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these mines, threatening the existence of the mines 
themselves (e.g. a large copper mine on the PNG is-
land of Bougainville, and more recently the largest 
gold mine in the world, the Grasberg in Iran Jaya 
which is partially owned by the US company Freeport-
McMoRan, where massive riverine waste disposal is 
practiced).   

What mining companies in PNG have learned is 
that they must act as defacto governments, providing 
improvements like roads, electrical power, community 
buildings, and social services that would normally be 
provided by the local and regional government.  To do 
this, they have had to strike an agreement with the fed-
eral government to provide these improvements, us u-
ally in lieu of taxes that would have gone to the federal 
government.  The improvements are approved by the 
government, but are actually provided/performed by 
the mining companies.  If the companies did not pro-
vide these services, experience has shown little of the 
money paid by the companies in taxes would filter 
back into the local communities. 

In this issue of the “Logbook” we will discuss 
three of the mines presently operating in PNG, some of 
the operational problems these mines face, and some of 
the impacts these mines bring in PNG. 
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PAPUA NEW GUINEA 

Papua New Guinea (PNG) lies directly north of 
Australia, and shares the mineral-rich island with In-
donesia.  It is an independent nation, and a past pro-
tectorate of Australia.  While there are several large 
cities in the PNG (the capital is Port Moresby), most 
of the population still practices a subsistence life-
style.  PNG lies 5 degrees north of the equator, 
where people can grow two garden crops per year, 
and the natural vegetation provides most of the food 
needed for subsistence.  Lack of medical facilities 
and medical professionals is widespread.  The trans-
portation system consists largely of river travel, with 
very few roads.   

The culture is very old and well developed.  Peo-
ple have been living in established villages, and 
working well delineated areas of land, for thousands 
of years.  Land ownership is very complex, and all 
mining must be done with the consent of, and com-
pensation for, local landowners.  However, the gov-
ernment owns the minerals, and issues leases to min-
ing companies to explore and develop these miner-
als.  But, even though the locals landowners have di-
rect involvement in allowing the mine to operate, 
they have often been seduced by the promise of 
money and significant improvements in their life-
style, accompanied by the promise of little or no en-
vironmental or social impacts accompanying this de-
velopment.   

Likewise, on the national and provincial levels, 
the amount of money generated by the mines is a sig-
nificant part of the Gross Domestic Product of Papua 
New Guinea.  So, allowing mining in what amounts 
to national sacrifice areas is palatable in return for 
the large amount of money generated.  In the past 
decade these monies have gone largely to the na-
tional government, with too little trickling back 
down to the region, or to local communities directly 
impacted by mining.   

As a result, the people in the local communities 
have physically resisted operation and expansion of 

Grass hut near mines in Papua New Guinea 
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joins the larger Fly River, all of the larger pieces of 
waste rock have ground themselves into sand-size, or 
smaller, particles.  As a result, large amounts of sedi-
ment are deposited in the river.  This is creating an 
elevated riverbed, and raising the water table in the 
land surrounding the river accordingly.  170 km2 of 
vegetation that bordered the river has died due to the 
elevated water table.  This area could increase to 
1350 km2 over the next 20 years. 

In addition, contamination from metals in the 
tailings released in the milling process, and the possi-
bility of metals that could be released in the future by 
oxidation of sulfides in the waste rock and tailings, 
are also of concern.  

BHP has publicly stated that they will not build a 
mine utilizing riverine waste disposal again.  They 
would also like to close the mine, or give their inter-
est to the PNG government.  However, this mine 
generates 10% of the GDP of PNG, and provides vir-
tually all of the financial, logistical, and technical in-
frastructure for the region.  The social costs of clos-
ing the mine would be as great, or greater, than the 
environmental costs of continuing operation, which 
makes closing the mine impractical.  

BHP is in the process of analyzing the costs of 
mine closure, with the goal of closing the mine as 
soon as possible while minimizing both the social 
and environmental costs of mine closure. 

Porgera Mine 

The Porgera gold mine is a large open pit mine 
located in the mountains of central PNG, and is oper-
ated by Placer Dome Ltd.  Like Ok Tedi, the mine 
utilizes riverine waste disposal for both tailings and 
waste rock.  The river system at Porgera is larger, 
and the amount of waste being dumped into the river 
is less than that at Ok Tedi.  As a result, the impacts 
to the river system are less, but nonetheless dramatic.  
PNG water quality standards, which are similar to 
those in the US, are being met at a point 100 miles 
below the mine – a 100-mile mixing zone. 

Placer Dome, like BHP, has also indicated that 
they would not operate the mine with riverine waste 
disposal if they had the opportunity to begin mine 
planning again.  Placer Dome has had more success 
than BHP in building waste rock dumps, and is con-
ducting some innovative research on blending the 
tailings into waste rock dumps as a means of perma-
nent tailings disposal, but at the present time all the 
tailings and a large quantity of waste rock are still 
being dumped into the river. (Continued on page 3) 

   by Dave Chambers 
Ok Tedi Mine 

The Ok Tedi Mine is a large copper-gold mine in 
western PNG operated by Broken Hill Proprietary 
Ltd. (BHP), a large Australian conglomerate.  The 
mine has been in operation for 15 years, and utilizes 
riverine disposal for both its waste rock and tailings.  
Riverine disposal is the dumping of both waste rock 
and tailings directly into the river system below the 
mine.  The waste rock, which is removed to access 
the ore, is dumped at the edge of the mining opera-
tion, and flows downhill as a rock glacier into the 
river.  The tailings, which consist of finely ground 
particles of rock and residual process chemicals used 
to concentrate the ore, are piped from the mill di-
rectly into the Ok Tedi River.   

The mine is located in a mountainous area, and 
rocks in the local area are generally soft sediments.  
The combination of steep terrain, over 300” of an-
nual rainfall, and soft country rock make it geotech-
nically impractical to build a tailings impoundment 
near the mine.  Similarly, waste rock storage areas 
are difficult to find, and tend to be geologically insta-
ble.  As a result, the mine-design engineers chose to 
utilize riverine waste disposal.   

The riverine disposal of the waste into the Ok 
Tedi River increases the base sediment load of the 
river 140%.  Some of this waste is acid generating, 
and acid seeps from waste rock in the river can be 
seen from the air.  100 miles or so downstream from 
the mine, past the point where the Ok Tedi River 

PAPAU NEW GUINEA 
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Misima Mine 

Placer Dome also operates an open-pit gold mine 
on the Island of Misima in eastern PNG.  From 1988 
to 1994 “soft” waste rock was dumped off the beach 
into the ocean.  As a result, over 5 km of coral reef 
have severe or transitional impacts.  The tailings 
from the mine are being dumped into the ocean via a 
pipeline with a discharge point of 116 meters below 
the surface.  The tailings (and the soft waste rock), 
flow down a steep (> 45º) submarine slope into a 
deep trench.  Even though there is minimal chance of 
metals oxidation at these depths, there has been some 
metals accumulation measured in shellfish and crus-
taceans, possibly associated with mine-derived 
sources of sediment. 

Future Waste Disposal Practices in PNG 

There are too many instances of environmental 
harm, and the possibility of long-term problems from 
riverine disposal is too great, to justify any new 
mines that utilize this waste disposal method.  The 
Center is working with a number of other organiza-
tions to press the mining industry to publicly state 
that riverine waste disposal will not be used at any 
future mines.  There is significant resistance within 
the industry to this proposal because it would fore-
close the exploration and development of some ore 
bodies.  Likewise, governments of some developing 
countries are willing to entertain the risk of creating 
environmental sacrifice areas because of the large 
sums of money that would be generated from mines 
using riverine waste disposal (which is, coincidently, 
the cheapest method of waste disposal). 

The Center is also helping the environmental 
community evaluate the pros and cons of submarine 
waste disposal.  It can be argued that submarine dis-
posal of wastes, if they are discharged at depth, may 
have advantages over on-land waste disposal.  How-
ever, the potential long-term risks associated with 
submarine waste disposal are more difficult to quan-
tify than those of on-land disposal.  The Center has 
already been involved with analyzing the potential 
impacts from submarine tailings disposal for a num-
ber of years, mainly in the context of proposals for 
disposal into deep fjords in Alaska, and from analy-
sis of data from actual disposal operations in British 
Columbia.  We will continue to work on the difficult 
matter of weighing the benefits, i.e. low probability 
of acid generation and allowing economic develo p-
ment, versus the risk of high mobility of the waste 
and the inability to access the waste if problems 
should develop.  
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The articles in this issue 
all come from a trip to Papua 
New Guinea that I took in 
May, accompanying Steve 
D’Esposito of the Mineral 
Policy Center (and a CSP2 
board member) to look at riv-
erine and submarine waste 
disposal practices being em-
ployed at mines in that coun-
try.   

I decided to devote the 
entire issue to describing my 
observations from this trip.  Not only are the impacts 
from riverine waste disposal so egregious, but some 
of the lessons learned by the mining companies oper-
ating these mine, Placer Dome and Broken Hill Pro-
prietary, Ltd., also put them in the forefront of ad-
dressing some of the social problems that arise when 
large industrial projects move into a relatively unde-
veloped area.  We face some of these same problems 
with mining here in North America. 

Even as an experienced professional who has 
seen many mines, the site of tailings being dis-
charged into a river appalled me.  With a coalition of 
environmental groups, we are working directly with 
Placer Dome and BHP to get their management to 
adopt a corporate policy that would prohibit the de-
velopment of any future mines utilizing riverine dis-
posal of mine waste.  If we are successful, we hope 
to extend this policy to all mining companies. 

I apologize for the lack of pictures in this issue, 
but even without the photos, there still wasn’t 
enough room to adequately describe the interesting 
environmental and social issues at these mines. 

CSP2 WEBSITE 

Finally, CSP2 has a web site!  While it won’t 
win any awards for design, it is functional.  The web 
site contains information about the organization, 
board and staff members, copies of newsletters, and 
most importantly, publications from the Center that 
can be downloaded as Adobe Acrobat® files.  Please 
take a look, and let me know if you have suggestions 
for improvements or additions. 

From the Executive Director 

Dave Chambers is the  
Executive Director of CSP2  
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• Become a Donor to the CENTER for SCIENCE in PUBLIC PARTICIPATION. 

• You can help us in our work to provide local public interest organizations with technical analysis and policy 
support.  CSP2 is the only organization focusing on providing technical support to local groups on local 
issues.  Our focus is on natural resource issues, water quality and mining in particular. 

• We realize that there are a lot of good causes, and that everyone is asking for your support. 

• A donation of $25, or more, would help our efforts in furthering rational debate on natural resource issues. 

Mail to:  CENTER for SCIENCE in PUBLIC PARTICIPATION      Thank you for your support.  
224 North Church Avenue                                              Your contribution is tax deductible. 
Bozeman, MT  59715–3706                                              
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