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I SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 

1. There is a need to establish a scientific 
response capability for s-pills of hazardous 
materials (including oil) in the Great Barrier Reef 
Region. 

2. Any response capability which is developed 
should be for all hazardous materials, not just oil. 

3. In responding to hazardous chemical spills in 
the Great Barrier Reef Region - three elements of 
the response need consideration: 

. combat of spill 

. co-ordination between combat and 
assessment teams 

. environmental assessment. 

4. Criteria are essential to determine the timing 
and nature of the scientific assessment response in 
relation to the combat response. These criteria 
would be used first by the On-site Co-ordinator 
(OSC) (combat) and the Scientific Support 
Co-ordinator (SSC) (scientific response). 

-. .-. 5. GBRMPA should establish a working group to 
investigate etc should 
be 

who/wh;tzdequip.ment./t.raining 
involved in scientific response. This 

working group should also investigate existing 
analytical capability, extent and cost of upgrading 
to desirable levels etc. 

6. The SSC must be designated by organisation- and 
he must be named. 

7. There is need for development of models to 
enable spill trajectory, diffusion and dispersion to 
be predicted. 

0. There is a need to collect and collate 
information on the: 

. nature of hazardous materials; 

. volumes of hazardous cargoes; . 

. degree of risk and hazard profiles of 
cargoes being carried through the Great 
Barrier Reef Region. 

I  9. Funding mechanisms for scientific response 
need investigation. QFMRAAC should be app,roached. 
Department of Transport has funding available for 
immediate combat response. The cost of obtaining 
scientific environmental advice can probably be met 
from within the existing system. 



10. The data base on ecotbxicological effects, of' ' , 
hazardous chemicals requires further work 
particularly at the macro-organism level. At the 
micro-organism level, much data is already, available. 

11." There may be a. need for better control of 
shipping through the Great Barrier Reef Region and ' 
aiming efforts td prevent spillage. A. possibility 
exists' for notification of no'xious cargoes when 
entering the Great Barrier Reef Region through the 
AUSREP system. 

12. Transport for the scientific response must be 
available. A linkage might be estab'lished through i’ 
the National Plan to the Armed Services. The 
Queensland Nat ional Parks and Wildlife Service 
day-to-day management staff- should be involved in 
this activity. 
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'BACKGROUND I 

The Department of Transport, as part of their 
responsibility for the National Plan to Combat 
Pollution of the Sea by Oil, has been preparing a, 
response’plan for the Great Barrier Reef Region. An 
element of t.hat plan which has not yet been 

.finalised is the scientific response which might be 
initiated in the event of an oil spill. Such a 
response lias two,components; to provide advice on 
environment protection matters, and to investigate 
the spill and control measures to provide 
information which may imCjrove future responses. 

Oil spills are an area of potential concern, 
but there may be other hazardous chemicals 
transported throug’h the Great Barrier Reef Region. 
To date, there appears to have been little attention 
directed towards either a scientific or 
environmental protection, response, in the event of a 

. spill of hazardous chemicals other than oil in the 
Great Barrier Reef Region. There may be a need to 
link plans to protect the Reef from an oil spill 
with similar responses in the event of other 
hazardous spills. 

As part of its Great Barrier Reef Region 
management responsibilities, the Great Barrier Reef 
Marine Park Authority conducted a workshop on 
response to hazardous chemical spills in the Great 
Barrier Reef Region. The workshop was organised to 
take advantage of the presence in Australia of 
Professor John Gray from Oslo University, 
Queen's Fellow in Marine Science at James 

Se;ni;; 

University and Professor Michael Champ of 
Oceanic and Atmospheric 

The ,, 
National Administration 
(NOAA) and the American University, who is alyot; 
Senior Queen's Fellow in Marine Science. 
Queens Fellows are experts in oil (and other 
oceanic) pollution matters and the measurement and 
monitoring of its impacts. 

The workshop brought together researchers in 
the areas of risk analysis, marine chemistry, 
oceanography and marine contaminants, officers from 
State and Commonwealth Government agencies with 
interests in this area, and representatives from the 
Queensland and Torres Strait Pilot Service and 
industry. 

The objective of the workshop was to examine 
the necessity and feasibility of establishing a 
response capability, particularly scientific 
response capability, for hazardous ch:mical spills 
in the Great Barrier Reef Region. 
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The workshop was presented with a series of 
papers 9 covering the United States (NOAA) experience 
with scientific response to hazardous material 
spills, the Norwegian scientific response to oil 
spills, the status of the current arrangements 
regarding the Great Barrier Reef Region through the 
National Plan to Combat Pollution of the Sea by Oil 
and risk analysis in the Great Barrier Reef Region. 
Following general discussion, the workshop 
participants were divided into three groups to 
discuss the objectives outlined in the following 
section. Group Chairmen presented the groups 
findings to the general workshop and a series of 
recommendations were developed, based on the group 
and general discussion. 



OBJECTIVES 

The objective of the workshop was to examine 
the necessity and feasibility of establishing a 
response capability, particularly a scientific 
response capability for hazardous chemical spills in 
the Great Barrier Reef Region. 

In meeting this ,objective, a framework was 
considered covering the following points: 

. identification of hazardous chemicals ,and 
risks; 

. decisions to respond; and 

. organising the response. 

A more detailed coverage is given below. 
1. What are the nature and relative magnitudes of 

the major potential hazardous chemical spills 
,,, 

in the Great Barrier Reef ecosystem in terms 
of: 

. materials, source, fate and effects; 
. risk estimation, sensitivity mapping; 
. prediction of outcome; and 
. cost of spills. 

2. Response to hazardous chemical spill 
situations: 

Two basic elements of response are relevant 

(i> Immediate environmental pcotection, ” 
response (role of National Plan) 

. oil; 
. other chemicals; II, 
. criteria for response; and 
l type of response. 

(ii) Utilising such situations to enhance 
knowledge basic to the protection of the !: 
Great Barrier Reef: 

,' 
.: 

. criteria for response; and, : 

. type of response. (, , , ,, I’ 
.*:/,I 1 
1 .‘( 
‘8 i .’ : 
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3. Organisation of response 

Four principal elements of organisation should 
be addressed: 

. who should organise; 

. what should be organ,ised; 

. how it should be organised; and 

. costs. 

4. Establishment of working groups to consider 
future action for 1 to 3 

This may require: 
. definition of terms of reference of such 

(a> group(s); and 
. nomination of leader and members of 

group(s). 



PROGRAM 

Chaiiman: Dr. 

,9.00-9.05 

9.05-9.45 

9.45-10.15 

10.15-10.45 

10.45-11.05 

Alistair Gilmour,,GBRMPA 

Opening ,(Dr.;' '. Allstair dilmpur, 
GBRMPA) .: 

Jnited States, experience with oil " 
and other hazardous chemical 
spills. (Proftissor .Michael Champ, 
National Oceanographi’c and' ', 
Atmospheric Administration, the 
American University and Senior 
Queen's Fellow in,Mari.ne Science). 

Norwegian exper’ience with oil 
spills: Scientific response 
(Professor John Gray, University 
of Oslo and Senior Queen's Fellow 
in Marine Science). 

Morning Tea 

Resume of state of existing Great 
Barrier Reef Region response 
arrangements (National Plan to 
Combat Pollution of the Sea by 
Oil) (Dr. David Kay, Department of, 
Transport). 

11.05-11.30 

11.30-12.30 

12.30-2.00 

2.00-3.15 

Risk assessment with particular 
reference to the Great Barrier 
Reef Region (Dr. Maurice James, 
Department of Civil and Systems 
Engineering, James Cook 
University). 

General discussion. 

Lunch 

Discussion groups. Attendees will ' 
be divided into three discussion 
groups. 

The objectives .of the, discussion 
groups are to consider: 

. the necessity and feasibility 
of establishing a response 
capability; 

. terms of reference for working 
groups to dixuss th,e 
objectives; 

. possible working group C,hairmen 
and members. 
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Discussion group Chairman and 
Rapporteurs: 

A. Dr. Wendy Craik Mr.Richard 
Kenchington 

B. Dr. David Kay Mr. Dan Claasen 
C. Captain Roger Neve Mr. Ian Dutton 

3.15-3.45 Afternoon Tea 

3.45-4.50 Reports from Chairmen, Rapporteurs of 
Discussions Groups and General 
Discussion. 

4.50-5.00 Summary (Dr. Alistair Gilmour). 



LIST OF PARTICIPPNTS: (Discussion groups in 
parentheses) 

Dr. Trevor Beckman, (A) 
1 

,  

Qld' 1' Government 
Chemical Laboratory . 

Dr. Lance Bode (B) 

”  . ,  ._ I  ,_ ,_ . . ,  , . , .  .  . . _  . ”  . . , .  

Professor Cyril Burden- 

Jones (A) 

Professor Michael Champ (A 

Mr. Dan van R. Claasen (B) 

Mr. Richard Clark CC> 

Dr. Michael Coates (C) 

Dr. Wendy Craik (A)- 

Mr. Geoff Crane (B) 

Mr. Bob Craswell (C) 

Department * of Ci.vil 
& Systems 
Engineering 
James Cook 
University 

Department Ofal 
Biological 
Sciences 
James Cook 
University 

National Oceanic 
and Atmospheric 
Administration, The 
American 
Senior 

University 
Queen's 

Fellow in Marine 
Science 

Planning Section, 
Great 
Barrier Reef Marine 
Park 
Authority 

Research and 
Monitoring Section 
Great Barrier Reef 
Marine Park 
Authority. 

Australian 
Environmental 
Studies, 
Griffith University 

Research and 
Monitoring Section, 
Great Barrier Reef 
Marine Park 
Authority 

Bureau 
Meteorology 

of - 

duality 
I 

Water 
Council Of 

, 

Queensland 
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Dr. Colin Dahl (8) 

Dr. Gary Denton (A) 
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Dr. Alistair Gilmour (6) 

Dr. Brush Gordon-Smith (C> 

-..-. 

Captain Donald Grant (A) 
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Dr. David Kay (6) 

Mr. Richard KenchingtontA) 

Australian 
Government 
Analytical 
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Department of 
Marine Biology, 
James Cook 
University 

Research and 
Monitoring Sect ion, 
Great Barrier Reef 
Marine Park 
Authority 

Australian 
Institute of Marine 
Science 

Great Barrier Reef 
Marine Park 
Authority . 

Department of Home 
Affairs and 
Env ironmen t 

Queensland and 
Torres Strait 
Pilots Service 

Oslo University, 
Senior Queen’s 
Fellow in Marine 
Science 

Australian 
Institute 
Petroleum 

of 

Department of Botany 
James Cook 
University 

Department of Civil 
and Systems 
Engineering 
James Cook 
University 

Federal Department 
of Transport 

Planning Section, 
Great Barrier Reef 
Marine Park 
Authority 



Dr. Peter Murphy (8) 

Captain Roger Neve (C 

Mr. John O’Dwyer (A) 

Mr. Peter Ogilvie (8) 

Sir George Fisher 
Centre for Tropical 
Marine Studies, 
James Cook 
University ’ 

Dr. John Reichelt (C> 

Mr. Brian Slattery (A) 

Mr. John Wheeler (B) 

> ” Department of 
Harbours and Marine 

planning Section,, 
Great Barrier Reef 
Marine Park 
Authority ,: 

Queensland National 
Parks and Wildlife 
Service 

Sir George Fisher 
Centre for Tropical 
Marine Studies, 
James Cook 
University 

Petroleum Institute 
Environmental 
Conservation 
Executive 

Queensland 
Premier’s Department 
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INTRODUCTION: by Alistair 3. Gilmour, Executive 
Officer, Great Barrier Reef Marine Park Authority. 

The National Plan to Combat Pollution of the 
Sea by Oil, (the National Plan) has been in 
operation since 1973. It is a joint 
Commonwealth/State initiative with assistance from 
the oil industry to combat coastal oil spills. 

Supplements to the National Plan are prepared 
for each State e.g. The Queensland Supplement to the 
Nat ional Plan. However, there is no plan yet in 
place to combat oil pollution of the reef, although 
'REEFPLAN' is currently being drawn up to meet this 
need. This, of course, relates only to oil. 

It may also be necessary to mount a response 
in the event of a spill of other hazardous ca-rgoes. 

There remains, however, the need to focus on 
the provision of scientific advice in combatting the 
spill to minimal environmental impact, and garnering 
scientific information on the impact of the spill. 

--- - The workshop is designed to address these 
aspects and the need to be able to respond. Three 
elements need consideration: 

. evaluation of the hazard 

. criteria for response 

. how to organise the response. 

I trust that the workshop will produce a 
useful statement of where and how we ought best 
proceed and that such a statement ought be relevant 
to all interests represented here today. 



UNITED STATES EXPERIENCE WITH OIL AND : OTHER '8 " 
HAZARDOUS CHEMICAL SPILLS: by Michael Champ, 
National Oceanic ,and Atmospheric Administration, The 
,American University and Senior Queen's Fellow in 
Marine Science. 

’ 

I 
.  

Historical perspective 

I  

‘, 

In 1967 the “Torrey Canyon" incident generated.’ 
world-wide awareness’ of: the potential p’rob’lem of 
large oil spills at sea. Australia has been 
involved in this area from very earlv days. A brief 
outline of relevant events since 1967 follows: 

1969 

1970 

1971 

1972 

1973 

1976 

1977 

1978 

1979 

1984 

Australia establishes a Nat ional Oil 
Spill Contingency Plan. 

tlOceanic Grandeur” grounded in Torres 
Strait. 

September - Meeting between Commonwealth 
and State Ministers. 

“Strait Chatham" grounded on Gubbins 
Reef in'1972 

October - Australia establishes the 
National Plan to Combat Pollution of the 
Sea by Oil. 

December - “Argo Merchant” spill - 
Nantucket Island. 

August - "USNS Potomac" Oil Spill 
Melville Bay, Greenland. 

March - Amoco Cadiz" Spill - Brittany 
Coast. 

June 3 - IXTOC I Spill (spilled until 27 
March 1980). 

Reefplan - Oil Spill Contingency Plan 
for the Great Barrier Reef ,(Department 
of Transport) - Drafted. 

The relative volumes of major spills are: 

INArgo Merchant” - 7.6 million, gallons. ’ 

"Amoco Cadiz” - 68 million gallons. 

IXTOC I - spilled almost 1 year, estimated up to 
50,000 barrels per day. 



- 
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EPA - NOAA Hazardous materials response teams 

In the USA, scientific response teams were 
assembled as a result of the “Argo Merchant” oil 
spill in 1976. 

At the time of the “Argo MeTchant" oil spill 
near Nantucket Island in December 1976, a research 
team of scientists from the National Oceanic and 
Atmospheric Administration (NOAA) and the U.S. Coast 
Guard (USCG) undertook a limited reserach project 
designed to describe the 'movement and fate of the 
oil released by this tanker. This was a first step 
in assessing the ecological effects of the spill. 
Many other Federal agencies, state organisations, 
and academic groups were drawn into the work. 
During this effort, it became apparent that 
forecasts of the oil's movement and scientific 
chemical and biological studies could be of 
considerable assistance to the on Site Co-ordinator 
(OSC), who h;;c;he. responsibility for preventing and 
combatting lncldents. Therefore, after the 
“Argo Merchant", NOAA established the Hazardous 
Materials Response Project to provide operational 
scientific advice to the Federal OSC during oil and 
toxic chemical spills in the marine environment. 
Head quartered .&n---Seattle, Washington, this group 
has the capability of bringing together the talents- 
of a wide range of experts from Federal, State and 
local agencies as well as universities and the 
private sector. These experts have been called upon 
during numerous spills around the coast of the 
United States, and have also been requested to lend 
their assistance at foreign spills, most notably 
during the "Amoco Cadiz" disaster in 1970. 

Following the “Argo Merchant” oil spill EPA 
and NOAA developed an Interagency Oil Spill Response 
Team with the following functions: 

(1) To provide authorities responsible for 
clean-up with highly qualified scientific 
assistance in mitigating the environmental and 
socio-economic impact Of spills of oil and 
other hazardous substances. 

(2) To provide scientific assistance in assessing 
the damage resulting from such spills. 

(3) To maximise the research advantage offered by 
the spill situation, especially with respect 
to improving the effectiveness of future 
responses. 

On June 3, 1979, a Petroleos Mexicanos (PEMEX) 
exploratory well, Ixtoc I, blew out in the Bay of 
Campeche, about 80 km northwest of Ciudad Del 
Carmen, Mexico. The spill, not brought under 
control until 27 March, 1980, became the largest oil 
spill ins history. _ 
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During the Ixtoc 
scientists 

I spill, more 
from a 

than 200 
number of Federal 

agencies, 
and State : 

academic institutions 
i 

and private 
companies were marshalled to forecast the trajectory 
of the spilled *oil and 'to give advice' on beach 
processes, 

, composition 
danger to living resources’ and &hanging 

over 
and, toxic qualities ,of the petroleum 

the several 
j 

months that much of 
remained at sea (NOAA, 1981)... 

the oil 

These agencies are listed below: 

Federal agencies 

United States Coast Guard 
Environmental Protection Agency 
U.S. 
Land 

Department of Interior, Bureau of 
Management; Fish and 

Service 
Wildlife 

U.S. Geological Survey 
National Park Service 
Food and Drug Administration 
National Oceanic and 
Administration 

Atmospheric- 

United States Navy 

State of Texas Agencies 

Department of Health 
Parks and Wildlife Department 
Department of Roads 
Department of Transportation 

Universities 

Corpus Christi State University 
University of New Orleans 
Texas A & M 
University of Texas, Institute of Marine. 
Sciences 
Woods Hole Oceanographic Institute 

Private Contractors 

Coastal Ecosystems Company 
Computer Sciences Corporation 
Ecology and Environment, Inc. 
Energy Resources Company 
Research Planning Institute 
Science Applications, Inc. 
SRI International 
USRICompany. 
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Measures taken to mitigate environmental 
damage by the scientific team included the following 
general activities: 

. Identification and prioritization of 
sensitive areas using ground surveys and 
remote sensing; 

. Tidal, wind, and bathymetric studies in 
support of boom placement efforts; 

. Fishery resources protection through a 
voluntary shrimp inspection program to 
ensure consumer confidence as well as 
slick location broadcasts to minimize 
lost fishing time and losses of catch 
and gear; 

. A monitoring program to detect the 
presence of hydrocarbons in key 
shellfishing areas; 

. Establishment of bird, mammal, and 
turtle clean-up stations along the Texas 
coast; 

--- 
. Testing of dispersants and biological 

agents to determine the feasibility of 
their use to break up and degrade the 
oil as it reached U.S. waters; 

. Studies to determine the most 
environmentally sound clean-up and 
disposal techniques. 

The Gait Model was used to forecast Spill 
trajectory (Figure 1) l Use of this model led to the 
realisation that more oceanographic data was 
required and a number of oceanographic ships were 
moved into the Gulf of Mexico to collect more 
oceanographic data to enable better spill 
forecasting. 

The deposition of oil on the shoreline was an 
area of potential concern (Figures 2 and 3) 
particularly on the Mexican coast. The oil coverage 
of the shoreline (250 miles) was spatially and 
temporally variable (Figures 4,5,6,7,8) particularly 
as the oil was not unleased as a simple pulse but a "a--- 
over a period of months (Figure 9). All Figures are 
appended. I 



Conclusions 

Field studies 
have caused: 

:’ 

;, 

Ll5- 

suggest that Ixtoc 1 oil may 

(;! 

(1)” significant population shifts and avoidance by 
major wading and shore&bird species at heavily 
oiled beaches; 

(2) subtle reductions of infaunal population 
densities throughout the intertidal beach 
habitat, .with significant declines, occurring 
only in the lower intertidal zone and th,e 
second bar ahd trough of subtidal habitats; ,' 
major population declines in two species of 
crustaceans (mole crabs and amphipods); 

(3) minor impacts to marsh vegetation; and 

(4) minor impacts.to marine turtles and mammals. 

However , it was difficult to distinguish the 
effects of spilled oil from effects from natural 
factors such as tropical storms, seasonality, and- 
,normal population variation. 

Laboratory studies further indicated that: 

(1) 

(2) 

(3) 

acute exposures of dominant beach infauna such 
as mole crabs, surf clams, and polychaete 
worms to the oil-accommodated seawater 
fraction were not acutely toxic, although 
significant sublethal physiological effects 
and avoidance behaviour were observed in mole 
crabs ; 

acute exposures of subtidal amphipods and 
zooplankton to the oil-accommodated seawater 
fraction were not toxic; 

acute exposures of redf ish larvae to th,e 
oil-accommodated seawater, water soluble 
fractions, and mousse f.ractions were toxic, 
with highest toxicity being observed in the 
mousse and oil-accommodated seawater fractions 
(rather than the water soluble fraction); 


























































































































































































