
IN THE SUPREME COURT OF INDIA 

CIVIL ORIGINAL JURISDICTION 

WRIT PETITION (CIVIL) NO. 435 OF 2012 

In the matter of: 

Goa Foundation  …Petitioners 

     Versus 

Union of India & Ors.         …Respondents 

 

RESPONSE ON BEHALF OF THE PETITIONER TO THE REPORTS 

OF THE EXPERT COMMITTEE AND MONITORING COMMITTEE 

IN COMPLIANCE OF ORDER DATED 14.08.2015 

I, Dr. Claude Alvares, S/o Peter Alvares, Secretary, Goa Foundation 

having its office at Rm.7, Le Brag Chambers, Mapusa, Goa, do hereby 

solemnly state and affirm as under: 

1) That I am the Secretary of the Petitioner in the aforementioned 

application and being familiar with the facts and circumstances of the 

case, I am competent and authorized to swear this Affidavit. The 

petitioner, Goa Foundation, has read, studied and analysed the report of 

the Expert Committee on a Cap (ECOC) for production from mining in 

Goa and is hereby submitting its considered response:  

2) The ECOC has attempted to resolve three major issues:  

a) How is intergenerational equity (IE) to be implemented and 

achieved, since the resource is limited and future generations also 

have a right to the resource? 

b) How is the limited resource to be stretched out to extend 

beyond this generation? This is from the angle of employment or 

economic opportunity. 

c) If one takes into account the admitted impacts of mining 

activities on environment and local communities, at what level is it 

sustainable from this angle and therefore subject to limits on 

extraction or a cap?  



3) The mechanism the ECOC proposes to meet the demands of IE is 

the institution of the Permanent Fund (PF). The ECOC endorses the idea 

of the PF in its final report despite being aware of the recent 

amendments to the MMDR Act which require governments to set up 

District Mineral Foundations (DMF) in mining areas. It states very 

categorically that Permanent Funds are not to be confused with the 

District Mineral Foundations, as they serve different purposes.  

4) It next proceeds, logically, to recommend installation of Permanent 

Funds in all states dealing with alienation of natural resources as a 

requirement for meeting the demands of IE. This is by far the most 

significant reconfirmed recommendation of the ECOC, which has already 

been accepted by this Hon’ble Court. 

5) The ECOC report, however, has failed to provide a non-

controversial method for estimating a cap on production of iron ore in the 

State of Goa with a view to protect and promote intergenerational equity 

(IE) and sustainable development – the principal objectives for which the 

report was commissioned by the Hon'ble Court. The main method relied 

upon by the ECOC – the Folchi/Phillips method – cannot be used for 

arriving at a cap on production from IE standpoint.  

6) As for the second objective -- meeting the direct challenge of the 

Shah Commission's findings that at present rates of mining (50+MTA), 

the ore in Goa would be exhausted in 9 years -- the Committee has 

come up with a new argument. The “extension of available resources 

beyond this generation” is sought to be achieved (in theory, at least) 

through a rather unusual proposal involving availability of steel scrap for 

recycling which presumably would extend the life of mineral ore 

resources in the State (and thereby also extend opportunities and 

incomes). This implicitly increases the income opportunity of the iron ore 

mining to steel production as well. However, the ECOC conveniently 

forgets that for this argument to work, all the ore extracted in Goa must 

be consumed in the state. This is admittedly not the case. 97% of the ore 

of the State of Goa is bound for export for manufacture of steel outside 

India's borders. If the Committee knew this (as everyone else does), it is 

difficult to understand why the Committee proposed to make its analysis 

on those terms. 



7) For the third objective, the ECOC has relied upon a method called 

the Folchi/Phillips method for evaluating the production permissible vis-

a-vis the carrying capacity of Goa from environmental and social points 

of view. In other words, the Committee at best has carried out a cost-

benefit (CB) ratio study of mining in Goa, including in its calculations, 

impacts on environment and society, which admittedly earlier CB studies 

have rarely done or accomplished. However, unlike a normal CB study 

which uses a measure (like money) to arrive at quantifiable or 

measurable results, the Folchi method is subjective and therefore 

permits manipulation to achieve certain objectives, precisely because it 

relies upon subjectively “weighted” rather than objective criteria. The 

arbitrariness of the method is admitted in the report itself (p.136). So-

called “magnitude” values adopted in the report, in fact, are not only 

arbitrary, but contrary to both common experience and official pollution 

data in Goa sourced to mining activity. If correct magnitudes are used for 

the parameters enlisted, mining as per Folchi method shows negative 

sustainability and mining would therefore have to be completely banned. 

8) Further, the ECOC has also modified the Folchi method for its 

study. No reason is provided for departing from the original Folchi 

method and for including tourism and CSR in the methodology. The 

claim therefore made in the report that the Committee has relied upon 

the Folchi method is therefore not correct. This modification has had 

implications for the study in so far as its results appear to further the 

interests of the mining lobby. 

9) A cost-benefit study is not a Macro-EIA as was required by order of 

this Hon'ble Court. The Rs.2 crore, 2-year Macro-EIA conducted by the 

Indian School of Mines (2011-2013) has recommended a cap of 25 

million tonnes only. The ISM study recommends its cap on the basis of 

sustainability (mostly transport infrastructure restraints) but does not 

factor in the demands of intergenerational equity. 

10) Because the Expert Committee comprised different experts from 

different fields of expertise, it appears the domain expertise of each was 

never integrated into a set of composite logical or coherent findings in 

the report. This has led to reproduction of a number of significant 

problems and discrepancies which cast doubts about the validity of the 



report's overall findings on scientific grounds. The first major error is 

recommending a figure of 30 million TPA when the Committee’s strong 

sustainability model in fact allows a production of less than 22 MTA. This 

is  lower than the finding in the ECOC’s Interim report of 27.5 MTA 

(when the recommended interim cap was 20 MTA). The second major 

anomaly is the suggest that steel scrap will reduce Goa's dependence 

on iron ore extraction, when it is clear that all Goan ore is exported, and 

no steel unit is permissible in the State in any case. Third, though the 

GSI reports Goa’s reserves and resources at 1160 MT, the actual figure 

used by the ECOC for intergenerational equity is 1640 MT based on 

projections from a few mines in Goa. Again there is no explanation for 

this discrepancy and none of the Committee members appear to have 

seen it either. It is also unwise to use a model like the Folchi/Phillips 

method which was originally created to deal with the environmental 

issues surrounding a mine in Italy as a serious template for a Macro-EIA 

for the entire State of Goa. These are only some issues listed briefly 

here. More can be found in the detailed analysis produced below. It 

appears that committee members did not read every page of their 

common report, since there is only one signature, that of the convenor 

(Secretary to the Goa government), appearing on all pages. 

Conclusion: 

11) The Permanent Fund, as recommended by the ECOC, requires 

further development. The report may be referred to the CEC, as the 

Permanent Fund set up by the Goa government in January 2015 was 

designed without consultation with the CEC as required by this Hon'ble 

Court's order dated 21.4.2014. 

12) The second recommendation of the report – that a cap of 30 

million tonnes immediately, and an enhanced cap of 37 million tonnes 

eventually – “should” be allowed to miners in Goa is difficult to accept on 

prima facie grounds and is therefore vehemently opposed. The actual 

figure arrived at in the report is 22 MTA (see pp.120, 135 and 136). No 

reason is provided for increasing the quantity from 22 MTA to 30 MTA in 

the last para of Chapter 6 (p.136). 



13) The cap of 30 million tonnes pronounced does not have a 

scientific basis. The Folchi method has been modified and manipulated 

in order to generate results that will further the cause of mining rather 

than of the environment, the welfare people of the State or 

intergenerational equity. This Hon'ble Court may refer the ECOC report 

to the CEC or other competent body for its opinion, in view of the serious 

objections of the petitioner. Till such time as there is an authoritative, 

objective conclusion about this aspect, this Hon'ble Court may either 

decline to vary the figure provided at the interim, or reduce it further, 

keeping in mind its orders for capping in Bellary, Karnataka. Petitioner 

recommends that dumps be mined first and the money earned thereby 

used to clear other dumps and to restore abandoned mine pits, as 

recommended also in the Goa Mineral Policy, 2013. Further, for fresh 

mining, after dumps have been cleared, an intergenerational 

consideration be adopted for 7 generations, that is, 210 years. Hence 

1/200th of the quantum of ore available today should be set as the cap, 

which works out to not more than 5.75 MTA, which is the figure petitioner 

submitted to the ECOC when it deposed before it. 

Detailed objections and comments of the Petitioner: 

14) The ECOC has attempted to resolve three major issues:  

a) How is intergenerational equity (IE) to be implemented and 

achieved, since the resource is limited and future generations also 

have a right to the resource? 

b) How is the limited resource to be stretched out to extend beyond 

this generation? This is from the angle of employment or economic 

opportunity. 

c) If one takes into account the admitted impacts of mining activities 

on environment and local communities, at what level is it 

sustainable from this angle and therefore subject to limits on 

extraction or a cap? 

 



Intergenerational Equity (issues a+b) 

15) The ECOC states (page 89): “Intergenerational Equity will be 

assured by keeping the total stock of capital constant over time.” 

Intergenerational equity can be simply stated as a principle that future 

generations must have as much access to resources as the present 

generation, since they are also entitled to the protection of Articles 14 

and 21 of the Constitution of India.  

16) In fact, we derive the sustainability principle from intergenerational 

equity – after all, why are we trying to sustain these resources and for 

whom? The answer is that we are trying to use the resources available 

to us in a sustainable manner so that succeeding generations also have 

access to them in some meaningful manner.  

17) The ECOC points out (page 88) that sustainability in turn has two 

aspects, strong and weak. Weak sustainability “assumes that 

exhaustible natural resources used up and manmade capital (assets) 

created out of revenues from natural resources are substitutable in 

utility.” It assumes that different types of capital – natural, human, social, 

produced, etc – can be substituted for each other. Put simply, if we use 

any asset, such as a natural resource, we need to ensure that we create 

another asset of at least equivalent value so that our total assets do not 

decrease in value. Weak sustainability motivates, inter alia, the “Polluter 

Pays” principle. 

18) Strong sustainability “assumes limited or no substitutability of 

manmade capital or assets for the critical natural resources and complex 

ecological systems which tend to be discontinuous to avoid resource 

extinction of the type of biodiversity.” Critical Natural Capital includes 

those types of capital that cannot be substituted for by other forms of 

capital. Examples of critical natural capital include the ozone layer and 

biodiversity (species). Strong sustainability requires that the stock of 

critical capital does not decrease as it cannot be substituted. 

Strong sustainability motivates the Precautionary Principle – do not risk a 

catastrophe – that environmentalists apply to climate change, nuclear 

power, the water towers and biodiversity hotspots of the Western Ghats, 

etc.  



19) There is a continuum between substitutable and critical capital. 

Cutting a tree would not impact the Western Ghats. Cutting large 

swathes of forests is different. As can be seen, intergenerational equity 

and weak sustainability require the future generations should inherit at 

least as much assets as we inherited. Money can compensate for 

environmental damage in this perspective. Strong sustainability requires 

a capping approach under the Precautionary Principle, so that critical 

natural capital is not impaired for future generations. 

20) The activity of mining has three principal components which have 

an intergenerational nature.  

a) Income from mining: The economic activity associated with 

mining itself is a one-time affair. Our generation has the 

opportunity to extract the minerals as the previous generations 

did not. If we extract the minerals, the next generation will not 

have the opportunity. The Justice M.B. Shah Commission of 

Enquiry into Illegal Mining in Goa had estimated that at the last 

known rate of extraction of 50+ million tons per annum (2011-

2012), the total left over iron ore resources of the state of Goa 

(577.172 MT) would be exhausted in 9 years – much less than 

even a single generation. How would we compensate future 

generations for utilizing the one-time economic activity of 

extraction? 

An analogy may help. Imagine a bar of chocolate in the pocket 

when running a marathon. We can get an instant energy boost, 

but only once. Now imagine an infinitely long series of 

marathons, with each generation running one marathon as a 

relay race. We have inherited the bar of chocolate (the 

opportunity to earn income from mining) from our previous 

generation. If we consume the bar now, surely the future 

generations need compensation. Ideally, we would create fresh 

permanent assets of at least equivalent value. The least 

damaging method is to spread out the extraction period to span 

multiple generations.  



b) Environmental and social costs: There are severe 

environmental impacts and other externalities caused by 

mining. The activity of mining in Goa also takes place in an 

environmentally highly diverse area near and in the Western 

Ghats. We are therefore putting at risk both the water tower of 

south India as well as a unique biodiversity hotspot.  

The Goa Foundation had enclosed with Writ Petition 

No.435/2012, a total of 23 scientific studies, mostly by official 

agencies, which established differing environmental impacts of 

mining – inter alia, on health and lives, agriculture, the dust and 

noise pollution, impacts on drinking water sources, rivers, 

benthic organisms, noise, dust, wildlife, flora and fauna. The 

impact was observed as far back as the early 1990s, when 

mining removed around 14 million tons per annum.  

All these impacts have since been confirmed by the Justice 

Shah Commission on Illegal Mining in Goa; the TERI report on 

Goa mining; the Goa Assembly's Public Accounts Committee 

report; the Expert Appraisal Committee Report of the MOEF on 

environmental clearances issued for Goa mining leases; the 

Indian School of Mines, Dhanbad commissioned by MOEF on 

Goa mining; the report of the CEC and now, the Expert 

Committee appointed by this Hon'ble Court. 

To the extent that the damage is marginal, there are already a 

number of mechanisms that in theory enable weak 

sustainability by permitting the maintenance of the stock of 

environmental capital. For instance, CAMPA is one 

mechanism. The recent amendment to the MMDR Act 

introduces another, the District Mineral Foundation (“DMF”). 

The object of the District Mineral Foundation shall be “to work 

for the interest and benefit of persons, and areas affected by 

mining related operations.”  

However, large scale mining will at some point severely 

degrade aspects of the environment irretrievably, leading to 

strong sustainability issues. The Precautionary Principle then 



demands a conservative cap on the environmental damage 

caused by mining on strong sustainability grounds. 

c) Economic rent, or in-situ value of the mineral: The third 

aspect is the transmission of the inherited wealth, represented 

by the value of the sub-soil minerals, to future generations. The 

in-situ value of the mineral is often termed “mineral depletion” 

or “economic rent”. Minerals are a part of the commons, with 

every citizen in Goa having an equal and inalienable right to the 

minerals or their value.  

The intergenerational equity obligation is to pass on the asset 

or its value, not just consume it. The generations before ours 

have opted to pass on the mineral itself to the present 

generation. If we choose to extract the mineral, we need to 

create alternative assets of equal value that we can pass on to 

future generations. The responsibility devolves on the State of 

Goa, as trustee on behalf of the people and especially future 

generations, to ensure that new permanent assets are created 

of equal value that future generations can benefit from. And 

these assets need to be owned in common.  

This requires two steps to be taken, each equally important. 

First, the full value of the mineral must be realized – crudely, 

this would be sale value minus all costs of extraction (in which 

we include a reasonable return on profit for the miner). The 

second step to satisfy Intergeneration Equity is to invest the 

entire amount realized (from the sale of these inherited assets) 

into new assets that retain value in the face of inflation. 

Traditionally, land, gold and jewelry were preferred avenues. In 

modern times, permanent or endowment funds – where the 

income is mandatorily reinvested by experienced and 

professional fund managers to keep pace with inflation – are a 

preferred route. 

Many nations and sub-sovereign entities have created 

Intergenerational Equity Funds or Permanent Funds financed 

from natural resources. The oldest was created by Texas, USA, 



in 1876. The most famous one today is the Norway 

Government Pension Fund, which was set up in 1990. Set up 

to deposit the revenues from the sale of petrochemical 

resources, it currently has a fund value of around US$890 

billion for a population of a mere 5 million. Till the Goa Iron Ore 

Permanent Fund was set up, following the Expert Committee’s 

Interim Report II, and pursuant to this Hon'ble Court's 

directions, neither India nor any of its States had any sovereign 

or permanent fund and hence no provision was being made in 

the interests of intergenerational equity. To our knowledge, this 

is a global judicial precedent as well. 

Did mining in Goa in the past meet Intergenerational Equity? 

21) The clear answer to whether the State of Goa or MOEF kept 

“intergenerational equity” in view in the past when sanctioning mining 

activity in Goa is a definite NO. As stated earlier, the Shah Commission 

pointed out that at the last known rate of extraction (50+ MTA), the 

reserves of Goa would be exhausted in 9 years. This is failure to 

maximize and spread the opportunity represented by mineral ore across 

generations which also have rights. Further, there is documented 

widespread damage across the variety of eco-systems, with scientific 

studies going back as far as 1980 establishing the near extinction of 

resident fauna of Goa’s rivers, when mining was at 12 MTA.  

22) As far as the economic rent is concerned, the Goa Foundation 

made estimates for the last eight full years of mining (2004-2012). These 

estimates are based on Sesa Goa’s financials reported in their annual 

reports, scaled up for Goa based on the volumes reported by the Goa 

Mineral Ore Exporters Association. The estimates show that over the last 

eight full years of mining (2004-2012), the State of Goa captured less 

than 5% of the value of its iron ore minerals. It other words, we lost more 

than 95% of the value of our minerals extracted during those years. 

Minerals worth Rs. 53,833 crores (after deducting costs and a generous 

return on assets) were exported (2004-2012), and the total mining 

receipts by the state in the form of royalty over the same period were 

only Rs. 2,387 crores. 



23) Startlingly, the chief beneficiaries of this enormous loss were the 

miners, who benefited to a total of Rs. 35,519 crores of profit after tax. Of 

this, Rs.3,138 is the reasonable profit (a generous 20% return on 

assets), and the balance Rs. 32,381 crores of unearned profit represents 

value of the minerals that belongs to the people of Goa which the miners 

have unfairly captured. Note that this unearned profit is in excess of the 

total revenue receipts of the state government for that period. The 

balance portion of the loss was captured by the Center through export 

duty and income tax on the miners’ profit (Rs. 19,605 crores). Also, total 

expense on the mining dependent (employees, trucking and barges) 

including fuel, EMIs, etc was only Rs. 11,962 crores. And while 

independent estimates of expense on CSR are not available, even using 

the ECOC estimates, we arrive at less than Rs. 1,000 crores. 

24) This can be summarized as follows : 

i. CSR      Rs. 1,000 crores 

ii. State receipts    Rs. 2,387 crores 

iii. Mining dependent    Rs. 11,962 crores 

iv. Center capture of Goa loss  Rs. 19,605 crores 

v. Unearned profit by miners  Rs. 32,381 crores 

vi. Loss to people & future generations Rs. 51,446 crores 

25) There has thus been an enormous depletion of the common 

wealth of the people of the State of Goa as well. It is clear that the future 

generations will inherit considerably less by way of common assets than 

they should have. Hence this Court’s reference to the ECOC to study the 

issue and file a report for consideration of this Hon’ble Court in view of its 

national importance. 

Intergenerational Equity and the Permanent Fund 

26) The mechanism the ECOC proposes to meet the demands of IE is 

the institution of the Permanent Fund (PF). It states in its chapter on 

recommendations (page 140) “based on the assessment of mineral 

depletion / rent followed in several countries to address inter-

generational  equity, this committee recommends that there is a need 



that Goa Iron Ore Permanent Fund captures some proportion of mineral 

depletion to ensure intergenerational equity.”  

27) The ECOC endorses the idea of the PF after considering the 

recent amendments to the MMDR Act which require state governments 

to set up District Mineral Foundations (DMF). It states very categorically 

that Permanent Funds are not to be confused with the District Mineral 

Foundations. It next proceeds, logically, to recommend installation of 

Permanent Funds in all states dealing with alienation of natural 

resources as a requirement for meeting the demands of IE.  

28) While the setting up of Permanent Funds is a necessary step, it is 

not sufficient to ensure meaningful Intergenerational Equity. The ECOC 

has not made any recommendations relating to what is the nature of the 

contribution obtained from sale of mineral assets which ought to be 

deposited in the PF. The ECOC should have recommended that (a) all 

the mineral depletion / rent associated with mining should mandatorily be 

captured by the owner, in this case, the state government; and (b) in line 

with the practice in countries like Norway and Botswana, all receipts from 

minerals should be treated as capital receipts on account of the sale of 

assets, and deposited in the Permanent Fund. These are necessary 

conditions to avoid a loss to our future generations and to meet the test 

of intergenerational equity. 

29) The existing system of sale of minerals resulted in a loss of 95% of 

the value of the mineral to its owner – the state government. Quick 

calculations show that had the Supreme Court’s imposition of 10% on 

the value of iron ore been in place during the study period, it would have 

resulted in an additional capture of Rs. 8,775 crores, or an additional 

capture of 16.3%. Even then, the loss (reflected in depleted assets) 

would still have amounted to a staggering Rs. 42,671 crores. 

30) The ECOC has recommended three alternatives for the 

Permanent Fund and its relationship with the District Mineral 

Foundations. We support the ECOC in its contention that they need to 

be kept separated as they cover different geographic areas, and have 

completely different objectives requiring in turn different skill sets and 

representations from different communities. In light of the findings above, 



we believe that it would be inappropriate to cap the levy for the 

Permanent Fund. At best, 10% should be a starting floor. 

ECOC on the Cap on Production: Different Estimates by Different 

Bodies 

31) This brings us to the ECOC’s recommendations on a production 

cap from the IE/sustainable development point of view. 

32) The Justice M.B. Shah Commission of Enquiry into Illegal Mining 

in Goa had estimated that at the last known rate of extraction of 50+ 

million tons per annum (2011-2012), the total left over iron ore resources 

of the state of Goa (577.172 MT) would be exhausted in 9 years – much 

less than even a single generation. [Example from petitioner’s records: 

Production limits laid down in the environment clearance for Sesa Goa's 

three mines at Codli allowed it to exhaust the 35 million tonne deposit in 

5 years @extraction rate of 7 MTA.] 

33) An extraction rate of 20 million tons per annum (as per this Hon'ble 

Court's order dated 21.4.2014) will ensure extraction of the same 

resource within 23 years – still within one generation – before inevitable 

exhaustion (therefore it needs a sharp downward revision). It was 

accepted by this Hon'ble Court on the ground that the figure was an 

interim cap, even though using the same Folchi method then (March 

2014), the Committee had concluded that a cap of 27.5 MTA was 

possible and permissible. The ECOC had at that time not provided the 

basis on which it had arrived at these figures or whether it had related 

these with the ground reserves of ore or to either IE or sustainability. 

34) One year later, the same Folchi methodology is being now used to 

propose a production cap which is 50% higher (30 MTA) than the interim 

cap (20 MTA), and eventually nearly double (37 MTA) the interim cap. 

Such a proposal cannot have an objective or scientific basis, since there 

is no new evidence or information being made available to the ECOC, 

except perhaps, the Indian School of Mines study. 

35) The production cap proposed by the Indian School of Mines Macro 

EIA – after a Rs.2 crore, two year study of several parameters with 



ground truthing and monitoring, in both periods of mining and mining 

closure – came to 25 MTA. The ISM study was related only to 

sustainability and not intergenerational equity. Its primary focus 

remained transport, which is practically ignored in the present report of 

the ECOC. (The transport of ore through small villages of Goa became 

such a major issue in Goa that MoEF has now issued a circular explicitly 

banning such transport. It has made the circular part and parcel of 

existing environment clearances.) 

36) The production cap proposed by NEERI in its interim study was 

pegged at 55 MTA and was proposed by NEERI principally to save the 

barge industry, as per report submitted in March 2014 to this Hon'ble 

Court. 

Cap on Intergenerational Equity grounds (a + b) 

37) Prima facie, the cap of 30 million tonnes proposed by the ECOC is 

unacceptable and inexplicable. It is not proposed by the report in its 

conclusions. The report clearly states that only a figure less than 22 MTA 

will meet the test of strong sustainability (see pp.120, 135 and 136).  

38) The Shah Commission had reported that at the then prevailing 

extraction rate of 50 Mt / year, the iron ore reserves in Goa would last 

only 9 years. The main finding on intergenerational equity relating to 

income generation is on page 99 of the final report of the ECOC: 

“Thus from the calculations shown above it is estimated that 

considering a constant rate of steel production and iron ore 

extraction rate of 30 Mt/year, a reserve of 1,640 Mt can last for 

approximately 104 years, if scrap steel is recycled. Further, if we 

carry out the similar calculations, considering a constant rate of 

steel production and scrap and iron ore production of 37 Mt/year, a 

reserve of 1,640 Mt along with the recycled steel scrap will last for 

approximately 64 years which is more than three generations (a 

fact normally considered for dealing with intergenerational equity).”  

39) First, there is no indication whatsoever about the source of the 

figure of 30 MTA extraction. There is an estimate of 30 MTA drawn up 



after adopting the Folchi methodology, but this is related to a cap on 

production from the Macro-EIA standpoint. Moreover, even there, the 

recommendation was 22 MTA. In the absence of any reason provided for 

the extraction figure of 30 MTA, we have to presume that it is completely 

arbitrary, seemingly a target level that the report has tried to justify. 

40) Second, we note that the ECOC has projected a reserve of 1,640 

Mt. This was done extrapolating total Goa reserves from data of reserves 

from 2008-2013 from a few select mines. “The estimation is made by 

considering exploration data for Indian Bureau of Mines (IBM) pertaining 

to few mines, which is then scaled to accommodate the total mining 

lease area of Goa.” (5.5.3 on page 92.) Note that the Expert Committee 

has, without providing any explanation, decided to use data from a few 

select mines only. This selective basis used for extrapolation of reserves 

conflicts with the reserves listed on the second last page of the ECOC 

report, which shows the reserve at 1,149.845 MT. The ECOC does not 

provide any explanation for not relying upon the figure provided by the 

GSI, the authoritative body for this issue in the country. 

41) If we adopt the reserves calculations set out by the Shah 

Commission, the Net Left Out Reserves and Resources is 577.172 Mt 

(Chapter 6, page 45 of part 3). Such a reserve would be exhausted in 20 

years at an extraction rate of 30 Mt / year, and 16 years at an extraction 

rate of 37 Mt / year. Less than 1 generation. 

42) Even if we accept the reserve at 1,640 Mt, an extraction cap of 30 

Mt a year will lead to the exhaustion of the reserve in 55 years. And an 

extraction cap of 37 Mt will exhaust a reserve of 1,640 Mt in 44 years. 

This is simple arithmetic. In both cases, this is less than 2 generations, in 

no way achieving Intergenerational Equity. At the end of the period, the 

reserve would be depleted and the income generated spent, leaving 

nothing but depleted economy and environment. 

43) Almost to counter this problem, the ECOC next introduces a 

puzzling analysis in this section that looks to steel scrap for extending 

the life of the iron ore resource. The only rationale we can find for this is 

if the ECOC has determined that equitable intergenerational access to 

steel is an additional factor to be considered as part of its terms of 



reference. While this is a pressing concern with hydrocarbons and coal, 

it is less of an issue here. The committee observes that the iron ore 

extracted, converted to steel, will come back for recycling, thus reducing 

our dependence on mining ore. This would extend the life of the mineral 

so future generations would presumably also get a piece of it. 

44) Clearly, intergenerational access to steel in no way replaces all the 

other aspects to be considered, not the least the issue of the 

intergenerational aspects of utilizing the one-time opportunity to earn 

income from mining. Therefore, we can conclude that one aspect of 

Intergenerational Equity, i.e., equitable access to the mining opportunity 

will not be met by the recommended caps. 

45) If we examine the steel argument closer, it seems that if (a) we 

use all Goan iron ore within India to make steel (thereby banning 

exports), then (b) a certain proportion of this steel will become scrap, and 

(c) this scrap can be used in place of iron ore to make more steel. 

Therefore, if we look to set a cap on the steel production equivalent of 

extraction initially of 30 Mt / year of iron ore (say, this is 18 Mt of steel), 

then we can produce this amount of steel – from the iron ore reserves of 

1,640 Mt plus using the recycled scrap – stretching the resource for the 

next 104 years. In essence, as more steel is produced, more scrap is 

available, less iron ore is needed.  

46) The Committee has based its calculation on steel scrap availability 

of the entire 30 million metric tonnes of ore being converted into steel in 

Goa. It further assumes that all this steel will become available for 

recycling back into steel. However, for some reason it has ignored the 

following disabling facts: 

46.1. Almost 97% of Goa iron ore is exported out of India which the 

ECOC very well have knowledge of. In fact, mining and export of ore 

from Goa is mostly justified on the ground that the ore cannot be 

utilised in the Indian iron and steel industry. The ECOC assumes that 

the entire 30 million tons of iron ore will be used for steel production, 

whereas the truth is that almost 97% of the iron ore will be exported 

out of India (p.93). So where is the question of it getting converted 



into steel and further into scrap and further being available for 

recycling to stretch the life of the resource in Goa? 

46.2 Further, the scrap will become available only after 30-40 years 

of use. 

46.3 Conversion ratio of iron ore to steel is 1.60 tons of iron ore to 1 

ton of steel. In practice, 30 million tonnes of iron ore will not yield 

more than 18 million tonnes of steel which, when recovered from use, 

will generate 60% or 11 million tonnes of scrap. This 11 million 

tonnes, when further converted to steel, will yield only 60% or 7 

million tons of recycled steel. 

46.4  P.95 of the ECOC report states that the steel scrap is mostly 

used in the production of sponge iron or direct reduced iron (DRI). 

This is not at all correct, since high grade iron ore lumps/ pellets are 

the feedstock used in this process and not scrap. 

46.5 Therefore the entire assumption about the life of reserves lasting 

over 100 years is fallacious. The issue needs to be studied under a 

more appropriate mathematical model related to the ground realities 

in Goa, as the assumptions themselves, based almost wholly on the 

availability of steel scrap, are wrong. 

47) In the ECOC model, mining will then follow the declining dark 

curve set out in Figure 5.2(a) on page 98 of the final report. The balance 

amount of steel would be derived from the recycled steel (in ore 

equivalent terms), leading to a total that is 30 Mt / year. Hence, the two 

lines will always add up to 30 Mt / year. 

48) If we follow the dark curve as the mining cap, we will have ensured 

that steel equivalent of 30 million tons of iron ore will be produced for the 

longest possible time. An immediate question arises – in an economy 

with growing consumption of steel, if we simply held the iron ore 

production constant at 30 Mt / year, we would produce more steel as 

recycling kicks in. The total steel produced will not change. However, it is 

not produced at the same rate each year. Instead, it will grow with time, 

until the iron ore reserves are exhausted.  



49) Further, in this model, when mining takes place, income is 

generated from mining plus steel production. The income from steel 

production is constant as the steel produced is held constant at 30 Mt / 

year equivalent. However, the income from mining will follow the curve in 

the chart above, dropping to 10 Mt in 2070. Since the bulk of the income 

that will accrue arises from iron ore mining, this implies that the current 

generation benefits most from this income. This seems quite at odds with 

Intergenerational Equity. 

50) Further, there are two necessary conditions for even this to 

happen. First, iron ore exports from Goa, and its derived finished steel 

need to be banned, so that the steel consumption is largely domestic. 

This is not practical. We have been told repeatedly that Goa’s iron ore 

cannot be used in India. Second, the cap on mining needs to follow a 

declining curve. It cannot be held constant at 30 Mt / year. That is at best 

only the initial cap. It would seem therefore that this scheme is both 

illogical as well as impractical. 

51) The Expert Committee also seems to have quietly redefined a 

generation in terms of 21 years or less, since it considers 64 years to be 

more than three generations. Traditionally, we look to the next seven 

generations when we look to the future. If we use the normal metric of 30 

years for a generation, we arrive at 7x30 or 210 years.  

52) We would like to propose a simple formulation for this aspect of 

Intergenerational Equity. Fix iron ore mining at a cap of 1/200th of the 

proven reserves. As more reserves get commercially proven, the cap 

can be raised. This cap can be revised every 5 years based on 

authenticated data from IBM. 

53) In summary, when we look at the cap from an income generated 

standpoint, then the sanest approach seems to be a cap of 1/200th of the 

proven reserves of iron ore in Goa. If we truly desire to increase the 

income generated from the iron ore, we should also look to ban exports 

so that steel is produced in India. This is in consonance with the 

recommendations of the Parliamentary Committee on Steel and Coal 

released in August 2013. 



Cap on sustainable development grounds (c) 

54) When we look at the environmental and social costs of mining – 

the third issue discussed in the report – it is clear that mining has put 

many critical natural resources at permanent risk. There is also 

extensive damage across the variety of eco-systems, with scientific 

studies documenting these going back as far as 1980. How is this to be 

reconciled with the Supreme Court's definition of sustainable 

development in the case of Narmada Bachao Andolan v. Union of India 

& Others (2000):  

“Sustainable development means what type or extent of 

development can take place which can be sustained by nature/ 

ecology with or without mitigation.” 

55) Our first response therefore is that this Hon’ble Court has asked 

for a sustainable cap on mining, not a mitigation plan. This Hon’ble Court 

is saying, put the Precautionary Principle to work, do not risk Critical 

Natural Capital. However, the method used by the ECOC is, as we shall 

see, akin to a social cost benefit analysis, where the environment can be 

destroyed and yet mining can be considered sustainable, so long as it 

ensures maximum employment. 

56) The ECOC report has recommended a cap of 30 Mt / year, which, 

subject to expansion of infrastructure – could be raised to 37 MTA. The 

proposal defies common sense on a number of grounds: 

56.1 As per the report itself, the average production during the 

period 2007-2012 was 31.49 Mt / year (Table 1 on page 20). A variety 

of reports have described the horrific impacts mining has had on the 

environment in Goa at average of 30 MTA. The Goa Foundation 

rejoinder affidavit filed on 25-Mar-2013 in WP.435/2012 provides a 

useful summary. Yet, the Expert Committee relying upon the Folchi 

method concludes that 30 Mt / year is sustainable. This defies 

common sense. Further, the figure for sustainable production arrived 

at by the committee is actually 22 MTA and not 30 MTA (see pp.120, 

135 and 136). 



56.2 A comparison with Bellary for sustainable mining would also 

be important for consideration. The Supreme Court, based on certain 

criteria and based on CEC recommendations imposed a cap of 25 Mt 

/ year of extraction in Bellary. The figure would fall further, if IE were 

considered. The Goa cap of 30 Mt / year is therefore excessive. It 

cannot in any case be more than Bellary. Bellary is twice the size of 

Goa, has fewer Protected Areas and forests, and much lower 

biodiversity. A higher cap for Goa simply defies common sense once 

again. A detailed comparison of Bellary and Goa is provided in 

Annexure A1 (Pg ____________).  

56.3 Another obvious lacuna is that the Expert Committee seems 

to disregard Critical Natural Capital and the Precautionary Principle. 

For example, consider the Windowpane Oyster, placuna placenta. It 

used to be widely available in the estuaries of Goa. The shells of 

these oysters are used for window panes, giving Goan architecture 

across the state an identifiable look and heritage. Yet the 

windowpane oyster is in Schedule IV of the Wildlife Protection Act, 

1972 today, nearly extinct. As the Expert Committee itself notes, 

already back in 1980, Parulekar et al (National Institute of 

Oceanography) established the near extinction of resident fauna in 

estuaries (2.10 on page 30) from mining. (Mining then was only 12.38 

Mt / year between 1976-1986). As the Expert Committee also notes, 

another study by Singh et al in 2014 concludes that the sedimentation 

rates of Mandovi’s estuaries were enhanced after 1980. Clearly, an 

extraction rate of 30 Mt / year will guarantee the extinction of this 

iconic oyster from Goan waters forever. How is this sustainable? How 

is it fair to future generations? How is this to be reconciled with the 

Supreme Court's definition of sustainable development quoted earlier:  

“Sustainable development means what type or extent of 

development can take place which can be sustained by 

nature/ ecology with or without mitigation.” 

56.4  Goa has a very diverse ecosystem, with ten significant broad 

types enumerated by the ECOC (2.3 on page 21). According to the 

committee, this ecosystem complexity is not available anywhere 

elsewhere in the country. Moreover, some of these broad categories 



are themselves full of ecological niches, leading to extreme 

biodiversity. For example, the lateritic plateaus themselves have 

hundreds of Rare Endemic Threatened species (2.9 on page 30). 

These are again examples of Critical Natural Resources, and the 

Precautionary Principle should apply. Yet, these plateaus are 

disappearing all over the Western Ghats – they are essentially iron 

ore and bauxite. (When not mined, they are paved over for airports 

and industrial estates.) While this has all been documented by the 

Expert Committee, the final analysis leading up to the 

recommendation of a cap on sustainability grounds ignores it entirely. 

This the Committee does time and again. It describes very well the 

impacts of mining on all sectors. However, these findings fare not 

given due weightage in the ECOC's calculations. 

57 It is important to reiterate that the Folchi method was developed 

for a mining operation in Sardinia, Italy. The rock aggregate was to be 

used to create a dam, which would in turn fully inundate the quarry. This 

is a very minor mining operation, with very limited impacts due to its 

nature. Yet this methodology has now been used, with very few 

changes, to determine the cap for mining in Goa, where mining activity is 

located in the Western Ghats known as an ecological or biodiversity 

hotspot; lease areas are stacked with forests; the location is also in the 

watershed area of the major rivers of the State. The area is also 

populated by wildlife. A method used for a small quarry with marginal 

impact is not necessarily appropriate for a Macro EIA with widespread 

impacts. This has resulted in a number of unacceptable errors. 

58 In essence, the Folchi method starts with a list of “impacting 

factors” that mining creates, such as noise, vehicular traffic or 

employment. It looks at the how these impacting factors go on to make 

an effect on eventual outcomes (“environmental conditions”) that society 

is interested in. For instance, vehicular traffic eventually impacts human 

health & safety, flora & fauna, social relations, use of territory, etc. Some 

of the environmental conditions are of positive benefit, like the impact on 

the economy. The original Folchi method stops at looking at the resulting 

scores for each environmental condition individually. This requires 

judgments, subjective, on which parameters are more important.  



59 Philips extends the Folchi method and tries to derive a numeric 

score for sustainability. First, different environmental conditions are 

grouped into two buckets – “Environment (E)” and “Human Needs and 

Interests (HNI).” In the Environment bucket, the various scores are 

equally weighted and an average Environmental score “E” is calculated. 

In the HNI bucket, negative and positive outcomes are subtracted from 

each other to arrive at the HNI score “HNI”. Then a single sustainability 

score “S” is derived by subtracting the HNI score from the Environment 

score. Finally, based on the S score, a judgment is made as to whether 

mining is sustainable or not. This is in essence a Social and 

Environmental Cost Benefit Analysis, without the latter's rigour. In a 

Social Cost Benefit Analysis, disparate elements are brought to a 

common measuring rod of money. On the other hand, the Folchi method 

restricts itself to rating different factors on a varying subjective scale. The 

analysis conducted is ridden with flaws all the way through. It is no 

surprise that the conclusions violate common sense. We provide in 

Annexure A2 (Pg ____________) a summary analysis of the Folchi 

method and ECOC’s handling of it, together with an analysis done by 

experts with the Goa Foundation. Glaringly, the impact of mining 

transportation and dumps has been ignored, except when considering 

employment. As a reminder, “these dumps mimic hillocks in their 

appearance, measuring as follows: approximately 7km in length, upto 

500m in breadth and up to 60-80 m in height with 70 to 80° slope” (4.2.2 

on page 59). It should be remembered that mining by itself employs very 

few people in the category of fixed employee. The vast majority of the 

mining dependent are hired through contracts to merely transport the 

ore, whether by trucks or through barges. These vehicles, in fact, are in 

most cases not even owned by the mining companies. 

60 Corporate Social Responsibility (CSR) is wrongly treated as an 

outcome in the Human Needs and Interests category, and dependent on 

“employment of local workforce” and “alteration of area’s potential 

resources.” It is clear that CSR has no real connection to either 

Impacting Factor. It is determined by the cost of a “social licence” to 

operate. Therefore, CSR is an Impacting Factor, akin to employment 

generated from mining. The miners engage in CSR to mitigate some of 

the impacts from mining. Done well, CSR will go on to impact a variety of 



end outcomes such as human health, dust pollution, and the 

environment in general. This is again an obvious error in the report. 

61 The most significant point is that while employment and CSR are 

considered, the Expert Committee has ignored the loss to the economy 

on account of mineral depletion – essentially, the loss to the people of 

Goa of their asset. So if employment and CSR are positives, the much 

much larger loss on account of mineral depletion outweighs everything. 

We would be losing Rs.4 of assets for every Rs.1 of income created. 

This cannot be rational. It certainly isn’t positive from a sustainability 

standpoint. 

62 Let us examine the Expert Committee analysis a little closer. The 

first step in the Folchi method is to characterise the pre-existing 

environmental context in terms of geology, geotechnics, hydrology, 

weather, economy, etc. There are various descriptions of components of 

the environment. However, this has not been done systematically, even 

to the extent as would be expected in a normal EIA. For example, there 

is little estimation of the traffic in Goa in the absence of mining. 

63 The next step is to identify the “Impacting Factors”, namely those 

factors, which are a direct outcome of mining, and which could modify 

the pre-existing environmental conditions. No systematic effort has been 

made to establish all the possible Impacting Factors. Even a casual 

glance at a mining EIA would provide more Impacting Factors. 

Amazingly, the final report in fact reduces the number of Impacting 

Factors, dropping “fly rock”. This means that a quarry in Italy (origins of 

Folchi) has more Impacting Factors than one finds in a Macro EIA for 

large scale mining in a state like Goa!  

64 The report completely ignores a number of obvious Impacting 

Factors, with direct outcomes of mining. For example, barge traffic is the 

source of considerable damage to the rivers, mangroves and khazan 

bunds. The dust blowing off the dumps, and the run-off from them which 

has made large agricultural areas highly acidic are further examples. The 

visibility of the mining pit is a factor, but strangely the visibility of the 

dumps is not. Huge amounts of money taken by miners as their profits 

has created the environment for high levels of corruption as evidenced 



by the Shah Commission Report. One can provide many more 

examples.  

65 The third step is to define the possible ranges for the “magnitude” 

of the variation caused by each Impacting Factor. This is achieved using 

numerical scores against different parts of the range, not in any 

quantitative fashion. Here too, the same ranges defined for a small 

quarry have been inappropriately used. Further, even a casual glance at 

the actual magnitudes used for different volumes of mining shows that 

something is seriously wrong with the analysis. 

66 For example, the factor for “Increase in Vehicular Traffic” has three 

magnitudes defined as “no interference” (1-3), “increase up to 100%” (3-

6), and “increase between 100%-200%” (6-10). This is meaningless for 

Goa. The reality is that mining traffic completely crowds out other traffic. 

It took 10 human lives a year. Dust spillage and vibrations had made 

living next to the road a living hell. When it rained, the dust became a 

slime, making it impossible for old people to even cross the road. It had 

reached such an extent that in the South Goa district, a High Court order 

specified both truck movement hours as well as the frequency (not more 

than 1 a minute). Moving traffic is not all. Long queues of trucks waiting, 

leave very little space for any other traffic. In this scenario where 

tolerable limits have been breached, we would presume that the 

maximum level in the scale, 10, would be used at least at 30 Mt / year 

(below the average exports for 2007-2012). Amazingly, this factor is 

rated at 3, 3.1, 4, 5, & 6 at production levels of 15, 20, 30, 40 & 50 Mt / 

year respectively.  

67 Let’s examine another Impacting Factor, “alteration of area’s 

potential resources.” The ranges defined are “industrial area” (1-3), 

“agricultural area, wood” (3-6), “urban area” (6-8) and “parks, protected 

areas” (8-10). The report says “the mining area sometimes covers forest 

in few cases, but if the production rate is increased it may affect urban 

area, therefore between 15-40 Mt production rate the rate of magnitude 

was set between 3-7. At 50 Mt a magnitude of 7 was selected.” What the 

ECOC appears to be suggesting is that in theory, we can completely use 

up all the forests outside the protected areas (around 1/3rd of Goa) and 



all the agricultural land and still have a score of only 6. The state 

ecosystem will be finished, but sustainably.  

68 The various magnitudes from the final report, with our critique and 

alternate view, are laid out in the same Annexure A2 (Pg 

____________). We have also proposed revised magnitudes taking the 

approach that if any Impacting Factor is clearly leading to a breach of a 

regulatory threshold, or destruction of a Critical Natural Resource, it 

should be categorized at a minimum of 7. Visible impacts would score 3.  

69 The next step is to single out the Environmental Components 

whose pre-existing condition could be modified as a result of the mining. 

These are the eventual outcomes of mining, such as damage to water 

bodies and aquifers, air pollution, health impacts, etc. Two new 

environmental components have been added, Tourism and CSR. This 

seems to be completely arbitrary. As we have seen, CSR is properly an 

Impacting Factor. 

70 A question then arises as to how many Environmental 

Components there should be. An inherent assumption is that the existing 

state (or reference value) of the Environmental Components is 

satisfactory. However, we have seen in the case of air pollution, certain 

hotspots exceed the PM10 emission limits even when in the absence of 

mining. Surely whatever the score, more transport through these 

hotspots should not take place. The methodology does not tell us when 

Environmental Conditions breach thresholds and become unacceptable.  

71 Next, a link needs to be created between Impacting Factors and 

their impact on the Environmental Conditions. This is a matrix of 

subjective values with the constraint that the total impacts from various 

Impacting Factors on an individual Environmental Condition must add up 

to 10. This is a matrix of correlation factors. In this case, since there are 

9 Impacting Factors and 13 Environmental Conditions, a matrix of 117 

elements must be subjectively estimated.  

72 Here too we find a number of strange estimates. We provide a few 

examples. Increase in vehicular traffic has no impact on air quality or 

noise. Alteration of area’s potential resources has no impact on water 



quality, air quality, above ground water, below ground water or the 

economy. Utilization of territory is not impacted by release of gas and 

dust or interference with surface water. Obviously, the agricultural fields 

covered with mining mud must be imaginary. 

73 The other issue with these factors is the implicit assumption that 

they are linear, unchanging and that there are no feedback loops as 

would be expected to exist in such a complex dynamic system. 

74 We have attempted to recalculate the Folchi results with the 

following modifications: (a) ranges for Impacting Factors were set with 7 

representing levels which can be linked to Critical Natural Resources 

and 3 for visible impacts, (b) Magnitudes were set following Table 2, and 

(c) the new Human Needs and Interests factors of Tourism and CSR 

(one negative and one positive) were dropped, as CSR cannot be 

justified. Despite retaining the Expert Committee magnitudes for 

employment, the results are startling.  

75 The Sustainability scores are negative, even at the 15 Mt / year 

level. Specifically, Air Quality and Above Groundwater Quality scores 

were 70, indicating that they have reached critical thresholds. This is 

consistent with reality – air pollution is over limits without mining. The 

river water quality was bad in 1980 when mining was at the 12 Mt / year 

level and the windowpane oyster was going extinct. The ECOC itself 

provides evidence of both air and water quality deterioration from 

authoritative sources. It quotes the following from the Indian School of 

mines study on air quality (p.28): 

“Based on the deterioration of air quality due to polluting activities 

of mining, ISM (2014) identified 15 hotspots where particulate 

matter (SPM, PM 10 and PM2.5) was four times higher than 

permissible limit.  These hotspots include Sonshi Junction Point, 

Navelim-Maina Junction, Navelim Junction, Sanquelim Junction at 

Public Health Centre, Surla Tharmata Junction, Pilgao Sarmans 

Junction, Honda Tisk (Junction), Pale Bazar Junction, Usgao-

Wadakade Junction, Dharbondara Sacordem Junction, 

Dabal/Codli Tisk, Assanora Tisk, Sanvordem Junction, Tilamol 

Junction and Sigao Tisk.  All these hotspots are along road traffic 



corridor near Jettys and mining activities.  The air quality index 

values at various stations for SOx and NOx were less than 50 and 

considered as good category in terms of health (0-50). But for 

PM10 and PM2.5 during winter and summer, the following values 

were found which fall in the category of moderate health concern 

(51-100), unhealthy (101-150) and very unhealthy (151-200).  A 

similar trend was observed at buffer zones and transport routes, 

although the values were different.  For hotspots Air Quality 

indices were very high and fall under hazardous category (above 

300) in all the seasons.  With increase in annual production, there 

will be increase in pollution load particularly SPM, RPM, PM10, 

PM2.5.” 

76) It quotes the following from the TERI report on water quality (p.24): 

“TERI (1995) Report says that the major effect of mining activities 

on the river quality is the presence of high turbidity due to 

discharge of silt practices.  The worst affected rivers are Bicholim, 

Mandovi, Khandepar, Bicholim river is polluted from runoff from 

dumps and beneficiation plants at Bicholim mine.  Mandovi is 

polluted due to mines and dumps at Pale village.  Khandepar river 

is polluted due to washoff from the dumps of Codli group of mines 

and some of the dumps are on the bank of rivers.  The turbidity 

level at Khandepar in 1993 varies from 190 to 215 NTU (190 in 

pre-monsoon, 215 in monsoon and 210 post-monsoon).” 

 

“The sedimentation due to mining is also evident from the 

sedimentation load of Salaulim Reservoir reported by ISM (2014) 

based on satellite imageries of 2000, 2012 and 2013.  For 

example, the water spread area of the reservoir was 16.40 km2 

during 2000 (March), it was increased in 2012 (January) and it 

further increased in 2012 (December) to 20.65 km2 and 2013 

(February) 2013 it was 19.50 km2 (ISM 2014).  The Report also 

gives details of mining activities, the impact stretches of 

waterbodies and the agricultural land damage at village level.” 



77) Thus, the Folchi methodology, if properly used, actually does not 

allow mining at all, since the sustainability index is negative. It is only by 

willfully manipulating the magnitudes and assigning them low values, 

that a figure of 30-37 million tonnes has been achieved. That such 

arbitrariness is built into the model is stated on p.136 itself (2nd para). 

This is political economy, when this Hon'ble Court asked instead for an 

objective analysis.  

Our recommendations 

78) We would like to recommend that Goa follow the Precautionary 

Principle when considering the cap on mining. The first course of action 

is to set up a dedicated institute to monitor Goa’s environment and social 

status. It should create a baseline, using the current stoppage of mining 

as far as possible. This baseline needs to cross all disciplines. In 

parallel, an extensive set of monitoring and data acquisition systems 

should be created to enable real time alerts and quick responses. This, 

in fact, the ECOC has recommended. 

79) The initial focus of mining should be on removing the dumps, 

either by selling them or refilling pits. By removing the dumps and 

refilling pits, we enable the agricultural land in their shadow to be 

restored and the permanent source of land and water pollution to be 

abated. Similarly, forest areas can be restored when the pits are filled. 

This will minimize environmental disturbance, permitting the baseline 

study to be created. It should also be self-financing – the sale of ore from 

dumps can be used towards mine restoration. And a lot of employment 

can be generated. After all the dumps have been cleared, fresh mining 

can be considered. 

80) In any case, international prices in the ore market have crashed, 

there is poor response at all the e-auctions for the ore confiscated as a 

result of this Hon'ble Court's judgement dated 21.4.2014. If already 

extracted ore cannot be sold and is lying at jetties and leases, where is 

the question of extracting fresh ore? In such circumstances, working with 

mining dumps becomes a feasible proposal. 



81) A very low cap should be set on total material movement involved 

in dump mining. We recommend 3 Mt / year of dump mining and 12 Mt / 

year of pit restoration, adding up to 15 Mt / year of material movement. 

As the data accumulates on the environment, this cap can be reviewed 

and increased every 5 years, with a maximum increment of 5 Mt / year, 

and with the proviso that if unacceptable damage is ever observed (say 

a spike in air pollution), then the precautionary principle mandates that 

the extraction / material movement drop down again. This would allow 

flexibility to raise the cap when environmental management practices 

improve. 

82) A separate extraction cap be set at 1/200th the proven reserves of 

Goa on grounds of Intergenerational Equity. 

83) Finally, if we are unable to meet the various requirements above, 

the ethical choice is not to mine, which is what our previous generations 

did, mindful of intergenerational equity concerns. Consideration should 

be given to this course. If we adopt this course, then we are 

guaranteeing that the future generations will inherit exactly what we did. 

Perhaps they will have better institutions. Perhaps, the State 

Government, while formulating its mining policy, should be directed to 

explain to the public exactly how it intends to achieve Intergenerational 

Equity. 

84) In light of the above, we would like to plead the following: 

Our specific responses: 

a) Refer the ECOC's Permanent Fund recommendations to an 

expert body like the CEC or any other agency, including the 

National Pension Fund or CAG; 

b) Direct the creation of an institute to specialise in mining impacts 

and especially restoration of mining areas, and direct this institute to 

do a complete environmental and social study of Goa and to 

engage in continuous monitoring as recommended by the ECOC. 



b) Direct that only dump mining along with mine restoration be 

permitted to commence, with a cap on dump mining of 3 Mt / year 

and a 4:1 ratio of materials for pit refilling. 

c) Direct that the cap on material movement of 15 Mt / year be 

reviewed every 5 years. Also, environmental parameters should be 

monitored continuously, and if critical natural resources are being 

impacted or regulatory thresholds breached, mining would stop until 

these impacts go away. 

d) Direct that a separate cap of mining be set at 1/200th of the 

proven iron ore reserves in Goa. 

 e) Direct that considering the high level of critical natural resources 

in Goa, the precautionary principle must guide every decision 

relating to mining in Goa. 

f) Direct the state government to explain in detail how it proposes to 

achieve Intergenerational Equity and sustainable development 

when formulating its mineral policy. 

RESPONSE OF PETITIONER TO DUMP MINING REPORT OF CAPPING 

COMMITTEE 

85) This response is filed in respect of the report on dump mining 

submitted by the Expert Committee to this Hon’ble Court on 14.10.2014. 

(References to page numbers are from the Dump Mining Report (DMR) 

pp.1-23, placed last in the Annexures to the main ECOC report).  

86) The ECOC has defined dumps as heaps or piles of excavated 

material, of all kinds, generated as a result of mining. The Expert 

Committee reports that some of the mining dumps have achieved 

gigantic proportions. Section 4.2 on page 7 of the DMR states: “These 

dumps mimic hillocks in their appearance, measuring as follows: 

approximately 7km in length, upto 500m in breadth and up to 60-80 m in 

height with 70 to 80° slope.” If we calculate the quantity of waste in this 

large artificial mountain, we find it is approximately 100 million cu.mts. In 

comparison, the Great Pyramid at Gaza in Egypt measures 2.5 million 



cu.mts. This dump alone is 40 times bigger than the Great Pyramid in 

volume.  

87) The ECOC has arrayed the serious environmental problems 

relating to dumps in the state of Goa. Pages 17-18 of the DMR state: 

“Goan Iron Ore Mining landscape is full of dumps which includes 

old over burden dumps (OBDs) having unknown proportion of 

mineral rejects, mine wastes, top soil, clay, etc., as is evident from 

the surface profiles, eroded surfaces, and eroded material of 

dumps. It has been estimated that a total quantity of these dumps 

is around 700 million tons but the exact location of dumps with 

respect to lease area, the Fe content, re-vegetation status, etc., 

are not known. Some of these dumps have been worked during 

2007-2011 and some of this ore has been exported. It is pertinent 

to mention that a very small fraction of this total quantity of dump 

is saleable.” 

“It has been found that very little effort is made to use the OBDs 

and other dumps for backfilling as desired by the approved Mine 

Closure Plans. In some cases, handlings of un-stabilised dumps 

have been carried out. The conditions specified for mining of 

unstable OBDs are applicable to mining of stabilized dumps.” 

“It has been found that dumps and pits in forest areas disrupt the 

contiguity of the habitat for wildlife, i.e., fragmentation of the 

habitat, which acts as a barrier for gene flow and disrupts stable 

environmental selection pressures.” 

88) Earlier in Section 4.3 on page 8 of the DMR, the Committee has 

briefly analysed the overall impacts of dumps as under: 

“The adverse impacts of dumps in mining area include 

degradation of agricultural soil due to runoff from stock piles of ore 

and OBDs and tailing dumps. Mining is done on hilltops, on 

slopes, as well as on ground level. Stacking sites are located at 

the river loading points leading to siltation and pollution of rivers, 

estuaries, and marshes. … Some of the overburden dumps are 



found on hill slopes. Several dumps are barren, unstable and 

continue to degrade the surrounding ecosystems.” 

89) The ECOC finds that lease-holders have never followed the 

regulations in respect of dumping of various kinds of so-called wastes in 

mining operations. In respect of the physical situation on the ground, the 

Committee observes at pp.4 and 6 (of DMR) as follows: 

“However, in the state of Goa, the segregation of various 

categories of minded materials is not very clear. In earlier days 

and as late as 2005, only saleable material was segregated and 

the rest was put in dumps. Slowly and steadily miners in Goa 

adopted segregation methods that conform to the above 

categorization of mined products in Goa. However, there are 

several mines which are continuing with the old practice. As a 

result, the dumps in Goa that are considered to be waste may 

contain Fe values of unknown range and also other associated 

and industrial minerals.” 

“This clearly indicates that data on dumps of Goan Iron Ore mining 

are yet to be collected. It may be noted that only one category of 

dump, i.e., overburden dumps that contain a mixture of mineral 

rejects, mine waste, overburden and associated minerals & 

industrial minerals, etc., are predominant across all the mines.” 

90) The ECOC also examines dumps by age buckets in Section 4.5 

on pages 9-10. It finds : 

Age Finding 

Old dumps, 35-45 

years old 

Covered with Acacia, eroded at many places; barren 

and highly eroded; and totally barren 

20-30 years old Some still active, are barren to a large extent 

Recent dumps, 8- Some dumps planted with native species. Some of 



10 years old these species appear to naturally colonised the dumps 

Very recent 

dumps  

Covered with geotextiles, planted with an 

inappropriate creeper 

91) Thus the Committee has established that despite various 

prohibitions and requirements of the Mineral Conservation and 

Development Rules, 1988 which require top soil, overburden, low grade, 

saleable to be kept in separate locations, and appropriately managed, 

these regulations have been ignored over decades – it is 27 years since 

the Abolition Act 1987. The relevant provisions violated include Sections 

16, and more specifically Sections 32 and 33 of MCDR, 1988. 

92) The final conclusion of the DMR report (pp.18-19) is extremely 

disappointing. It frankly observes: 

“As the geospatial data on aspect specified in 6.2.1 of GMP 2013 

are not yet available, it is not possible for the Expert Committee to 

formulate dump specific Action Plans for their management 

including dump mining of the major mineral (iron) and ‘associated 

minerals’ as defined in Rule 2 of amended MC Rules 1960.” 

93) In our humble submission, the statement made above is strictly 

not correct. The Department of Mines & Geology has a detailed list of 

316 declared mining dumps in Goa with information including the original 

lease (if available), location, size, survey number, whether within the 

lease or not. This has been available from early 2014 on the 

Department’s website from where it can be downloaded even today. 

Copy of the list is at Annexure A3 (Pg ____________). The total 

quantity in this list amounts to 764 million tonnes. A similar list was also 

placed on the floor of the Goa Assembly in 2014. 

94) However, if it is nevertheless the conclusion of the ECOC in its 

final report that no specific Action Plan can be submitted in the 

circumstances, it does not inspire any hope of environmentally sound 

management of dump handling in Goa in the near future. The Committee 



has not provided the solutions sought by this Hon’ble Court in respect of 

dumping mining and management.  

95) This brings us to some of the report’s recommendations: 

95.1 In the dump report, the ECOC logically recommends 

handling of unstabilized dumps on priority since the dumps are clear 

dangers to the environment. It then recommends that for stabilized 

dumps within mining leases, these be handled only after the mineral 

in the lease is exhausted. The benefits are well described: 

“The advantage of mining of these dumps will be: (i) that the 

lateritic plateaus will be available for bring back to their original 

ecosystem through restoration; (ii) yield minerals of commercial 

values and generate income and promoted economic growth; (iii) 

the wastes can be used in back filling demineralised pits, (iv) 

prevent pollution from un-stabilized dumps, and (v) some of the 

shallow voids can be used for storage of water and also for 

recharging ground water. Consequently, the advantages of dump 

mining outweigh the pollution caused which can be mitigated by 

appropriate measures.” (p.19) 

95.2 This raises the question of stabilized dumps outside the 

lease area. This seems to be the import of recommendation 3, that it 

be part of the control of the state government. This seems to originate 

in a detailed discussion in Section 4.6 on the ownership of dumps 

outside leased areas. The ECOC concludes: 

“The appropriation/ownership of the dumps outside the lease 

areas is in the domain of the Government of Goa. However, by 

bringing an amendment to the LRC, and its being as per the 

Mining Plan (approved by IBM), handling of dumps become the 

prerogative of the lessees.” 

95.3 The ECOC does not appear to have adequately digested 

the magnitude of the dump mining scam that shook the state of Goa 

from 2007-2012. The ECOC has provided a table on the last page of 

the DMR (p.23). If one totals the amount of ore illegally removed from 



dumps within and outside the mining leases in the state during those 

years, the total comes to 48 million tonnes over 5 years! This 

amounts to one year’s production of mining in the entire state! All of it 

was illegal. 

95.4 Under the MMDR Act, the right over the minerals transfers 

to the lessee when there is a valid lease, when the lessee wins the 

ore, when the lessee removes the ore from the lease and when the 

lessee pays royalty. No royalty has been paid on these external 

dumps. At no point does the lessee own these dumps or the minerals 

they contain – they remain the property of the state. The MMDR Act 

provides no mechanism for States to alienate such external mining 

dumps.  

95.5 The dumps are valuable – as their illegal extraction shows. 

The dumps have been created as a result of mining. The mining 

leases terminated on 22-Nov-2007 as per the judgment of the Hon’ble 

Court. Therefore, all dumps are automatically not just owned by the 

state, but also under the control of the state. Further, the dumps 

outside the leases have been created illegally, as clearly set out in 

para 71 (ii) of the judgment on 21.4.2014 of this Hon’ble Court. It is 

difficult to see how the state can abrogate its rights over the dumps. It 

would violate intergenerational equity to hand it over to private parties 

without consideration. 

95.6 Further, the ECOC has itself found that almost no mine was 

following the law as connected with creation of dumps, both in terms 

of the composition of the dumps, as well as in terms of the 

environmental management of dumps. It would be illogical to hand 

over the dumps to the very same entities that had initially broken the 

law and created the problem.  

95.7 Finally, the DMR was submitted on 14-Oct-2014. On that 

date, there were no valid lessees in Goa as renewal of mining leases 

had not yet commenced and this Hon’ble Court had declared all 

leases invalid from 22.11.2007. 



95.8 Hence it is difficult to accept the recommendations 3 & 12 

on pages 19 & 21 of the DMR that the procedure for dumping 

followed by the mining companies (in violation of Sections 16, 32 and 

33 of the MCDR Rules) and submitted to the ECOC by the Goa 

Mineral Ore Exporters Association (GMOEA) should become the 

basis for management of dumps in future. The Committee cannot 

make recommendations that are contrary to the MCR Rules. 

95.9 It is to be clarified that bulk of the text of the DMR is 

duplicated in Chapter 4 of the report of the ECOC main report with a 

few material changes. However, Sections 4.6 & 4.7 from the DMR are 

missing from Chapter 4 of the final report. Of the two, section 4.6 on 

ownership of dumps has already been discussed above.  

95.10 The missing Section 4.7 (p.15) of the DMR paraphrases 

from the Goa Mineral Policy 2013, which recommends restoration of 

mining pits to enable local communities to regain use of such lands: 

“The mining activity should ensure that it does not permanently 

degrade the land and the State ensures that the mine closure 

plans should have adequate provision for reclamation and/or 

restoration of the land to the best possible potential in 

collaboration with local communities and for their use and land 

after closure shall be returned to the local bodies for management 

preferably as a common property resource, particularly for the 

benefit of the rural poor.” 

“The reclamation / restoration efforts should emphasize on (i) 

bringing land into productive use for agriculture, horticulture and 

allied sectors, (ii) prevent soil erosion through re-vegetation, 

detoxification of chemical pollution from soil and water, (iii) 

enhance water recharging and recharge potential, and (iv) improve 

the aesthetics of the landscape. Old and disused mines dating to 

prior to regulate mine closure shall be restored or rehabilitated 

using funds generated from royalties so as to enable local 

communities to regain the use of such lands.” 



95.11 It is likely that this recommendation was dropped as it directly 

contradicted the puzzling No.10 recommendation of the DMR (p.20), 

which states “the mine quarries could be used for storage of water 

and recharge of ground water, pisci-culture development, source of 

water for irrigation, etc. In such a case, mine closure plan has to be 

suitably amended.” This is really an inappropriate recommendation 

for a report on managing dumps and the issues such dumps raise. It 

is contrary to the MMDR Act and MCDR Rules. It is also contrary to 

the National Mineral Policy, which requires rehabilitation of lands to 

their original status or better. However, the same recommendation 

has been put forward by the mining lobby now for several years, 

since no lease-holder wants to rehabilitate mining pits. For pits 

located in forest areas, the forest has to be restored as per the forest 

clearance orders. This again the mining companies are loathe to do. 

The DMR recommendation therefore is both out of scope, as well as 

illogical – the issues of the dumps have been described in great 

detail, and the benefits of handling the dumps have also been 

explained clearly in the rest of the DMR. The recommendation also 

directly contradicts the Goa Mineral Policy, 2013, which follows a 

more rational path.  

95.12 In other words, instead of recommending a policy that 

improves the general environment and is line with Mineral Policies 

(both Central and State), the ECOC bends over backward to accept 

and recommend a course of action that will maintain the dumps and 

also frustrate mine pit rehabilitation. 

95.13 At this point it is important to reiterate that this Hon’ble Court 

has banned mining activity outside lease areas, particularly dumping 

of waste and rejects. The ECOC’s recommendation to permit 30 

million tonnes of extraction would mean every year annual addition to 

the existing dump stock by another 120 million tonnes. This problem 

(which has practical implications for the workability of any cap on 

fresh mining) is discussed in none of the two reports of the ECOC.  

95.14 These 120 million tonnes of overburden dumps, in addition 

to the 750 million tonnes already existing, have to be stored within the 



lease areas and will block the space available and the mineral 

resources under them and will cause instability in the system. 

95.15 It has been admitted by the ECOC that ther are other 

associated minerals co-existing with the iron ore and the ECOC has 

recommended an institute to identify these and their applications. The 

impact of storing this overburden on top of areas which may or may 

not contain other minerals should not be done unless the total 

mineralisation of the lease area is studied. The recent report of the 

GSI clearly states that the entire 1500 ha of mineralised area also 

contains extractable quantities of gold.  

95.16 The presence of rare earth elements in these mineralised 

zones has not yet been studied. The rare earths are very vital for the 

Indian economy. For these reasons, it is inappropriate to merely refer 

to mining dumps as dumps. They are not waste, as they contain 

valuable minerals and technologies exist to recover these in the 

interests of the economy. 

Our recommendations 

96) Petitioner therefore supports and endorses those provisions of the 

Goa Mineral Policy, 2013 which deal with dumps. Section 7 - Priority-

Fresh Mining v/s Dump Mining, which clearly states: 

“7.1. Due to decades of extraction of minerals, many mines are 

unable to store dumps within their mining lease, due to huge 

collection of substandard ore, rejects and overburden.” 

“7.2. Available infrastructure will be put to better public good by 

diverting its usage in the movement and export of dumps rather 

than freshly excavated iron ore.” 

97) The petitioner is also supportive of the proposals made in Section 

9 - Decennial Targets of the Goa Mineral Policy 2013, which state: 

“9.3. To recover 1,000 acres of land for productive use from dump 

storage.” 



“9.4. To create new job opportunities in the field of Agriculture, 

Horticulture, tourism and Animal Husbandry. Job creation potential 

is estimated to be around 10,000 nos.” 

“9.7 To ensure that dumps do not contribute to the siltation and to 

the metal pollution of the water.” 

“9.8 Priority handling of dumps will be accorded to dumps that are 

unstable, adjoining water bodies or otherwise sensitive in nature.” 

98)  The Goa Foundation is pleading for resumption of mining solely 

from the angle of rehabilitation of these mining dumps, as recommended 

by the above quoted sections of the Goa Mineral Policy 2013 placed 

before this Hon’ble Court during the hearings of WP No.435. There are 

750 million tonnes located haphazardly across the Goan countryside, in 

all the significant water catchment areas, causing steady environmental 

damage unabated now for years. If mining activity is to re-start, the state 

should be directed first to submit an action plan for proper identification 

and removal of these dumps on a priority basis, after sampling and 

extraction of other minerals including iron ore. Only after these artificial 

mountains (big and small) are all removed, should the prospect of fresh 

excavation of ore be entertained. The state of Goa needs to be rid of 

these artificial polluting mountains once and for all. New extraction will 

only lead to further illegalities. 

99) Dump mining and removal, regulated through environment 

clearances, will ensure employment to truckers across the state. All 

revenues from minerals (including iron ore) recovered from processing 

the dumps will accrue to the state, since the state now owns the 

material. The dumps contain, besides iron ore, associated minerals 

including dolomite, red oxide, bentonite, manganiferous clays, etc., all of 

which, if processed and sold, would lead effectively to much larger 

incomes than would accrue from the sale of iron ore alone. The 

procedure will effectively ensure zero waste mining as well.  

100) The petitioner therefore responds to this report on dumps as 

follows: 



a) We respond positively to the need for creation of an institute to 

specialise in the mitigation of mining impacts, and especially 

restoration of mined out areas, including dumps, and which will 

engage in continuous monitoring as recommended by the ECOC. 

As of now, the Department of Mines & Geology lacks the necessary 

expertise. 

b) In line with the Goa Mineral Policy 2013, placed before this 

Hon’ble Court, only dump mining – along with mine restoration – 

may be permitted to commence at first, with a cap on dump mining 

of 3 Mt / year and a 4:1 ratio of materials for pit refilling. This works 

out to materials movement of 15 Mt / year. 

c) The cap on materials movement of 15 Mt / year from the dumps 

may be reviewed every 5 years. Also, environmental parameters 

should be monitored continuously, and if critical natural resources 

are being impacted or regulatory thresholds breached, mining of 

dumps in these areas would stop until these impacts go away. 

d) The State should develop a detailed plan along these lines in 

consultation with the CEC and present it to this Hon’ble Court for its 

approval and implementation. 

 

 

 

 

 

 



RESPONSE OF PETITIONER TO E-AUCTION REPORT 

101) The Monitoring Committee report on e-auctions of confiscated 

stock on leases and jetties in Goa does not progress beyond August 

2014. The following responses from the petitioner may be considered: 

101.1  The first 4 auctions carried out raised Rs. 580,72,04,288 or 

Rs. 580 crores, against the sale of 4,132,149 tons or 4 mn tons. 

Thus, the average price works out to Rs. 1,405 per ton for these 4 

auctions. 

101.2 As the price in the international market for such grades of ore 

has rapidly declined, the state government has carried on with the 

auctions for two reasons: 

101.3 The order of this Court directing the auctions of the material be 

held and the money recovered apportioned as per the judgement 

dated 21.4.2015. 

101.4 The eagerness of the state government to clear up the 

materials lying at the jetties and leases because it will not be able to 

commence fresh extraction without this. 

102)  The result is the state government is now setting base line auction 

rates that are largely in the nature of distress sales. In some eauctions, 

there is only one bidder. This is of great benefit to one or two agencies 

(particularly Vedanta) who are now cornering all the ore at rates below 

Rs.500 per ton. (MMTC quotes similar ore selling at Rs.4000 ex Bellary.) 

This has clearly caused some anxiety with the members of the 

Monitoring Committee, because the interests of the state, in the form of 

getting a reasonable price for the ore, are being compromised. Vedanta 

is not reducing the price of its pig iron because it is receiving these 

supplies at such low rates. 

103) The Monitoring Committee has also raised concerns about the 

high pre- payment that must be made for participating in these auctions, 

which excludes smaller players like domestic users. 

104) It appears from the minutes annexed with the report that the state 

government is not willing to listen to the Monitoring Committee's 

concerns on the ground that the Monitoring Committee has no role to 



play after the judgement dated 21.4.2014. This Hon'ble Court may clarify 

the position. 

Directions sought from this Hon’ble Court: 

a) This Hon’ble Court may clarify the position of the Monitoring 

Committee vis a vis the e-auctions being conducted by the Goa 

government; 

b) Petitioner requests this Hon'ble Court to direct the Goa government to 

suspend the e-auctions in these circumstances, or at least till a 

reasonable base price is reached in the international market which 

can be set for the materials to be auctioned. In the alternative, the 

materials may be e-auctioned only to Indian consumers, as has been 

done with the Karnataka ore. 

 

DEPONENT 

VERIFICATION: 

I, the above named Deponent, do hereby verify that the contents of the above 

Affidavit are true and correct to my knowledge, no part of it is false and nothing 

material has been concealed there from. 

Verified at Mapusa, Goa on this 21st day of September, 2015. 
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