance; 

containing faccal coliforms; 

containing any pesticide or herbicide; 

having a pH value of less than 6.5 or more than 8.5; 
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; 

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

(w) 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; 

night soil, excreta, manure, septic tank wastes or urine; 
any matter likely to be infectious; 

scrap metal, glass, junk, paper, plastics, rubbish, motor 
or other vehicles, any industrial (liquid or solid) waste, 
and refuse of any other description; 

oil or inflammable liquids of any description; 

(vii) chemicals or poisonous substances of any description; 
and 

(c) thennal wastes, 

(3) Where in these Regulations a reference is made to any act, matter or 
thing as being an "approved" 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.) 

"Cotnmiuiot":s.5. 
"wastes": S. 5. 
'wseen": a. 5. 
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CLEAN WATER.S REGULATIONS 1972 	 reg $ 

(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. 

S 

(Rcg 4 Omit Gaz 174 21/12/90 122).) 

PART III 

CLASSIFICATION OF WATERS 

S. For the purposes of section 11(1) of the Act, waters shall be classified 

as follows:- 

CLASS S: Specially Protected Waters—waters into which- 

no wastes are to be discharged; and 

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- 

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 

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; 

(1) 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; 

roe $ 	 LOCAL GOVERNMENT LAW & PRACTICE (NSW) 

wastes are not to be dIscharged unless they are visually free of 
grease, oil, solids and unnatural discolouration and free of 
aettleabk matter; 

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; 

gives rise to or is likely to give rise to abnormal 
concentrations of the wastes in plants or animals; or 

in the case of fresh water, is likely to affect the use of the 
waters for human consumption, domestic or industrial 
purposes, watering of stock or the irrigation of land; 

(1) wastes are not to be discharged if the concentration of any 
restricted 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; 

(I) thermal wastes are not to be discharged into the waters. 

CLASS C: Controlled Waters—waters into which- 

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

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; 

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 Pollution Control Coission has conducted extensive watcr quality 
surveys of several rivers in the North Coast Region of New South Waies The 
program was developed in response to increasing concern from the public and 
government organisations that point and diffuse sources of pollution were 
having detrimental izpacts on aquatic environments and fisheries resources. 

The program involved investigations of all major rivers in the North Coast 
• Region including the Tweed, Richmond, Clarence 1  Belliuger, ICalang, Macleay, 

Brunswick, Hastings and Manning. The investigations commenced in Noveber 
1983 and data were collected until April 1986. Not all rivers were sampled 
over this whole period as the program was flexible; when sufficient 

• 	 information was collected on a specific river, some surveys were 
discontinued and new ones started. The timing and number 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 
Commonwealth Government's Wage Pause (WP?) and Community Employment (CEP) 

. 	Prograrna. This is the second in a series of reports summarisiug the 
• 	 investigations carried out under the Northern Rivers Water Quality Study. 

The study was designed to collect a series of databases that would enable a 
review to be carried out of current land use and effluent disposal 
strategies in the Bellinger and Kalan; Rivers. Data were collected in the 
following categories; background catcb.ent 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 oxygenation1 clarity and nutrient status. 
111gb nutriCut levels were o'ose:ved under low flow conditions at Some 
locations during some surveys but the flushing and assiilative capacity of 
the river was sufficient to ensure water quality did not deteriorate. 

Current licence conditions for the Bellingen sewage treatment works (STW) 
and Norco Dairy were adequate to protect river water quality. However, 
disposal of effluent from the Urunga STW into Urunga Lagoon - a body of 
water that develops poor water quality during dry—weather periods was 
unsatisfactory. future strategies should direct Urunga effluent to the river 
mouth for disposal on an ebb tide. 

Gravel extraction proposed for the Bellingcr River should be controlled to 
ensure deep holes are not created, particularly near the Norco Dairy, 
Raleigh. 

Finally, investigations of the antimony mill found no contamination of 
Umunga Lagoon by trace metals. 
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6 CONCLUSIONS AND RECOMMENDATIONS 

The water quality of the Be]lingnr and Kalang Rivers, and TJrunga Lagoon were 
assessed under a wide range of flow conditions. Duriag low flow conditions, 
nutrients .are mainly from point sources of urban origin- During medium and 
high flows, nutrients are principally of diffuse agricultural origin. These 
agricultural inputs are a major factor affecting water quality in the lower 
catchment. Storms near towns such as Bcllingen and Tirunga cause pollution to 
flow into rivers with urban run—off. Point source discharges, from both the 
dairy and the sewage treatment works, cause localised impact with some 
assimilation taking place downstrcam of discharge locations. These zones 
were not extensive enough to affect the overall water quality within the 
system. 

To surnmarise the status of major water quality components of the Bel]ingcr 
and Kalang Rivers: 

• 	oxygenation was good (>74 per cent saturation, 
• 	clarity was good; 
• 	assimilation zones were evident but not extreme; 
• 	plant growths were minimal 
• 	nutrient concentrations were high in localised areas but generally 

below accepted threshold limits; and 
• 	stratification., due to natural salinity gradients, was confined to the 

tidal section. 

The current discharge Ijeence conditions were found to be adequate in the 
Bellinger River where sufficient assimilative and flushing capacity was 
available to maintain acceptable water quality standards. Disposal 
strategies for effluent from the tJrunga STW require review as the current 
discharge location, Urunga Lagoon, was found to be a relatively poorly 
flushed water body with poor water quality. Land use activities and licensed 
discharges, although producing measurable changes in water quality, were not 

found to be having long—term detrimental impact on water quality of the 
Belliuge: and Kalang Rivers, even during dry conditions. 

No further water quality investigations of the Bellinger and I'Zalang Rivers 

are required in the abort term (five years) provided land use activities and 
industrial discharges do not change significantly. Anganentation of the 
Bellingen STW beyond current plans may require reassessment, particularly if 
calculated river nutrient values were to exceed previously discussed 
threshold concentrations. Further augmentation beyond existing ptoposals may 
require nutrient removal facilities to be installed. It is recomendcd that 
the Urunga STW discharge be to the river mouth as a staged ebb tide 
discharge to reduce possible impacts on Urunga Lagoon 

An alternative being investigated by the local council is disposal to 
wetlands. However these areas Were recently designated under legislation to 
protect wetlands and they appear to be unsuitable for use for effluent 
disposal unless scientific investigation proves no long—term ill effects. 
The option of wetland disposal is therefore not recommended. 

Gravel extraction proposed for the elliuger River between Raleigh and 
Repton should be restricted so deep holes are not 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 downstream 
of Repton rail bridge. 

.. 
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1. Discussion 

The biochemical oxygen demand 

(BOD) determination described herein 

is an empirical test in which standard-

tied laboratory procedures are used to 

determine the relative 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 in evaluating the 

efficiency (BOl) removal) of such treat- 

•lSOt), biochemical unsgen demand  

ISniorum R I 	J N I- ti,i so a (. S Mi 

I)i asstiri 	1961 	Fs'.ilu.urii,im ol sampling 

it the n.irintnin .inlsot 1 1 00 0 nit hinds 

/ 	I r,ni 	11 ,,i.', It 	, fri -) 	57 2 I 
c 	R i-n ,  FIll 	II 'ii it 	C I Ii 	m a \ W 

Bgiiw'suu.si It 1965 Field E*-aluatioti all 

I .nt' F Inns Rut' C .irttnnrn Anlsmtrpiion l-niip 

men and Mci lion1 inn, I )rg.i nins S.i ns pling 

of sun tint 't't attn ' P11, 't ,its'r Pollution 

',snrt ('ill_intl Ss sni A1inlis_nnnois intl l)e. 

ci'I.'prtsent Rep Sn, 14. I)is nor Supple 

and Piilliitiunn C liii trill (' S Dr1i II EW - 

(inst nub. ()hmmi ins mmcii) 

, 	Inst.tLl_iinnin I )pn't.uiiunii. mud Minfllt'it.inCi' of 

,shidls Si I -F I ,u,itl 1.1- - 2. Organiss Sans - 

pIer' for l\ .41, - n 1967 Div Pi Iluintin Sur - 

vet Is net'. F V P( -\ I, S Dr-p I ni-nor, 

cnn1 i onati ( )hii i 

7 Ru,iiow. R W . J K (.susswIim a J M Sn' 

iinsc 197) An improved methnvl l,ir deter-
n1 n nn tirg.itoss in svI.Iter Iii sn.tiv,ited car - 

h no .inlsinrptioia and sinlvent es iraciitmn / 

'i tsin', t'Vajrn tt"urhn Ass ci c c; atinl 

61 lQ 

S (;Ausss.ii. j K. It 'Si Bestow a J M Sn-

MO'i- 197) l'hc Dc-tenntinatimiii of Organ-

nec— Carbmiim AdsorbbIe in Water ,iter 

Supj' I'. Rs-sesurshs I .ati - National En" iron - 

meiit,il Rest-arch (:enier. USEPA. Cincin-

flats. Ohio Irtiimeiml 

ment 55 sterns. R()l) values cannot be 

compared unless the resulrs have been 

obtained under identical test conditions. 

The test is of limited value in measur-

ing the actual oxygen demand of surface 

waters. Ihe extrapolation of test results 

to actual stream oxgen demands is 

highly question-able because the labora-

tory environment does not reproduce 

stream conditiuins such as temperalure. 

sunli(-,ht, biological population, water 

movement, and oxygen concentration. 

Samples for ROE) analysis mac un-

dergo siinificant degradation during 
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ORGANiC CONSTITUENTS (500) 
	 OXYGEN DEMAND (BIOCHEMICAI.i 

handling and storage Sonic of the dc-

mand mas be satisfied if the sample is 

held for several days before the test is 

iniriat'd . this results in a low estimation 

of the true Ho I) lhc e.stcnr of change 

appears to be a function of the a in ou iii 

of org:i tin matter (ft cod so p p Is-) and the 

number and ts pes of organisms ( luologi - 

cal pt cpu I at ion ) To red I ice t he change in 

cixygen slem a tic I t Fiat i ccu rs bet ween 

sampling and icsring. keep all samples 

at or below 4 C and begin incubation 

not more than 24 hr after the sample is 

collected 

The amount of oxsgen demand iii the 

saniple ss-ill ens crn the need for and the 

degree of dilution 

Aerate samples with low 1)0 values 

to increase the initial 1)0 content above 

that required liv the HO 1) Let air 

bubble through a diffusion tulie into the 

sample for 5 miii, or uniil the 1)0 is at 

least 7 mg/I Dererm inc DO on one 

portion of the aerated sample. seed an- 
- I  other piiriicin only if necessary, and in-

cubate It for the R( ) 1) determination. 

(.iimplere stjbi lization of a given 

waste may require a period of in-

cubation too long for practical purposes. 

I or this reason. the 5 -das period has 

been accepted as standard. I lowever, for 

certain industrial wastes it mas- be advis-

able to determine the oxidatiots curve 

obtained. Conversion of data from one 

incuhatii.cti period to another can be 

made only if such special studies are car-

ried out. Studies in recent years have 

shown that the exponential rate of car-

honaceous oxidation, k. at 20 C rarely 

has a value of 0.1. although it mae vary 

from less than one-half to more than 

twice this value. This tact usually makes 

it impossible to calculate the ultimate 

carbonaceous demand. 1., of a sample 

from 5-day HOt) values unless the k 

value has been determined on the 

sample ftc expOnential interpretation 

of HOt) rare CUrVeS is a gross over-

simpli titation a good exponential hr is 

not obtained always. 

The rest measures the oxygen de-

mand produced liy carbonaceous and  ni-

troi 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-

entiat on of the i mmcd ate di ss ilved 

oxygen demand is described in ¶4j lie-

low. Appropriate teclinicc for the sup-

pression of nirritication in tests for car-

bonaceous demand unIv are given 

etsew here. ' If nirrification suppression 

is used. state this clearly when reporting 

results. Hear in mind that sonic suppres-

sors may also inhibit carbonaceous oxi-

dauon. 

2. Apparatus 

Incubation bottles, 250- to 300-mi 

capacity. with ground-glass stoppers. 

Clean bottles with a good detergent, 

rinse thoroughly, and drain before use. 

As a precautiicti against drawing air into 

the dilution bottle during incubation, 

use a water seal. Satisfactory water seals 

are obtained by inverting the bottles in a 

water bath or adding seater to the flared 

mouth of special BOl) bottles. 

Air incubator or water bath, ther-

mostatically controlled at 20 C± I 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 tin 

or all-glass still Alternatively, use de- 

ii ttii,'ed %% a ter 	I he 5% a icr iii ii si Cc ,nt,I in 

less than 1)1)1 rn g / I copper. a tid b e  tree 

of chic crow, hloraniincs. c.ausmlc alk.ilmri - 

its - organic material, or .iicls 

I'. l'/.nrpbazt' but/cr snluii tin I) i ssol se 

8 c g  potassiu iii diii vdrogcn phospha mc. 

KH P() . 21 .7 S g diputassium hsdrit-

geri dli ispfi.ite'. Kill P( ) . .4 g cliso-

di urn It sd N cgen ph csp hate beji t ,i liv - 

drate. NaFI P( )47l I () : and 1.7 g 

;lninloniii ni chloride. Nil 4(1. in about 

500 ml distilled water and dilute to I I. 

[lie pFl of this butler should be 7.2 

without further adjustment l)iscard the 

reagent I or ins of the following re-

agenrst it there is .ins sign of liicilogical 

growth in the stock bottle. 

c Ma,gnesiuni sul/ite solution. [)is-
solve 22. i g MgS071 bO in distilled 

water and dilute to I 

J Calcium chloride solution: Dis-
solve 27, 5 g anhvdrous CaCl2 in dis-

tilled water and dilute to I I. 

e Ferric chloride solution: Dissolve 

0.25 g FeCI36H2() in distilled water 

and dilute to I 

f Acid and alkali solutions, IN: For 

neitralt,ition of caustic or acidic waste 

samples. 
Sodium sulfite solution, 0.02 SN: 

Dissolve 1.57 5 g anhydrous NaSOi in 

I .000 ml distilled water. 1 his solution is 

not stable: prepare daily 

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 wastewarer or 

unchlorinated effluents and surface sva-

ters, seeding is unnecessary and should 

not he used. 
When the sample contains very few 

microorganisms— as a result, for cx- 

,t mph e - 	t chIt if i 0.1 iii tn 	high tern per - 

iture. cit extreme pi I seed the dilution 

aicr ihe standard seed material is set-

tled domestic wasrew.iter that has been 

stored at 20 C for 24 to 36 fir. Use suf-

ficient seed to produce it seed correction 

(4gi of at least 0.6 mg/i 

Sonic samplec for example. certain 

industrial wastes mas require seeding 

because of ios% microbial population. 

but they contain organic compounds 

that are not readily oxidized b) domestic 

wastewarer seed For evaluating the ef-

fect of such a waste in a treatment sys-

tem. it is better to use specialized seed 

material containing organisms adapted 

to the use of the organic compounds 

present Obtain 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 lprekrably 3 to 8 km 

(2 to i miles) belowl if the waste is not 

being treated. When these sources are 

not available, develop adapted seed in 

the laboratory by continuously aerating 

a large sample of water and feeding it 

with small daily increments of the par-

ticular waste, together with soil or do-

mestic sewage, until a satisfactory mi-

crobial population has developed. The 

special circumstances that call for the use 

of adapted seed also may require a seed 

concentration higher than the standard 

1 to 2 mI/I. 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 in 

attempts to estimate the effect of a waste 

on the receiving water. (See Section 

507.1 ). 
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c. Pretreat','enI 

I) Samples containing caustic tiLt-

linit 	or icidits 	Neuiraliie tO about 

p1 with I N I lS0i or '.aOl I. us. 

I hg .1 p1 I meter or bronithNniol hi tie as 

alt outside iiilueatiir. 1 he pI I of the 

s.'etkd dii Li tot n water shoti Id not he 

ia nged liv th(- prepara ton of the lowest 

IiIutoun of sample. 

2) Sam pies ct,ntai mng residual chin- 

line compounds—it the samples stand 

jr I to 2 hr. the residual chlorine often 

%j ll be  di SS1 pated. Prepare B() I.) dii u - 

ruins with properlY seeded standard di- 

rition water. Destroy higher chlorine 

'cidiiais in neutralited samples by add- 

tog NaS0. Determine the appropriate 

ji:lfltItV of sotltiitll sulfite SOlLitiOfl on I 

I(K)- to I .000-mi portion of the sample 

Iv adding 10 ml of I + I acetic actd or 

I + 50 II 2SO4. followed by ID inI KI ti. 

0 .' 1 100  niP and ritratinC with 

\ 	\,(I 	.. 	j.rj 	1, 	'I'.....  

iodide end pti ,\d.i to .1 subtile of 

sample the c10.iiiiit\ it \uiS0 solution 

lelernhiiteil his th(- .ttose test, tots. and 

.ttier I)) ti 20 win test a s.iniple for re-

sidual 1.111011VIL to illcti, the treatment 

Prepare R( ) I) dilutions with seeded 

st;ttid,it ii dtlut Ito wirer 

Sani1iles coilt.uinung other 11150 

so list.0 tic Cs 	Si liii  ties sot ii as ilit ise' in i to 

t ndu str ial ss astes 	Ii ir ext iii pIe. ti t.S N 

metals derived fri till p  tat tOil s astes - 

frequetitl. require spec at study intl 

trtitnlent 

4 ) 	Sa nip les sup ersa ti ira ted with 

1)( ) 	S.iniplcs e i,tlt,Lltutlil more I hi.oi 9 

g I I )( ) at 20 ( : mar he encountered 

dcuninil winter tiiuiiths or in lo.clities 

svhere aleae are crossing actively I 

pres tnt loss it osvgen ilunoig incubation 

of these samples. reduce the I )() to saiu-

ration by bringing tile simple to .ilutitit 

20 C in a partk tilled bottle and agtiat-

itig it by vigorous shaking or bs aerating 

with corn pressed air 

d. Dilution technic Make sever.il di-

hi to ins of the prepared sa ni pie' to ot tt,i in 

the required d e pletions The Iollocc ing 

diloitons are suggested 0 I to I (Y's br 

strong trade wastes. I to St for r.iw and 

settled sewage. to 25% for osudiieel el 

1,1 uents. and 2 5 ti I o(" br pi il iii ted r is' - 

er waters. 
i (:iie1ulIv siphon standard dilution 

water, seeded if necessary, into a gr.tdu-

ated cylinder of 1.000 to 2,000 ml ca-

pacttv, filling the cs under hilt bull rh - 

not entrainment of air. Add the qu;intitv 

of carefully mixed sample it, make the 

destrt'd dilution and dilute to the appro-

priate level with dilution .iter Mix 

well with a plunger-type mixing rod, 

avoiditig entrainment of air Siphoti the 

mixed dilution into icc ii B() I) bottles.  

	

terniio.uilun ..l i lie iititi.il 1)0 in the 	lie tieee'ss,irs 	I hose dilutions shuts ui 

itlisture. stopper ciglitls ,iiicl 	iii oti.ite 	rcsidu.ul l)() itt it least I tii 	I itoh ,i di. 

ir 	class it 20 C Water N. 	the ROl) 	pletioit itt at leasi 2 tug 'I itt most tilt 

bottles lis iiiveitiilg iii a tras itt sc,uiei iii abut' 

the uicuhatiit itr us usitlg .1 s1ie'et;d sca 

oi seal l,t, tie' l'repa ru sueet.'e'd I tig ilui u' 

tititls of losS er iiticetitration iii the sinit' 

irc.uulilt'r or by adding dilution setter to 

the u no see! l tr to in of the p r cc I.e1 i iig di 

lotion 
2 ) I 'lie ciulu lit in ieciin ic to .tv lie gr u'a C ' 

Is soii1litit.'tl cc lien suitable ;ifllouiits cit 

sa ill plc' ,u re nie.l so tech cii ret il. I un i lii it 

les of k nose ii capac'i is with a large-ri p 

vtilti metric piper and the' ht ides ire 

tilled cc ith suthe ient dilution ccate't to 

pertiiut tnsertui ii utf the stopper cv ithutiit 

leac' u tig air ii iii d dc's Make di let lit Ins 

greater tliati I . ID)) liv diluting the' waste' 

in a volu metric flask betore adding it to 

the itlCUi)ituiifl h1l)ttle'S buir hnal dilution. 

e. Du'tu'r,uinc1t15l i.u/' DO: II the' 

sample represents I or bore if the 

lowest B() I) dilution, determine 1)0 ott 

the u ndiluted sam pie '['his determi na-

ti(in 5 LiSUIIl%' omitted (In sewage' and 

settled ethluents known to have a 1)0 

content tub practicallY 1cm With sam 
ples having an ,,nmu'hate o.svgu'n eli. 

,mznd. use a i.'alelIIe1ut'l initial 1)0. in-

asmilu'/' as such a ,li.',nanel represents a 

load on i/ic re'Ct'i e'in ,g ia.'aIer 

f Incubation' Incubate t he blank di - 

lution seater and the diluted samples for 

1 days in the dark at 20 C. I lien deter-

mine the 1)0 in the incubated samples 

and the blank using the azide modifi-

cation of the iodumetric method or' a 

membrane electrode Unless the mem-

brane electrode is 0cci. use' the' alum 

liocculation method for incuii,uted sam-

ples of muds and the copper sultate-suI 

fatnic acid method for activated sludges 

In spit ill ca'.', they nicidUic .itiuifls may 

Si 

4. Procedure 

a Picparano?l of ,/i/UflOfl :. at, Rt-

lore use. store the dot iiid ss .iter in cot 

toil- plugged boil es ltutc eiitiuch br it Ci.) 

hcconn' s,ittir.iiCd v6ifll I)( ) or. if stuc h 

sIor.utZe is not pr.Ictical, s.ttIIr.tie the sea-

ter it sli.iking the parti;1lli tilled bottle 

or by .tratlflg scuth a suppis of cLan 

ci 101 pressed air U st d st ii k'l sea icr at 

20± I C. 

Pl.0 c the desired viilunie of distilled 

seater in a seuutalule bottle and add I ml 

each of pbiisf)hate I iulfer. MgS0. 

(a( l. and leO. solutions I of water. 

It Iiliuiitin cc aol IS iii be storesd in the 

incubator add the phi opIu.ure butler 'ust 

before iisiii rio' duliiriitn water.  

h.Seeding Sec ¶ 3h et seq. preced-

ing. It the dtlutuctn water is seeded, use it 

the S.i me da v it  IS prepared. 

g .S'el 	ill i't't'iiOfl 	It tlit' diliitiiiti S%,i 

'n is seeded. deter to lilt the' tt ge ii tie' 

ile'tiOil itt tile' succi hs setting up .i se'p.i 

- Itt' series tub seed tlu lout' (its tilt1 se-let it iug 

hose resuulting Ill 4)) Ii, 0 	oxygen clt" 

iler ellis in 	ills s I. sc (lilt' t it i he'se tie'' 

,sle'tui,ns to caleiil,ite' the corree!ioti due ttl 

he sm,ulI anitucint  of seed ti the elihorioui 

cc,ttet l)o not list' rue' settled 111,1111, ton 

seed C. irre'e t till I iecauise' the i-il,iS se(:ded 

dilution sc,iue'r Iul,unk Is sulije't t to e'rr.itit 

ut sid.ititin due to the' ve'rs 111MI dillillon 

of seed. se hieb i not ch,tr,iete'ristic cit I lie 

seeded si ni jilt' 

I, 1)iIuiwi' zaIi'i 	'mit, of I- ill icc o 

11(_)t) bottle's with unseeded 	u!iliitiuin 

sc ater St tjipe'r and ss i t er seal i we ti1 

these for iuieuli,itioil Determine the 1)0 

iuetore uiieliiiatutil in the tither iiuuit It' 

Use the 1)0 results on these two bortles 

as i niteigh check oil  the quahir itt the 

unseeded ijulutioiu water I )tt not use the 

de'pletioti tibtai tied as ,i hl,u nk correction, 

it should not be noire than t) 2 mg. I and 

preferably not more than 0 1 mg I 

i (;i' i.'. ,glutam:l JOel .heck I'he' 

B() 1) test is a I uituassa. pri t<eilu me - eiun-

seque'tltls , the results 11>t.mit'd ire intlu' 

enced greatlY its the presence (lb tush. 

substance' e)r lilt' use ii) .1 pi tuur seeding 

material. I)istillesl waters free1uentiv ,ire 

contt.Iniintltt'el with tuis uc substances" 

must oltcti copper - and 50the sewage 

seeds art' relatively nit tive 11w results 

obtai tied ss it h such cc ,irerc ire' always 

low. 
The quality of the dilution scarer, the 

etlectivefless of the seed. and the technic 

of the analyst should lie checked periuid' 

ica I lv bs' u Si tlil pure I trila fl N' tom pot! ntis 
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having known or determinable 13()D. II 

a particular organic compound is known 

to be present in a given Waste, it may 

well serve as a control on the seed used 

For general B( ) I) work, a mixture of 

glucose and 1!ltitanl ic .i id (I 10 mg/I of 

each) has icr ii in adva ntages. Glucose 

has an exeeptiiinallv high and variable 

oxidation rate with relatively simple 

seeds When it is used with glutamic 

acid i lie ox ida iii in ía tc is sta hi Ii ,.ed and 

is similar to that obtained with many 

municipal wastes (0 16 to 0.19 ex-

ponential rate). In exceptional cases, a 

given component of 1 particular waste 

may be the best choice to test the efficacy 

of a particular seed. 

To check ihe dilution svater, the seed 

material, and the technic of the analyst, 

prepare a standard solution containing 

150 mg/I each of reagent-grade glucose 

and glutamic acid that have been dried 

at 103 C for I hr. Pipet 5.0 ml of this 

solution into calibrated t net, fiat on hot - 

ties, fill with seeded dilution water, and 

incubate with seed control at 20 C for 5 

days On the basis of a mixed primary 

standard containing 150 mg/I each of 

glucose and glutamic acid, the 5-day 

BOD variesin magnitude according to 

the type of seed, and precision varies  

with the quality of seed, as shown in 

i'able 507 I. 

Except with the oxidited river water 

and effluents, a low seed correction re-

sulted in .inippreciablv higher value for 

the standard deviation. (heck each seed 

source to determine the amount re-

quired to obtain optimum precision If 

results dilkr apprcciahls from those giv-

en in 'I able 107•1 alter the seed source 

has been considered, the technic is ques-

tionable. 

/ l,n,ni'dzate dissolved oxygen dc 

mand Sulistances oxiditable by mo-

Leoalar oxygen, such as ferrous iron, sul-

fite, sulfide, and aldehyde, impose a load 

on the receiving water and must be tak-

en into consideration. The total oxygen 

demand of such a substrate may be de-

termined by using a calculated initial 

t)O or by using the sum of the immedi-

ate dissolved oxygen demand (l1)OD) 

and the c-day ROD. Where a differ-

entiation of the two components is de-

sired, determine the IDOL). The 

11)01) does not necessarily represent 

the immediate oxidation by molecular 

DO but may represent an oxidation by 

the iodine liberated in the acidification 

step of the odometric method.  

'Ihe deple(ion of 1)1,) In .1 siarid.ird 

svater dilution of the s.impk in I 	nun 

has been an iii r.i r il 	selected as the 

11)01). lu determine the 11)01). scim 

ratclv iuleasurc the 1)0 of the s.i iitpie 

(which in most cases is /cro) and the 

1)0 of the J111,111011  ss a icr Prcpa re iii 

appropi'iate di lunon of the s,imhilc md 

dilution water ,i nil determine the 1)0 

after IS iii in. ihe calculated 1)0 Of the 

sample dilutiiiii Iii ntis the iibsers'i'd I )( 

after IS miii is the 11)01). in mdli-

grams per liter, of the s.snsple dilution 

5. Calculation 

a. f)ef:n:tsons 

D. = DO of origin.i I ililet ion sv.stcr 

1) = 1)0 ol diluted c,amplc 15 otto alter 

prcpar.ittt)fl 
= DO of diluted sam plc .oIter incuhai ion 

S = DO of original undiluted simple 

1). = IX) av.iilahlc in dilti lion at /&'ri, time 

= Dop+SP 
p = decimal friciisin of dilution water used 

P = decimal Inaction of sample used 

B = DO of diluiion of seed control before in 

culiaiion 
By = DO of dilution of seed conirul alter in-

cuhaircin 
J = ratio of sect! iii sample to seed in control 

% seed in t)i 

% seed in Bi 

S,dcorrcction =(Bl ISi)J 

Ihe I )() dt'icrmincd on the unseeded 

dilution water .ilter incul,.utiiin is no( 

used in the R( ) I) calculatiiins because 

this pr,lctice sviiuld overcoi're t for the 

dilution water In all the above cak'u-

latuins. corrections arc not made for 

small hisses of I)( ) in the di hit ion water 

during inc tifiatin If the dilution water 

is uncatist1ct1ir5 proper correcti(,,tis are 

difficult anti the results are qoestioltalilt' 

6. PrecisiOn and Accuracy 

At present there is 	to staisd.ird 

against ss liich the auuracy of the B( ) 1) 

test can be measured To obtain inter-

laboratory prccisi(In data, a glucose-glu-

tamic acid misturt' (1141 preceding) 

with a theoretical oxygen demand value 

of 194 mg/i was anals ted by 73 partici-

pants. with each laboratory using its 

(iWti seed material The arithmetic 

mean of all results ssas 175 mg/I and 

the standard deviation of that mean was 

26 mg/I (I ci;) 

- I 151)1)  
 P 

l,,i,,,ed,aD' I,ssok''J iixyge'i di' 

01,51St! 

mgI 11)01) 
= 	1) 

I,  

5071 	Fi, i, F('i Of Sisi, 	ki, i 	s'.i, (Usi.1s 

1-day 

o, 1101) Rsuit'. 

Mean 	 Standard 
Seed 

1-das 801) 	Deviation 
Correction 

mg/I 	 mg/I 
mg/I 

>0.6 218 ± II - Settled fresh sewage 
Settled stale sewage >06 207 ± 8 

River water (4 oources) 0.05-022 224.242 ±713 

Activated sludge effluent 0.07-0 68 221 ± IS 
Trickling filter effluent 0 2-04 225 

I'. Biochemical oXen demand 

When seeding is not required. 

D -L) 
mg/I BOO 

P 
- I 

When using seeded dilution water. 

mg/I BOD = 
(Du-Ds)-(8iB2).[ 

P 

Including IDOD if small or not deter-

mined, 
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OXYGEN DEMAND (CHEMICAL) 
'Ire 	cheniica) 	1\5''tn 	d(in-(ncj 

((.() Dl deterniinat :oit  is a illt';iSurc' of 
thc o\Vgeri ((lu Vi '('lit uI i hat port: on Of 
the orga nic matter In a sampl e  that is 
'.1155 eptililt' to oxidariori by a stron g  
henitcal oxid lot It is an Iniporr.int, 
pidlv measured para meter for streirn 

!11d irid 0 str al waste SRI dies and control 
'I 	aste treatmt'nt plants I IliweVer, in 

s .1 ')('flce of a catalyst the ri:c'thod jails 
Include some organic compounds 
h as acetic acid) r liar are biologicall y  

Is ,iilalile to the stream organis ms  while 
or I ud I rig Sum e biological corn pounds 

(su(h as cellulose) that are not a part if 
tlic imrnediart' hiochtmi ci l load on th e  
osyge assets of the receiving water. The 
carbonaceous portion of nitrogenrius 
compounds can be determin ed, but 
there is no reduction of the dichrtimatt. 

I.. 

bY .imn:onri in a ss isle or l,s atiliociri ts  
liberated from the proteiiiaccr.tjs fli,itr,'r 
'.Aith crtain wastes containcng ti,s 
substances. i 1i is test or a 011.1 I org;i ii Ic 
carl)on deter orin.i t or: 171,1 1v he the on Is' 
method for determini ng  the org;ioir 
load Where wa stes coot a in only rca cli Is 
ava iLil, Ic cirga 0 ic bactt'r al ho Id .1 nil no 
toxic iii a tier, the results can be used tu I 
appro.s ins ate the u Itoir ire ca rbonac c c iii 
BUD values 

'I he use of cactl s the sam e  tech nit-
each ti tile is im porta itt heca ii se ott lv a 
part of the orgii nic 01 at ter is i nclu,li'd 
the proportion dependin g  on the cheni 
ica I Oxidant u cud the str uci lire of t lie i ir-
gan K corn pou nds, and th e  n;i ill psi Ia liVe 
procedur e . 

The di(hr(in)ss te rellu x in t'thod has 
been selected for the (1)1) (Icternunj- 
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_ON;Ts 	sr.! 

a. I'rznezp/e Most tYpes of organic 
matter are destroyed h5 a boiling mis-
wre 01 hromic .snd sulfuric- acids A 
sample is refluxed with known amounts 
of potassium dichrornat e  and so Ifuric 
acid and the excess dichromat e  is titrated 
with ferrous amnionium sulfate, lhe 
aninunt of oxidi,ablc' organic matter. 
measured as oxYgen equivalent is pro-
poriiona I to the potassium dichromate 
consumed 

h. InIer/'crr'fla' and inadequacies.. 
Straight-chain ahiphatic compounds, 
aromatic hydrocarbo n s, and pyridtne 
are not"xidiied to any appreciabl e  ex-
tent. although this method gives more 
nearly complete oxidatn than the per-
manganate method. T

io

he straight-cha in  
compounds are oxidized more eflcetively 
when silver sulfate is added as a catalyst 
however silver sul1itt' reacts with chlo-
ride. bromide, or iodide to produce pre-
Cipltatc's that are oxidized only partially,  
by the procedure 'l'here is no advantage 
in using the catalyst in the oxidation of 
aromatic hydrocarbons, but it is essen-
tial to the oxidation of straight-chai n  al-
cohols and acids, 

The oxidation and other difficulties 
eaused b the presence of chloride may 
be overcome by using a complexing 
technic for the elimination of chloride 
This is.iccomplish cd by adding mercu-
ric sulfate to the samples before reHux- 

ing I his ties up the hiloride ion a, 
ss ilu lilt' iri crc- uric tb br ide cc tn pIes ill, 
greatly reduces its .ihiilit to react lur 
her 

Nitrite exerts a (A)t) of I I rug 
N Si rice cr Incert Ira Irons of jut r ire iii P d 
luted wat('rs rareR- eSt ted I or 2 mr 
the i ntcrference is ciinsrdt'recj i 
signihc.inr and usualls is ignored Is 
dim nate a sign fic,i nt i nterl 'ercnce due 
to nirrire. .:dd I:) rug sulfamic acid trig 
ni0ite N in the reflu'siti g  flask. Add the 
sulfa mc .icid t i the standard d ichronia te 
Solution since it ni ust be included in the 
distilled ss.irer blank 

5. .'lpp/:.-.zIl,,, The nreth,xj can be 
used to cletertil inc CX) 1) valu es  of 50 
mg/I or more with the concentrat ed 
dichroma 'Ni th the dilute d ich ro 
mate, values heloss- Ii) mg/I are less ic 
curate but indicate the order of magtsi - 
mdc' 

d.Sainp/lng and StOrage lest un-
stable samples without delay. II oitioge. 
nuze samples containing seitleable solid'. 
in a blender to permit repre'.entit i vc  
sampling If there Is to be a delay before 
analysis, preserve the sample by acid 
itication with sulfuric acid. Make rflircs I 
dilutions in s'olllrxretric Hacks for s 
containing a high (DI) in order ti N 
duce tils- error irififfCtIr 0 
small volume'. 

2. Apparatus 

Otto lcec.ils'.l I F  is'. iris .int.igcs over other 
os itlants in ocidi,.ilcilit5 . .ipl))i(;il)ilct% to 

ss ide varicil of' sa iii P 1c'.. a rid cast' of ,  
OLiliipii I,itioti I he test will find its ma-
gor usefu ness for waste ('(In trol pu rpclses 
.i her mi n va I ut's h.i cc lit'eti oh tai ne,J 
.i rid si 'rrela i,I with some or her rn por 
t.m: pa rim eter i r para meters 

1. General DjSCUSSjOn 

OXYGEN DFI• CHEMICAL) 

a. Retlux .zppatitui,  tIl1'.lstln 	ci. 
500-ml or 250-nsl erlenmeyer flask, 
with ground-glas s  24/40 neck • and 
30)-mm lacket Liebig, West, or equiva-
lent condensers -  with 24/40 ground-
glass Joint, and a hot plate having suf- 

Coticing 5000 or rquivsilent. 

tCorncng 2ioii,91 548. or c'quuvalcnr 
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ttcient power to produce it kCiSt I 4 \A 

cm 1  (9 'N/in. 2 ) of heaiing surface, or 

equivaknt, to insure adeuau hoilinu of 

the contents of the refluxing flask 

3. Reagents 

a Standard potaii lint dh/tro,,1,zic 

olutiün, 0.2 SON; I)issolve 12.259 g 

K2Cr2O7, primars standard grade. 

previously dried at 10 C for 2 hr, in 

distilled water and dilute to 1.000 ml 

Sulfuric acid reagent. -  Conc I llSO4 

containing 22 g silver sulfate. Ag2S0, 

per 4 kg (9-Ib) bottle ( I to 2 days re-

quircd for dissolution). 

Standard ferrous ain,,zon,uni  sul-
fate rztrunt, 0. IN: Dissolve 39 g 

Fe(NH4)2(SO4)1•6H O in distilled wa-

ter. Add 20 ml cone 112SO4, cool, and 

dilute to l,(X)O ml. Standardi,,e this so-

lution daily against the standard 

I's20207 solution. 

Standardization—Dilute 10.0 ml 

standard KzCrzOt solution to about 100 

ml. Add 30 ml cone HIS04 and coo1. 

'I iu'ate with the ferrous ammoniuni sul-

fate titrant, using 2 to 3 drops (0.10 to 
(uS nil) ferroin indicator. 

in! K1(.r O X0 25 

Nocmahn = ml Fc'(NI-I)AS002 

L l"errozn i,zdictztor solution: Dis-

solve 1.485 g I .10-phenanthroline 

monohydrate, together with 695 mg 

FeSOI•71-120 in water and dilute to 

1(X) ml. This indicator solution may be 

purchased already prepared. 

e. Mercuñcsulfaic. I-lgSO4. crystals. 

f Sulfiinzic acid; Required only if the 

interference of nitrites is to he eliminated 

(seelj lbabovc).  

4. Procedure 

a ITñit??le 01 0/ amfilcs iit/." (. ()L) 
ta/ut's 01cr 50 cog.-' I 

Pla(e 50.() ml sample or a smaller 

simple portion diluted to 50.() ml in the 

(X)ml refluxing flask Add I g 

I lgS( ) . several lioilu ng chips. a rid c  .o 
nil F! 1S01, Add the I-I 2SO4 very slow-

ly, with mixing to dissolve the I lgSO4. 

C ool while mi sing to a void possible hiss 

of volatile materials in the sample. Add 

25.0 ml 0. 2 SI) N KiCrOi solution and 

again mix. Attach the flask to the con-

denser and start the cooling water. Add 

the remaining acid reagent (70 ml) through 

the open end of the condenser. Continue 

swirling and mixing while the acid is 

being added Mix the reflux mixture 

thoroughly before heat is 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. 

Alternatively, use sample volumes 

from 10.0 ml to 50.0 ml and adjust vol-

umc's, weights. and normalittes accord-

ingly . Consult Table 508 :1 below for 

examples of applicable ratios. Maintain 

these raniis and folliiw the complete pro-

cedure as outlined above. 

Use I g  I IgSO4 with a 50.0-mI 

sample to complex 1(X) mg chloride 

(2,000 mg/I). For smaller volume sam-

ples use less I 1g504. according to the 

chloride concentration ;  maintain a 10.1 

ratio of HgSO4 CI. A slight precipitate 

does not affect the deteim,isation ad-

versely. As a general rule. COD cannot 

be measured accurately in samples coo-

taming more than 2,000 mg/I chloride 

Reflux th e  iii ixture for 2 hr or use a 

shorter period lor particular xs astes ii it 

has been found to give max i niunt (() 1) 

Cover the open end of the otidenser 

with a small beaker to prevent foreign 

material from entering the r( ,fluixing 

mixture. Cool and wash down the c'itit-

denser with distilled water. 

l)ilute the nlixture to ,iliour twice Its 

volume with distilled water, cool to 

room temperature, and titrate the excess 

dichrom ate with sta tida rd ferrous ;t tu 

moniuni sulfate, using ferroin indicator.  

Generally. use 2 to i drops (0 10 to 

0.15 nil) indicator Although the qu;In - 

titv of ferroin IN not critical, use a con-

stant volume lake 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 sanie manner a blank 

consisting of distilled water, etial in 

volume to that of the sample. together 

with the reagents. 

b. Alternate procedure for low-COt) 

samples 
Follow the standard procedure. ¶ 4a, 

with two exceptions: (i) Use 0.025 N 

standard K1CrI01. and (ii) back-tttr;ite 

with 0. ION ferrous animonhiim sulfate 

Exercise extretile care with this priice- 

dure bcc;iusc even a trace i if organic 

matter in the glassware tim the attno 

sphere tn ;iy cause a gross error If a fur-

ther increase in sensitivity is rec1uired. 

reduce a larger sample to 20 ml (final 

total cob me 60 ml) by h ol i ng in the 

rCflL1XI610 flask tin a hot pl;Itt' in the pres-

ence of all reagents. Carry a blank 

through the same procedure 'l'his tech-

mc has the advantage of concentrating 
the sample without significant loss of 

easily digested vola tile materials. I-lard - 

to-digest volatile materials such as cola-

tile acids are lost. but an improvement is 

gaitied over ordinary evaporative con-

cennr,iiit)n methods. As sample viilu mc 

increases. chloride concentration also in - 

creases and more HgS()4 is retiircd. 

c. L)etermination of stan/arl olu-

zion- Evaluate the technic and quality of 

reagents with a standard solution cii ci. 

her glucose or potassium acid phthal 

ate. See Precision and Accuracy, below, 

for reference to phthalate. Because glu-

cose has a theoretical (:01) Of 1.067 '/ 

g. dissolve 468,6 mg glucose in distilled 

water and dilute to 1.000 ml for a 500-

mg/I (:01) solution. Potassium acid 

phnhalate has a theoretical COl) of 

1.176 g/g; therefore, dissolve 425.1 mg 

pot;i cci urn acid p hi hal;i te in distil It'd 

§HgSO4 may be measurca conveniently by volume, 
using a reagent spoon ieg.. liach Company No 69 

Ul F Smith Chem cat Company. Colurn bus. ( )hnr, 	or equl v.ih'nn 
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water a nil dii Li te to I .000 iii I for .i SIlO- 

mg/I (A)D 'ailtition A 9 to I (10% rt-- 

coverv of the theoretical osvge'n demand 

ca ii be C's iii ted 	s r h 	it.I 55 iO fli Jt iii 

phth.tlati- 	I his re - .111e'nr has an ad- 

vanuiL'e Liver glucot- in that it can be 
srniidardited chemu.tllv It is also stjhle 
over it 1wriod of t rtr t- , w ht-ie'.is CI LICOSI' 

iii at ut' Cliii un Pi isisI tii( )IiuIZu( ,ill q Lii ti 
ra pld lv 

Calculation 

Ia hINXS.000 
mg/I (UI) = 

ml sample 

where COD chemical oxygen demand 

from dichrornatc, a = ml l''(N I 14)2-

(SO4)2 used for blank, b m l Fe-
(NI 14 )2( SO4)2 used for sample. and 
N= normality of Id NI I 4)2(SO4)7. 

Precision and Accuracy 

A set of synthetic unknown samples 

ci inta iiii rig F)otasst urn acid ph tha late and 

sodium chloride was rested by 74 labo-

ratories. At 200 mg/I COD in the ab-

sence of chloride, the sna ndard dcv anon 

was ± I I inig/ I (coethcienr of variation, 
(u 5%)  At I (ill me: I (fli) and 1(10 

large-scale .ipplic2ttion of pesticides 

in agricultural and forest areas can con-

tribute to the presence of these toxte ma-

terials in surface and groundwarcrs and  

mgi' I chloride, the st.i ndard dcv ia to in 

was ± 14 mg/I (10 8%). 

The .itturacv of this method has been 

determined liv M ion' a tid .Issi icia It's 

li ir mu isi olga nrc corn p iii nds the irs ida - 

Oon is 95 111 1001, of the theoretical sal-

ue. Rente'nc, ti,luenc', .t nd p  ridine' are 

not oxidized. 

Bibliography 

Mui.iis. M NI 1936  H ioluigical jiUi i iic,iiu, in of 
whet suluiuons / Soc Che,u: In,! (Lon-
don) cc 711 

M00RI., W A.. R (: kRoNi'R, 4 (C kccai-
iiou-i 194 1)  , l)ichruim;iii' rdlux to erhuj for 
detcimunarion of oxygen consumed ,4nal 

C/air, 21 953 

Moos,,, W A. FJ I.uirisck a C C Ri.c,i,iiorr 

19S1 I)rtcrmiiiar inn of oxygen-consumed 
values of orgaiiiu wasres Anal. Chem 
23 1297 

MEDAI is. A I 1951 1'i-st for traces of organic 
m-arrer in water ttnal Chcvn 231318 

SURRAHMASYAN, P.. C. Ssstv a S. PAit,si 
1919.   Derrrminarion of the permanganate 
value for waters and sewage effluent con-
olning nitrite. Analyst 84 711 

SYMONS. J.M., RE Mc.Kiissiv & K H Hsssi 
1960. A procedure for uhL'terminariu,n of the 
biological treatabilirt of industrial wastes. / 
Water Pollu: Control I-ed 32 1141 

Doass, R.A. a R T WILLIAMS. 1963. Elimina-
tion of chloride interference in the chemical 
oxygen demand ti- i Anal Chern 3C  1064 

ultimately in water supplies. Con-

tamination can occur through drainage 

from the surrounding terrain, precipi-

tation from the atmosphere. accidental 

spills of pesr ci des in the Wa terhi'd .i rca. 

or a en iSS -connect ion on a disr r i ho ton 

system 

Gas chri i nra rogr.i F 1 ic ni er hi iii s for the 

deter mi na tii in of the orga noc Ii or I ni' 

pesticides and chlorinated phenoxv acid 

herbicides in ss ater are presented here. 

1. General Discussion 

a. Pr:ncspli' This gas chrornato-

graphic procedure is suitable for the 

quanritatrve determination of the fol-

lowing specific compounds: RI IC, lin-

dane, heptachlor, aldrin. beptachlor 

epoxide. dieldrin. endrin, Captan. 

E)Dt'l. 1)1)1), DI)'l - mc'thoxychlor, en-

dosulfan, elichluiran, mirex, and penta - 

ch loronitriil,ietiiene L nder favorable 

circumstances. Stroluane, toxaphene. 

chiordane (tech.). and others also may 

be deter in i ned. Certain organ - 

opbosphorus pesticides, such as para-

thion, meth'Iparathion. and malathion, 

which resp(ind to the electron capture 

detector, also may he determined. how-

ever, the analyst must demonstrate the 

usefulness of the method for the organ-

ophosphorus or other specific pesticides 

bebife applying it to sample -analysts. 

In gas chromatography a mobile 

phase (a carrier gas) and a statiotiary 

phase (column packing) are used to sep-

arate individual compounds. The car-

rier gas is Ni, Ar, He. or Ha. The sta-

tionary phase is a liquid that has been 

A c'hol i nestera si, inhilmlon m it hi it! is 

presented as it means of screening s.i m - 

pIes for orga iii phosphorus a rid carlia - 

mate pesticides I he in cr hi ids are a pji  Ii 

cable to both finished and natural 

surface waters, 

coated in .iii on - ri granular solid, called 

the colurn ii packing, that is field in boro-

silicate glass tuluing 1 he column is in-

stalled in an oven so that the inlet is at-

tached to a heated irileetor block and the 

outlet is attached to 'a detector. Precise 

and constant temperature control of the 

injector block, the oven, and the detector 

is maintained- Stationary phase matcri - 

al and concentration, column length and 

diameter. oven temperature, carrier gas 

flow, and detector type are the con-

trolled variables. 

The sample solutton is tnjected 

through a silici inc rubber septum onto 

the colutnn with a microsyringe. - 1 he 

pesticides - are vaporized and moved 

through the column by the carrier gas. 

They travel through the column at dif -

ferent rates, depending on diflrences in 

the partition coeflicients between the 

mobile and the stationary phase. As 

each componetit passes through the de-

tector a quantitatively proportional 

change in electrical signal is measured 

on a strip-chart recorder. Each com-

ponent is observed as a peak on the 

509 PESTICIDES (ORGANIC) 

509 A. Organochiorine Pesticides (TENTATIVE) 
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3. Reagents 

1, 1, 2-zrichloro- 1,2. 2(rifluoroethane* 
See Section 5520B.3b. 

Hydrochloric acid, FICI, 6N. 
Filter paper. t 

4. Procedure 

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 red ispersed 
to their original condition. 

Flotation.' Support tube in a vertical 
position. Start flotation period at sampling 
site immediately after filling tube. The 
standard flotation time is 30 mm. 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 hack 
and forth about its vertical axis to dislodge 
sludge from sides, and let settle for 5 mm. 
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. 

Extraction: Acidify to pH 2 or lower 
with a few drops of fiN HCI, add 50 to 100 
mL trichlorotrifluoroethane, and shake 
vigorously. Let settle and draw off solvent 
uto a clean dry beaker. Filter solvent 

through a dry filter paper into a tared 300-
niL conical flask, taking care not to get any 

Freon or equivalent.  

water on filter paper. Add a second 50-mi 
portion of trichlorotrifluoroethane and re-
peat extraction, settling, and filtration into 
the same 300-mL flask. 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 mm (or other specified) set-
tling time, mg/L." 

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

= (A - B) x 1000 

mL sample 

where: 
A = total gain in weight of lured flask, mg, 

and 
B = calculated 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 

11:: n, 	1 	t'. 	... ....  

arator effluent on 15 consecutive days, oh-
tairting results ranging from 5.1 to 11.2 
mg/i. The average difference between 
pairs of samples was 0.37 mg/i. 

The terms "solids......uspended." and 
"dissolved," as used herein, replace the 
terms "residue," "nontiltrable," 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/I. is desirable for 
drinking waters. Highly mitieralized 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 Siandard Meihods commtiiee, 1985. 

7. Bibliography 
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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 
re.sidue 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.3b). 

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 volatiltzation 
of organic matter, mechanically occluded 
water, water of crystallization, and gases 
from heat-induced chemical decomposi- 

2540 SOLIDS* 

2540 A. Introduction 
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tion, as well as weight gains due to 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 volatiliiatii)tl usually will he very 

slight. Because removal of occluded water 

is marginal at this temperature, attainment 

of constani weight may he 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 water 

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 dUll-

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 material 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 analysts 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. 
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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 vtsihle 

floating oil and grease with a blender before 
withdrawing a sample portion for analysis. 

Because excessive residue in the dish may 

li m a water-trapping crust, limit sample 

to no more than 200 mg residue. 

2. Apparatus 

a. Evaporating dishes: Dishes of lOO-mL 

capacity made of one of the following ma- 

terials: 
Porcelain. 90-mm diam. 
Platinum _GenerallY satisfactory for 

all purposes. 

High-silica glass.° 

h. Muffle furnace for operation at 550 

± 50'C. 
Steam bath. 
Desiccator, provided with a desiccant 

containing a color indicator of moisture 

concentration. 

Drying oven, for operation at 103 to 

105°C. 
j ,4naly(ical balance, capable of weigh- 

ing 100.1 mg  

105°C for I h Store dish in desiccator until 

needed- Weigh immediately before use 

6. Sample analysis. Choose a sample sol-

ume that will yield a residue hetwcn 2.5 

mg and 2(X) mg. Transfer a measured vol. 

uroc of well-mixed sample to prcweighed 

dish and evaporate to dryness on a steam 

bath or in a drying oven. If necessary. add 

successive sample poritonS to the same dish 

after evaporation When evaporating in a 

drying oven, lower iemperatur&° to approx-

imately  2°C below boiling to prevent splat-

tering. i)ry evaporated sample for at least 

I h in an oven at 103 to 105 °C. cool dish 

in desiccator to balance temperai tire, and 

weigh. Repeat cycle of drying. cooling, des-

iccating, and weighing until it  constant 

weight is obtained, or until weight loss is 

less than 4% of previous weight or U.S mg* 

whichever is less. 

4. Calculation 

2540 B. Total Solids Dried at 103-105CC 

3. Procedure 

a. Preparation of evaporating dish: If vol-

atile solids are to be measured ignite clean 

evaporating dish at 550 ± 50°C for I h in 

a muffle furnace. If only total solids are to 

be measured, heat clean dish to 103 to 

.Vycoi.produei of Coniing GIas. Works. Corn°iig. N Y 

or cqU°lefli• 

(A - H) X IiXX) 
mg ttat solid'. / t. 	j;tevotum. ;i: 

where: 
.4 = weighi of dned residue -4- dish. mg aid 

H - weighi of dish. mg  

Precision 

Singlelaborat(irY duplicate analyses of 

41 samples of water and wastewater were 

made with a standard deviation of differ-

ences of 6.0 mg/i.. 
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1. General Discussion 

a. Principle: A well-mixed sample is 

evaporated in a weighed dish and dried to 

constant weight in an oven at 103 to lOS'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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2540 C. Total Dissolved Solids Dried at 180C 

2 Apparatus 

Apparatus listed in 2540l3.2a-d is re-

,.;,:ed, and in addition: 

Giass-Jj/,er fl/sep djsks without or-
.;,nc binder. 

i-titration apparatus: One of the ml-
Is'. rig, suitable for filter disk selected; 

I .4'enibrane filter J'un eel. 

\k ha'rnan grade 934A}I, Geiman lype A/E. Mittipore 
':- .5 P40; E-t) Scienflc Speoaine'. grade 161. or rqoo. 
.Ikrl! At oi able 	ii4iiiirsnf 2 2 cc: 	4 7 cc ,  

Gooch crucible, 25-mL to 40-mi Ca-
pacity, with Gooch crucible adapter. 

Filtration apparalus with resersoir 
and Coarse (40- to 60-srn) fritted disk as 
filter support. 

Suction flash, of sufficient capacity for 
sample size selected. 

I)rving oven, for operation at ISO 
2'C 

3. Procedure 

Preparation of g/ass.Jiher filter disk: 

Insert disk with wrinkled side up into fil-

tration apparatus Apply vacuum and wash 

disk with three successive 20-mi volumes 

of distilled water Continue suction to re-

move all traces of water. Discard washings. 
Preparatio,i of eraporaong dish: If scrl. 

attIc solids are to be measured, ignite 

cleaned evaporating dish at 550 ± 50CC 

for I Is in a muffle furnace. If only total 

dissolved solids are to be measured, heat 

clean dish to ISO ± 2CC for I It in an Oven, 

Store in desiccator until tieeded Weigh im-

mediately before use 
C. .w/sciio,i oJ Jilter and sample sizes: 

Choose sample volume to yield between 2.5 

and 200 mg dried residue If more than 10 

min are required to consplcte filtration, in-

crease filter size or decrease sample volume 

hut do not produce less than 2.5 mg resi-
due. 

d. Swiipl' 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 aftcr fil-

tration is complete. Transfer filtrate to a 

weighed evaporating dish and evaporate to 

ci rs ness on a steam hat Ii If tilt rate ol u mac 
cse:I, :lo,I: pu'. aid st:cee'.'u'.c p.: r.  

lOt'. 	I:: 	he 	,i!l:e '.iI , ii 	titer 

l)u 	for at lr':m'.t I It in Lill oscu al 180 2. 

2C, cool in a desiccator to balance tem-

perature, and weigh. Repeat dryiiig cycle 

of drying, cooling, desiccating. and weigh-

ing until a constant weight is obtained or 

uimtil weight loss is less than 4% of previous 

weight or 0.5 mg, whichever is less. 

4. Calculation 

mg iotal dissolved solids/I 

(A - B) x tO(X) 

sampte notume, ml. 

where: 
A = weight of dried residue ' dish, ins, and 
B = weight of dish. mg . 

1. General Discussion 

Prisicip/e.' 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 eonstant weight at 103 

to 105'C. The increase in weight of the filter 

represents the total suspended solids. If 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. 

Interferences: Exclude large floating 

particles or submerged agglomerates of 

nonhomogeneous matenals from the sam-

ple if it is determined that their inclusion 

is 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 20(3 mg 

residue. For samples high in di'.s is ed 'oil- 

7 

Singliabteraini s ,miials'.es of 77 '.:mmnpies 

(if a kitowii of 2Q1 mg/I ss crc made with 

a standard deviation of differences of 21 20 

mg/I.. 

6. Reference 

Soicot ciii I. V I' i'S)) Water iifcryctalti,aitori 
in ioijt si lid', of v,ai'.-r analyst'. hid Eng 

(iicrn - Anal Ed 
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d.c thoroughly wash the filter to ensure 

rensoval of the dissolsed material. Pro-

longed filtration times resulting from filter 

clogging may produce high results owing 

to excessive solids capture on the clogged 

filter. 

Apparatus 

Apparatus listed in Sections 254013.2 and 

2540C.2 is required, except for evaporating 

dishes. steam bath, and 180°C drying oven. 

In addition: 

Pianchct.* alumtnum or statnless steel, 

65-mm diam. 

Procedure 

a. Preparation of glass-fiber filter disk: 

Insert disk with wrinkled side up in filtra- 

ieee '5,' 	F,chc,t '.5:'l.'.,r 	ii,,et,,n  

1 General Discussion 

Principle; A well-mixed sarnpk 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 I 80CC. 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 (sec above). 

Approximate methods for Correlating 

cheniieal aitalysis with dissolved solids are 

available. The filtrate from the total sus-

pended solids determination (Sectioti 

25401)) may he used for determination of 
total dissolved solids. 

Interferences: Highly mineralized 
waters with a considerable calcium, mag-

nesium. chloride, and/or sulfate content 

may he hygroscopic and require prolonged 

drying, proper desiccaoon, and rapid 

weighing. Samples high in bicarbonate re-

quire careful and possibly prolonged drying 

at 180CC to insure complete conversion of 

bicarbonate to carbonate. Ikcause exces-

sive residue in the dish may form a svaicr-

trapping crust, limit sample to no more 

than 200 mg residue. 

2540 D. Total Suspended Solids Dried at 103-105C 
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TRE ES, C.0 1978 Analytical analysis of the effect 
of dissolved solids on suspended solids deter-
mination J. Water Pollut. Control Fed 

50:2 370 

A Study of the Effect of Alternate Procedures 
on Effluent Suspended Solids Measurement 
Stream Improvement Tech. Dull No 291. 

National Council of the Paper Industry for 
Air & Stream Improvement. New York. N V 

2540 E. Fixed and Volatile Solids Ignited at 550°C 

tion apparatus. Apply vacuum and wash 

disk with three successive 20-mI 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 105C for I h If volatile 

solids arc to be measured, ignite at 550 ± 

50°C for IS 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. 

Selection offilter and sample sizes: See 

Section 2540C.3c. For nonhomogeneous 

samples such as raw wastewaer, use a large 

filter to pei'rnit 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 lO•mL volumes 

of distilled water, allowing complete drain-

age between washings and continue suet ion 

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 I 

h at 103 to 105 °C in an oven, cool in a 

desiccator to balance temperature, and 

weigh. Repeat the cycle of drying, cooling, 

desiccating, 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 

Calculation 

nig total suspended solids/I 

(.4 - B) x 1 000 

sample volume, ml 

where: 
.4 = weight of filter + dried residue, mg. 

and 

B = weight of filter, mg 

Precision 

The standard deviation was 5.2 mg/L 

(coefficient of variation 33%) at IS mg/L. 

24 mg/I (10%) at 242 mg/I, and 13 

mg/I (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 wastewaler were 

made with a standard deviation of differ-

ences of 2.8 mg/L. 
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1. General DIScuSSIOn 

Principle: The residue from Method 

13, C, or D is ignited to constant weight at 

550 ± 50'C. The rensaintng solids repre-

sent the fixed total, dissolved, or suspended 

solids while the weight lost on tgnttlon is 

the volatile solids. The determinatton 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. 

Interferences: Negative 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  

Have furnace up to temperature before in- 

serting sample. Usually. 15 to 20 mitt ig-

nition are required. Let dish or filter disk 

cool partially in air until most of the heat 

has been dissipated. Tratisfer 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 

(A - B) )<j 
mg volatile solids/I 	sample volume. mL 

(B - C)x 1000 
mg fixed solids/I = sample volume, mL 

where: 
A = weight of residue + dish before igni- 

tion. mg. 

B = weighi of residue -4- dish or filter after 

ignition. mg and 
C = weight of dish or filter, mg. 

See Sectiotis 2540B.2, 2540C.2, and 

2540D.2. 	 5. Precision 

The standard deviation was 11 mg/L at 

3. Procedure 	 170 mg/I volatile total solids in studies by 

Ignite residue produced by Method B. three laboratories on four samples and 10 

C, or D to constant weight in a muffle replicates. Bias data on actual samples can-

furnace at a temperature of 550 ± 50*C. not be obtained. 
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2540 F. Settleable Solids 

I General Discussion 

Seuleable solid', in surface and saline 

ss aters as well as domestic and industrial 

wastes may he determined and reported on 

either a volume (rnL/L) or a weight 

(mg/I.) basis. 

Apparatus 

The volumetric test requires only an Im-

huff cone. The gravimetric test requires all 

the apparatus listed in Section 254013.2 and 

it glass vessel with a minimum diameter of 

9 cm 

Procedure 

a. Vo/u,neoric: Fill an lmhoff cone to the 

I-I mark with a well-mixed sample. Settle 

for 45 mm, gently stir sides of cone with 

a rod or by spinning, settle 15 min longer, 

and record volume of settleahk solids in 

the cone as milliliters per liter. If the settled 

matter 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 oii 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. 

1. General Discussion 

a. .4pplicability: This method is appli- 

cable to the determination of total solids 

and its fixed and volatile fractions in such 

slid and semisolid samples as river and 

sediments, sludges separated from 

b. (Ira wmejr,c: 

I) Determine total suspended solids of 

well-mised sample (Section 2540D). 

2) Pour a well-mixed sample into a glass 

vessel of not less than 9 cm diam using not 

less than I L and sufficient to give a depth 

of 20 cm. Alternatively use a glass vessel 

of greater diameter and a larger volume of 

sample. Let stand quiescent for I h and. 

without disturbing the settled or floating 

material, siphon 250 ml from center of 

container at a point halfway between the 

surface of the settled material and the liq-

uid surface. Determine total suspended sol-

ids (milligrams per liter) of this supernatant 

liquor (Section 2540D). These are the non-

settleable solids. 

Calculation 

mg w'iilcabte sotids/L 

- mg treat suspended sotds/L 

- tag nonseitteable solids/L 

Precision and Bias 

Precision and bias data are not now 

available. 

Bibliography 
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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  

this is true also for wastewater, the effect 

tends to he more pronounced with sedi-

ments. and especially with sludges arid 

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 igtiition 

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 

arid rapidly absorb moisture from the air. 

Apparatus 

All the apparatus listed in Section 

2540B.2 is required except that a balance 

capable of weighing to 10 mg may be used 

Procedure 

a. i'otal solids: 
I) Preparation of evaporattng dish—If 

volatile solids are to be measured, ignite a 

clean evaporating dish at 550 ± 50C for 

I It in a muffle furnace. If only total solids 

are to be measured, heat dish at 103 to 

105'C for I h in an oven. Cool in desiccator, 

weigh, and store in desiccator until ready 

for use 

2) Sample analysis 
a) Fluid samples—If (he 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 I Is, cool to halance 

temperature in an individual desiccator 

containing fresh desiccant, and weigh. 

h) 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 ovets at 103 to 105'C 

overnight. Cool to balance temperature in 

an individual desiccator containing fresh 

desiccant and weigh. 

b. Fixed and s'ola tile solids' Transfer to 

a cool muffle furnace, heat furnace to 550 

± 50'C, and ignite for I 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) -< (XI 
total solids 

= 

- (A  
% sol8tite solids -  

A-B 

Si' fixed solids = 
(D 

4 

where: 
.4 = 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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5010 INTRODUCTION 

5010 A. General DiscussiOn 

Analyses for organic matter in ss ater and 

wastewatcr can he classified into two gen-

eral types of measuremCtS those that 

quantifY an aggregate amoufl( of organic 
matter comprising organic constituents 

with a common characteristic and those 

that quantify individual organic com-

pounds. The latter can be found in Part 

6000. The former, described here in Part 

5000, have been grouped into four cate-

gories: oxygen demai1dlng substances, or-

ganicallY bound elements, classes of 

compounds, and formation potentials 

MethodS for total organic carbon and 

chemical oxygen demand are used to assess 

the total amount of organics present. Gross 

fractions of the organic matter can be iden- 

ii lied analytical l . as iii i lie niezisu i ciiren i 

of HOD, which is an index of the biode-

gradable organics present, oil and grease. 

ss hich represents maicnal extractable from 

a sample by a nonpolar solvent, or total 

organic halide (TOX). which iiieasures or-

ganically hound halogens. Trihalon)Cthane 

formation potential is an aggregate meas-

ure of the total concentration of trihalo-

methanes formed upon chlorination of a 

water sample. 
Analyses of organics are made to assess 

the concentration and general compOsiti(iii 

of organic matter in raw water supplies. 
wastewaters. treated effluents, and receiv-

ing watcrs and to determine the elliciency 

of treatment processes. 

5010 B. Sample Collection and Preservation 

The sampling, field treatment, preser-

vation, and storage of samples taken for 

organic matter analysis are covered in de-

tail in the individual introductions to the 

methods. if possible, analyze samples ,m 

mediately because preservatives often in-

terfere with the tests. Otherwise, store at a 

low temperature (4C0 immediately after 

collection to preserve most samples. Use 

chemical preservatives only when they are 

shown not to interfere with the examifla'  

tions to be made (See Section 1060). Never 

use preservatives for samples to be ana-

lyzed for DOD. When preservatives are 

used, add them to the sample bottle initially 

so that all portions are preserved as soon 

as collected. No single method of preser -

vation is entirely satisfactory; choose the 

preservative with due regard to the deter-

minations that are tobe made. All meth 

of preservation may be inadequate 

applied to samples contaiflu 

,tft,UIIi 	f 	u-_.:uled iflaiic[ 
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5020 QUALITY CONTROL 

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 waste loadings to 

ircatinetit 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 matenal 

such as sulfides and ferrous iron. It also 

may measure the oxygen used to oxidize 

reduced forms of nitrogen (nitrogenous de- 

\pp 'vJ 5 Stnda,d Mrihoth Comrni . 1989  

enous demand. Nitrogenous demand his-

torically has been considered an 

interference in the determination of BOD, 

as clearly evideticed by the inclusion of 

ammonia in the dilution water. lite 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-

bonaceous and nitrogenous demands. 

Measurements that include nitrogenous 

demand generally are not useful for as-

sessing the oxsgcn demand associated with 

organic material. Nit rogenous demand can 

he e'itiniared directly from ammonia nitro-

gen (Sectioti 45(X)-NI-I); and carbonaceous 

demand can be estimated by subtracting 

he theoretical equivalent of the reduced 

iii rogeti oxidation from uninhibited test re-

tiIis. However, this method is cumbersome 

and is subject to considerable error. Chem-

ical inhibition of nitrogenous demand pro-

sides a more direci and more reliable 

tneasure 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 pnmary 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 nitritIcation as 

directed in ir 13.4e6) is recommended for 

samples of secondary effluent, for samples 

seeded with secondary effluent, and for 

samples of polluted waters. 

Report results as CBOD S  when inhibi-

ting the nitrogenous oxygen demand. 

When nitrification is not inhibited, report 

results as BOD,.  

3. Dilution Requirements 

The ROD concentration in most waste-

waters exceeds the concentration of dis-

solved oxygen (DO) available in an air-

saturated sample. Therefore, it is necessary 

to dilute the sample before incubation to 

bring the oxygen demand and supply into 

appropriate balance. Because bacterial 

growth requires nutrients such as nitrogen, 

phosphorus, and trace metals, these are 

added to the dilution water, which is buff-

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 incubatioti 

too long for practical purposes; therefore. 

S d has been accepted as the standard in-

cubation period. 
If the dilution water is of poor quality. 

effectisely. dilution water will appear as 

sample B()D. This effect will he 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 is not re-

stricted and may be disttlled, 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 

I YoL'NG. J.C. 1973. Chemical methods for ni-

trification control. J. Water Pollut. Control Fed, 

45637 

ditions may not he feasible for certain anal-

yses. In such cases, consider 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 I reagent water (Sectioti 1080) 

should give satisfactory results for most of 

the analyses in I'art 5000. but additional 

purification steps may be needed for certain 

methods, such as total organic halide 

(TOX) and irihalomeiharie formation po-

tential lllMlP) 

5210 BIOCHEMICAL OXYGEN DEMAND 

5210 A. Introduction 

mand) unless their oxidation is prevented 

by an inhibitor. The seeding and dilution 

procedures provide an estimate of the ROD 

at pH &5 to 7.5. 
Although only the 5-d BOD (BOD) is 

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- 

l'a ri I ( M TI) con La itS important in fortna-

non ides ant to analyses included in Part 

5(XX) Give particular attention to Sections 

102013 (Quality Control), lOflO (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 tndependent laboratories 

deserves the same quality assurance pro-

cedures observed for in-house analyses: 

replicate samples, samples with known ad-

ditions, and blanks.  

Preparation of saiiiplcs s it h known id. 
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1w iIAULT. Li.. I'D. MCNAMF.E & C. 	DLI 
IERFIE1.I), 1931 Selection of dilution water 
for use in oxygen demand tests Pith. Health 
Rep. 46:1084 
W.L. & M.S. Nicunis. 1937 Intuence of 

phosphoric and nit wgen in biochemical ix - 

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 mm, is included in the 

BOD measurement. 

1 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 hold ing 

time to a minimum. Warm chilled samples 

to 2TC 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 

'.tiKl> ci ililuiluji wild-, iiui:lc (ui 111c Si.iriil 

ard Methods Committee of the Federation of 
Sewage Works Associations. Sewage tfirk.i 

J. 13:669 
MoItIMAN. F.W.. E. t-iilRwutz, G R BAICuLIT 

& If K RAMI/R. 1950 Experience with mod- 
tied rin.-ihod-, Fm 11(1) ',euap. led It ti-c 

24 h after grab sample collection. When 

samples are to be used for regulatory pur-

poses make every effort to deliver iamples 

for analysis within 6 Ii 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 measuremenl 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 3(X)-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. 

I'. Air incubator or water bath, thermo-

statically controlled at 20 ± 1C. Exclude 

all light to prevent possibility of photosyn-

thetic production of DO. 

3. Reagents 

a. Phosphate buffer solution: Dissolve 

8.5 g KH 2 PO, 21.75 g K,HPO4, 33.4 g 

Na,HPO.7H,0, and 1.7 g NHCI in about  

about 500 mL distilled water and dilute to 

1 L. The p11 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. 

Magnesium sulfate solution: Dissolve 

22.5 g MgSO4 .7H 20 in distilled water and 

dilute to I I. 

calcium chloride solution: Dissolve 

27.5 g CaCl, in distilled water and dilute 

to I I. 

Ferric chloride solution: Dissolve 0.25 

g FeCl,.6H 20 in distilled water and dilute 

to I L. 
Acid and alkali solutions. IN, for neu-

tralization of caustic or acidic waste sam-

ples. 

I) Acid—Slowly and while stirring, add 

28 mL cone sulfuric acid to distilled water. 

Dilute to I I. 

2) Alkali—Dissolve 40 g sodium hy-

droxide in distilled water. Dilute to 1 L. 

f Sodium sulfite solution: Dissolve 1.575 

g NaSO, in 1000 mL distilled water. This 

solution is not stable; prepare daily. 

iVitr,fication inhibitor, 2-chloro-6-

(trichloro methyl) p yndi ne .* 

Glucose-gluramic acid solution: Dry 

reagent-grade glucose and reagent-grade 

glutamic acid at 103'C for I h. Add 150 

mg glucose and 150 mg glutamic acid to 

distilled water and dilute to 1 L. Prepare 

fresh immediately before use. 

A,nmonium chloride solution: Dis-

solve 115 g NH4CI in about 500 mL dis-

tilled water, adjust pH to 7.2 with NaOH 

solution, and dilute to I L. Solution con-

tains 0.3 mg N/mL. 

4. Procedure 

a. Preparation of dilution waler: Place 

desired volume of water in a suitable bottle 

and add I mL each of phosphate buffer. 

MgSO, CaCl 2 , and FeCl 3  solutions/L of 

water. Seed dilution water, if desired, as 

Nitnficatino tnhibiinr 2579-24 (22% TCMP). Hach 
Co.. or equivaitni 

described in it 4d. Test and store dilution 

water as described in r5 4h and c so that 

water of assured quality always is on hand. 

Before use bring dilution water temper-

ature to 20C. Saturate with 1)0 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 DC). 

Protect water quality by using clean glass-

ware, tubing, and bottles. 

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-

trificalion 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 is not recommended when 

BODs are to be determined without nitri-

fication inhibition because nitnfying or-

ganisms may develop during storage. 

Check stored dilution water to determine 

whether sufficient ammonia remains after 

storage. If not, add ammonium chloride 

solution to provide a total of 0.45 mg am-

monia/I as nitrogen. If dilution water has 

not been stored for quality improvement. 

add sufficient seeding material to produce 

a DC) uptake of 0.05 to 0.1 mg/L in 5 d 

at 20C. Incubate a BOO bottle full of di-

lution water for 5 d at 20'C. Determine 

initial and final DO as in ¶s 4g and]. The 

DO uptake in 5 d at 20'C should not he 

more than 0.2 rng/L and preferably not 

more than 0.1 mg/L, 

Glucose-glutamic acid check: Because 

the BOO test is a bioassay its results can 

be influenced greatly by the presence of 

tosicanis or by use of a poor seeding ma- 

5210 B. 5-Bay BOD Test 
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coal. Distilled waters frequently are con-
tununated with copper: some sewage seeds 

are relatively inactive. Low results always 

::rc obtained with such seeds and waters. 

Periodically check dilution water quality, 
seed effectiveness, and analytical technique 
by waking ROD 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 150mg glucose/L and ISO 
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 wastewatcr 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 ROD of a 2% 

dilution of the glucose-glutamjc acid stan-

dard check solution using the techniques 
outlined in ¶s 4d-j. Evaluate data as de-
°Lrlhcd in C  6, Precision and Bias. 

0 Seeding: 

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 sucient 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 supernatatit from do. 

mesttc wastewater after settling at room 

temperature for at least I h but no longer  

than 36 h. When effluent from a biological 

treatment process is used, inhibition of ni-
trification is 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 130D 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 

water) 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 mgJL (1 4h). 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 (i 4/). 

e. Sample pre:reat,nent: 

I) Samples containing caustic alkalinity 

or acidity— Neutralize samples to pI-1 6.5 

to 75 with a solution of sulfuric acid 

(H,SO) 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. 

Samples containing residual chlorine 

compounds—If possible. avoid samples 

containing residual chlorine by sampling 

ahead of chlorination processes. If the sam-

ple has been chlonnated 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 I 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 NaSO solution. De-

termine required volume of Na 1SO solu-

tion on a 100- to 1000-mL portion of 

neutralized sample by adding 10 mL of I 

+ I acetic acid or I + 50 H2S01  10 mL 

potassium iodide (K!) solution (10 g/lOO 

mL), and titrating with Na 2SO, solution to 
the starch-iodine end point for residual. 

Add to neutralized sample the relative vol-

ume of Na 2 SO3  solution determined by the 

above test, mix, and after 10 to 20 mm 
check sample for residual chlorine. (NOTE: 

Excess Na2SO exerts an oxygen demand 

and reacts slowly with certain organic 

chloramine compounds that may be pres-

ent in chlorinated samples). 

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. 

Samnple ~ stipereiiur:oed viih 1)0-- -  

Samples containing more than 9 mg DO/ 
I at 2(CC 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. 

Sample temperature adjustment-

Bring samples to 20 ± 1°C before making 
dilutions. 

Nitrification inhibition—If nitrifica-

tion inhibition is desired add 3 mg 2-

chloro-6-(trichloro 	methyl) 	pyridine 

(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 inhib;-

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. 

f Dilution technique: Dilutions that re-

sult in a residual DO of at least I 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 ofa smaller number ofdilutions 

A more rapid analysis, such as COD, ma y  

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 

industnal wastes, I to 5% for raw and 

settled wastewater, 5 to 25% for biologi-

cally treated effluent, and 25 to 100/ fir 

polluted river waters. 

Prepare dilutions either in graduated e\ 

criers and 1(1cc tranIer in ROD hittles it 
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incubation determine DO In sample dilu- criteria, proper corrections are difficult arid 
lions, blanks, and checks as in o 4g. 	results become questionable. 

6. Precision and Bias 

There is no measurement for establishing 

bias of the BOD procedure. The glucose-

glumamic acid check prescribed in I 4c 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-mgjL 

mised glucose-glutamic acid solution pro-

vided the following results:' 

Number of months 14 

Number of mriplicaies- 421 

Average monthly recover. 204 mg/I 

Aserage monthly 

miandard deviation 	10.4 mg/L 

In a series of inierlaboratory 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 I-I mix-

ture of glucose and glutamic acid in the 

total concentration range of 3.310231 mgi 

L. The regression equations for mean s-aloe. 

X, and standard deviaiion. S. from these 

studies were: 

X = 0,658 (added level. mg/I) + 0280 

mg/L 
S = 0.100 (added level. mg/I) ± 0.547 

mg/I 

For the 300-mg/I mixed primary stand-

ard, the average S.d HOD would be 198 

mg/I 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 deviation, 

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-gb-

tamic acid checks (C 4c) over a period of 

several weeks or months and calculating 

5 Calculation 

When dilution water is not seeded: 

DOD,. mg/I = D. 
	0, 

When dilution water is seeded: 

DOD.. mg/I. 	
(0, - 0,) -(B - B,)f 

where: 

0, - DO of diluted sample immediately after 
preparation. mg/L.  

0, 	DO of diluted sample afler 5 d incu- 
bation at 2(/C, mg/I, 

P decimal volumeinc fraction of sample 
used. 

B. 	00 of seed control before incubation, 
mg/I (11 4d). 

B, 	DO of seed control after incubation 
mg/I (( 4d). and 

f ratio of seed in diluted sample to seed 
in seed conirol = (% 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)/(s'ol-
ume of seed in seed controt) 

Report results as CBOD 5  if nitrification 

is inhibited. 

If more than one sample dilution meets 

the criteria of a residual DO of at least 1 

mg/I 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 

U 
CONSTITUENTS (5000) 

I 	1 00 	ok' 	I 	thc:, C )iC' 	 iuooiis greater than 	1:100 
on mci hod can be cumbi tied with aii make a pruiiar 	dilution in a graduated 

1)0 measurement technique. The number cylinder before making final dilulion in the 
bottles to he prepared for each dilution 

bottle. When using titrimeiric iodometnc 
depends on the DO technique and the hum- 

methods for DO measurement, prepare Iwo 
Nr of replicates desired. 

bottks at each dilution. Deleroitne initial 
When using graduated cylinders to pre- 

DO on one bottle. Stopper second bottle 
E.re dilutions, and when seeding is nec- 

tightly, water-seal, and incubate for 5 d at 
esary, add seed either directly to dilution 

20C lithe membrane electrode method is o tier or to individual cylinders before di- 
iltioti. 	Seeding 	of 	individual 	cylinders 

used for DO measurement, prepare only 

.tsoids a declining ratio of seed to sample 
one 130D bottle for each dilution 	Deter- 

is increasing dilutions are made. When di- 
mine initial DO on this bottle and replace 

iii Ions are prepared directly in DOD hot- 
any displaced contents with dilution water 

and when seeding is necessary, add seed 
to fill the bottle. Stopper lightly, water-seal. 

lirccily to dilution water or directly to the 
and iticuhate for 5 d at 20'C 	Rinse DO 

DOD bottles. electrode between determinations to pre- 

I) Dilutions prepared in graduated cs I- vent cross-contarnjiiation of Sam pIes. 

inders—lf the azide modification of th 	ii- 
g 	Deteroniflatgon of initial 1)0: If the 

trirneirie iodomeiric method (Sctron 4500- satnple Contains materials that react rap. 

()C) 	is 	used, 	carefully 	siphon 	dilution 
idly,  with 	DO, determine initial 	DO 	rn. 

water, seeded if necessary, into a I- to 2- 
mediately 	after 	filling 	HOD 	bottle 	with 

L-eapacitv graduated cylinder. 	Fill clin- 
diluted sample. If rapid initial DO uptake 

half full without entraining air. Add insignificatit, 	the 	time period 	between 

desired quantity of carefully mixed sample preparing dilution 	and 	measuring 	initial 

nid dilute to appropriate level with dilution DO is not critical 

o ater.Mi 	well with a plunger-type mixing ni Use the u7idc 	oditjcation of the iodo- 

rod, avoid entramnitig air. Siphon mixed di- metric method (Section 45(X)-O.C) or the 

uiioii into two BOD bottles. 	Determine membrane electrode method (Section 4500- 

initial DO on one of these bottle.s. Stopper 0.0) to determine initial DO on all sample 

the second bottle tightly, water-seal, and dilutions, dilution water blanks, and where 

incubate for 5 d at 20'C. lithe membrane appropriate, seed controls. 

electrode method is used for DO measure- /i. 	Di/uiio,i isa/er blank: Use a dilution 
ment. 	siphon 	dilution 	mixture 	into one water blank as a rough check on quality 

DOD bottle. Determine initial DO on this of unseeded dilution water and cleanliness 

botile and replace any displaced contents of incubation bottles. Together with each 

with sample dilution to fill the bottle. Stop- batch of samples incubate a bottle of un- 
per tightly, water-seal, and incubate for s seeded 	dilution 	water. 	Determine 	initial 
d at 20'C. and final DO as in 	s 4g and j. The DO 

2) Dilutions prepared directly in BOD uptake 	should 	not 	be 	more 	than 	0.2 
bottles—Using a wide-tip volumetric pipet,  mg/L and preferably not more than 0.1 
add the desired sample volume to individ. mg/I. 

ual BOD bottles of known capacity. Add i. Incubation: Incubate at 20C ± 	lC 
appropriate amounts of seed material to the HOD bottles containing desired dilutions, 
individual BOD bottles or to the dilution seed controls, dilution water blanks, and 
water. 	Fill 	bottles with enough 	dilution glucose-glutamic acid checks. 	Water-sesi 
water, seeded if necessary, so that insertion bottles as described in ¶ 4/ 
of stopper will displace all air. leaving no J. Deter,ninatio,i ofJmna/ DO: After 5 d 



S 
r,HFMII Al OX' li -  N Elf MANi) V22 

T hc fllCittl and 'd andat d d,s iit I 'ii 

mean t 3 st.I tidard dc%iations as the con - 

irol 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 ROD 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 limit: 

The working range is equal to the difference 
between the maximum initial DO (7 to 9 
mg L) and minimum DO residual of I 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 mgJL. 
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and cuntrol 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- 

alik 	r.t:iic 	uirIiii 	ii': 	udi,d ,'Iii, 

to the cxtenl il i at ili c y relnalli in conta:1 

with the oxidani. Ammonia, present etiher 
in the waste or liberaled from nttrogen-
containing organic matter, is 1501 oxidized 
in the absence of significant concentration 
of free chloride ions. 

Selection of Method 

The open refiux 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 .' SO mg Oi 
L by using procedures 5220B.4a. C.4. or 
D.4. Use procedure 5220B.4b to deter. 

mine, with lesser accuracy, COD values 

from 5 to 50 mg 0 5/L. 

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 (Ag2SO) 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 overconse largely, 
though not completely, by complcxtng with 
mercuric sulfate (HgSO 4) before the re-
fluxing procedure. Although I 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 

I ratio of HgSO'CI 

n. maintained l)o not use the lest 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 NC). -N. Because concettirations of 
NO. in waters rarely exceed I 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 1  -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, mangafloUs manganese, 
etc., are oxidized quantitatively under the 
test conditions For samples containing sig-
nificant levels of these species, stoichio-
metric oxidation can be assumed from 
known initial conccntratton of the inter-

fenng species and corrections can be made 
to the COD value obtained. 

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 p1 -I <2 
using cone HSO,. 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 
measurtng small sample volumes. 
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Open Reflux Method 5220 B 

General Discussion 

Principle: Most types of organic mat-

ft are oxidized by a boiling mixture of 

chrornic and sulfuric acids. A sample is 

refluxed in strongly acid solution with a 

:nrwn excess of potassium dichromate 

(K .Cr.O.). After digestion the remaining 

iii educed K ,CrO- is titrated with ferrous 

:rrrim,lniurn sulfate to determine the 

,rnount of K,Cr.O, consumed and the ox-

d;iahie organic matter is calculated in 

terms of oxygen equivalent. Keep ratios of 

e:igent weights, volumes, and strettgths 

':istant when sample volumes other than 

ml are used. The standard 2-li reflux 

r:lic may be reduced ifit has been shown 

H I a shorter period yields the same re- 

­ lls.  

Apparatus 

Reflux apparatus, consisting of 500- or 

250-mL erlenmeyer flasks with ground-

glass 24/40 ncck and 300-mm jacket Lie-

big. West, or equivalent condenser't with 

24/40 ground-glass joint, and a hot plate 

having sufficient power to produce at least 

1.4 W/cm i of heating surface, or equiva-

lent. 

3. Reagents 

Standard potassium dichromute solu-

tion. 0.0417M: Dissolve 12259 g K.Cr 201, 

primary standard grade, previously dried 

at 103C for 2 h, in distilled water and 

dilute to 1000 mL. 
Sulfuric acid reagent: Add AgiSOu. 

reagent or technical grade, crystals or pow-

der, to cone HSO at the rate of 5.5 g 

AgSO/kg ftSO. Let stand I to 2 d to 

dissolve AgSO0  
Ferroin indicator solution: Dissolve 

1.485 g I. lO-phenanthroline monohydrate 

and 695 mg FeSQ. 7H 2O in distilled water 

and dilute to 100 ml. This indicator so- 

lution may be purchased already pre-

pared 
Standard ferrous ammonlum sulfate 

(F.4S) titrant. approximately 0.25M: Dis-

solve 98 g E:e(NH)(SO)..6U.O in dis-

tilled water. Add 20 nil cone H.SO,. cool, 

and dilute to 1000 mL. Standardize this 

solution daily against standard K,Cr,O, So-

lution as follows: 
Dilute 10.0 mL standard K,Cr,O, to 

about 1(X) mL. Add 30 mL cone H,S0 0  

and cool. Titrate with FAS titrant using 

0.10 to 0.15 ml (2 to 3 drops) ferroin in-

dicator. 

Molariiy of FAS solution 

Volume 0.0417M K,Cr,O, 

solution titrated. ml - -. 
on, mL Volume FAS used in titrati  

c.Mercuric sulfate. HgSO4, crystals or 

powder. 

f Sulfamic acid: Required only if the 

interference of nitrites is to be eliminated 

(see 5220A.2 above). 

g. 	Potassiu,n 	hydrogen phihalate 

(K lIP) standard: lightly crush and then 

dry potassi urn hydrogen phihalate 

(HOOCC,,H uCOOK) to constant weight at 

120C. Dissolve 425 mg in distilled water 

and dilute to 1000 ml. KHP has a theo-

retical COD' of 1.176 mg 0 1/mg and this 

solution has a theoretical COD of 500 .ig 

0,/mI. 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 O,/L: Place 50.0 mL sample (for 

samples with COD of >900 mg 0 2/I, use 

smaller sample portion diluted to 50.0 mL) 

in a 500-mL refluxing flask. Add I g 

HgSO. several glass beads, and very slowly 

add 5.0 mL sulfuric acid reagent, with mix- 

ing to dissolve l-lgSOu. Cool while tnixtng 

to avoid possible loss of volatile materials. 

Add 25.0 mL 0.041711,1 K,Cr,O, solution 

and mix, Attach flask to condenser and 

turn on cooling water. Add remainitig sul-

furic acid reagent (70 ml) through open 

end of condenser. Continue swirling and 

mixing while adding the sulfuric acid re-

agent. CAUTION: Mix rejiux mixture thor-

oughly before applying heat to prevent local 

heating offlask bottom and a possible blow-

out of flask contents. 
Cover open end of condenser with a 

small beaker to prevent foreign material 

from entering refluxtng mixture and reflux 
for 2 h. Cool and wash down condenser 

with distilled svater. Disconnect reflux con-
denser and dilute mixture to about twice 

its volume with distilled water. Cool to 

room temperature and titrate excess 

K,Cr,O, with FAS. using 0.10 to 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 procedu re j'or low-COD sam-

ples: Follow procedure of f 4a, with two 

exceptions: (1) use standard 0.00417M 

K 2 Cr 20 7 , and (ii) 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. Computs 
amount of HgSOu to be added (before con 

centration) on the basis of a weight rati  

of 10 I. UgSO:Cl . using the amount of 

Cl present in the original 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 volat tie 

materials such as volatile acids are lost, but 

an improvement is gained over ordinary 

evaporative concentration methods. 

c. Determination of standard solution: 

Evaluate the technique and quality of re-

agents by conducting the test on a standard 

potassium hydrogen phthalate solution. 

Calculation 

Precision and Bias 

A set of synthetic samples containing 

potassium hydrogen phthaiate and NaCI 
was tested by 74 laboratOries. At a COD 

of 200 mg 0 2 /I in the absence of chloride, 

the standard deviation was ± 13 mg/L 

(coefficient of variation, 6.5%). At COD 

of 160 mg 0,/I and 100 mg Cl/I, the 

standard deviation was ± 14 mg/L (coef -

ficient of variation, 10.8%). 

7, ReferenCe 

I. PiTWELL. L.R. 1983. Standard COD, C8ern. 

BriL 19:907 
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where: 
A = mL FAS used for blank. 

B = nil. FAS used for sample. and 

SI = molarity of FAS. 
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Digestion Sulfunc Acid 1 oiat Final 

Digestion Sample Solution Reagent Volume 

Vessel ml. mL ,nL niL 

Culture tubes: 
35 7 5 

16 x 100 mm 2.5 1.5 
7.() 15.0 

20 x 150 mm 5.0 3.0 
14.0 30.0 

25 e ISO mm 10.0 6.0 

Standard tO-mi 
3 5 7.5 

ampules 2.5 1.5 

Li 
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5220 C. Closed Reflux, Titrimetric Method 

1 	 D,cusSi0fl 

Principle: See 522013. Ia. 

Interferences and limka(io,,s: See 

2()A.2. Volatile organic compounds are 

re completely oxidized in the closed sys- 

- i: because of longer contact with the ox- 

nt. Before each use inspect culture-tube 

for breaks in the TFE liner. Select 

:ture-tube size for the degree of sensitiv- 

desired. Use the 25- x 150-mm tube 

or samples with low COD content because 

a larger volume sample can be treated. 

2. Apparatus 

Digestion vessels: Preferably use ho-

rosilicate culture tubes, 16- x 100-mm, 20- 

x ISO-mm, or 25- < 150-mm, with TFE-

lined screw caps. Alternatively, use boro-

silicate ampules, 10-mI capacity, 19- to 20-

mm diam. 

Heating block, cast aluminum, 45 to 

50 mm deep, with holes sized for close (it 

of culture tubes or ampules. 

Block heater or oven, to operate at ISO 

± C. NOTE: Severe damage of most cul-

ture tube closures from oven digestion in-

troduces a potential source of contamina-

tion and increases the probabiliy of leak-

age. Use an oven for culture-tube digestion 

only when it has been determined that 2 h 

exposure at 150C will not damage the 

caps. 
Ampule sealer: Use only a mechanical 

sealer to insure strong, consistent seals. 

3. Reagents 

a. Standard potassium dichromate diges-

tion solution. 0.0167M: Add to about 500 

ml distilled water 4.913 g K,Cr 202 , pri- 

mary standard grade, previously dried at 

103'C for 2 h, 167  mL COiIC lLSO, and 

33.3 g UgSO Dissolve, cool to room tem-

perature. and dilute to 11)00 mL. 

Sulfuric acid reagent: See Section 

5220B.3b. 
Fi'rroin indicator olution. See Section 

5220B.3c. 
Standard ferrous ammon, u to sulfate 

titrant (F4S). approximately 0. lOM: Dis-

solve 39.2 g Fe(N11) 1(SO) 1 .6H 2O in dis-

tilled water. Add 20 ml conc F1.SO, cool, 

and dilute to 1000 mL. Standardize solu-

tion daily against standard K 2Cr2 O, 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 0.05 100.10 mL (Ito 2 drops) ferroin 

indicator and titrate with FAS titrani. 

Molariiy of FAS solution 

Volume 0.016731 KCr,O, 
soluiion titrated. mL 

= 	
X 0.10 

Volume FAS used in titration, ml  

Sulfamic acid: See Section 5220B.3f. 

f Potassium hydrogen phihalate stand 

ard: See Section 5220B.3g. 

4. Procedure 

Wash culture tubes and caps with 20% 

HJSO before first use to prevent contani-

ination. Refer to Table 5220:1 for proper 

sample and reagent volumes. l'!ace sample 

in culture tube or ampule and add digestion 

solution. Carefully run sulfuric acid re-

agent down inside of vessel so an acid layer  

is formed under the sample-digestion so-

lution layer. Tightly cap tubes or seal am-

pules. and invert each several times to mix 

completely. CAUTION: Wear face shield 

and protect hands from heat produced when 

eon tents 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 I50C and refiux 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. IOM 

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 refiux and 

1. General Discussion 

a. Principle: See Section 5220B. I a. Col-

orimetric reaction vessels are sealed glass 

ampules or capped culture tubes. Oxygen  

titrate a blank containing the reagents and 

a volume of distilled water equal to that of 

the sample. 

5. Calculation 

(A - II) 	31 x 5000 
CODas mgO:/L 	ml sample 

where: 
A = ml FAS used for btanle. 

B = mt. FAS used for sample. and 

31 = molariiy of FAS. 

6. Precision and Bias 
Sixty synthetic samples containing po-

tassium hydrogen phthalate and NaCl were 

tested by six laboratories. At an average 

COD of 195 mg 0 :/I in the absence of 

chloride, the standard desiation was ± II 

mg 0/L (coefficient of variation, 5.6%). 

At an average COD of 208 mg 0 :/I and 

100 mg Cl /1. the standard deviation was 

± 10 mg 02/I (coefficient of variation. 

4.8%). 

consumed is measured against standards at 
600 nm with a spectrophotometer. 

b. Interferences and li,nitatzons: See Sec-

tion 5220C.1b. 

5220 D. Cbsed Reflux, ColorimetriC Method 
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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 zO,. Pfl 

mary standard grade, previously dried at 

103C for 2 h, 167 mL conc H ZSOa, and 

333 g HgSO,. Dissolve, cool to room tem-

perature, and dilute to 1000 mL. 

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

c. Sulfanic acid: See Section 5220B.3f 

d. Potassium hydrogen phihalate stand-

ard' See Section 5220B.3g. 

4. Procedure 

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. 

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 absorhance and compare to calibra-

rico curve, Lei'iic.iIlt ruareheci culture  

tubes or ampules for greater sensitivity; dis-

card scratched or blemished glassware. 
Preparation of calibration curve: Pre-

pare at least five standards from potassium 

hydrogen phihalate solution with COD 

equivalents from 20 to 900 sg 0/L Make 

up to volume with distilled water; use sante 

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 

40 difler by > 5% from calibration curve. 

Calculation 

COD as mg O./L 

mg °r in final volume x 1000 

mL sample 

Precision and Bias 

Forty-eight synthetic samples containing 

potassium hydrogen phthatate and NaCl 

were tested by five laboratories. At an av-

erage COD of 193 mg 02/L in the absence 

of chloride, the standard deviation was 

17 mg 01/L (coefficient of variation 

8.7%). At an average COD of 212mg O/ 

L and 100 mg Cl IL, the standard devia-

tion was ± 20 mg O/L (coefficient of var-

iation, 9.6%). 
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ritct liki for chemical ,svgen de- 

1. Genera) 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 he 

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 ROD 

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 BOO 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 BOO 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 hound 

elements, such as nitrogen and hydrogen. 

and inorganics that can contribute to the 

xvgen demand measured by BOD and 

COD. TOC measurement does not replace 

hOD and COD testing. 

To determine the quantity of organically 

hound carbon, the organic molecules must 

he broken down to single carbon units and 

converted to a single molecular form that 

can be measured quantitatively. TOC 

5 Si,iai,i \1rrhd C­ imce 19R ,  

methods utilize heat and oxygen, ultravi-

olet irradiation, chemical oxidants, or com-

binations of these oxidants to convert 

organic carbon to carbon dioxide (CO2). 

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 carboti atoms covalently 

bonded in organic molecules; dissolved or-

ganic carbon (DOC)—thc fraction of TOC 

that passes through a 0.45-gsm-pore-diam 

filter: nondissolved organic carbon 

(NDOC)—also referred to as particulate 

organic carbon, the fraction of TOC re-

tained by a 0.45-sm 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 noripurgeable organic carbon 

(NPOC)—the fraction of TOC not re-

moved by gas stnpping. 

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-

lions to measure true TOC. IC interference 

can he eliminated by acidifying samples to 

5310 TOTAL ORGANIC CARBON (TOC)* 

5310 A. Introduction 
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	 2. LiGI. 

. I 	Operations on State Forests and other Crown Lands a 

governed by various Acts. The Acts and their principal 

provisions are described briefly herein. 

2.2 	FORESTRY ACT 116 AND REGULATIONS UNDER THE ACT 

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

C 
2.2.1 	The Coenission Is 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. 

2.2.2 	Arising from 2.2.1, the Comuission In conjunction 

with the Catchinent Areas Protection 8oard has 

prescribed 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. . 
. 	. 	 .;• 	 - 

3 All 	coirmercial 	harvesting operations involving a 

royalty value above an amount specified by the 

Coesiission will 	be authorised by Timber Licences.  

¶ 
. .. •.............. 

.. 

. 	•. 

/ft ' 

1. 	Ry 

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; 	 Q 
• protection of the forest and its environment; 

- adequate accountability for products obtained. 

All 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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2.2.4 	Contractors who engage operators must hold Current 

Contractors Licences. 

	

2.2.5 	Operators engaged by holders of Timber Licences or 

Contractors Licences must hold current Operators 

L icences. 

	

2.2.6 	Timber, Contractor and Operator Licences contain 

conditions binding on the holders. Nothing 

expressed in this Code shall affect the conditions 

attached to any of these licences. 

. 	 (11) If the Regional Forester is of the vi 

the suspension should stand after COnSIO . tion 

of the District Forester's report and any 

representations made, suspension advice will be 

served on the operator or contractor as soon as 

Is practical. 

3 WONKERS COMPENSATION ACT 1987 

(Administered by the workers Compensation Coaaission) 

All employees engaged in harvesting must be insured under 

the provision of the workers Compensation Act. 

• 	. 	-..-.. . 	 .............................- 	...... 

2.2.1 	The non observance of an instruction issued by an 

authorised officer or a breach of licence 

condition, which embraces inter alla a breach of 

this Code may lead to the imposition of 

sanctions. These could Include a warning letter, 

a penalty notice, a suspension of licence, 

prosecution, cancellation of licence or non 

renewal of licence. 

2.4 OCCUPATIONAL HEALTH AND SAFETY ACT 

(Administered by the Department of Industrial Reletion) 

All persons engaged In the Timber Industry are required to 

comply with the provisions of this Act. The Forestry 	
. . 

Conviiission as owner of State For.sts has a special 	 .......... 	 .. 	 .. 

responsibility under Sections 16(1) and 17(1) of the Act  

to ensure that no one is exposed to risks to their health 

or safety whilst in the forest environs 	 .. :. •••'••• 

2.5 	FACTORIES SHOPS AND INDUSTRIES ACT, 1962 and TIMBER 	 .. . . . •.•• 

INDUSTRY (HEALTH AND SAFETY) REGULATIONS 1963 	 . . 

(Administered by the Department of Industrial Relations) 	
.; 	

. 

All persons involved in the Timber Industry are required 

to comply with these regulations. Included in the 

provisions are requirements covering the proficiency of 

workers, first aid, machinery, felling and logging and 	 .: 

2.2.8 (i) An operator or contractor suspended from 

operating by verbal direction from an 	Q 
authorised officer or employee is to cease work 

itmuediately. The operator or contractor has a 

right to make representations to the Regional 

Forester Port Macquarie within 24 hours. 

71 
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2.6.2 	Logging plant other than vehicles described in 

2.6.1 above shall be covered by an Unregistered 

vehicles permit for the Operation of Logging 

Vehicles issued by the Department of Motor 

Transport. 

2.6.3 	All drivers of vehicles operating In State Forests 

and Crown Timber lands are required to be licensed 

in accordance with the Act. 

2.7 	LOCAL GOVERNMENT ACT 1919 

2.7.1 	Littering. It is an offence to deposit litter in 

State Forests. Forestry officers are author1 is 
to take action under this Act. 

	

2.8.2 	Fauna. Almost all native mainnals, birds and 

reptiles are protected fauna and may not be taken 

or killed. 

	

2.8.3 	Protected Native Plants. Protected native plants 

may not be picked or removed unless authorised by 

a licence iSsued by the Comeission. 

2.9 SURVEYORS ACT 1929 and SURVEY CO-ORDINATION ACT 1949 

No unauthorised person may deface or interfere with any 

survey mark. 

Ho 

2.6 	MOTOR TRAFFIC ACT 1909 AND STATES ROAD ACT 1919 	 2.1.2 	Load Limits. All vehicles using for
ds 

(Administered by the Department of Motor Transport) 	 snail comply with the Ordinances under the Local 

2.6.1 	All motorised verilcies engaged in the haulage of 	 Government Act. In regard to load limits these 

timber on roads open to the public in State 	 are Ordinances 30C and 300. 

forests and Crowrf 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 	 2.8.1 	Aboriginal Relics. Any relic discovered is to be 

Roads Act, 	 left undisturbed and reported to the District 

Forester. 
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•3. 

Employers shall provide their employe:

I

with, ts 

3.1 	All work performed in the Forest shall 	be 	In accordance 
contractors shall provide themselves 	 h: 

with the Timber Industry (Health and Safety) Regulation, 
an approved safety helmet; 

1982 and the Occupational Health and Safety Act, 	1983 and 
suitable heavy-duty footwear, having firm ankle support 

nothing in this Code shall affect the provisions of this and non-slip soles. 

Such equipment shall be worn whilst on the Forest and 
legislation. 

shall be maintained in a serviceable condition. 

3.2 	An employee shall comply with all reasonable directloQ' 

given by the employer pertaining to safety and report to 
3.6 Employers, contractors and employees shall comply with the 

the employer without delay any work situation or vehicle hearing conservation provisions of Section 7 of the 

or tool condition which has become or is likely to become 
Regulation. 

a source of danger. 

3.7 Employers shall provide first-aid chests 

3.3 	Industry supervisors shall give effect to Section $e of 
at each logging site within reasonable distance of 

the Regulation by ensuring that an employer does not 
every employee; 

permit an employee to undertake any work unless that 
on every vehicle used by or on behalf of the employer 

employee has been adequately trained and instructed as to 
to transport any person to or from the site of logging 

any dangers associated with that work and 
WOik. 

• 	in any safety precautions which ought to be taken. 
These first-aid chests shall be equipped, marked and 

maintained as in the Regulation. 

3.4 	Industry supervisors shall give effect to Section Sb 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. 

3.8 	Operators in the timber industry shall not, as far as is 

reasonably practical, work beyond calling distance of 

another person and In any event, the well being of an 

operator shall be ascertained at least once during the 

period of work as well as at the completion of the work 

period 



3.9 	Other specific safe woikng conditions and practices are 4. 	Pk 	Il 	FHRYJ_1.PR.ATiQJ4  

provided elsewhere 	in this code. 4.1 Where provided for in Wood Supply Agreements, the Forestry 

Conanission shall provide an Order of Working for each 

3.10 	All work Injuries are to be reported as soon as calendar year for the supply of timber to that Industry no 

practicable to the 	Injured person's supervisor. ' later than 30th October of the preceding year. 

4.2 It is the responsibility of Industry to ensure that it 

SC 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 

6 - 8 weeks reserve. 

4.3 Areas of suitable wet weather logging country are very 

limited and the operational application of planned Orders 

of Working will be directed towards minhieising the use of  

such areas. : 	

-. 	 ... 

4.4 Harvesting plans will be prepared in advance for all 

logging 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 
. 	 ........

X  

Standard Erosion Mitigation Conditions . 	 . 	 . 

_.:' '_ 	..... ..:. 
- .. 	

. 	 ... 	
-- 

ZZ- 



S 5.  MULIIA~IAN 	0 
5.1 	Forestry Coesnission supervisory staff are the Only 

personnel authorised to mark trees for removal or 

retention. 

- 	 i,ient i ficat i on o f st.bunits w1trn trie lo gg ifig area 

where logging is precluded or modified 

- 	 any special features required for the logging area 

- 	 assessed erosion hazard as defined in the Standard 

Erosion Mitigation Conditions. 

..•... 
. 	 .:... 

4.6 	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. 

5.3 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 felled unless it Is considered unsaf, to do so. 

5.4 No person other than the supervising Forestry Offic.r 

shall deface or cancel any mark on a tree. The 

supervising Officer shell inform contractors or operators 

the Identification of a cancelled mark. 

3.5 	Harvesting plans for new logging areas will be Issued to 

the appropriate holders of Timber Licence(s), ContracQ 

Licence(s) and Operators Licence(s) prior to commencement 

of operations in that area. 

5.2 	The Identification of trees to be retained will be 

described In the harvesting plan applicabl, to the  area. 

All unmarked trees judged to meet minimum log Standards 

are to be felled unless it Is considered unsaf, to do so. 

0 

•1 

- 

"-: 



6. FELLIN 

6.1 	No person shall operate a chain saw unless holding an 

accreditation certificate acceptable to the Forestry 

Coninission appropriate to the class of timber in which he 

is working, unless the operator holds a licence endorsed 

to the effect that chain saw operation is permitted under 

adequate supervision from a fully accredited person.  

6.6 A minimum distance of twice the height of the 0 tree 

being felled shall be maintained between persons or groups 

working. 

6.1 	Trees lodged or partially cut shall be completely felled 

or otherwise made safe as soon as practicable. 

-. 	 . 	 . 	 . ....... 

6.2 	The holder of the contractors licence or the timber 

licence shall be responsible for erecting signs in 

conformity with A51319- 1919 indIcating Tree Felling in 

Progress so that they are clearly visible to oncoming 

traffic from either direction when felling is in progress 

C I 
Any marked tree felled In error Is to be reported as soon 

as Is practicable to the Coannission's supervisor. 

6.9 	All trees felled shall be processed to achieve maximum 

utlltsation. Minimum log specifications for all products 

will be ascertained. Minimum quota sawlog specifications 

for Port Macquarie Region are given In Appendix I of this 

6.3 	Stump heights shall be kept to the minimum, consistent Code. 

with safe working practices and with maximum recovery of 

utlltsable timber. 	Subject to these considerations, stump 6.10 	Filter strips as defined in the Standard Erosion 

height should normally not exceed 50% of stump diameter. Mitigation Conditions shall be identified in harvesting - 

plans together with any additional constraints or • 

6.4 	DirectIonal 	felling, 	including the use of wedges shall be conditions. 	(often associated with felling), deemed -. 	 - 	. 	. 	,.. 	 .. 	 ...- 

used to both minimise damage to retained stems and to necessary 

comply with safe and efficient felling practice 

No tree shall be deliberately or negligently felled 	into a 

6.5 	All trees over 20 cm 0 B II 0 B 	shall be felled using a stream within a filter strip 	Accidental cases of heads 

scarf and back cut lodging into such a stream shall be reported to the 

Is  Coamiission to determine whether their removal 

justified 	Any removal of the head should minimise 

disturbance to the bed and the bank of the streets. .: 	 - 	-. 	 •:-. 	•. 

I 

- 



7.5 	Where possible, surface vegetation shell not be removed 

S from snig tracks, and as far as is possible snigging Shell 

be uphill. 

7.6 	Bladlng Off on minor roads and snig tracks is prohibited 

unless specifically authorised. 

-.•:.:.:.:•'-. __-.--. 

- I — 

- 

'1 . .......:- . : 

:::: -: 	 ... ..•y -, 

. 	 -.- 	 - 

6.12 Trees 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 Consnsslon. Where such trees are felled 

under authority, the trees together with associated slash 

and debris shall be removed as soon as practicable and 

repairs effected irixoediately. 

S 

- -. ... . .- . 

..- 

Zr 
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7.1 	All operations shall be carried out in such a manner as to 

minimise soil disturbance, water pollution and 

environmental damage generally. Disturbance to drainage 

lines not designated 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. 

	

7.2 	Snig track construction is not permitted on slopes over 

350, (300 for High Erosion Hazard) unless specifically 

author I sad. 

	

7.3 	Grades on snig tracks shall not exceed 250  unless 

specifically authorised, 

	

7.4 	Mechanical logging equipment shall not enter filter strips 

except to provide access for aøprpved crossing points of 

drainage lines. 



	

7.1 	Construct ion of siug tracks will aim at minlmisinq oaniage 

to retained stems, Including regeneration. 

	

7.8 	Snlgging across or aLong roads or trails will not be 

permitted except as authorised by the Coiaiiisslon.  

. 

Loy dumps shall be located as specitied 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. 

-. -.. 	 - - ------ 	%_ 

7.9 	Harvesting plan areas shall be worked in a systematic 

manner, as directed by a Forest Officer, to ensure tQ 

minimum number of snig tracks and dumps are worked at any 

one time. 

7.10 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 frequency of cross drainage banks will be 

prescribed in the harvesting plan. Drainage 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 (outfall) drainage Or, where run off cannot 

be controlled, by open cross drains. Works shall be 

undertaken in conformity with the Cuidelinas of Plar 

Construction and Maintenance of Trails (1983) - , issued 

jointly by the Coaiiiission and the Soil Conservation 

Service. 

7.13 Dump size will be minimised subject to efficient 

operations. 

1. 4 On completion of operations dumps are to be drained, 

ripped if directed and unless otherwise authorised shall 

be levelled and have stockpiled topsoil replaced. 

7.15 Unless otherwise authorised by the Coiimiission, 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. 

7.15 Logs requiring inspections at dump shall be left in a safe 

position. 

7.17 In integrated operations, product segregation will be as 

directed by the Commission's supervisor. 

C 
7.18 Log stacks will be constructed so that they are stable and 

pose no risk to those working In the dump area. 
I. 
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8. 

Unless otherwise authoriseci by the Conmiission each item of 

timber shall be 

marked to identify the area on which it was cut, 

and 

measured, with such measurements marked on the 

item before It Is removed from the area. 

G No timber shall be removed from the area unless the timber 

has been branded with a Commission brand or its removal 

has been otherwise authorised by the Commission. 

Unless logs have been tallied by the Commission, delivery 

dockets In a format approved by the Commission shall be 

completed in relation to each load before it is removed 

from that area. 

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

or removed unless Otherwise authorised by the CoeTnissiors.  

9. 	 P 	fRçA 

	

9.1 	Ro,id 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 prescribed under Timber 

Industry Regulations. 

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. 

	

9.3 	No vehicle shall be loaded whilst standing on or within 10 

metres of a permanent road without the prior approval of 

the supervising Forester. 

8.1 

8.2 

5.3 

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

binding chains, wire ropes or other devices prior to 

leaving the log dump. 

9.6 	No haulage tracks Other than those allowed for in the 

harvesting plan will be constructed without the permission 

of the supervising Forest Officer. 

. 	 .......... 

.. 
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10. WtT WEATHER LQQIJ3LiQN 
10.3.2 The Forestry ComnissIon reserves the rIgs 

notify operators In the forest direct where it is 

not possible to irrmiediately advise the Timber 

Licencee of declarations of notified closures. In 

such cases the Timber Licencee will be advised as 

soon as possible. 

  

 

10.1 ApplicatiOn 

Wet weather constraints on log extraction and haulage will 

apply to all operatiOnS. Automatic closures will apply 

under certain defined 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 quality o 10 
water entering drainage lines is adversely affected. 

 

...-..-........ 

  

10.2 AutomatiC Closures 

Automatic closures will apply to vehicles engaged In log 

haulage whenever/whilever water coirmiences/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. 

10.3 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 Q 
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 

CQ4iWDlsS Ion. 

--. .......... 

/ 

...-................................... 

............................. 
........... 

.../.: 	-..... . 	..:. .............. ...................... •:-: 	........  
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11. FIRE PRECAOIQN  

11.1 GENERAL 

11.1.1 RestrictionS on the use of fire on State Forests 

and Timber R'esarves are prescribed in 

Clauses 21-35 of the Forestry Regulation 1983. 

11.1.2 Welding or the use of oxy-acetylene equipment 

should only be carried out on machinery posid 

on ground which has been cleared of inflenynable 

material. 

11.1.3 The Coimnisslon may suspend logging when the fire 

danger is high to extreme. The supervising 

Forester will advise all concerned when these 

conditions prevail. 

11.1.4 All licensees are required to report any 

unauthorised fire and to assist in Its control If 

required. 

11.2 MECHANICAL PLANT AND EQUIPMENT 

11.2.1 The electrical and exhaust systems of all 

motorised equipment shall be maintained In 4 
order to prevent electrical fires or fires from 

defective exhaust systems. 

11.2.2 MachInery is to be kept free of surplus oils, dust 

Impregnated with oil and vegetative matter. 

.3 The e,jast system of any euIpm$nt !%r~ in a 

fixed position shall be directed away from any 

inflanenable material. 

11.2.4 During the Bush Firs Danger Period, all crews 

engaged in falling or snigging shall have 

available a serviceable fire •xtinguisher or 

knapsack spray filled with water plus a rakehoe, 

11.2.5 Defective machinery shall be withdrawn from use 

until the supervising Forestry Officer Is 

satisfied the defect has been rendered s.f.. 

11.3 FUEL STORAGE 

Bulk fuel or oil storage units with a capacity of over 20 

litres shall be located on an area which has been cleared 

of flaxinable material for a distance of not less than 4.5 

metres. Such unIts should be: 

capable of instant removal from site In an 

emergency; and 

well maintained, free of leaks and free of 

accenu1ated debris. 

11.4 USE OF FIRE 

Fires for heating, preparing meals, boiling water or for 

C any other purpose may be lit in a fireplace of a type 

approved by the supervising Forester. Any such fire 

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

tree and the ground within 1.5 metres of the fire at all 

points shall be cleared of all flaemable matter. Any Such 

firs should be completely exttngutshed when being l,ft, 

either temporarily or otherwisa. 



A. 

12. MISCELLANCOVS 

12.1 ABORIGINAL SITES 

Any aboriginal site or artifact found within the area 

shall be avoided and reported to the District Forester. 

Unintentional damage to sites or artifacts will be 

reported to the District Forester. 

12.2 FIRE ARMS 

Fire arms or any other hunting device shall not be carried 

by a licensee unless euthorised by a Hunting Permit under 

the Forestry Act. 

12.4 ACCESS 	/ 10 
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 limiediately after use. 

12.5 COMMENCEMENT AND TERMINATION OF OPERATIONS 

The Coomission shall be informed when operations on an 

area or part of an area are nearing completion to enable 

the undertaking of relevant inspections. No operations 

are to be comnenced on any new areas or parts of existing 

areas unless authorised by the Co4miission. 

.. 	. 	.... :-..-:- 
- -----S 	 ---.'--.- .•- 	 -.-:.--. 	- -.--- -.- 	...... 

-...... - 	 :-, 	-- 	..-_ ------------ 	 - 

12.3 AESTHETIC AND RELATED CONSIDERATIONS 

12.3.1 All 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 

bv the 

District Forester. 	 - 	- 	:-:----- - - i.; -- 	- 	 - . 

C 
3 3 Sites required for further processing following 

extraction 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 District Forester.  



QUOIAtAWLOGS 
COMPUlSORY UTILISATION STANUUR3.. 

Pcjf(T NACQUARIL REGION - FROM lOT IANVARY 1997 

HIRIMVM SUE SPtC1UI119 

	

• 	Inn, lengLh 

- Lengths Am and Over 	 2.4m 
Ragroth Forests 34Cm 
HIture Forests 	40Cm 

- Lengths ( Am 
RegroAth Forsstg 45cm 
Maturi Forests 	50cm 

IRVIMUJI DEFECT BY LOG DIAJIETER 

Log Maulmum Minimum HNximus Log IIauim 
Diem. PIpe 	Net 	Difect 	Dlag. 	PIp. 
(cm) 	(cm) 	Wood 	Percent (cm) 	(cm) 

ThicIc- 	(mc). 
ness 	length 
(cm) 	allow- 

ance) 
'26 	Nil 	(12) 	20 	94 	60 

26 	2 	(12) 	25 	95 	62 
26 	4 	(12) 	21 	98 	64 
30 	6 	(12) 	29 	100 	64 
32 	6 	(12) 	31 	102 	66 
34 	10 	(12) 	33 	104 	68 
36 	12 	(12) 	36 	106 	68 
39 	14 	(12) 	38 	106 	70 
40 	16 	(12) 	40 	110 	72 
42 	18 	(12) 	43 	Ii? 	II 
44 	20 	(12) 	45 	114 	14 
46 	22 	(12) 	47 	mIS 	75 
48 	24 	(12) 	49 	116 	18 
50 	26 	(12) 	51 	120 	80 
52 	28 	(12) 	53 	122 	80 
54 	30 	(12) 	54 	124 	82 
56 	32 	(12) 	56 	126 	84 
56 	34 	(12) 	58 	128 	84 
60 	36 	(12) 	59 	130 	86 
62 	38 	(12) 	60 	132 	88 
64 	38 	(13) 	60 	134 	90 
66 	40 	(13) 	60 	136 	90 
68 	42 	(13) 	60 	136 	92 
70 	42 	(14) 	60 	140 	94 
72 	44 	(14) 	61 	142 	94 
14 	46 	(14) 	62 	144 	96 
76 	48 	(14) 	62 	146 	96 
78 	48 	(15) 	62 	145 	100 
80 	50 	(IS) 	62 	150 	(00 
82 	52 	(IS) 	63 	152 	102 
64 	54 	(15) 	63 	154 	104 
66 	54 	(16) 	63 	156 	104 
Be 	56 	(16) 	64 	158 	106 
90 	58 	(16) 	64 	160 	108 
92 	58 	(II) 	64 	180 	122 

mimgllpnq 
qjmmeter 404cr 
it 

- Regroeth 
Forests 25cm 

- Hmture 
Forests 30cm 

0 
me MInImum Mvlmum 

	

Net 	Defect 
Wood Prc.nt 

1hlc- (Inc) 

	

ness 	length 

	

(cm) 	allow- 
priCe) 

	

(Il) 	64 

	

(Il) 	65 

	

(Il) 	65 

	

(18) 	65 
65 

	

(It) 	65 
65 

	

(19) 	65 

	

(19) 	66 

	

(19) 	66 

	

(20) 	66 

	

(20) 	56 

	

(20) 	61 

	

(20) 	67 

	

(21) 	67 

	

(21) 	67 

	

(21) 	61 

	

(22) 	67 

	

(22) 	67 

	

(22) 	67 

	

(22) 	67 

	

(23) 	67 

	

(23) 	61 

	

(23) 	68 

	

(24) 	68 

	

(24) 	68 

	

(24) 	69 

	

(24) 	68 

	

(25) 	68 

	

(25) 	68 

	

(26) 	66 

	

(26) 	68 

	

(26) 	68 

	

(26) 	66 

	

(29) 	68 

--S . 

I' 

• 	 -.•_•) 

-.5,-.. 

r - 

- 

: 

0 

N] 
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POLLUTION CONTROL LICBNCE 

V 	POLLUTION CONTROL ACT 1970 

Licence in respect of stion 17A (b) 

In pursuanca of section 17D o the Pollution Control 
Act 1970, the E iroment Protection Authority 

grants tho Licence set out b1ow. 	V . 

Licensee: 	- V. 	 The Foretry Corninjsjon of N 
South W1s' 	

V 

V 	
Land coveedby Licexice: 	Land 

V in the Cots 	Iathoir 
V V V 

• 	
V 	 Region, being the land described 	V 

- 	

• •' 	

V 	
at the end ot this Llcence, 	'• • 	

V. . 	 ' 	

. • 	 .- i 	
•• 	V 	 • 

Activity covered by Licence: Logging Voperation  as defined at 

	

V 	

V 	
V  the enc1 of this Licence. 	

. V 

DatQ cl Licence: 
V 	 • 	

. 	 V 

• 	Dur tjon  of Licsz; 	 1 year from date of Licence. 

	

V 	 V• 	
V 

V 	 • 	CONDITIONS 	4ICENCE 	• 	 V 

1. • (1) The Forestry 
V 
 Corrtmiion must carry out logging 

	

. 	 operations covered by this VLicenc.e in accorciarce 

	

V 	
with the relevant Provisions of the Code .fLogging 
Prctjces 

V prepared under the Eorestry Act 1916 
applying, as at the, . date of thjVS Licence, to the 	V land. A Code whith applies is the "Code of .  Loginq 
Practices - State Forests '-, Coffs Harbour Region" 
and 'the relevant prorisjbns are those which' Will 
prevent or minimise the pOl1tjon of Wats. 	 ' V 

(2) Xf. no Code of togging Practices  applies to any of 
V 	

the land, the Forestry Commission must not Catry out 	V  logging operations V 

on the land except in a manner 

	

• 	 V  • 	 generally in accordance with the relevant provisions V 

Of a Code of toggizg Practices under . 	Ve Forest ry 

	

V .. 	 , 	 . 	 • 	

• 	 V.. 	

, 	 V 	 , 
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Act 	1916 	approved by 	the EPA 	as 	appropriate 	for 
application 	to the 	laxui. 	The Forestry 	Coxmission 
rtust not 	carry out Logirzg operations ' 	the 'lan 
until the EPA approves a Code for application to t_ 

2. The 	'orestry 	Commission 	must 	carry 	out 	1gging 
'on' operations 	. t'hé. 1nd, 	in. 	accordance 	with 	the 

Stand.rd 	rosion Mitigation doriditions for Logging 
• in. NSW July 	1,990", 	az 	am"ded 	from time 	to 	time, 

published.• 	jointly 	by 	the 	former . Soil. Consrv'at ion 
• 	. . Service of' N$W and the Fortr'' Commission, . 	., 

• 	. The Forestry Coinniission must 	notify.' th 	EPA 	abot' 
any proposed amedment.to  that docu.ment-. 	' .... . 

•() 	'Those 'amendments 	do 	nt 	save. any 	effect 	for'.th 
. •• 

. 

PP0SC: of this condition until they are 	approved 
. . • 	. . 	by. the EPA in writing. •. 	. 	• 	. 	. 

.he'.Forestry'Commision must comply with any special site,' 
specific conditions.ageed to by .  thè'Forestry Comrnission'• 
and . the 	Director-General 	of' 	the 	Department 	"Of' • 	. Cotsrvation 	and 	Land 	Mgement 	oncerning 	additi'onal 
soil conservation..works.to be undertaken 	in carrying out 
logging Operations on the land. 	 ... 	. 	.. 

- 4 . mattr 	and 	substanceS 	on -. the , 	site 	,of 	'logging' 
• operations must be htc1led, 	moved, and stored ili a 'proper 

• 
and efficient manner for the, purpose of peventjnq the 
rnilurion of watcr..', 	. 	.• . 	

.-: 

'The'transport and storage of,ful and 'the re-fuelling of 
uipme'nt must be' carried out in a manner to prevent thet  

pollution of waters as a result of spillage; 	. 

• 	
c. All 	zervicing 	and,'repairs 	of euIpment 	must 	be 	Carried'' 

out in a manner to prevent the' pollutjoi 	of'waters.. 

7.. fla'zad rdct-jon burning rni.st be carried out 	in'a manner 'which pieserves all filter Strips to the greatest extent: 
' practicable. 	, 	• 	

• 	'; 	, 	 . 	. 
. 

8. Bark removal operations must not be caried out within, 
or within 10 rnetres of,' any filter 'strip. 	' 

• 	 9. 	, Stripped bark rnust 	not 	be placed within ; 	or -wt 	'10 itetres of any., filter strip.  

• 	10. (1) 	The 	F'orGstry 	Commission 	must 	notify 	the 	closest .?egional 	Officeof th 	EPA if •t ,becoms 	aware 	of' 
any' pollution of waters which may 'have been caused' 

'by logging operations' and the pol..ution: 

2' 
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(a) makes, or may. be  reas.onably expected to make, 
those wates noxious or poisonous; or 

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

. 	 those wàte's harmful Qr potentially' harmful to 
- 	 the' health, welfare, safety or property 'of 

human beings; or 	 . 	 . 

(c) makes, or may be reasonably expected to make, 
those watrs poisonous, harmful or potentially. 

• 	' 	harmful to animals, birds, wildlife, fish or 
• 	 other.aq'ut.'C life or 	 . 

• 	 .(d) makes, or  may be reasonably expec,ted to make, 
those aters poisonous, harnifxil or' potentially 

	

harnu1t6 plants or other vegetation. 	 : 

• (2) The Forestry commiSSion must notify the E?A not 
• later than 24 hours - of becoming aware of the 

• . . . 	.• 	. pollution,- or 1f' this is not practicable, as oon a 
practicable after that time. 	. 	. 	.. . - 

•(3) The Forestry 'Commission' is. to be' taken to he aware 
• 	. 	of the pollution of waters if an employee 'of the 

Cossion at or' above the rank of District FGrester. 
is aware of the pollutIon. 	..' 	 '- - •. 	 . 

i. if the EPA so requctS, the Forestry Commission' Imist 
provide a 'written report to the EPA about pollution 

'notified to the SPA under .  Condition No. 10.. The witteii 
report must be rovid nçt later than' 21 Uays' after the 
request.  

Any licence issued by the Forestry Commission under the 
Forestry Act 1916 which, authorizes 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 
Liceiica in the same way as the Forest'ry Commission must 
comply 'with those conditions.  

The Forestry Commission must' monitor compliance with the .  
conditions referred to in.ConditionNo. 12. 

Copies of the following documents must be made available 
at al-i district' offices of the Forestry Commission within 
the Coffs Earbour Region for.inspection by any person'arid 
must be producedon demand to an officer of, the E?A: 	',. 

- 	- this Licence; 	 - 	. 	• 

- -. the - Codes - of -Logging Practice 	referred to in 

- 	
,.. 	'3 
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- Conditiot No. 1; 

- any approval giyen by,  the E2A under Condition. No. 
- 	 - 	 - 	 - 

the document entitled "Standard Mitigation 
Conditions, for -Logging in NSW .Yuly 190" as amended 
by arnenments to that dount approved by thPA. 

Nothing in ,this Licence pT-mi$-' 1eging nrerat iong in 
contraventjbn ofth Timber Industry (Xnterim Protection) 

	

- Act.-1992, . 	.. . 	-'. 	. 

Defiitio:. 	:•. 	•.,• 	- 	-• 	 .. 

.. 'PA" means the 79nvironment Protection' Authority. 

,l.nd in tho Cöffs Harbour Region" nieans. the land design'ated 
• 	as. being within the-Cofs Harbour Region under the' Forestry' 

Regulation 1983ás at 18 Marcl.1992.. 	 -. 	

'• 

"logging opeIatioAa" means:' 	 -" 

(a) the ttingandremova) of t'iuiber from land; 

• (b) the provision of access roads necessary to 'enable oi 
assist the cut.ting and' removal of the timber; and 

. 	
(c) hazardreduction burning caied ot on Cowtinbe' 

• lands. 	meaning of 	 1916.  

• "pollution" has the same xneanthg.s under th. Clean Wate' 	ct: 1970. 	- 	.• 	- 	- 

NEIL SHEPHERD 	 . 	, • 
Di rectc)r-eneral.  
Environment  ot.ionAuthor.ty 	, 

4. 



OLLUflON CONTROL LICF,NCE 

POLLOO2 CO)TBJL ACT 	iO 

Lcence in res*et ot sctio llA(b) 

In puriiaca of cticzi liD or the vollution Cotrô1 
Act 1970, the 	ront ?rotectic 	utbority 

grants th Licr 	net oot b1w. 	 _ 

Liensee 	 The Forestr' Cirriissjo of N.i 
South Wa1e 

/ 

Lacovered by LicexcQ: 	Ld Ln the CCffs Harbour * 	 Rego, bjnc. the land dsc r 1bcl 
at the nd 	th 	rrLce. 

Ac't1'1y 	..bred b 	 tie- 

Durati*m of ILcs-rc; 	 1 yc: 	 of Licence. 

CONDITIONS 01 14ICENC 

The 	orestry Cjo 	mu.t caxry out lo99irig 
;':r.tions covered by this Licence In dan 
th Uwe relcvmL poVisjcn of the Coth of Logging 
ctces prepared under the Forestry Act 191 

p1yir.g, as at the dt' or tbi 	Cnc, 	o the 
Thnd. A Code which applies i th "de e  Logging 
.ractice 	- Stat 	rots 	Coffs, Eib. erj i r  
&nd 'the relevant PtOVLSrLS a;e thcie which wili prevent or: iflrnite L 	c1TLtj 	.f 'ites. 

(2) If no Code u 	osyizg 	rtis ap - 	tu ;y of 
the 'land, the 	restrv Coissjsri rnu. 	t carry out 
'1oggth 	op. 	on th 	1-'d 'xe.t !n t rnanr.rr 
gerirlly in a'- 	ic-  with 	'rlivr4  t provisions 
of a Code ot 	::-: 	 * 	 The ry 

'S 
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• 	 prflON corrior LicENC-Co1iS 	 GIOh 

Act 1916 approved by the EPA ar, appropriatO fot 
application to tht 1ad. 	T 	Forestry CoSorL_ 
must not c&cry out Loinç cp€tations OIL the 1an 

• 	 until the PA approv 	C&.o for application to 
land. 	

0 

2 	(1) The F4orostry CoisS.to 	ut earry Out 2oggirig 
operations 	fl : th 	1irxd itt. •-tcordaice WiLh the 

- 	"Startard F.rosIori 'ht 	t1on Conditthns forLoggirig 
tn NSW July 1990' as -icd fry time to tilile, 
pub1shed jointly by t.he f.ter Soil Con.uvat,1ort 
Service of tTSV aud the ForQtr? Coui15iOfl. 

(2) The torestry Coisior muu nctify the 	A abo'ut' 
• tny 	oposed andents to that 'cucnt-. 

• 	
. () 'ThosenIuunts do cot h:ivi• any t'f feet for th 

	

= 	purposes. ol, this CQiitiort until they arc,  aprroved 
by the EPA in wi it thy. • 

. 3'. 	'heForestryComissiott murt coniply with any speciul site 
specific eortditiors greed to by th Forestry Connuission' 

	

the Dtreetot-Cenerl of thc 	Dpartment 	of .  
Conration and nttd Mgeent concerning dditionai 

• •: 	soil conservation works to be Lmdleztaer in crrying out 
logging operationS on the land. 	' 

	

4. 	11.'tcattér and substances on tlo' site • t lqojr' 
• operatioLis ruust be hnd1ed, onoved aid stored in a 'prQpr 

nd efficient mann&.'r foi' the ptrpose of pevent.ng the 
• p1uto 	f wat -S. 

• 	5 'The transport and stc'raga of fuel •nJ th refu11ing of 
equipinnt taust. .be curried out in a rtanner to prevent the 

• p'11ution of waters as a result 9Ispii1e. 

All 	rv -iciw and repairs ot 	uiçnt iut b carried 
'nt in a manner to prevent the pollution 01 watcr. 

	

S - 	na*zaz4d reduct-lon bu -nin must be crr1ed out In a rnunn 
tich preseives all fu1tr •stzip 	c the greateSt extent 

practicable. 

Bark rmov'a1 opert.ins must. rist 	ried out within, 
or within 10 tetres of, any filter stip. 

Strippd bark ThUSL not be placed vith, or -within 10 
metres of arty. filter strip. 	 . 

10.. 	(I) The forestry Co.ninon 	ist :.•'tify the c'osest 
?.egionai Oft ice of the ?A if .t becturs aware of .  • 	. 	• any polluLiori of watk!-z s which Q.1 y  hare bee.n caused 

0 	 by loqqing operations and the poi.ution: 

2 	 0 	 - 

•0, 
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makes, or may be r 	uctally cxp.cted to rttak, 
• 	 those wuters flOC 1 O 41 S or p;io; or 

LTta)eS, or tni' b rcasona1ñy cipected to make, 
• 	 those wLters harful or poteta11y ha 1-- fu 1  to 

the health, we1re, 	'tv or poporty of 

human beinj; or 

(e) makes, or iiay be reaotably epecLet.1 to rraka, 
those wal.ors oisonou, 114rtf'.fl or potcriti..11y 

• 	harmful to arLiraaIs, birds, wiidJife, fish or 
• 	 other aquiit.iC JiIe; or 

• 	•(d) wakes, ci' ivay be 	donb'ly 	pect.ed to make, 
• 	 those. '-aters poiSoLlous, hritu1 or potentially 

• 	 harmful to plants or other vs'tjt.ior. 

(Z) The iorestry Commission nust notify the EPA not 
later than 24 hours ot becctuiri3 e*: 	of the 

S 	pol1utio or if this Is not racticabt, as soon  ak 
practicable after that time. 	 • 	 . 

• 	 (3) The Forestry Corttu.Ssion is to be taken to be aware 
• 	Of tte pollution of wtr> i 	an rnplcyee of the 

Coimision at or ab*vo the rank of DtLlCt 'Forester. 
• 	 is aware of the pollution. 	 • 

if the EPA so zeets, the tvreLrv Ccrnmission 1rnst 
provide a rittn report to the EPA about pollution 
noti1id to tbe M>A under Condt1t No. 10. The written 
report must be 'prov ; del not later than 21 cays after the 
reqest. • 	

. 	 • 

Any licence issued by the Fo:estry Couission urdr the 
Iorestry Act 1916 wh ich aui hcyr 	tht,,  ho] cItr to carry 
out any logging operatiOt 	covtred by this Licorice u;ust 
be issued subject to conditions L.di r -uire the holder 
of the licence to coup1y with Condition Noz. 1-9 °f this 
Lice z~ co in the sare way as the Eor".try Coiuuission utut 
coxGplywith those conditLon. 

The Forestry Commissico must nonito: 	11lp1idriLe with the 
conditions referred to in Condition No. 12. 

Copiec of the following docuer.ts u';t be made available 
at all district offices of the Forestry Cormssion within 
the Coffs Rarbour Ryion br irpct1cn by dfly per- son and 

- ruust be produced on denand to 	ctfi.er of the EPA: 

• 	
- this Licence; 

- the Codes of iogng ?racLiS referr*d to in 

.3 
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POLLUTION COJ'fl'tOI, Li CfNCS - COFFS 1otlZ F<EG ION 

Condit.iuri No.. 1; 

- any approval ivt 	by the EPA 	.. .nditicn. No. 
1(2).; 

• 	 - the docuznenL entt1ed "5 tLd Erosion Mitiqation 
Conditioria for Locjglng In 	W July 990' as arnrded 
by. dfl1tCLCflt5 to that ocuent 	prov- by t4FA. 

• 	• 	Nothth 	i 	.this Lic'nce 	--TH+-  -1 lj- ruj ciprRt 
contraventvn fthc rmher Inthstry (Tr'terin Prot'ct1on) 
Ac.t.1•92. 	• 	.. 	 . 

Defi1t: 	.. 	 . 	 •. 	 V 	 , 

"EPA". ièazis the Thv.ronment Protection AuU3OL3ty. 

"i 	in tliia ,  Coffs Ears rPgio 	rna_ns. the 1id designated 
as being within the Coffs 1ibour RoJ :der the Forestry 
Eegu1ation 1983 as at is Marc.1992. . 

t1oggig or.tioxe" meaizs: 

• 	 (a) 	tb 	 of tiiabcr fic'rn 	rui; 

• 	(b) th provision or access roid fl'c3ary to enb1e or 
sit the cttir.g and reaova1 (j f the tLmc.er; an 

) hazard reducti.on burrtrq crcd out on 	ow-tiber 
1and 	iththe m iniriç Of the Foie.try Act 1916. 

"poUution" has the sane rearing.s undef tio Clean Waters xct 
1970. 

Doctor-Criera1 
Avirpr1xnct . 	tcçion Autho ri tV  

4 



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: 

The Forestry Commission of New 
South Wales 

Land in the Bate!naflS 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 

1. 	(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 

1 
(4 



POLLUTION CONTROL LICENCE - BATEMANS BAY REGION 

( 	 (b) Code of Logging Practices - Conifer Plantations 
- Batemans Bay Region 

(2) 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 thc? land. The Forestry 
Commission must not carry out logyng operations on the 
land until the EPA approves a Code for application to the 
land. 

	

2. 	(1) The Forestry Commission must carry out logging 
operations on the land in accordance with the 
"Standard Erosion Mitigation Conditions' for Logging 
in NSW July 1990 11 , as amended from time to tine, 
published jointly by the former Soil Conservation 

. 	 Service of NSW and the Forestry Commission. 

The Forestry Commission must notify the EPA about 
any proposed amendments to that document. 

Those amendments do not ,  have any effect for the 
purposes of this condition until they are approved 
by the EPA in writing. 

	

3. 	The Forestry Commission must comply with any special site 
specific conditions agreed to by the Forestry Commission 
and the Director-Genra1 of the Department of 
Conservat.n and Land Management concerning additional 
soil conrvatiofl works to be undertaken in carrying out 
logging operations on the land. 

	

4. 	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. 

	

5. 	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. 

	

6. 	All servicing and repairs of equipment must be carried 
out in a manner to prevent the pollution of waters. 

	

7. 	Hazard reduction burning must be carried out in a manner 
which preserves all filter strips to the greatest extent 
practicable. 

	

8. 	Bark removal operations must not be carried out within, 
or within 10 metres of, any filter strip. 

2 



POLLUTION CONTROL LICENCE - BATEMANS BAY REGION 

( 	
9. 	Stripped bark must not be placed within, or within 10 

metres of any filter strip. 

10. 	(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: 

makes, or may be reasonably expected to make, 
those waters noxious or poisonous; or 

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 expected 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. 

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. 

The Forestry Commission 	to be taken to be aware 
of the pollution of watis 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 
rovide a written report to the EPA about pollution 

notified to the EPA under Condition No. 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. 

3 
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POLLUTION CONTROL LICENCE - BATEMANS BAY REGION 

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 logging 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: 

the cutting and removal of timber from land; 

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 

L 
	 4 



POLLUTION CONTROL LICENCE 
( 

POLLOTION CONTROL ACT 1970 

Licence in respect of section 17A(b) 

In pursuance of section 17D of the Pollution Control 
Act 1970, the Environment Protection Authority 

grants the Licence set out below. 

 

Licensee: 

Land covered by Licence: 

The Forestry Commission of New 
South Wales 

Land in the Bate!nans 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 

(• 

1. 	(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 

1 
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POLLUTION CONTROL LICENCE - BATEMANS BAY REGION 

(b) Code of Logging Practices - Conifer Plantations 
- Baternans Bay Region 

(2) 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 1ogng operations on the 
land until the EPA approves a Code for application to the 
land. 

	

2. 	(1) The Forestry Commission must carry out logging 
operations on the land in accordance with the 
"Standard Erosion Mitigation Conditions for Logging 
in NSW July 1990 11 , as amended from time to time, 
published jointly by the former Soil Conservation 
Service of NSW and the Forestry Commission. 

The Forestry Commission must notify the EPA about 
any proposed amendments to that document. 

Those amendments do not have any effect for the 
purposes of this condition until they are approved 
by the EPA in writing. 

	

3. 	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 
Conservatn and Land Management concerning additional 
soil conrvation works to be undertaken in carrying out 
logging operations on the land. 

	

4. 	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. 

	

5. 	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. 

	

6. 	All servicing and repairs of equipment must be carried 
out in a manner to prevent the pollution of waters. 

	

7. 	Hazard reduction burning must be carried out in a manner 
which preserves all filter strips to the greatest extent 
practicable. 

	

8. 	Bark removal operations must not be carried out within, 
or within 10 metres of, any filter strip. 

2 
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POLLUTION CONTROL LICENCE - BATEMANS BAY REGION 

1 	• 	Stripped bark must not be placed within, or within 10 
metres of any filter strip. 

10. 	(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: 

makes, or may be reasonably expected to make, 
those waters noxious or poisonous; or 

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 expected 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. 

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. 

The Forestry Commission .s to be taken to be aware 
of the pollution of wat.s if an employee of the 
Commission at or above the rank of District Forester 
is aware of the pollution. 

11. If the EPA so requests, the Forestry Commission must 
provide a written report to the EPA about pollution 
notified to the EPA under Condition No. 10. The written 

(• 

	

	
report must be provided not later than 2-1 days after the 
request. 

12. Any licence issued by the Forestry Commission under the 
Forestry Act 1916 which authorises the holder to carry 
out any logging operatior'.s 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. 

13. The Forestry Commission must monitor compliance with the 
conditions referred to in Condition No. 12. 

3 
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POLLUTION CONTROL LICENCE - BATEMANS BAY REGION 

( 	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 logging 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: 

the cutting and removal of timber from land; 

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 SREPHERD 
Director-General 
Environment Protection Authority 

C 	
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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 Pollution Control 
Act 1970, the Environment Protection Authority 

grants the Licence set out below. 

Licensee: 

Land covered by Licence 

The Forestry Commission of New 
South Wales 

Land in the BatenaflS 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 

1. 	(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 

1 
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POLLUTION CONTROL LICENCE - BATEMANS BAY REGION 

I 	(b) Code of Logging Practices - Conifer Plantations 
- Batemans Bay Region 

(2) 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 logç'.ng operations on the 
land until the EPA approves a Code for application to the 
land. 

2. 	(1) The Forestry Commission must carry out logging 
operations on the land in accordance with the 
"Standard Erosion Mitigation Conditions for Logging 
in NSW July 1990 11 , as amended from time to time, 
ublished jointly by the former Soil Conservation 

( 	 Service of NSW and the Forestry Commission. 

The Forestry Commission must notify the EPA about 
any proposed amendments to that document. 

Those amendments do not have any effect for the 
purposes of this condition until they are approved 
by the EPA in writing. 

3. 	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 conrvation works to be undertaken in carrying out. 
logging operations on the land. 

4. 	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. 

( 	5. 	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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- 	 POLLUTION CONTROL LICENCE - BATEMANS BAYREGION 

1 	• 	Stripped bark must not be placed within, or within 10 
metres of any filter strip. 

10. (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: 

makes, or may be reasonably expected to make, 
those waters noxious or poisonous; or 

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 expected 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. 

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. 

The Forestry Commission .s to be taken to be awar 
of the pollution of wats if an employee of the 
Commission at or above the rank of District Forester 
is aware of the pollution. 

1. If the EPA so requests, the Forestry Commission must 
provide a written report to the EPA about pollution 
notified to the EPA under Condition Nc. 10. The written 

( 

	

	 report must he 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 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. 

3 
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POLLUTION CONTROL LICENCE - BATEMANS BAY REGION 

( 	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 logging 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: 

the cutting and removal of timber from land; 

the provision of access roads necessary to enable or 
assist the cutting and removal of the timber; and 

thazard 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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ISSUES FOR DISCUSSION WITH E.P.A. 29.4.1993 

What consideration has been given to implications of ss.11l & 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: 

S 	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 
acco.unt 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? 



MEETING WITH NEIL SHEPPARD 
24 JUNE 1992 

(Messer) 

SheDpard: "Historical Context": Why we (EPA) issued licences: 
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. 
JA What is the standard? 
WF Licences relate to logging practices. 

Phase 2 - premature to be talking about water quality at catchmentlsub-catchment 

40 	level. 
Task is to identify standards and monitoring. 

NS Phase 1 - present requirement = notify if water quality standard is broken. 

JA 	How will they know if there is deterioration? 
NS 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). 

JC 	Is NS aware of particular activities in a specific area eg. Coffs Harbour? 

NS No, aware in general. 
• Does not know if list of works etc specified were included. 

WF Says they did not need to have special knowledge of specific areas. 

JA 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 Row Wet Year 
(1978) 

Median Year 
(1985) 

Dry Year 
(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 3  or 22 ML) that limits discharge to the 
ANSTO sewer. 

The 22,00Cm3  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 11 6,000m 3  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 

larQer. 	J' 

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: 

the surface runoff coefficient is 0.2 
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, IM?) 

JC Kiliekrankie 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 RIP [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. 

SW How much monitoring is EPA carrying out re logging? 

NS Very little - WF is working up "conditions" 
• Also working up remote sensing logging/water quality. 
• Potential audit technique. 

SW Cannot tighten up without additional information. 

NS Want monitoring system paid for by FC 
(off paper).............................. 

• Under what conditions? 

NS Should operate on pre-post water quality situation (determination) 
• Will prosecute FC if licence is breached. 

WF Difficult re monitor/audit programme. 
• Peak situations - they want help from us. 

• Methodology 

JC Why did not licence process go to EPA Board? 
NS 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 Maunsefi 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 	Uner 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, permeabilitles of 1x10 7  m/s at least 

3m thick 
• 	a clay liner, usually compacted, permeability lxlO rn/s 1°  
• 	geofabric and plastic liner, permeability 1x10 16  rn/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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• Did equal policy shift from point source to diffuse sound. 

NS Board was informed "..." before the licences were issued. 

JJ Who is "we"? 

NS Authority acts through D-G. 
WF D-G and "different advisers". 

NS Final issue = "by me". 
• Does not normally "sign out" licences. 

JA Why were they issued on May 7? 
• On what basis? 

NS Because EPA had gone as far as it could go without losing the opportunity to 

control FC. 
NS Aim = to prevent water pollution cf "your" aim = water quality and OGF. 

JA Why didn't NS refuse to licence moratorium areas? 

. 	NS 
• 

No point/ moratorium exists. 
Can change if EIS was to proceed. 

AR Blanket determination implies OK situation. 
NS Are investig. with view to prosecution re: Killiekrankie. 

JC South coast licences issued after complaints about pollution. 

JA Appropriate signal should have been no licence for sensitive areas prior to EIS/other 

determinations etc = wrong signal. 

NS Accepts wrong signal/tighten conditions over time/intend to move fairly quickly. 

SW What steps are going to be taken? 
NS EPA are "working on conditions". 

NS Option to not renew licences at the end of the year. 

RB Statewide licence in the end applies to each coupe. 

NS That would = waste of time 
• Will never get it 

JA How would you protect Mount Royal except by varying the licence? 

D 	JC SEMC are almost never adequately implemented. 

NS Failure to implement = a breach. 

JC Who will detect? 
JA How will they ensure W/Q after determination? Will the licence be varied? 

EDO(JJ) EPA is a determining authority under Part 5. 

• So is Minister for Planning. 
• Did EPA consider effect was likely to have significant effect on environment? 

NS SPCC always took position that Part 5 did not apply when they issued licences. 

JA Issue of licences is not/should not be subject to political intervention. What will he 

do about Mount Royal? 
NS 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, 1x10' m/s, at least 3m thick 
• 	Uner-clay, 1x10' °  m/s, 0.75m thick 
• 	Uner-plastic, 1x10' 6  rn/s 
• 	Leachate drain 
• 	Geofabric protector 
• 	Filler gravel, at 3% slope 
• 	Fine shredded material 

7.3.2 Australia 

Gurulmundle Secure Landfill, Queensland 

• 	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 	rn/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 dla HDPE 
• 	Drainage layer - Gravel drainage medium enclosing primary leachate collection drain 300mm 

dia permeability 1 X 10 mis, 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 
• 	Uner base - 100mm sand bedding 	 - 
• 	Impervious membrane - 2mm HOPE liner followed by 300 drainage layer and 300mm cover 

Drainage pipes - Fed by 100-200 dla 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 $A1 50/rn 2  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. 

Q9T06I! 
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NS His statutory objective is to prevent pollution. 

NS Reiterated he would have discussed with Board on hindsight but not with any 
necessary change in outcome. 

NS When they know the specific soil types they will become more and more specific to 

more refined SEMC. 

JM Why not 1000's of licences (eg, industrial/commercial). 
NS 9 licences = best way/least bureaucratic. 
WF Says EPA is being "innovative" 

• First attempts at non point source pollution control. 

JM Lack of consultation. 
NS Is setting up consultation process. 

JC Will they release information? 
NS Put in FOl and see what happens. 
JA Access to information and.....public involvement is critical 

• Public advertisement 
• Public think they are conned. 

JC Lack of good faith/letters and advice but no hint of appi... 
• Issued licence instead of prosecute and EPA will investigate 	and prosecute if 

necessary. 
JC Did not disclose matters of licences. 
JA PR is crappy 

SW (blank) 
NS 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) 
AR If bulldozer driver causes pollution does this exempt FC from responsibility? 

NS Need to take advice but if SEMC or code of practice not observed it would be 
accountable. 

JM Who/how responsible - individual/licensee? 
NS Land and Environment Court do not want "multiple charges"( ....) re: one 

incident/ should seek "most culpable" or "most responsible". 



Feature Typical Leachate 
Analysis 

at Lucas Heights 

1994 
"Standards of 
Acceptance" 

pH 6.7* 7to10 

Arsenic 1 

BOD5 mg/L 1928* ** 

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 & Oil ... 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 
phosphate mg/L  

50 

Pesticides 

Aidrin mg/L Tested to 0.001 & 
not detected  

less than 0.1 

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) 
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MEETING WITH NEIL SHEPPARD 
24 JUNE 1992 
(Anne Reeves) 

Lcontinuation of Anne Reeves' typed notes) 
• ........distinguishing natural background and best practice. 
• Also source/mechanisms - need to address these issues - because conditions need 

you people to help. 

JC (amazed) - Even EPA Board - cf March v. Jan(?) 
• Real concern re invitations to participate - should have been to Board. 

• How do you answer this? 

NS 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 

JC Won't be revisited? 
• Board doesn't want discussion few decisions record 

NS 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. 

JJ 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. 
• 	JA Whyon7May? 

NS 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. 

NS Believes best way to go now taken forward 
• Prevention pollution from logging. 

JC But what do you understand old growth forest to mean? 
JA Under Timber Act - various schedules - 

• What stopped your sending from the moratorium ... - some wont be pre EIS. 
JC If decision post EIS - why not reserve powers - 
NS If wait to perfect.... - EIS - come to common end point to tie to more and be more 

specific. 
JA What about (Killiekrankie)? 

NS Investigations with view to prosecution - investigating officers sent back. 

JC 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 streamfiows 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 dosed) but nevertheless It is possible to condude: 

(I) 	high TDS readings are obtained during periods of low rainfall; 
(ii) 	low TDS readings are obtained during periods of high rainfall: 
(ill) 	the average relationship between TDS and rainfall prior to the start of landfllling 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 
MCi 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 1  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 CouncM 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 (DCI) - 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 Ieachate or contaminated runoff is bypassing leachate 
. 	 ponds. 

• 	Leachate Pond (LPI) - to monitor leachate composition 

The location of these sampling locations are shown on Figure 7.7. 

Results 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 

NS 

SW 

NS 

• 	

JA 

NS 
WF 
JA 

NS 

RB 
NS 
JA 

IN 

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 

fl 
	

JC 	SEMs but utterly inadequate - also almost never put in place. 
NS If not applied then a breach of licence conditions. 
JC Who will detect? 
NS Number of ways, eg JC will tell. 
JA How will you ensure protected Mt Royal? 

eg. EPA can or not insist/change licence 

NS 
JC 	Could in some cases could log and prevent pollution. 
NS 
JJ 

	

	Fits in with another problem - EPA is part of determining authority - Part 5 EPA Act 
so what - but EPA will also have to consider. Mm. 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? 
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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 CONCLUSIONS AND RECOMMENDATIONS 

7.6.1 	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 

S 	
Board sewers 

- 	measures to recover landfill gas from the tip to feed the waste industries and to 
protect any revegetation measures. 

7.6.2 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 1992 
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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. AU 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 AU 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. 
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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 

	

- 	settiement of the landfill 

	

- 	surface water qualities and quantities 

	

- 	gas generation and/or use 

	

is - 	rehabilitation program progress 

I 
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NS 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. 

NS If found EPAs or CoPs not observed would deal with driver and FC. 
JA 	Under EPA accountability v. licensee? 
NS 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 
Note: 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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assessment of compensatiOn, and can only be elements of "value to the 

owner". Because special value must be assessed as at resumption date, in many 
cases it is difficult to assess consequential disturbance. However, the actual 
costs incurred or quotes received to relocate and reestablish the business 
are often a useful guide as to what the dispossessed owner would have 

estimated them to be: cI (Tharles McDonald Ply Ltd v Housing ConvniSsiOn 

of New South Wales (1957) 2 LGRA 160. In appropriate circumstances, even 
though new premises and equipment are inevitably better or worse and more 
or less valuable than that resumed, it is still only a question of fact and 
degree whether such relocation and costs of reinstatement are reasonable. 

The subject premises undoubtedly had a value to Brown Bros over the 
market value in that it was particularly suitable for their business because of 
the nature of the building and location of the site. However, in my opinion, 
neither the building, the subject land, nor the business carried out thereon, 
was so special or unique as to snake this an appropriate case for assessment 
by the reinstatement method. I am satisfied that at date of resumption the 
assessment of compensation by the selling approach should be preferred, 
and would enable the proper determination of the full value to the owner of 

the land taken. 
Mr Wood used the selling approach and added special value to the market 

value. In his opinion, special value comprised two elements, that is, an 
arbitrary 20 per cent added value to market value, either as industrial or 
residential, plus relocation expenses and consequential losses. 

Such items of disturbance were not really separately assessed by any 
valuer, and were based on the claims and particulars supplied by Brown 

Bros. As an item of disturbance Brown Bros claim expenditure for expert advice 
which, apart from valuers, in my opinion was of little, if any, assistance to 
them, and certainly of no assistance to this Court in the assessment of 

compensation. 
In particular, I totally reject any claims in respect of Mr M J P Nolan, and 

do not take the costs of his services into account in the assessment of 
consequential losses. Mr Nolan initially rendered invoices exceeding 

$235,000 
for advice and negotiations in the relocation of the business and, 

not surprisingly, they have never been paid. I am unpersuaded that 
Mr Nolan actually rendered the services claimed and, in any event, most 
were in areas beyond his expertise and altogether of no assistance to Brown 
Bros or the Court in the assessment of compensation. Mr Nolan could not 
substantiate such invoices, and Brown Bros ultimately reduced the combined 
claim for Mr Nolan and Mr P J Marsh to $45590. Mr Marsh was engaged 
to arrange finance, but purported to review and advise as to the 
appropriateness of replacement of industrial properties, notwithstanding his 
admitted lack of expertise in that field. I reject claims for the services of 
Mr Marsh, except to arrange finance for the acquisition of TomagO. 

It is common ground, and I accept that as a consequence of the obligation 
to quit the resumed land, it was reasonable that Brown Bros acquire suitable 
alternative premises in order to continue the relocated business. I accept that 
they attempted to find alternative premises in the Balmain area, but most of 

- 	nhviouslv unsuited for the relocation of  
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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 
Sydney 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 dispossessed 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 
different value. Care must be taken to avoid double accounting if loss of 
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 
split of the activities, and the purchase of the patently unsuitable Alexandria 
premises. It follows that I reject claims for costs to relocate thereto, or the 
assessment of disturbance by Pannell Kerr Foster (Mr A R Farrar). 

The Alexandria site in my opinion is unsuited for Brown Bros' purposes in 
almost every respect, particularly location and design of the buildings 
thereon. In my opinion, costs involved in acquisition of the Alexandria 
property, return thereto of part of the business from Tomago, or the 
alteration of the Alexandria premises, are not reasonable or related to the 
resumption of the subject land. 

However, I accept that relocation to Tomago would also compel some 
upgrading of the existing facilities at Alexander Street to continue the 
business previously jointly conducted with that on the resumed premises. 

In these proceedings, it is the duty of the Court to find only one sum in 
accordance with s 124 which reflects properly the value to the owner of the 
land compulsorily acquired. In the selling approach, the starting point to 
arrive at the appropriate figure is the market value of the land. I prefer the 
opinions of land value given by Mr Woodley and accept his sales and 
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 
(ci EM Power p 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 
of the subject land, and compensation was assessed on that basis, that price 
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: ci Beman v Hoiroyd 
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. Hwev'r unih'r rvioinp b'tcl' ,ti,n tl,p 
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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: 	 N S 	W F 
from EPA: Df Neil Sheppard, Mr Waivick Forrest, Donna Campbell, Donna R 
from Env Gps: Sid walker (EO of NCC)J. idy esser(Chairof NCC), Jeff Angel (TEC), John 
Corkill(NEFA), James Johnson (EDO). Ross Buck (ACF), Anne Reeves(NPA) 	- 

.Sheppard explaining background to date... 

.AR aznved after Shepperd had begun) 

..licencc sought in wding by FC - tails of this can be obtained.. 
"? 	 thought as positive given FC brought under pollution controls, first 

opportunity for controls under relevant legislation with respect to water quality 
of course EP interested in j 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 change in way pollution controls issued, could have broadly interpreted, whereas 
in past deal with 'point sources' ic drains, smoke stacks 
way to tackle - look at relying onc-of practice, standard miugation 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 SENIs. 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 
bretche4, where leads to deterioration of water quality, therefore lots of gain over the long term 
After had consideredapplication 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 catch ments 
trying to get major shift in behaviour 

JA - so environment seen as big or bigger than carchments? 

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 detcriomting. 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 subcatchmentIcatchment level - 
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 Phase 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 ic if adversc effects, if water pollution still occurs, not prevent water pollution, plus not 
protected water quality 

JA acceptable pollution is that that inevitably arises from SEMs 

NS not necessanlv inevitable 

NS depends on conditions from particular areas, the FC acknowledges for example with respect to 
high rainfall areas 
therefore another set (of condi rions may be more relevant) 

JA but if went to old growth forcsts, there would therefore be no case for claiming offence? 

NS - but then would start working on changing conditions, we arc aiming for l.o.n,g tn_nfi. 
also we have advice that we can prosecute if for example failed to comply, that is for failure (to 
comply,) that is to breach the conditions of licence 

JC looking then at long term application under EPA, what about Phase 2 and is there to be a Phase 
3? 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 arc acknowledging , therefore SEMs need to be taken into account 

JC so no site specific conditions set up front? 

WF did not nccd to have this 
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JA actui1y 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< 

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 rccord for the first time 
eg in 1985 SPCC .... published on this, some information on variation of impacts ... started to 
look at cotton, other industrial activities, from a long 4erm persctive 

When the January application received by the SPCC, focussed on application to take account of, to 
open concern rc non point sources, advcancing one step fonvard 

- if regulate the activity, then control (and) little likclihoed 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 "urn 

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, Kill iecrankie, the Oaks forest, position (described ...) 
also important as a drinking water supply, surely very reasonable condition to forbid any 
pollution? therefore undcr what circumstances would you refuse 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 to 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 
I icencing)? 

3M - could you not have issued a licence over just a small area? 

WF - nothing to stop us prosecuting.. 
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(D 
JA but if SEMs followed and stil (logging) activity caused pollution? 

WF but these circumstances would have applied inespectivc of whether or not a licence was 
granted.. 

JC there are requircments under the legisation .. as a preliminary see Seetion 17(D) 
seems to be evidence you do not know the extent of pollution, therefore are un&e to assess the 
factors.. 

NS no we don't agree 

NS we believe issue will in fact mitigate pollution 
conditions will need to be revised over rime, 
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 

WF SEMs set by Soil Conservation Service - whatever version now, had its origins in Soil Con - 
current version derives from same 

JC but 1990 and 1984 very different 

WF whatever version - each has had dramatic (effect in leading to improvements) 

JA - what is the evidence for this? 

JM - little.. 

WF FC beforei'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 indust.nes all applied simultaneously? 

WF - 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 continue to tighten down - 

JC ?(thcn this was seen as) an importasnt step forward? 

NS yes, for us in water pollution control 

JC never happened before 

ii 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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\VF yes. I could.. 
NS EPA will look at this once, in issue of pohcy-

SW how much monitoring of logging (is done) 

NS - very litUe - techniques of water quality monitoring 
right now WFS people are working up conidtions, requiring them to monitorioggirig 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, wont have the information until above systems 
in place, then if can show change.. 

WF inordinately complex 
. 	every activity has some level of pollution, in wilderness - 

3 -4 levels, erosion a factor 
if logging etc to be allowed within best practible available - then thditionai levels 
where things staged 
level "unacceptable" 2 sorts of difficult 
audit 

. 
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about global issues such as greenhouse warming and depletion 

of the ozone layer. They are also interested in the concept of 

sustainable development, questioning what might be the long-

term effects of enyironmental damage on the resource base, the 

economic viability of various activities and, ultimately, an the 

well.being of future generations. 

This public scrutiny has targeted both pollution Itself and 

the manner in which the Government and its ogendes deal with 

pollution and polluters. In on 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 gloss walls. 

It is possible to point to a few simple, direct indicators 

of mounting public expectations of the Commission. Formal 

complaints to the Pollution Line have increased from about 

5500 in 1985.86 to over 9000 last financial year. When we odd 

requests for information, the figure for telephone contact rises to 

some 23,000 calls a year. A third category of doily 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 advice is also rising rapidly, from under 100 a month in 

1987.88 to over 140 a month last year. 

Though it has often come In the farm of criticism of the 

Commission, increasing community interest is a welcome spur 

to greater investment of resources in environmental protection. 

Additional resources for the Commission have mode 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 and recruitment 

and training of staff are completed. 

In the current dimote of public concern, it is essential to 

satisfy the community that both public and private enterprise 

are improving their environmental performance. A major 

initiative to ensure the environmental integrity of a public 

operator has seen an end to the Water Board 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 

outf oils being constructed by the Board, and the Beactiwatch 

program, which advises the public on pollution levels at Sydney 

beaches. The Marine Waters Branch also oudits the Board's six 

molar coastal sewage treatment works to ensure licence limits 

on pollutants are being met. 

A commitment to curb abuses of the environment is reflected 

in the new Environmental Offences and Penalties Act, introduced 

in November 1989. This Act creates new pollution "offences" 

and contains mechanisms to restrain polluting activities once 

legal action has commenced and to freeze company assets 
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My introduction to the Commission - first as Chairman 

and more recently as Director - has come during one of the 

organisohon's most turbulent passages. The challenge of 

change is being encountered at all levels: from the community 

tightly exerting strong pressure for greater attention to the 

environment, to the Government's launching of appropriate 

new initiatives, to the Commission reordering its operations 

to implement those initiatives and, finally, to the organisotion 

itself, adjusting internally to meet these new demands. 

One significant aspect of change is reflected in the 

circumstances of my own appointment. The Government has 

created, through new legislation, three Environmental Trusts 

to accumulate funds for grants to projects on environmental 

research, education, and restoration and rehabilitation. 

My predecessor, Peter Standen, relinquished his directorship 

to take charge of those trusts and, with the re-orgonisation, 

the Commission is now under new leadership. May I take this 

opportunity, personally and on behalf of Commission staff, 

to wish Peter well in this exciting new venturt 

A major catalyst for change in environmental management 

in New South Wales has been more intense 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 a few concerns. There are heightened 

expectations regarding environmental standards, induding that 

industry should strive towards "zero discharge" of toxic 

pollutants. The public and the media have become concerned 
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so possible fines and dean-up costs can be met. Its most 
noteworthy features indude heavy penalties and personal 

culpability for offenders. Companies face fines of up to 
$1 million plus all dean-up costs, and individuals convicted 
of offences (induding company directors and managers) can 

be fined up to $150,000 with a maximum seven years' gaol. 

A number of prosecutions under the tough new Act are 
already under way. 

The impact of the Environmental Offences and Penalties Act 
was felt even before it became law 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 all categories of pollution charges in 
bothnd and Environment Cou rt  and the Local Court  have  
risen tantially. For example, the highest fine imposed on a 
particular water pollution offence was $3000 in 1986-81 while 
lost financial year 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 6overnment envisages that the Environmental Offences 
and Penalties Act will ultimately cover three categories of 
off ences - aggravated, standard and minor - with the last 
type dealt with by the issue of infringement notices. The 

Commission is at present paving the way for the wider use 

of these notices which will enable administrative and minor 
environmental off ences to be dealt with more simply and 
speedily rather than throu9h prosecution. This will in turn 
increase the Commission's enforcement capability by freeing 
up resources for its other important activities. 

As the basis of a sterner stance on enforcement and 

prosecutions, the Commission is making a major effort to 
eve~Iicensingt tem. A vital element in th is process 
wi 	 a computerised approvals, licences 
and notices system. The Commission is also implementing 
the recommendations of a discussion paper which the Minister 
and I wrote earlier this year. Future licences will contain realistic, 
enforceable conditions and, wherej uriqjion 
programs to ensure a continual lifting of standards as technology 

warrants. A system of 	iice bonding will ensure industries 
adhere to the programs, which are based on negotioted, realistic 

new system will create a steady platf orm from 

which the Commission can launch a vi gorous  
Already the Commission is pursuing a much more 
ecutions role with the number nearly trebling in 

the last two yeals. 

Among internal changes, the Commission will work with 
a new orgonisation 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 a 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 
form of the EPA has yet to be announced, it is known that it 
will absoth the functions of the Commission in their entirety. 

The Minister has appointed me to continue as Director (and 

Chairman) until the advent of the EPA, when I 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 to give greater priority to the needs of staff, 
particularly in the areas of training and staff development 
opportunities. 

The emphasis on a more stringent regulatory and 
enforcement role in the leod-up to the EPA should not be 

allowed to overshadow the Commission's commitment to 
environment protection in its widest sense. As demonstrated 

by the list of highlights in this report, the Commission continues 

to be active in research, development and the implementation 
of strategies which address the full range of pollution and 
environment protection issues. Research is crucial for providing 

a basis for competent and balanced control measures in the 
future. It is important, too, not to lose sight of the ever-arching 
role of education as the main tool in environmental protection. 
Effective and visible enforcement should be seen as only one 

aspect of education. Ultimately, only effective 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. 

JOHN NILAND 

Chairman and Director 

ORG 

Iethnical Advisory Committee 
Clean Waten Advisory Committee 

Hazardous thecnkeis Advisory Committee 

r- 	 Executive 
I 	Tethrcai and Regional Activities Committee 

L Administration and Finance Cornmitree 

Ex&uliy, Umt 
Occupational Health and Safety 
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CORPORATE GOALS 
AND OBJECTIVES 
The gools and objectives pursued by the Commission in its 

operations are contained in the orgonisation's Strategic Plan. 

They are the following: 

Al R 

Goal: 

To achieve air quality throughout New South Wales that will, 

for present and future generations, adequately protect health, 

natural resources, amenity and property, and support economic 

activity. 

Objective: 

Ambient concentrations of air impurities below levels listed in 

the schedule to the Commission's Strategic Plan and otherwise, 

as practicable, consistent with the community's overall 

availability of resources. 

W A T E R 

Goal: 

To achieve protection of the State's waters for the 9reatest 

present and future benefit. 

Objectives: 

Water quality which meets or substantially approaches 

dassificatian goals in designated catchrnents by the times 

indicated in the schedule to the 	ssion'sSoticP. 

Maintenance and 	 -exisfingwater water quality by the 

application of best practicable means of control and encouraging 

a high standard of cotchment management in all other 

catchments as resources allow and needs dictate. 

NOISE 

Gaol: 

To achieve the quietest environment practicable. 

Objectives: 

Environmental naise levels in the vicinity of transportation 

which do not exceed those specified 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 Environmental 

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 as 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 chemicals and move towards 

optimal waste management. 

LAND AND ECOSYSTEMS 

Goal: 

To achieve land, 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 maintenance of the best practicable level 

of land protection throughout New South Wales. 

V I S U A L A M E N I T Y 

Goal: 

To achieve socially acceptable visual amenity throughout 

New South Wales. (In the main, this goal is achieved through 

the implementation of the other programs. The Commission 

responds to specific issues as they emerge from time to time.) 

M A N A G E M E N T 

Goal: 

To achieve an enthusiastic, efficient and effective organisotion 

with sound strategk direction. 

Objectives: 

Strategic policies appropriate to the times. 

Enthusiastic, well-trained and suitably deployed staff. 

Efficient and effective allocation and use of achievable financial 

resources. 

Efficient administration and effective management information 

systems. 

Efficient and affective technical and legal support services. 

COMMUNITY RELATIONS 

God: 

To achieve a 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 and of other issues which 

emerge from the Commission's work program from time to time. 

A high level of public satisfaction with the Commission's 

operations and with handling of Pollution Line and other 

inquiries, and ministerial correspondence. 
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POLICY DEVELOPMENT: 
WATER POLLUTION 

46 

Water pollution and water quality remain high on the 

environmental agenda in New South Wales and Australia. 

At the centre of interest last year were the Sydney sewage 

outfalls. They continued to hold public attention, especiafly 

with the introduction of the State Government's new 

Beochwatch service for swimmers. 

But public concern was raised even further, this time over 

industrial water pollution, when the environmental group 

Greenpeoce dramatically blocked off the effluent pipes of a 

major oil refinery and a steelworks, occusing both of excessive 

pollution. The two incidents illustrated an unfortunate tendency, 

which has developed over many years, to set Commission licence 

limits for pollutants at desirable rather than achievable levels. 

The overhaul of the Commission's licensing regime to correct 

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 

to represent immedioteij achievable and "prosecutable" reality. 

At the some time the Commission's enforcement capability has 
been strengthened. 

This siltation pond at the Norwest Business Pwk is hdping 
to control o common uthon wnoffprohlem. 

A further major Government initiative was to transfer the 

Environmental Monitoring Program of the extended ocean 

outfolls from the Water Board to the Commission. While the 

financial resources for the program were also transferred, only 

one member of the Board's staff come across to the Commission. 

This placed considerable strain on the Commission's alreody 

slender resources in waler 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, government instrumentalities, regulatory 

agencies, educational establishments and consultants on the 

pool of personnel skilled in the field. This has placed great strain 

on the capacity of all parties to respond to government and 

public demands for dean water. The situation is not unique 

21 



to NSW and is expected to continue for some time, Educational 

Institutions, with enceurogement from the Commission, are 

pealing up to meet the new demand, but (onnot be expected 

to produce "instant" experience 

Development of a new water dassification proposal mo'\ 

a stage further duilog the year with endorsement in principle 

by the Clean Waters Advisory Committee, the Commission and 

the NSW Water Resources Council, Classification is the process 

by which water quality goals and obectives will be established 

for all the State's waters. It will be a central Input to the process 

of water quality management as it finds expression through 

both licensing and cotchment management. 

In parallel with this development, the Commission hod o 

Substantial input In the consideration of notional waler quality 

criteria through the Australian and Now Zealand Environment 

Council (AHZEC). These cntena are aligned to those being 

developed for NSW under the revised dossificatlon system. 

The end-result is likely to be a consistent set of water quality 

cnteflo Auctrolia-wide, endorsed by both ANZEC and the 

Austrolian Water Resources Council. This isa highly desirable 

outcome, since unde, the federal system, pnmory environmental 

responsibility lies with the States and Terntories. 

The Comnessiori continued to ploy a control role in the 

development of catclsment management in NSW. Regional 

and local catclsment committees are now being set up under 

the Catchment Management Act which was passed In 1989. 

The Act also established the State Caidiment Management 

Coordination Committee 

EFFLUENT RE-USE 
The Commission has begun several Initiatives to improve the 

knowledge and practice of effluent re-use Its Design Guide for 

the Disposal of Ilhxrleesitom (WP.6) was revised for issue as an 

Environmental Guideline coiled Design Guide for the Application 

of Wostewaterx. This extended the original's focus on the 

disposal of high-strength wastes by incorporating secondary-

treated municipal effluent fallowing disinfection. 

A contract was let for the preparation of a design manual 

whids will promote the re-use of treated municipal sewage 

effluent in agricultural irrigation and provide sound technical 

advice to tanners on irrigation using such wastes. The manual's 

working title is Agikul rural Re-Usa of fffluant and it is expected 

tobereleasedeorfyin 1991. 

The Commission is also involved in two profecis in progress 

which are expected to yield valuable information on effluent 

re-use. They O1: 

• atsutbonr.cydedwaterpilotstudy — underwayot 

Shoalboven Heads - wtskh will determine the leosibillty  

of using treated municipal wostewater effluent In domestic 

non-potable applications 

• a study into the effects of r.cyded water in urban re-use 

opplgotions in which the University of HSW's Comm for 

Wostewoter Treatment Is researching the effects of effluent 

on sod and the potential hazards of viruses. 

U R B A N RUNOFF 
The Pollution Control Manual for Urban Sfrmnnwv* was released 

in August 1989. Demand by local and State government 

authorities and engineering consultants has been encouraging 

with over 500 sold to dote. 

As the ftrst step In a stornswater-drain pollution abatement 

program, options are being developed for the licensing of 

stornrwatsr drains, induding those owned and operated by 

the Sydney Water Board. The Board has installed trash booms 

In several stormwater canals. 

The Commission is continuing to research urban stormwater 

quality, gathering water quality data and developing 

mathematical models to predict changes. 

CLASSIFICATION 
Throughout the year, the Commission has been working on a 

major proposal to revise dassification of the State's waters. The 

bosisofth.sdiemeisasetofprotedionwtegarles,oselectian 

of which will apply to any given waterway and determine the 

permitted contamination levels. The government will work with 

the local community to set water quality goals that would form 

the basis of the Commission's licensing and enforcement 

program. The proposal is due for release and extensive public 

comment In the second half of 1990 before legislative 

amendments are submitted for approval. 

TOTAL CAT(HMENT 
M A N A G E M E N T 
In late 1989 the State Catchment Management Coordinating 

Committee (SCM(C) was established under the recently 

introduced Catdtment Management Ad. The committee 

comprises representatives of government and independent 

bodies, induding the Commission. 

The Act also establishes and specifies representation of 

monogement committees for specific catchments. The formal 

establishment of these under the Act is expected to take some 

time, with the guidance of the SCMC(. 

Legislative weight is also given to Principles of catchment 

management outhned by the previous interdepartmental 

committee Within this framework, the Commission will: 

provide water quality pooh through dasslfication of waters 

under the Clean Waters Act with input from each catchment 

• continue to contnal point-source discharges through licensing 

and approvals under the State Pollution Control Commission 

Act or its replacement when the Environment Protection 

Authority takes over from the Commission 

• deal with those diffuse sources of pollution to which the 

licensing provisions of the Act can be applied, such as sewer 

overflows and stormwater in urban areas 

• provide water quality monitoninglsurvey infonnatioit an the 

achievement of obecfives. 

The Regional Operations section reports on Commission 

participation in specific catchment management activities. 

S Y D N E Y DEE P W A T ER 
SEWAGE OUTFAILS 
The five-year Environmental Monitoring Program ([UP) is 

providing on assessment of the Impact of the deepwater sewage 

outfalls now being built off Sydney, It was developed by the 

Water Board in 1988 as a requirement of the Commission's 

approval for the constouction of the three outf oIls. The (UP has 

three phases: pre-uimmrssroning (twO years), commissioning 

(one year) and past-commissioning. Responsibility f or the (NP 

passed from the Board to the Commission on I January.  

A girmpso inside the new Bondi sewage out1sell giver an idea 

of the scale of the proeci. 

The short-term obectIve of the (NP is to establish bose-line 

data on near-shore and offshore ocean water environments 

related to the locatIon of sewage discharges. 

In the longer term, the objectives will beta: 

• assess the nature and extent of the environmental impact 

of the offshore disposal of sewage effluent 

• evaluate how appropriate and effective are contemporary 

environmental standards and discharge limits, and whether 

they need to be changed - 

The [NP comprises studies involving fish and macro-

invertebrate community structures, accumulation of 

contaminants in marine organisms and sediments, water quality 

and the suitability of beaches for recreation. Oceanographic 

studies are also being conducted to understand sewage plume 

behaviour and assist in the design and interpretation of other 

(NP studies. 

BIOLOGICAL S T U D I E S 

The deepwater outtalk may cause nutrient enrichment and 

settlement of effluent portides near the discharge sites, which 

would affect the diversity and population of fish and 

invertebrates in the area. Baseline monitoring of these 

populations commenced in early 1989 to assess any temporal 

or spatial variation. Samples have been collected using netting, 

line fishing and grabs at selected locations and wateO depths off 

Sydney. 

Fish species covering all evolutionary, migratory, reproductive 

and dietary types have been caught. The results to date reveal 

fish are most abundant at the shallower depths. Bath high and 

low catch roles were observed in areas now feeling the impact 

of sewage effluent. 

WATER QUALITY AND 

CONTAMINANT STUDIES 

The deepwoter outfalls should improve water quality dose to the 

shore and on the beaches, but they may have an adverse effect 

near the outfalls. 

Water samples from various depths are being collected in an 

ongoing program at inshore and off shore sites for analysis of a 

range of properties. The results will be compared with samples 

taken after the new outfalls are commissioned. 

Commission studies in 1981 and 1988 confirmed that certain 

contaminants had blo-occumulated In some species of fish 

caught new the existing outf aIls. The cuneot studIes will 

establish the corscentxations of these contaminants in a greater 

range of fish, invertebrates and sediments. A study of 

contaminants in the top 50 micrornetres of the ocean will 

determine the extent to which toxic pollutants ore concentrated 

and transported In this so-called "micro-layer'. 
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This code should form a sound basis for industry self.regulation 

and contribute to the development of sustainable irrigation 

farming systems in NSW. 

The Commission continued its study of cotton farming in 

north-western ports of the State. A technical bulletin, The 
New South Wales Cotton Industry and the Environment, will be 
released in November 1990. It reviews the environmental impact 

of established practices of the cotton industry and highlights 

issues such as toilwater management, pesticide application 

and disposal of chemical wastes. 

FORESTRY 
Forestry isa significant port of the economic development plan 

for NSW. The Commission has been working to ensure the 

operations of the forest industries are environilly 

sustainable and sound. However it has been concerned that 

many of the State's native forests, wi th important multi-use 

and conservation values, are not being a equatelycevved 

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 	 —ble—ocheR  

pulp mill of world scaiii one or more ml Is ore established 

• the availability of the State's timber resource 

• the sustainability of intensive logging in the State's 

native forests. 

The Commission also mode a submission to the 

Commonwealth's Resource Assessment Commission inquiring 

into Australia's fst and timber resources. The su&nin 

expressed on interest in investigoti ng sustainable development, 

resolving the environmental effects of forest mono ement 

pr&es dielopiiig Trr.iifói a timber resources and 

management guidelines. 

Both submissions rai 	concerns about forests on p!!ypte 

lands. While the Forestry Commission of P15W is required to 

manage forests and lands under its control In on 

ejivironmentally sound manner, the only controls over forests 

on privati 	aretiwseuner the Soil Conservation Act 1938. 

Standard erosion mitigation conditions (SENC) were issued in 

1911 by the Cotchment Areas Protection Board and the Forestry 

Commhs SEapytolrestryComissionands 

and protected areas on private lands. 

/ 	
Meanwhile, a working group comprising the State Pollution 

Control Commission and other government agencies has been 

reviewingttrttrThhjroup has already mode 

01 recommendations aimed at improving the effectiveness 

arcntofthecurren 

1•  

Because it is difficult to find a technical solution for odour 

from the industry, this problem, in particular, has caused public 

complaint, sometimes from as for as 10 kilometres away from 

a large facility. The Commission is currently gathering feedlot 

information from within Australia and overseas to understand 

better the factors which (ontnbute to excessive odour. Feedlot 

siting and stocking density are already known to be important. 

On another front, the Commission is participating in a loint 

research program with Queensland and Victorian authorities 

to establish more quantitative methods of odour measurement, 

dispersion modelling and odour impact prediction. The work 

is funded in part by a grant from the Australian Meat and 

Livestock Research and Development Corporation. 

The Commission has revised its 1977 guideline publication, 

Environmental Management of Cattle Feedlots. A draft of the 

new guide, circulated in 1990, addresses site selection, feedlot 

layout and construction, waste 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 guide to sound environmental, agronomk and 

animal husbandry practice. 

The Commission joined a recently formed interdepartmental 

Feedlot Advisory Unit which has prepared a manual for potential 

developers to assist them in selecting suitable sites for feedlots. 

The unit is also drawing up a common regulatory approach for 

the NSW, Queensland and Victorian Governments. 

As well as their involvement in approvals and licensing 

activities, Commission officers are advisors and educators, 

participating in seminars to inform industry and local 

government of the environmental aspects of cattle feedlotting. 

IRRIGATION FARMING 
Irrigation forming is highly reliant on applications of water and 

agricultural chemicals and thus it has a great potentIal to pollute 

land and water. To ensure environmentally sound irrigation 

fanning, the Commission will follow the strategy of preparing 

technical bulletins and environmental guidelines, introducing 

a code of practice, as well as education and enforcement. 

The Commission is working with NSW Agriculture and 

Fisheries and the Deportment of Water Resources to produce 

a draft environmental guideline for managing irrigation forms. 

The guideline will outline recommended management practices 

and the statutory requirements applicable to the industry. 

A joint Commission-industry code of practice, which will 

briefly summarise positive actions constituting good 

environmental practice in irrigation agriculture, is also planned. 
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S £ N I 0 R 	0 F F I C E R S Mr John O'Gorman, BS, BScledi, MMgt 

The senior officers of the Commission at 30 June 1990 were: Manager: Chemistry Laboratory 
Chairman and Director Ms Lorraine Plues, AssocAnol(hern, MSc, GradDip(hem 
Professor John Niland, BCom (Hons), MCom, PhD, FASSA Manager: Community Relations 
Deputy Director Mr Richard Guest 
Or Warwick Forrest, 	ScForMA, PhD Manager: Human Resources and EEO 
Chief: Central Sydney, Air and Noise Division Mr Fred Hollis, SBus 
Mr Michael Mowle, Blech Financial Controller 

Chief: Outer Sydney, Chemicals and Wastes Division Mr Wayne Baker 
Mr Peter Yates, BScChemEng 

--  

Senior Officer: Management Services 
Chief: Coastal and Water Division Mr Gory Homes  

John Court, BA, BSc, MAppS, MA 

t
Mr 

A p P E N D j x 	8 	1 H F Chief: Inland, Services and Natural Resources Division) 
Lpr David Leece, RFD, ED, MScAgr, PhD, CBiol o M M 1551 0 N ' S 	R F 6 I 0 N S S Secretary and Chief: Mmin istration Division The local government areas which comprised the Commission's 

Mr Terry Meredith administrative regions at 30 June 1990 are listed below. 

Manager: Corporate Services CENTRAL 	SYDNEY 	REGION  

Ms Joan Wilcox, MScEcon Ashlield Municipality 

Manager: Air Auburn Municipality  

Mr Len Ferrari, BSc Bankstown City 

Manager: Noise and Transport 
Botany Municipality 

Mr Chris Eiej 1[ngCflLMAppS 
Burwood Municipality 

ier: Chemicals and Wastes 
Canterbury Municipality 

Or Nadey Wright, MSc, PhD, DipEnvStud 
Concord Municipality  

Drummoyne Municipality 
—Motoxjc& 

Hurstville Municipality 
Vacant 

Kogarah Municipality 
Manager: Water Leichhardt Municipality 
Vacant Lord Howe Island 

L 
onager: Marine Waters 

Dr Robin Macdonald, B$c, PhD 

Marricicville Municipality 

Parramatta City 

Manager: Natural Resources Randwick Municipality 

Vacant Rockdale Municipality 

~a  1anopr.. tInt Olney Strathfield Municipality 

Mr Alan Crapp, BEng Sydney City 

Regional Manager: Northern Sydney 
Waverley Municipality 

Mr Warren Hicks, BEng 
Woollahra Municipality 

Regional Manager: Southern Sydney NORTHERN 	SYDNEY 	REGION 
Mr Tony Hewett, CEng Baulkham Hills Shire 

Regional Manager: Hunter and North Coast 
Gosford City 

Mr Bruce Gibbs, BScChemEng Hawicesbury Shire 

Regional Manager: South Coast 
Hornsly Shire 

Mr Joe Woodward, BS, ME(Hons) 
Hunters Hill Municipality 

Regional Manager: North-West 
Ku-ring-gai Municipality 

Lane Cove Municipality 
Dr Richard Whyle, 85, MSc, PhD 
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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. 

Most attention has focused on control of sewage 

discharges near Sydney beaches. the effectiveness 

of the new extended ocean iiutfalis under 

construction at Matabar. I3ondi and North I lead 

and the monitoring program which will accompany 

their operation. 

Elsewhere the Commission has recogntsed 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 ninolt controls in all 

new areas and their installation where practicable 

in developed areas. 

The Commission is atsi working oil S ii 

system of classifying waterways hr setting 'oats 

ant ) 	w ic 1. I IC iievecl, will aftuwibi 

with the 

many and varied sources of tnodeniclay pollution is 

'l'otal Catchment Management. The Comnussion 

tool in a growing number ot catiie7istl7Tigh0ut 

Beach Protection 

Media aflention 
Sustained media auent III IM si y sc-wage 

outfalls in early 1989 galvanised public opins in on 

water pollution to a pitch nut ex1,crieiiced since the 

first environmental awakening" of the late sixties 

and early seventies. In reality there has been little 

niajor change in pollution entering the sea from the 

Malahar. Bondi and North head outtalls. but the 

level of public concern is an illustration of the rapid 

growth in environmental consciousness 

Much of the attention focused on the present 

unsatisfactory nearshure discharge of sewage. As a 

result many critics seemed willing to prejudge the 

effectiveness of the extended out falls now being 

built by the Water Board in place of toda's system. 

- These new. longer outlalls will dn.-hiarge prirnary 

treated sewage front the three malor Sydney plants 

into water 130-70 metres deep and between 1.7 and 

:t.ii 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 

onshore controls were needed. 

International review 
In February 1989 the New South Wales 

(overnmeflt called international tenders to review 

the effectiveness of measures planned to control 

and mitigate pollution from the extended outfalls. 

Camp Dresser & McKee International of Bostoii 

were selected to report by 30 September 1989. l'he 

consultaitta are considering alternatives to the 

controls chosen; predicting the performance of 

various controls in meeting acceptable 

environmental criteria; looking at ways to further 

upgrade treatment, including a review of trade 

waste tnanagetnt'nt; and assessing the suitability of 

operating and monitoring practices. 

The Commission has presented two submissions 

to the review. One (iutliitcd its past involvement in 

regulating the operational design of the extended 

oui falls, the other its intention to progressively 

I 5UirC further controls if monitoring shows there 

ii need, especially where toxic substances and 

grease are involved. 

Bioaccumulatiofl 
A second study into the bioaccumulation of 

organoc'hlcirines and metals in marine life near the 

present Sydney out falls was completed this year. 

'l'his research and a previous study were both 

initiated by the Commission and funded by the 

Water Board, 'I'hc'y were conducted before the 

eoviron-tnental monitoring program is introduced to 

assist in its design and to give all early indication of 

any likely problems. 'Ivo reports covering the 

Commissions component of the work were released 

by the Minister for the Environment, Tim Moore, 

in March 1989. 

Duriii 	lc otract five-i-s rIni The lS'iclogv 
Lab Pu y 1,td workedi with Lootmission officers to 

collect mature specimens of six aquatic organisms 

near the Malabar outfall. Red morwong, blue 

groper and rock rate were the fish species sampled, 

together with several invertebrates, the red bait 

crab and black lit) abalone, and the c'unjcvoj. 

Control samples were also taken at Port hacking 
and Terrigal. 

The muscle tissue of the red morwong showed 

mean rottcentrattc;ns of two pesticides, henzcne 

hexachloride and heptachlor epoxide, which were 

122 and 52 times respectively the National Health 

and Med cal Research Council's (NHMRC) 

maximum residue limits. Trace metal 

concentrations varied substantiall) ,  between species 
and sites. 

In the later study of 1988. red morwong (a 

Itmtor'tal species) were again sampled, this time at  

lixi-if iti)i'ivakiij I) 5. 15. L:i 	,f, 

tricin 11w Malatiar, Hondi stud North Head outimlI, 

Analysis of the muscle tissue of the fish for 

organochlorines detected chlordane and 

hcxachlorobe'nsene above the NIIMRC's niaximuitu 

residue limits at sites close to the three out falls. 

Ik'nzette hexachloride and heptachlor epoxide, 

however, were not found above the reconimended 

limits in this study. 

An tnterlaboratory study was also conducted as 

part of the 1988 exercise to establish the reliability 

of the analytical rcsult. 1' he contract laboratory 

performed well, although further method 

development is desirable For these difficult 

analyses. 

The Water Hoard analysed the same fish sample's 

for tnetals 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 strong implication from these studies is that 1 
he outfafis are a major source of organochioririe 

and trace metal contaminant s in fish. Preliminary 

sampling also revealed organochlorines in the 

sludges and effluents discharged at Malahar. A 

better understanding of the biologi ca l pathways 

and patterns of discharge to the environment is 

seeded, however, before a full explanation of the 

variations observed in these studies can be 

attempted. 

Following the hioaccumulation studies, the 

Minister for Agriculture and Rural Affairs banned 

fishing within 50t metres of the three Sydney 

OUt falls. 

Environmental monitoring program 
An environmental monitoring program (EM P) to 

pr,ivicle an ongoing assessment of the impact of the 

extended outlalls was a requirement of their 

approval. A draft proposal for the EMP was 

submitted by the Water Board in September 1988. 

Review of the iropnsal by the Commission and 

others was assisted by the visit of I)r Jack 

Anderson. I )i rector of the Sotit hero Ca hf irnia 

t,.Mastal Water Research l'roieci. i n M, I 	I 	A 

steering committee with representatives from the 

Board, the Comntission. the [)epartment of Health, 

New South Wales Agriculture and Fisheries, and 

professional and conservation interests will manage 

the EMF 

The EMP will monitor water quality using 

familiar parameters: microbiology, nutrients, 

chlorophyll, dissolved oxygen, temperat ore. 

salinity, pH. turbidity, suspended solids, etc. 

Aquatic ecologic health will be gauged by studying 

plankton, pelagic and demersal fish, and soft and 

hard substrate invertebrates. Other aspects covered 

by the EMP will include assessment of the 

bioaccumulat ion of toxic substances, oceanography, 

plume dispersion studies and the aesthetic effects 

of the outfalls. Collection of base-line information 

has already commenced. 

Licences for primary 
treatment plants 
Operating licenes ior the Water Board's primary 

treatment plants at North I-lead, Hondi, Malabar, 

Cronulla, Bellambi and Port Kembla now require 

the monitoring of additional contantinants in their 

discharge effluents. For the first time the plants 

1989-90 licences require monitoring ef 

organochlorines, polvnuclear aromatic 

hydrocarbons, an extended range of metals and 

other coiitpoiinds as well as the previously 
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monitored solids, grease and metals. 

Stringent limits have also been set for benzene 

hexachlorjde, hexachlorobenzene, chlordane, 

hcptachlor and nwrciiry, all compounds with values 

above the NIJMRC's recommended limits in the 

hioaceumulation studies. 

The Board was unable in the short term to 

upgrade its capacity to monitor pollutants in 

cffluents and process streams so it was necessary 

ii stage implementation of the licences over six 

months. Monitoring at the Malabar plant has taken 

priority because it carries the largest component of 

industrial waste. Monitoring of toxic substances in 

effluents for which new limits have been set is 

o 'qii rd front July 1989-   

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 

iiid'1970s. Design criteria to be covered include 

bacterial, toxic antI aest bet ic requirements. The 

revision, however, has been delayed by a lack of 

i.,oinmission resources. It will lx' completed when a 

review by Canip l)resser & McKee is available and 

in light of the revised classification system 

d iscitsyid below  

Classification of Waterways 

Work visit itut'il i its rear on the revised system for 

classifying waters under l'art Ill of the Clean 

Waters Act, although progress was slow because of 

diversion of water quality staff to Sydney beach 

pollution and outfall matters. 

Cleat) Waters Regulation 8, the first classification 

system introduced in 1974. essentially regulates 

discharges in/i, waters from point sources such as 

industrial facilities and sewage treatment works, It 

<toes not adequately specify the desired quality to 

he achieved in the waters. Rational programs to 

control the problems caused by diffuse pollutiotm 

iv) ii its many sow m's cir) rilv he torni ulated In 

'.&ttiiig tii.iIit "ii,. ,  tc,c. lii 

There are three components to the new 

classification systerie 

• Water quality criteria will be set for it range 

of beneficial uses of waters. These will establish 

desira tale quality parameters to be achieved and 

limit the concent rat ions of pollutants in receiving 

waters. 

• Specific beneficial uses will be designated for 

water bodies. 

• [)esignation of beneficial uses will mean water 

quality objectives can be specified for all 

water bodmc. 'l'hcsc objectives will correspond to 

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 

according to zones of geographic similarity. This 

Stage I classification will provide general guidance 

on desirable water quality. More comprehensive 

Stage II classification will follow sequentially as the 

detailed requirements for the beneficial uses of 

specific cau'hments are assessed and determined. 

Some survey work will he necessary in Stage II 

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 catehments with a view to early Stage II 

classification. 

The classification process will provide a primary 

input to catchmenl managers as they develop the 

catchtnent management plaiis 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 desicod for specific waters in 

Stage II. 

A notable feature of the system is that not all 

waters will satisfy their classification goals and 

objectives, that is, siime waters will not reach the 

quality the comtnutiit v wit bin the catchtnent 

desires. This should not impede existing uses 

which do not comply. but rallier help organisations 

with a role in catchtnent management to set targets 

for action plans to reach the desired quality. It will 

certainly be a significant factor in assessing new 

protects wit lii n i'aichments. 

Total Catchment Management 

I he (. mmii issit iii has actively supported I lie 

developnment 01 'Ijital Catchment Managenient 

('l'CMl in New South \iles together wit Ii other 

Lo.ir'oil Sit "vi' i,v 	I he ilcivi itiiii;ii 

appropriate water quality objectives under the 

classification system discussed above will he a 

major input to the catchnient management process 

The Commission's traditional role of controlling 

point snurce pollution through licensing will he 

another major input. 'l'his strotig support for 'ItM 

comes from the realisation that water quality 

nnot be managed solely by controlling licensed. 

point source pollution: diffuse pollution from the 

many diverac activities to a catchmcnt requires the 

coordinated plannitig and act ion offered by the 

TCM process. 

At the catchment level regional staif contrihmitmt 

to many 'ttM activities. The report of the Hacking 

River 'ItM Cotnmittee, convened by the 

Commission, was released in March 1989 by the 

Minister for the Environment, Tint Motirt', The 

Commission initiated the fitrniati,in 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 

1CM activity conducted under the auspices of the 

Commission. The Regional Operations sect ion of 

this report has further details of Commission 

participation in TCM activities in Lake Illawarra. 

the llawkeshmirv-Nepean River, 'T'hrosby Creek in 

Newcastle, the Cooks River, and the Nanmi'(;wyilir 

and Macquark'- hogan Castlereagh catchna'nts 

among 01 tiers. 

Urban Runoff 

Manual 
The Commnmssion's /b//(wn L'ontnil .iia,iita/ /51 

1?rba,m .Slor,nmis,h'r is nearing publication after Its 

circulation in draft form to allow comments from 

State and local government bodies, and 

envirismmmietflal and conservation groups. It should 

go on sale in August 1989. A separate "plain 

language" summary and descriptive brochure 

out lining the main controls will also be available. 

The ntanual describes engineering measures that 

cn control urban runoff polka ion. Altltough it does 

not prescribe the admiption of such measures, the 

Commission expects local government, planning 

and construction bodies to begin to require and 

implement the controls in new ant, where feasible. 

i xisting dvvelopmelits.  

I by-ic is a growiiig body ot overseas imiturmatiuri on 

the effects of urban runoff, the developtiment of 

control technmques, the application of controls and 

suitable administrative mixtels. This material 

suggests that the main pollution concerns are 

copper, zinc, lead, bacterial contaminal ion, 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 

runoff as a major source. 

A proposal by the (miitecl States Emivirotimental 

l'rotect ott Agency to I icemise urhami drainage 

systems may be a uselul a(lrninistrative method to 

turttic'r the control of urban runoff. The initial 

phases oft he IS program will involve collecting 

monitoring data as a bernice condition and adopting 

proven managemeimi practices related to city size. 

The Commission will he exploring this opt ion for 

New South \Vales as resources allow. 

The colhr'cI ion of pollution data for runoff fr sit 

lit ti-rit' 	it l;sm l%'i! lid- 

'viliuut,uf! iii. 'it ii;. itt ,ii uizrt;,tr /mih!u ot in 01,lt-It 

lit It /s/'lut .i, P. 'ti!,uz/iO! tin-its 
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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 some catchments 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 catchmenis which have so far been 

monitored. Models will have to be adapted and 

calibrated in order to Quantify the degree of conir 

and hence the cost of mitigating urban runoff 

pollution. The build-up of debris and litter in thc 

monitored caichmeiits peaked after only two days 

and the modelling confirmed that nutrients 

associated with fine part iculates are not readily 

removed by "standard" settling techniques. Anoth'r 

interesting finding was the higher.rhan.expec.tcd 

input of atmospheric deposition for some 

pollutants. These developments will be explored 

further in data collection and modelling. 

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 

modem urban runoff controls. Data from this and 

the other catchmenrs 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 limiteci Commission material. 

and the shortage of funds for research, government 

or private. Unfortunately the Commission may als, 

have to curtail its activities in this area because of 

other water quality demands and general 
stringency. 

Sewer overflows 
Overflows from sewerage systems which exceed 

their capacity, frequently duritig 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 

tinder the State Pollution Control Commission Act. 

These overflows had previously been considered 

wet weather discharges and were not licensed. 
The practicahjlitv if j ,-, 'nçe 	i(!jtj,fls which 

will 	rn I liii i;IlI, I 	 I 	-  -  c 

overflow problem. 

Water Board's Weci ii,. 	-;._-, 'W 	t 

The proposed licence conditions will generally 

tequire reporting, monitoring and practical 

temedial action. When trials have esiablished what 

are suitable licence conditions. they will be applied 
statewide, 

Meanwhile the Commission is exploring local 

and overseas alternatives to screening to retain 

gross floatable solids in sewer overflow structures 

dunng discharges. Screening is not favoured 

bemuse there is a risk of blockages and 11pefream 
surcharc's. 

icI' 	lal1l,t'Illfl[ 

A subcommittee of the Clean Waters Adv 

Committee is developing Strategies and yc 

for the disposal of sewage sludge. An ml 
report in l\l)rll 1988 outlined current shids 

disposal practices, detailed the concerns 1 

member organisation and listed the impacts at 

environmental and practical constraints applvit 

various sludge disposal methods. Options under 

consideration include the proven techniques of land 

Sludge cornposti ng is Icing trio/lcd at 13fr/Ia ni/i rn-ar 
Wollongong. 



application, composting and incineration, and other 
more experimental methods such as thermal 
conversion to oil. A final report is eXpeCte(l 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 

•sludgefor disposal. 
About 100 tonnes of sludge per day is produced 

i n 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 
fliawarra 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 giowing industry 
are discussed in the Inland Regional Operations 
section. 

Other Activities  

reviewing its licensing system for water dischar. 5  
The aim of the review is to: 
• remove inconsistencies in water licence 

conditions 
• produce a set of standard licence conditir 
• review the type and extent of source seli -

monitoring required by licences 
• review the requirements for reporting sourcu 

monitoring data 
• produce an easy-to-follow format for licences. 

The changeover of individual Iicences to the i. 

format is under way and should be completed in 
late 1989. In conjunction with the new-format 
licences, the Commission is developing approprnt 
auditing and compliance inspection methods that 
will complement the certificates of compliance. 

The Commission is also evaluating what optic US 

are available for industry to contribute to th 
monitoring of the ambient water environmc:ii. 

Oil spill contingency planning 
Atlases designed to help deal with oil spills it 

Newcastle, Port Kenibla and Twofold Ba will scori 

extend a well-established series of publicatn ins. 
The atlases are prepared by the Commission with 
funding from the Commonwealth through the 
National Plan to Combat Pollution of the Sea by 
Oil. 

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 
Kenibla, 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 officer. 
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. 

Industry self-monitoring 
As part of its promotion of self-monitoring and self-
regulation by industry, the Commission is 
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Contingency plans to manage oil spills in the Thri vi 
Newcastle are now aiilable with publication of 

a;wt her oil spill atlas. 
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Self-monitoring by industries with noxious emissions is 
now well established with regular data reports from industry 
in Sydnec Neweastle, Port Kembla and Broken Hill. The 
Corn missions 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 catcbment management while, on the other, 
improving the efficiency of the established control of point 
discharge& 

The Commission's role in classitjing waters under the Clean 
Waters Act will be important in the general process of 
catchment management and in overcoming water quality 
problems. In particulai work commenced on the development 
of a classification system which will set water quality goals for 

ich 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 currentiy 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 vehides 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 
succesthilly. 

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 by 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 caine 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 
P-mcedure.s 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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Catch ment 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 1CM 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 1CM 
committees in the Macquarie-Bogan-Castlereagh and Namoi-
Gwydir systems. The Macquarie-Bogan-Castlereagh committee 
has already developed an action strateg.v. while the Commission 
has conducted several extensive water quality surveys in the 
Namoi-Gwvdir 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 1CM. 

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 inlvement and close liaison with local government 
has meant the Commission is well placed to further 1CM 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 Hawkesburv-Nepean and Cooks Rivers. Throsby Creek 
and Lake Illawarra 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 catch ment. 

Local government and construction authorities will be 
guided by the Pollution Control Manual for Urban Storinwater 
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(see below) prepared by the Commission and to be released 
soon. To supplement this practical work, the Commission 
is continuing its own research and study of poltution from 
urban runoff in selected subcatchments in western Sydney. 

It has now become clear that a more structured 
coordination and funding mechanism is needed to advance 
1CM, especially for urban nvers and lakes. There is a need to 
devolve significant authority and responsibility to local 
government, with some State Government oversight and input, 
and for a more secure funding arrangement 

Classification of Waters 

1\llution from diffuse, rather than poi nt sources is now often 
the dominant problem in the aquatic environment, particularly 
in rural areas. Ito clear that significant environmental 
improvements will not be achieved by continuing to 
concentrate on controlling point sources of pollution. In order 
to shift attention from point source control and to broaden 
environmental protection, the Commission is developing a new 
waterwas classification system. 

"Classes" of waters will be defined according to the 
beneficial uses to which they can be put when certain water 
quality objectives are attained. The level of protection required 
to maintain good water quality in each waterway will also be 
defined. Where there are a number of beneficial uses for a 
particular waterway. the objectives will beset to suit the most 
sensitive use This system will be the basis for correcting 
present deficiencies in the development of water quality 
improvement strategies throughout New South Wales and will 
assist all land and water management authorities involved 
in this area. 

The new classification system differs from the earlier system 
because it targets certain water quality criteria. Follow'up 
monitoring will then be able to identify areas o(water quality 
degradation as well as where improvements are achieved. It 
should prove particularly useful in rural areas for identifying 
those land use practices which lead to a decline in water quality. 

Policy and Guidelines 

Pollution conw Manuoik,r Urban Stor,nu'oier 
Progressive apptication of the Clean Waters Act since the early 
1970s has levi to a marked reduction in the impact on waters 
from point sources such as discharges from industiy and 
sewage treatment works. This success has. however, highlighted 
the problem of water pollution from non.point or diffuse 
sources. 

Diffuse source pollution occurs when contaminated surface 
runoff from urban and rural areas discharges into wateecourse& 
mainly during and after wet weather. In New South Wales urban 
runoff has become a major source of pollutants in waterways 
and is now the dominant factor in determining water quality in 
built'up areas. Substantial quantities of sediment, suspended 
matter, oxygen.demanding materials, nutrients, oil, trace metals 
and litter enter urban waterways each year through stormwater 
drains and sewer overflows. 

Controlling this form of pollution is considerably more 
difficult than the control of pollution from point sources and a 
coordinated approach by local and State Government advisoiy, 
planning and regulatory authorities is required. Recognising 
the technical and administrative complexity of the issue. 
the Commission established a working group under its Local 
Government Liaison Committee to prepare a manual outlining 
planning and engineering techniques to control the quantity 
and quality of urban stormwater 

A draft of the Pollution Control Manual for (Jrlrim 
Sloimuater was issued for comment in July 1987. It provides 
urban planners, drainage engineers and developers with 
planning guidelines and management techniques which are 
designed to: 

• reduce the amount of urban runoff: 
• encourage the design of stonnwater systems which help 

the natural assimilation of water pollutants: 
• integrate schemes to control both water flow and quality: 
• discourage the use of canalised stormwater drains: and 
• reduce the quantities of pollutants deposited in urban areas. 
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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 newts 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 PoH 

Over the past 10 years the Commission has promoted the need 
to reduce the level of plant nutncnts, especially phosphorus 
and nitrogen, which enter the States 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 treated 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 
flltenng in wetlands and this protects other bodies of open 
water from eutrophication. Increased community awareness of 
the value o(vvetlands has led to other Government moves to 
protect them, as in State Environmental Planning Policy No, 
14. The Commission's policy on wetlands, therefore, 
complements the ervieav'ours of other authorities in protecting 
them, while at the same time allowing some scope to use 
wetlands for their filtering properties, The policy, l)&'hargrs to 
Natural t1'I1ands, 

• affirms the Commission's desire to protect natural wetlands; 
• generally disallows the discharge of high nutrient loads 

or suspended material 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 he supplied 

by anyone proposing a discharge to a natural wetland. 

The policy will be applied in determining all licence 
applications for discharges to natural wetlands. I)rainage 
authorities will also need to take account of the policy 
when considering stormwater discharges 

ktion in Specific Catchments 

Lake Macquanie 
Sedimentation and littering are still major causes for concern 
in Lake Macquane. according to the first Annual Report of 
the lake's Environmental Audit Review Fi)rum. 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. 

Hackivg River 
Detenoration 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 setup 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 Tate 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 hay have not been 
completed and most of these are being implemented. 

Oil spills still pose the most serious threat to the hay's 
environment and the Oil Spill ktion Plan has been revised 
and improved. A fixed boom mooring site has been installed 
off Bonna Point and negotiations are continuing over 
construction (lithe 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 (oreshore 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 mangmves. saltmarshes 
and freshwater wetlands of Kurnell Peninsula are included 
in the Towra Point Nature and A1uatic Reserves, Sand 
nourishment has not vet been amui out at Towra Point but 

seagrasses were transplanted into barren sand areas and thrived 
until severe storms destroyed them 

Water Quality Surveys 

Western Rivers Study: Namol Valley 
Water quality in the Naomi 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 quality 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 
olNamoistrearns, 

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 Narava 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 Hilts. 

Storrowater runoff from urban and disturbed areau 
continues to carry high loads of suspended material into 
the river, The upper reaches of the estuary often remain turbid 
hSr many weeks after rain. 
	

27 

Excessive nutrients leading to the unwanted growth 
of aquatic plants is a mapr 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 Crre. 	the Central Coast has 
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Land use controls are needed to reduce the impact of runoff 
and these require a co-orthnated eitort by all authorities with 
planning or operational functions within the catchment. The 
Commission is wurking 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 

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 bc publicly accountable for broad 
environmental monitoring of the impact of their activities. 

The major objectives of this sell-monitoring program are: 

• to shift the prime responsibility for environmental monitoring 
of discharges from the Commission to the polluters thereby 
extending the amount of environmental data available: 

• to maintain more efficient surveillance of polluters so they 
are encouraged towards self-regulation; and 

• to generally extend monitonng of the ambient environment 
of the State. 

There are, however, constraints upon achieving these 
objectives: 

• The Commissions operating costs for environmental 
monitonng must he reduced or at least contained. 

• The Governments requirement to reduce the financial 
burden on industry must he satist'ied 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 ennironmentaJ monitoring is not 
being reduced through this involvement 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 most be struck. 

A set of model discharge licence conditions and guidelines 
for industry self.monitonng 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 discharger, A number vi methods for 
establishing an efficient auditing function are being assessed. 

Licensing policy for wastewater discharges from coal mines 
in the Hunter Uley 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 Iarming 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 sample.s 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 
(asourable weather conditions only and tailwater darns 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 
concern 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 delined "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 frints, including [he operativnl of ferries 
on Sydney Harbour. For its part the Commission established 
a subcommittee of the Clean Waters Advisory Committee 
to investigate the control o(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 
efficac' 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 practicah;lri 

The subcommittee found there was not enough evidence 
to demonstrate that discharges from houseboats and other 
recreational vessels cause water quality problems. The presence 
of visible sewage matter, however, was if concern. The most 
satthctory means of controlling this pollution are sewage 
holding tanks on vessels, and conveniently located and well 
designed pump-ashore facilities. These solutions can he 
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 use's, flushing 
capacity and boat usage patterns. Furthermore, new vessels 
should be required to befitted 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 boating industry, which 
has been requested to prepare s cificatins, decqn guidelines 
and suggested amendments ti cg;'i:c 

(b- - 

Sydney Harbour Tunnel 

Construction if the Sydney Harbour Tunnel has posed a 
number of potential water pollution problems. Of particular 
concern are the discharge o(sedimcnt-laden waters and the 
increased turbidity from the construction at the Kirribilli site 
and dredging 

After the project was given the go ahead, the Commission 
issued approvals to Sydney Harbour Tunnel Company l.imited 
for the construction if the casting basin at Port Kembla and to 
carry out work at Bradheld Park, Kirrihilli. The latter approval 
covers establishment of the site relocation of services, 
excavation of an open cut and construction via cofferdam, jells 
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 Part Kembla were installed satislactorily, 
but problems arose in the early stages of construction of the 
cofferdam at Bradileld 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 evenL 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 to control sediment discharges from 
the dredging of the harbour between llradfield Park and 
Bennelong Point. The Commission has suggested a new type 
of overflow system which has been used in Japan and which 
the company is now investigating. 

Oil Spill Contingency Planning 

A Coastal resource atlas to deal with oil spills in Jervis Ba y  is 
ready for publication in late 1988. The atlas addresses thc 
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 tonic 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 base. The new atlas will make a useful 
contribution to these inquiries.  

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 
been discussed with Byron, Bellinger and Hastings Shire 
Councils. 

Generally the Commission requires new or augmented 
works, with discharges 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 maybe possible, These 
nitrogen and phosphorus concentrations are similar to those 
recommended by the Commission for the Hawkeshury-Nepean 
system and in the Australian Environment Council report, 
,iI/,ex1S in Australian Waters. 

Strategies to reduce the level of nutrients in discharges 
from sewage treatment works are being implemented in 
the Hawkesbury.Nepean River (summarised in the box). 
the waterways of Kosciusko National Park and the River Murray 
at Alhury, and improvements in receiving water quality have 
already been observed in some catchments. 

I 
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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 Outfalls: Bio-accummulation 

During the year the Commission conducted a Water Boani-
funded study into the retention or "bio.accumulation" of 
organochtorine and trace metal compounds in rock 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 was with 
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Strategy for Reducing Nutrient Discharges from Sewage 
Treatment Plants in the Hawkesbin'y.Nepean River 

Parameter 	June 1989 Objective 

Total Phosphorus removal facilities at large 
phosphorus (F) 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 4 -N) medium sized plants, augmented 

existing plants and all new plants, so 
that ammonia concentrations (as 
NH 4 N) do not exceed So and 90 
percentile values 012 and 5 milligrams 
per litre respectively 

UdnmRWn LXi Lmuted vtxüation tacibties at 1ge 
and mednim sized plants, augmented 
existing plants and all new plants, so 
that total nitrogen concentrations an 

'wutnents 	
reducedhyabout50percentatexing 
plants during summer months and 

Discharges from seivage treatment wirks may often increase 	
90 per cent at au/rncntcd ii new plants 



Mane of the sage 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 loi has been 
reduced be about 30 per cent. Further reductions are 
anticipated in the catchment as the Water Board installs 
automatic pickle liquor-dosing facilities and fully implements 
nitrttication and denitnui cation programs. The Water Board will 
iced to fully maintain this effort to meet the Commissionc June 
1989 objectives. 

Sewage Sludge 

Sewage sludge contains high concentrations of organic carbon 
and nutnents. and potential human and animal pathogens. 
Toxic trace metals and persistent synthetic organic chemicals 
may also be present. 

Most ot the sludge produced in New South Wales is 
generated in the Sydney region and most is disposed o(by 
shoreline discharge from the North Head. Bondi and Malabar 
outialls. The quantities of sludge requiring disposaJ will 
increase significantiy in the nest 20 years. 

In order to develop a State-wide policy for the disposal of 
sludge, the Commission has set up a subcommittee o(the Clean 
Waters Advisory Committee The subcommittee also has 
members from the Water Board, the Metropolitan Waste 
Disposal Authontv,  the Hunter District Water Board, and the 
Depasinient.s of Public Works, Health, and 5griculture 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, composting/fertiliser production 
and incineration. 

Thhle 3 
Nutrients Discharged from Hawkesburv.Nepean Sewage Treatment Plants 

. j1 

Sewage 
Treatment 

-- 
Mean Concentmt ions (mg!L) 

- 

Plant 
- 

To tal 
Phosphorus 

Ammonia 
Nitrogen -- 

Total 
Nitrogen 

.rreplants: 
- 	

- 

,uakers Hill 
SrMarvs 

.) ,J 7.3 
— 

13.4 
1ennth 

.1 41) 23.8  

Medium sized plants: 
24.6 0.8 

Castle Hill 
Glenbrook 

2.1 9.6 118 

Hornsbv Heights 
5.1 
8.9 

35.1 24 

Riverstisne 
8.2 

332 15 

West Camden 
8.1 

0.6 300 

West Hornube 79 
4.7 21.2 

,. 
nmalee 10.7 

13.1 14.9  
- 	 ------ 	.- 4 5.6 
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m occurred in areas where soil stability was marginal. The Commission, with the 

e co-operation of the developers involved. including the Department of Housing, is 

actively exploring corrective measures which might be incorporated in future 

leve lo pmc n ts. 

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 
of Royal National Park from the proposed development of some areas near 

Helcnshurgh. The Wollongong City Council is currently re-assessing these 

proposals in light of the Commission's report entitled "Investigation into the 

Impact of Urban Development at Helensburgh on Water Quality of the Hacking 

River'. In related work the Commission is undertaking a studs' for the Australian 

Environment Council on urban runoff water quality and has also joined a major 

studs' in the Hawkeshurv-\epean catchment with local councils and the 

ks \IWS&DB. 

A study of Lake Illawarra. a shallow lake of 35 square kilometres in the 

S dev eloping urban areas south of Wollongong, revealed a water body seriously 

affected by urhanisation. Siltation, nutrient enrichment 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 
r 

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 hate 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 floodplains. 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 he applied. Infiltration, using porous 

. surfaces and other means, should he 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 fac I'll 1111 1 the State fmm 	gruItul prtices. 

Corrective action and the appropriate got crnment 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 

47 



waterways, the use of pesticides and fprfflicprc in ifltIflciVt' cropping contrihqes Action is ak 

and levels of toxic materials in waters. A range of urgent attention 

planning and regulatory mechanisms can be applied under existing statutes. Given 
2 Mana g 

the limited resources of all authorities involved, however, close co-ordination of 

activities is essential to achieve satisfactory control. The Soil Conservation Act, A priority recor 

Clean Waters Act and Pesticides Act, in conjunction with the established planning wetlands at La 

instruments, provide the necessary legislative tools. Education in the farming including the ci 

industry could also assist in the avoidance of undesirable practices. Municipal Cout 

development of 
The Commission together with the Water Resources Commission is exploring Holmes Drive. 

modifications to the Clean Waters Regulations to allow them to he more readily better conserva 
applied in the control of tailwater discharges and the use of herbicides in waters 

and channels to limit aquatic weed growth. Another irn 

trees planted a 
The Commission undertook studies of pesticide levels in Boobera Lagoon and 

. 	 adjacent waters in the Moree district. These studies revealed levels of Endosulfan 3.3.3 Elimir 
in the range 0.03 to 0.30 micrograms per litre with one reading as high as 2.1. Good progress 
Fish kills have been observed in the area but it has not been possible to regeneration 01 

determine whether agricultural chemicals or oxYgen depletion following heavy close co-opera 
rains was the principal cause. The matter is under review. A survey of cotton Agriculture. 
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 
The most 

generally agreed by the Commission and the Water Resources Commission that been grazing I 

tailwater recirculation should be maximised. abalone fisher 

million urchin 
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 Large nun 

River. Although data collection and analysis is continuing, early results indicate they are scatt& 

that water quality is dominated by local hydro-geochemistrv rather than directly being analvsci 

by mining activities. At this stage no conclusions about the long.term impact of biological anc 

open-cut mining are possible but the Commission's existing management policies management 

are likely to be effective during the operating life of mines. 3.3.4 Seagi 

Initial trials c 

3.3 WATER RESOURCE MANAGEMENT IN BOTANY BAY 

3.3.1 Progress Report Quibray Bay 

The first progress report on the Commission's Botany Bay Environmental Plants th 

Management Plan was published in September 1985. centimetres. 

The most important recommendation of the report is for the construction of a 
12 weeks. U 

of the plants 
 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 New exp 

issue was taken up by the State Government on publication of the report. transplants I 

Negotiations with the operator of the existing berth, the Caltex Refining Co. Ptv experiments 

Ltd. have proceeded on the basis that environmental damage from oil spills has and restored 

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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