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A. BACKGROUND 

A1 BACKGROUND 

Development of methane resources has attracted attention in the recent years as an alternate clean 
energy source in many parts of the world.. 
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Efforts are now being made worldwide to control the emission of gn nd thereby 
reduce the pressures for accelerated climate change. Methane is a powe&l gn its adverse 
impacts are felt more intensely due to its shorter residence and higher potency in the atmosphere than carbon 
dioxide. However, methane is a remarkable clean fuel when burnt, and its combustion produces no SO2 or 
particulates ahd only about half of the C02 associated with coal combustion. 

Emission of methane is related to various human activities like rice cultivation, livestock 
management, burning of biomass & fuels, coal mining and land-fills. Human activities account for about 
60% of total methane emissions. Although the growth in emissions is loosely correlated with increase in 
population, presently the global concentration of methane is increasing by about 1% per annum. 

Coal mining is estimated to account for about 10% of all human-related methane emissions. Methane 
is associated with coal as a by-product of the coal formation pracess. It is trapped in coalbeds and released 
during and after mining. The methane associated with the coalbeds has caused disasters in underground coal 
mines all over the world. In order to reduce the hazard from methane explosions, mines are ventilated to 
reduce the methane content in the mines. Technologies are now available to recover the trapped methane from 
coal-beds prior to mining through drilling of boreholes,. These provide an additional source of energy while 

lucing both the escape of methane gas to the atmosphere and the mining hazard. !n 

India is the third largest coal producer in the world and has substantial coal reserves (204 billion 
tonnes, plus 68 billion tonnes of prognosticated reserves). It produced about 289 million tonnes in 1996-97. 
Opencast production accounts for 74% of the total output and the remaining 26% is met by underground 
production. The share of the underground output in the total production is expected to be maintained at the 
current level through the Ninth and the Tenth Five Year Plans i.e. up to 2010 even as the coal production 
increases. The average depth of the underground mines is 150-200m with a seam thickness of 2-3m and 60m 
for opencast mines with average seam thickness of 3-4m. On an average, 75% of Indian coals are not highly 
gassy. However, the underground coking coal reserves of the eastern coal belt are highly gassy and go up to 
gassiness of degree three. Almost 45% of the underground coal output is met Erom the two coal fields in the 
sample sites selected in the project brief, belonging to the eastern region of the country. The coal seams of the 
region primarily possess superior grade coal : prime and medium coking , and some semi and weakly coking 
coal . Coal mining activity in this region has been and will continue to be a major industry, maintaining a 
dominant share in the coal sector of the country, given the demand for superior grade coal. The region has a 
high concentration of industrial units (steel plants, chemical, ceramic, and glass industry, all of which demand 
high temperature long flame coal found in the region), and high population density. As such, use of coal has 
been a major contributor of methane to the atmosphere. If efficiently recovered, coalbed methane associated 
with coal reserves could be a significant potential source of energy both in the region and for the country. -- 

A.2 DESCRIPTION OF INDIA'S ENERGY SECTOR 

The development of the energy sector has been one of the priority areas of the government policy, and 
has received the highest consideration of the Government of India (GoI), in view of its needs for sustaining the n 



growth of the economy and meeting the basic needs of the people. Integrated energy planning was recognized 
as an essential element of development as early as the 1960s and a strategy for energy development fonns a 

. part of the country's economic development strategy. The efficient use of energy resources and long-term 
;tainability of energy supply are two important objectives of energy pla 
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account! ing for 61 coi inant sou . . a1 remains India's predomi rce of commercial energy, O%to65%ofthe 
primary energy needs of the country over the last decade. In absolute terms, me coal proauction has steadily 
increased from 72.3 million tomes of oil equivalent (mtoe) in 1984-85 to 132 mtoe in 1995 -96. Petroleum 
and natural gas are the second largest energy sources to the economy, at 36.2 mtoe in 1996. To meet the 
increasing demand and clear the market distortions affecting the optimal use of coal by the end users, the Coal 
Industry has gone through a series of price deregulations in the last two years: The price of coking coal and 
grades A,B, and C were deregulated on April 1, 1996. This was followed by a similar deregulation for price 
for Grade D coal in April 1997. For the remaining E, F, and G grades ( power grade) partial deregulation has 
been introduced with coal companies having the right to revise coal prices bi-annually up to December 1999, 
after which prices stand deregulated automatically. 
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The predominant position of coal in meeting the country's energy need is reflected in the above data. 
iia is poised to produce 348 m tonnes of coal p.a. at the end of 2001-2002, which is well within the 
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hated reserves of the country. There is shortage of oil in the country, and the I import in 1995-96 
~ounts to 27.34 million tomes. Gas reserves stand at 707 billion cubic meters a istain a production 
30 million cubic meters per year for the coming 23 years. By the end of the nh rear plan only 3 1 % 

of the demand of natural gas is likely to be met fiom ind 

rec 
hit 
avi 
de1 
ins 

igenous I 

e to be Under the circumstances, India will continu 
A luirements. This, however, will occur with negative environm 

$I emissions of methane and carbon dioxide. In this contex 
silable resources of coalbed methane, which will supplement I 

pendence on coal. The substitutic  ethane g 
mment for GHG mitigation. 

iources. 

largely 
ental i m ~  
t, it is 
natural g; 
ps for Sl 

>acts bro~ 
importan 
as resow 
pecific e: 

crude oil 
nd can SI 

ith five2 

ught abor 
t to expl 
ces and 1 
nd uses 

>al for i ts energy 
Jt by the continued 
oit and utilize the 
~artially reduce the 

n can ser' 

A.3 EXISTING PROGRAMMES AND ENERGY SECTOR STRATEGY 

In the Ninth Plan (1997-98 to 2001-02), the annual growth in coal demand is assessed at 7% and the 
total coal demand is estimated to be 439.2 million tonnes at the end of plan period. The power sector has been 
identified as the largest consumer of coal in the ninth, tenth and eleventh plan period. At the end of eleventh 
plan, a demand forecast of 328.2 million tonnes has been projected for the power sector out of which 299.7 
million tonnes will be by power utilities. 

In the plan documents, the importance of exploitation of coalbed methane to meet the country's energy 
needs has been fully recognized. The Ninth Plan has envisaged active work in this field leading to extraction 
and utilization of this important resource. According to estimates of the Central Mine Planning & Design 
InstituteICoal India Limited, coalbed methane resources could add about 400 billion cubic meters to the 
conventional gas inventory of 707 billion cubic meters. Presently advanced methods of methane recovery are 
available in the world, using particularly specialized methods of drilling (vertical as well as horizontal) that 
could produce large amounts of coalbed methane. Development of coalbed methane is consistent with India's 
medium and long-term energy strategy, which directs intensification of research and development activities in 
the field of new energy resources. It will also decrease GHG emissions from the coal mining sector in a very 
cost-effective manner. 



A.4 PREVIOUS AND ONGOING ASSISTANCE 
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W I G U U ~  UIIUGI W~IGIIIGIIWLIUII. 11r- have addressed issues SWII w IUUIG JPi'ety, environmental benefits, 
productivity and production. Go1 has taken up several of these projects as a part of the Ministry of Coal 
initiatives. These support programmes have addressed such issues as laboratory facilities, coal washing and 
mechanization of underground and open cast mines. UNDP has also supported several coal sector projects, 

! from m 
,.,I. ,, 

~- 

unely : 

n T  enslon oi lab facilities in Central Mine r~anning & Des~gn ~nsritute Ltd. 
dvanced techniques in coal mines operations; or applic: 

mDl861014 Moaellng and control or warer systems in coal mining environmer' 

IND/87/00 1 Improvement of work k g  cond itions in mines; ar 

i Hur 
min 

lrce development for improving health and safety standards in nan resot 
es. 

essed the issue of mine safety, developing measures to 
released during mining operation as well as addressing 

Issues or neat anci m o l m  control. l o  aate, projects have not been developed that reduce the volume of 
methane released within a m1 ' during mining activity. 
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In the past, some nabonal, and multinational private sector enterprises have expressed interest in ,- 

ha coal bed methane in India To date, they have had little success because they faced institutional 
Pn sgarding resource ownership and modalities of payment to the nationalized companies. While Go1 
has been supportive of initial moves to develop and recover methane (by providing working blocks without 
bidding or production bonus and a 12.5 percent royalty), the US-based multinational company AMOCO India 
Petroleum Ltd. scrapped its multi-million project in India after 2 years of passing the Foreign Investment 
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B.l PROJECT STRATEGY 
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CBM is a newly developed energy source in t I and its exploitation star( a decade 
,k in USA. The major coal producing countries later also became aware of this energy source. Some 

international coal companies as well as some J rmed up I 

along with international companies having ex ion and I I 

exploitation of CBM in India in the early 90's. 
CBM as a mineral did not figure in any of the Indian statutes. CBM being an associate of coal, the 

Coal Ministry became the administrative Ministry for regulating the three joint ventureslinternational 
companies, who came up with proposals for exploitation of CBM. All the three were given Government 
approval for exploration/exploitation of CBM in specific blocks. One company is going ahead with the 
work in accordance with the Government approval. Another company of USA, for reasons of their own, 
decided to withdraw even through they were issued Government approval for CBM extraction. The third 
company is still fmalising the exploitation arrangements with various goy 

For a workable institutional arrangement, it has now been decic tural gas. 
The statute regulating the exploitation of Natural Gas are well-defined in India wu 0 such there is no . 
further problem in going ahead with the exploitation of CBM in India. However, the laws governing 
natural gas are being administered by the Ministry of Petroleum & Natural Gas, and CBM being an 
associate of coal, the exploration/exploitation of CBM would now be regulated jointly by Ministry of 
Petroleum and Natural Gas & Ministry of Coal. 

Since at present 98% of the coal production is being done by government sector in India and hardly 
any exploration/exploitation of CBM has taken place in India, it would be considered premature to involve 
any private parties in this d dion project. It is expected that once the demonstration project is 
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successfully implemented, its results would certainly attract more and more private entrepreneurs andlor 
commercial financing in the field of explorationlexploitation of CBM. It may also be informed that ,- 

Government of India would be offering 6 to 7 blocks for CBM exploitation for global competitive bidding 
in the immediate near future. 

This project will address two major issues that have presented bamers to adc 
effectively drain, recover and use methane during mining: 

hat 

1. The methane that is re1 uing mining is often viewed as a nuisance and not a valuable resource 
since most of it is releasea m me ventilation air and although the volume of gas that is released is large 
the concentration is low. Prior attempts to drain gas purpose of increasing safety were 
attempted in mines where the mining face advance rate r and the attendant relaxation of the 
adjoining strata was not significant. Furthermore, the artemprs were not long-lived and the lack of 
immediate success thwarted additional attempts. Due to the low initial production rates there was no 
attempt made to recover and use the gas. The drainage technology proposed for this project are 
advanced, and provisions have been made to study the behavior of the strata that releases the methane 
during and after mining; so that fact based approaches to location and design of the underground 
drainage bore holes and surface wells into virgin coal and gob areas are optimized. 
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2. Mines and the local communities do not have access to clean burning fuel due to lack of infrastructure. 
The resources of coalbed methane are large and the potential for production of significant volumes of 
gas for sale and use at the mine and surrounding community is great. After production is established, 
installation of gas fved power generation facilities and a methane vehicle refueling station will 
demonstrate the end feasibility of uses sited near to the source. 

B.2 EXPECTED SITUATION AT THE END OF THE PRO: 

The duration of the project is five years. At the end of the project ~t 1s expected mat: 

A power generation facility installed at the Moonidih mine will be operational. The facility will be 
fueled by methane recovered from coal and adjoining strata ahead of mining and from the gob areas 
left as mining passes through a mine. The gas will be transported via a pipeline system fiom a gas 
plant which will be the central collection point where gas from various sources will be blended and 
concentration will be normalize 
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economics of coalbed methane development will be incorporated into the curriculum of the India 
School of Mines. Experience gained during the demonstration project will be the basis for providing 
training to geologists and engineers whom will be the future developers of coalbed methane depots. 
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Expanded laboratory facilities in which advanced technology for measuring tion characteristics 
of coal can be tested. Permeability tests will also be perf01 ler in sifi :onditions allowing 
reservoir characteristics to be used in project evaluation. 
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Them ,..,., will be a coalbea meulane c~eannghouse located on the CMPDIL campus mat will serve as an 
ce for Go1 cognizant agencies and a source of information and contacts for national and 
~tional parties interested in development of coalbed methane in India. The clearinghouse will 

am, a d  as a library and Internet gateway connected via Intranet with linkage to Ministry of Coal, CIL, 
Regional CMPDIL offic 
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,3 TARGET BENEFICIARIE 

The target beneficia ie projec divided into two groups. st group comprises 
those that directly benefit Iron1 participating in the Activities and the b u ~ p u u  ~roduced bv the 

lmonstration project at the Moonidih and Sudarndih coal mines. Second group 'e 
lneficiaries dependent on successful replication of such project based on its success. 
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,..e following comprise organizations ana institut~c *-'. will a 
:monstration project; 

benefit 

.. Central Mine Planning and Design Institute LM., Kanchi by strengtnening and increasing its capacity 
. . 

and cal or development of mine a! pability f CBM re 
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Educational and research institutions such as lndlan School of Mines (ISM), and Central Mining 
Research Institute (CMRI) both located at Dhanbad. ISM by means of increasing its capacity and 
capability academically and CMRI in terms of additional laboratory facilities and their involvement in 
.,-..,l.... is of the results of the demonstration ~roiect as a technical service ormization 
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facilities in CMPDIL, ( nd ISM. enterprises willing to invest in CBM development 
projects will benefit fior reased a\ 1 of information and services. 
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4. Bharat Coking Coal Ltd., Dhanbad BCCL, in whose mines the pro! nay enjoy 
significant tangible benefits by degasification of their mines res~ r ,  a likely 
increase in production, and increase reserves of minable coal in areas currently conslaerea unworkable 
due to high gassiness. In addition, BCCL will enjoy the availability of electric power generated from 
what is now a wasted resource for its own use andl or sales to the DVC grid; and the use of low cost 

:ssed methane fuel in heavy duty open pit trucks rather than diesel. 
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load shedding due to generation of addit ; LLTCU. u ununity will also be 
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fuel if surplus power generated by the demonstration project is suu~lied to local community. 
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-. TO the extent that recovered methane is utillzea as an alternative source or energy in the coalfield, it 
will reduce the combustion of coal and diesel in the area resulting in reduced environmental pollution 
from C02 and particulate matter. Due to the size of the demonstration project, benefit from this project 
to the local community will be' limited, but would increase with replication of the project. This local 
environmental benefit in due course could become a regional and national environmental benefit. 
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Indian governmental and non-govemmental organizations will benefit from the project through 
extensive exposure to :the-art coal mine methane recovery and utilization, a technology 
management data base, facilities, and a clearinghouse. Under the project they will also be able 
to interact with foreign G A ~ I B  to formulate the projects. This interaction and exchange between the 
Indian agencies and foreign experts will enhance understanding on both sidr es. 

8. Ultimately the global environment will benefit from reduced CIQ emissions. 

B3.2 FUTURE BENEFICIARIES ASSOCIATED WITH THE REPLICATION OF THE 
PROJECT 

1 .  Existing coal companies in public and pnvate sectors that are working on gassy underground coal 
mines in Jharia and Raniganj coalfields in eastern India would benefit by replication of such projects. 
Besides public sector coal companies (e.g. Bharat Coking Coal in Jharia Coalfield and Eastern 
Coalfields Ltd. In the Raniganj Coalfields), there are gassy underground coal mines belonging to 
private sector steel companies such as TATA Iron and Steel Company (TISCO) and also to the Steel 
Authority of India under its Indian Iron & Steel Co. (IISCO) adjoining one of the project sites. These 
companies can benefit immediately by replication of the project. 

Under the liberalized policy of the Government of India, the private sector has the fieedom to mine 
coal. This is attracting many national and foreign investors in joint venture. Solving the problem 
arising m i o n  1 quality but gassy 
source: ng coal. 
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2. Replication of the project will provide all the immediate benefits indicated in B.3.1. Beneficiaries will 
be the coal companies (private and public) and the local communities as local and regional industrial 
development increases with growing availability of a substantially cleaner and efficient source of 
primary energy. It will also benefit industry engaged in manufacturing of equipment for power 
generation, manufacturers of bi-fuel conversion systems. Other possible uses of methane (e.g. bottled 
methane, piped methane etc.) may develop both regionally and nationally. 

3. CMPDIL, CMRI, ISM and other agencies involved in planning, designing, research, education and 
training in this sphere will benefit by increased work and further research and development. 

4. Investors (Indian and fc iterested of energy, 
as well as those interested in me manufacturing or equipment  an^ provldlng services ror its utilization 
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,.4 PROJECT STRATEGY AND INSTITUTIONAL ARRANGElW 

lis present technical assistance project draws !commendation put forth in India's Ninth Five 
ear Plan recommending the develo~ment of new sources ot energy. An interministerial meeting organized in 
ctober 1996 identified md ness and utilization as one of the immediate GHG mitigation priority 
1e8sures to be undertaken. 1 : has not been tapped because of lack of access to state-of-the-art know- 
~w and confidence in the wllullwcial viability of gas-recoverv techniques. Currently, many developing 

countries, including India, use degasification technologies to ma , but none of this gas is used 
as fuel, thereby leaving a potential high quality fuel untapped. 
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le UNDP-GEF project will support technical assistance and in-country capacity building for 
CP methane recovery and use. Through representative demonstration plants, the project will introduce 
IVUIWU techniques of gas resource assessment and recovery and utilization methods relevant for Indian 
MI-mining conditions. Since appropriate methane recovery and use techniques can be heavily influenced I: 
cal geological conditions, mining methodologies, and gas quality, identification and techno-econom: 
asibility of projects have to be site-specific. The area chosen for the demonstration project, a representath 
unple of mines drawing on the CBM resource characteristics existing in many parts of the country, is in 
le state of Bihar and is principally located in the Jharia coal field. The coalfield lies within a structurally- 

-_igned basin located in the central and eastern part of the state. The maturation of the resources found in 
P these fields ranges from high volatile bituminous coal to low volatile bituminous coal, and there are 

occurrences of naturally coked coal. Maturation of the coal has resulted in the widespread occurrence of 
coalbed methane resources. Some of these resources have migrated or have been lost to the atmosphere 
long ago, but much of the methane remains trapped at depth until the gassy coal seams are extracted. 

The project concept is to effectively capture methane in working coal mines from: 
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Tb reholes j ht to a central point on the s u r ~ a ~ c  and can be 
:ilized for power generation, or as a su~sntute for diesel fuel in 50-ton open-pit dump trucks. In addition to 
creasing the safety in gassy mines, this will prevent emission of methane in mining operations thereby 
Seventing methane from being released to the atmosphere and contributing to global warming. The energy 
:ing made available from methane, which is being or likely to be released, will in turn reduce the 
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the lack of latest available technology, 
lack of expertise and experience; and ? 
a pervasive perception that commercial viability of exploitation and utilization' of methane is 
problematic. 

The lack of latest technology and expertise can be remedied with through acquisition of the 
appropriate technology and expertise; but the pervasive view that commercial viability is problematic can 
only be mollified by a full-scale demonstration. 

In addition, effective capture ana utilization or coal mine methane wtn commercial viability 
quires multi-institutional efforts involvinl I by way of 
xhnical knowledge, research, training etc. r generation 

Astribution and other areas by the communit,. 
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The project strategy is to overcomd both the technological and institutional aarr iers by : 

. Strengthening and increasing capacity of CMPDIL, BCCL, Minis and the Ministry of 
Environment to develop and support of mine associated CBM I projects. Providing 
training and experience in the identification, design, and implemel~rp~~u~~ "1 " ~ u ~ ~ n m e s  to recover and 
use coalbed methane (CBM) in a safe, cost effective, and environmentally er. Creating 
a Coalbed Methane Clearinghouse to manage data and information related )gY. 
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Sudamd 
ated CBP 
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. Preparing and executing proje~ e Moonidih and lih coal I the Jharia 
coalfield demonstrating recova ;e of mine associi b4 in the Conducting 
CBM resource recovery programmes using three different anlling tecnno~ogles at two proposed 
demonstration 

mines 1< 
Jharia cc 
.L- -1  - -:. 

sites. 

- f Three strareg~es ror aeveloplng me coalDea memane resources assoclarea wlm mmlng are 
proposed: 

to drill ahead of mining by a number of years to pre-drain the gas that has existed in the coal seams for 
which mining is planned. 
to recover methane from the surface by vertical drilling into the gob areas. This technology can 
recover a large volume of high-quality gas if appropriate monitoring and quality control systems are in 
place. 
to recover gas in inseam longhole horizontal drilling. Inseam longhole horizontal drilling has two 
benefits: 
3 longhole drilling not only can develop a borehole that can be used as a drainage pathway but 

also as a tool for exploration. Areas that are structurally complex, such as the Jharia coalfield, 
- .  

allows for additional  st^ r of 
mining, and 
the borehole can be dril :as 
mining takes place, the borehole.can be used a gob drainage borehole This has been proven to 
be effective in a number of mines. A borehole of this type be used for drainage of water form 
adjoining strata if necessary. Development of this inseam in mine drainage and exploration 
system will be key in not only increasing the safety and the amount of coalbed methane drained 
fiom the seam in overlying strata, but will increase the efficiency of mining if exploration in, 
advance of mining and water drainage is also taken into account. 
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Using gas recovered from successml execution of the above objectives for vehicle refueling and 
P electric power generation using: 

Stationary IC engines fuelecr uv II I - I~~II  u u m l r v  l l l r  

nbustion air 
rulu w= of ventilation air as the - -- 

con 

Die ~d having isel engines that 1 .rue1 tmgines usin 
the capability to switcn to aiesel wnen necessary. 

lave beel . . .. ted to bi- essed me s converl . . 
Developing and adopting an action plan for replication of successful aspects nstration projects. 
Use the CBM Clearinghouse to disseminate information, educate, promote, and facilitate interaction 

ltential foreign investors. 

of demo ,. 
with po 

To augment and sustain successful ~ D ~ V A  I G J V ~ ~ V S  I-uv=lJ ~ ~ ~ ~ i z a t i o n  that demonstrates 
mmercial viability, the nt s for development of an action plan that encourages replication of 
:cessful aspects of demor project. Establishing a clearinghouse that disseminates information, 
~vides educational training, r ~ ~ ~ l ~ d t e s  CBM project concepts and facilitates interaction with potential 
restors are key to ensuring sustaina lthough there is potential of capturing and utilizing coal mine 
:thane in India, where coal will re : predominant primary source of energy for the foreseeable 
ure; demonstration of the efficacy ~ I U  ~bu~~ornic potential is needed. By adapting readily available CBM 

ecovery and use technology to conditions unique to India's coal industry as the mining gets ever deeper 
nd conditions become gassier, it is possible to ameliorate energy shortages and simultaneously mitigate 
elease of greenhouse eases to the atmos~here. 
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Coal Industry in India. 

rangements for project implementation are well defined and 
:s, and workable within the context of the changing structure 

y of Coal will take overall responsibility t ecution ana imp~emenraric 
.djecr. A Nanonal Steering Committee comprising of members arawn from other ministries inc~ualng 
IEA and MoEF, Directorate of Mine Safety, Coal India Ltd., CMPDIL, BCCL and other participating 
nstitutions, and UNDP will be set up under the chairmanship of Secretary, Coal. The Steering Committee 

will provide the necessary guidance and oversight to the project implementation, and will invite members 
i experts for specific meetings, as needed. 

: Ministr 
.v .. , 

D the exc )n of the . .. 

Additional Secretary dealing with the subject matter in the Ministry of coal WIII be me National 
,ject Director (NPD), and will also act as the convenor of the National Steering Committee. The NPD 
I1 carry out the directions of the Steering Committee, and will also be responsible for the monitoring and 
ierence of the workplan which forms the basis for project execution. 

Prc 
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Since the project requires full time attention within the Ministry f various 
,,.ivities, NPD will be assisted by a full time national consultant who will be designated as Project Advisor 
(CBM) to carry out coordination of the project with various line ministries including Department of 
Economic Affairs and MoEF, and other participating agencies and institutions. The role of Project Advisor 

r- tr5M) will be pivotal keeping in view the interdisciplinary nature and involvement of multiple agencies in 

of Coal i 
,.-. . ination o - .  



the project. He will provide guidance to the project team for execution and adhering to the Government's 
official position as conveyed from time to time. He will also coordinate with the consultants, contracting .'? 

and sub-contracting agencies, and review their reports, and look after other administrative arrangements as 
required under the Ministry of Coal and UNDP procedures. The members of the Policy Advisory 
Committee will be selected on the basis of their background in the relevant field, and their association and 
involvement during the implementation of the project activities, and later on, for replication of similar 
projects and allied ancillaries. The members will be drawn specifically from the NGOs and volunteer 
groups, and local communities and consumer groups'to ensure their inputs and active involvement in the 
project. The process of selection will be in an open and competitive basis and the candidates must qualify 
under the Terms of Reference described in Annex 3. 

The National Steering Committee will set up a Selection Sub ttee which will finalize the 
selection of Project Advisor (CBM), Chief Project Manager, Project Aulllullauative and Finance Manager, 
and Chief Technical Advisor and Senior National technical Advisor. The selel suitable candidates 
for the management posts of the Project Advisor, Chief Project Manager and Administrative and 
Finance Manager will be made through an open, transparent and competitive process. The selection sub- 
committee will also identify suitable international and natic to work as Chief technical 
Advisor and Senior National Technical Advisor respective11 re TORS annexed with the 
document. 
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Th 1, 
specifically the Ministry of Coal. For undertaking procurement acnvmes, me procurement ceu, comprising 
of CMDs from CMPDIL and BCCL, project advisor, and chief technical advisor, will take the 
responsibility. In undertaking these tasks, the chief technical advisor (international) and international 
specialists with experience in CBM equipment will help draw up a list of suppliers, prepare tendering n 
procedures, and evaluate the bids, including preparation and execution of purchase orders. For the 
equipment listed in Annex 5A and 5B, locally available equipment will be procured on an open national 
competitive bidding. For equipment not available domestically, the GO1 must apply an open international 
competitive bidding procedure. The equipment will be used exclusively for the ~ject. 

.. - 
purpose c Ofthe prc 

Prior to completion of UNDPIGEF assistance to the project, the Government of India and the 
UNDPIGEF shall consult as to the disposition of all project equipment provided from the UNDPIGEF 
finds. Title to such equipment shall normally be transferred to the Government, or to an entity nominated 

- .  

by the Government, when it is required for continued operation roject or for activities follc 
directly therefrom. In the case of this project, the title of the ec will be passed on to the n le 
ministries of GOI, i.e. Ministry of Coal, at the end of the projec NDP, however, at its disc 
retain title to part or all of such equipment. 

I of the PI 
luipment 
:t. The I. 

: with c The Government will provide the Resident Representative periodic financial 
statements, and with an annual audit of the financial statements relating to the status of UNDP (including 
GEF) finds according to the procedures set out in Section 30503 of the UNDP Policies and Procedures 
Manual (PPM) and Section 10404 of the UNDP Financial Manual. The Audit will be conducted by the 
legally recognized auditor of the Government ng to the GO1 auc ommercial 
auditor engaged by the Government. 

, accordi liting prc 

Institutional interaction and cooperation is essential to the success of the project. It is, therefore, 
proposed ..to set up two more committees to provide a forum for programming, review and remedial 
measures on key operational and advisory issues that will arise in the course of implementation. of the 

,- 

project. These committees will be designated as (a) Operational Steering Committee and (b) Policy 
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The functions of the Operational Executive Steering Committee would include planning and 
wiewing the progress of work on a regular and continuing basis, and to take &ely decisions and actions 
)r efficient execution of the project. The Chairpersons of CMPDIL and BCCL will chair the meeting on a 

r( basis as both will be equally responsible for the timely implementation of the project (CMPDIL 
is n local implementing agency, while BCCL is the adhoc implementing agency due to the fact that 
thG Lwu vr~iect  sites are located in their mininn areas).The other members of the Committee will be the 
C rill 
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he Policy Advisory Committee will be a forum to discuss broader policy issues, and seek inputs 
members drawn fiom educational and research institutes, non-govenunental agencies, 

- tpresenratives of allied industry, political representatives and consumer groups, besides senior officials of 
the organizations and participating institutions involved in the project. Their active participation wol 
ensure meaningful progress of the project. This Committee which will be headed by the Project Advi! 
ICBM), and the Chief project Manager as its convenor, will also link-up and provide inputs to the SteerL, 

:ommittee and Ministry of 

Detailed Terms of kererence of the Committees are given in A...,., , . 
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local im At the field level, CMPDIL will assume the primary responsibility of the plementing 
agency. However, due to the location of the methane recovery and use demonstration projects at the 

P Moonidih and Su BCCL will assume ad 1 onsibilities for implementation and 
facilitation as well ts of responsibility that wi :o strengthen, build, and add capacity 
to CMPDIL and B c c ~  are activities such as: 

of projec training prior to and during the preparation and execution I 

activities that will require application of training and C U I I Q G ~ ~  IGbervGd during the COUIBG ul U~is 
project; 
organizational and managerial requirements; - development of an action plan implementing recu111111~11uations arising fiom the analysis of UK rcsut'- 

of the project; 
replication of the successful elements of the demonstrated technologies and methods into a cohesi 
and sustainable programme for development of coal mine associated CBM recovery and use projects; 
establishing a clearinghouse dissemination of information, training; interaction with potential investors 
and promotion of mine related CBM recovery and use projects. 

In addition to CMPDIL and BCCL, nearby educational and research institutes involved in coal, cc 
lining, oil and gas sector will also participate inthe project. The Indian School of Mines (ISM) is t 

premier professional educational institute of India recognized for its contributions in the field of mining, 
applied geology and petroleum. Some basic research and studies regarding CBM occurrences and mine 
gassiness have been conducted by instructors and student as ISM. The Central Mining Research Institute is 
the premier research institute of India in all mining related fields. Senior researchers at this institute have 
performed research on methane sorption capacity of Indian coals and emissions of methane gas from coal 
mines. Both institutes are located at Dhanbad adjoining to Jharia Coalfield. They are ideally situated to 

F- - nsrticipate in the demonstration projects at the Moonidih and Sudamdih mine by providing services from 
leir laboratory facilities and information and data; and, in return, their laboratory facilities and modeling 



capabilities will be broadened and strengthened. Ensuring that there is future development of professionals 
capable of investigating scientific issues and supplying engineering solutions is key to establishing ,- 

sustainable development of CBM resources. Development, strengthening, and expanding professional 
capabilities as well as providing state- of the art testing, analysis and research will be crucial for future 

plication of projects based on the ; s of this ( successe! 

isible acc 
'methant - -  . 

Methane becomes explosive when mixed wiul air and Teaches cntical concentrations, ranging fiom 
bout 5 to 15 percent methane. Unsafe practices and use of equipment that is not permis :ording to 
fety regulations can lead to life threatening disasters which may include, explosions of : and coal 
,at, fires, and damage to the structural integrity of mine workings. Furthermore, the coal being mined in 
the Jharia coalfield is susceptible to spontaneous combustion, requiring that the coal working face and gob 
areas exposure to air in the underground environment must be careful controlled. Regulations regarding 
-ine safety are enforced by the Directorate General of Mines Safety (DGMS). The DGMS must give 

mission before exploitation of coal may begin under any of the various mini :ions that may exist. 
also certifies that new technologies and equipment are permissible, meaning t are flame proof 
dlor intrinsically safe in a potentially explosive methane environment- 

~g condit 
hat they 

the role 
. . key to tl of Directorate General of Mines Safety is PS of this project as 

aemonmtion or new tecnnologies and importation of new equipment to w o r ~  in gassy environment, will 
be required. For some of the activities to be undertaken in the project, new protocols will have to be 
developed which must adhere .to DGMS regulations and policy. The NPD will supervise the preparation and 
approval of these protocols. 

The economic and sustainable recovery and use of methane gas and con 
methane emissions into the atmosphere is the desired achievement that underpin 
Therefore, the involvement of the Department of Economic Affairs and Mini* 
Forest, Government of India, is essential to monitoring the progress of the projel 
on reductions of greenhouse gas emissions. 
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B.5 REASONS FOR ASSISTANCE FROM GEF 

Coal mining is estimated to account for about 10% of all human related methane emissions. 
Methane, a potent green house gas, is a bi-product of coal formation process is trapped in coal bids and gets 
released into the atmosphere during and after mining contributing to accelerated climate change. 
Technologies are now available to recover the trapped methane from coal resources prior to mining and 
after the mining by drilling into the reservoir and using it. Recovery and use of the otherwise wasted 
source of energy reduces methane emissions and increases coal mine safety. 

tdia is one of the largest coal producers in the world and has substantial coal reserves (204 billion 
tc lus 68 billion tomes of prognosticated reserves). Production in 1996-97 was about 289 million 
tonnes, out of which about 74% was from opencast and 26% fiom underground mines. The share of coal 
production fiom underground mines is expected to be maintained at the same level in India's 9th and 10th 
Five Year Plans and thereafter it is likely to increase with exhaustion of shallow deposits that are now being 
exploited via opencast mining. Coal remains and will remain India's predominate source of primary 
commercial energy accounting for about 60-65% of the primary commercial energy needs. In absolute 
terms, the coal production has increased fiom 72.3 million tonnes of oil equivalent to 132 million tonnes of 
oil equivalent in 1995-96. Petroleum and natural gas are the second largest source of energy to the economy 
at 36.2 million tonnes in 1996. Coal production by 2001-02 is projected to increase to 348 million tonnes 
from the level of 289 million tonnes 1996-97 and is expected to continue to increase at about 5 to 6% 
compound annual rate of growth till 2010 and then level off. This is well within the estimated recoverable 
reserves of the country. 

There is shortage of oil in the country and the crude oil imports in 1996-97 amount to 27.34 million P, 
tonnes. Natural gas reserves are estimated at 707 billion cubic meters with exploitable resources at 307 
billion cubic meters; and, can sustain a production of 30 million cubic meters per annum for 23 years. By 
the end of the 9th Five-Year Plan only 31% of the demand of natural gas is likely to be met fiom 
indigenous resources. 

Cumnt average depth of underground coal mines is 150-200 million tonnes with seam thickness of 
2 to 3 meters. In the future, this depth is likely to increase. The underground coking (prime, medium and 
semi-coking) coal of the eastern coal belt states of Bihar and Bengal are highly gassy and go up to gassiness 
to Degree I11 (10 cubic meter per tonne of coal mined) even at this average depth of 150-200 meters. 
Gassiness will increase with the increase of depth of mining and many Degree I1 mines are likely to become 
Degree I11 as they reach a depth of about 300 m. or so. Almost 45% of the India's underground coal output 
are from the eastern coal belt or near the coalfields where the demonstration has been sited. With the 
percentage of underground coal production remaining at about 26%, the total coal production growth 
envisaged and the increasing depth, the quantum increase in coal production from the gassy seams is likely 
to be substantial. If this methane gas is allowed to escape to the atmosphere during and after the process of 
mining, it will contribute to global warming. Therefore, there is a strong case for capturing it ahead and 
during the process of underground mining as well as after mining. This strategy will effectively, mitigate 
emissions and gainfully used it as a clean source of energy, thereby reducing energy shortages and 
substituting for an equivalent amount of coal. CMPDIL estimates the coal bed methane resource could be 
about 400 billion cubic meters. A good percentage of it will be encountered during the process of mining. 

Therefore there is a strong case for recovery and use of this coalbed methane encountered in 
underground coal mines and its gainful utilization as a commercially viable source of energy. It will halt r7 



- global wanning and climate change in two ways: 

preventing its release into atmosphere and climate 
using it as clean source of energy thereby reducing the quantum of coal or rxmleum products used to 
that extent and their higher yield of carbon dioxide 

This project focuses on two mine sites; Moonidih and Sudarndih coal mines in the Jharia coalfield 
in eastern India. These mining properties contain sizeable prognosticated reserves of coal bed methane in 
metallurgical quality coal seams primarily suited to underground exploitation technology. The project is 
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lnologies 

1 of coal 
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mining E drilling from SI ng methane aheac ace by a number of years; 
2. drilling and recovering methane in seam at coal face and 
3. drilling and recovery of methane from old gob areas with high methane concentration using it as a fuel 

source for generation of electric power and also as compressed methane for use in heavy duty vehicles 
as substitute to diesel. 

As indicated in Annex 6B, the cost effectiveness of the initiative is reflected in cost of C02 saved which 
continues to improve, as the size of coaYover burden transport vehicles, used at the mine sites increases. 

Successful completion of the project will lead to establishing the state-of-the-art capacity to judge 
both the quantum of coalbed methane in a potential area and the economics of extracting and utilizing it 
commercially for alternate end users. The emission of methane to the environment from coal mining 
activities and consumption of coal diesel fuel for energy process will be reduced. 

T- 
Thus the project meets the objectives of GEF to reduce methane emission taking place (which will 

increase in future if not mitigated) by beginning the process of capturing and removing the methane from 
being released into the atmosphere at various stages of mining activities. By demonstration of the technical 
and economic efficacy of the technology and methods, replication of the project by public and private 
sector coal companies will result in widespread adoption of methane recovery techniques in gassy mines 
and the use of clean fuel to augment the supply of energy source. For various reasons including the lack of 
technology, prior experience, and doubt about the economic viability of such a project in Indian coal 
mining conditions have thus far prevented independent development of CBM, up until now. 

B.6 REASONS F 'OR UN DP ASSISTANCE 
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~vironrnental protection is riding issue for 1 of UNDP. The project will address 
en ntal issues at global, natic regional level. I capture and utilization of coal bed 
methane in gassy underground coal mines will not only mitigare negative environmental impacts, but will 
also serve to provide valuable clean energy source and services. The project goal is to develop methane 
recovery and use programme appropriate and necessary for gassy underground coal mines of India whose 
production is going to increase. The specific emissions of methane expressed in cubic meters per tonne of 
coal mined is also likely to increase with ever increasing depth of mining. The success of the project and its 
replication are dependent on developing capacity and capability of Indian technical know-how and creation 
of database of information and technology residing in a clearinghouse for dissemination of information. 
The clearinghouse will function as source of information to new investors and promote research in this field 
and it also aids in supplying necessary information to government agencies as they establish regulatory and 

,P 
institutional structure. This process is essential for implementation and development of measures to 
encourage development of a strategy for replication of the successful technological approaches within the 



country. 

UNDP has extensive experience in providing technical assistance in India's environmental 
protection and energy development. It is well placed to work with and advise the government on policy, 
strategy and best approaches to meet serious environmental challenges. A large group of national experts 
and engineers will be trained in the next four years to make sure that the process started with this project 
will be sustained. 
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=dch as: ~GLLIGU ~ ~ ~ z t h a n e  gas for domestic and comm~lblal -e in local areas; compressed methane for use 
in truck transport; and its distribution would help in creating new job opportunities and wealth while 
reducing the chronic electricity shortage in the area. The projects will by this means, play a role in 
increasing employment and reducing poverty, both of which are UNDP ~rioritie- 

C. DEVELOPMENT OBJECTIVE 

The development objectives of this project are to : 

ential ac vironmer I econon equences of global climate reduce the pot Iverse sc ~tal and 
change; 
improve the health and safety of.underground miners who are required to mine coal from gassy coal 
deposits; 
improve the local and regional environment by introducing technology to recover and use an otherwise 
wasted clean energy source that is presently being vented to the atmosphere; T 
promote the development of indigenous enterprises engaged in recovery, transportation, conversion, 
and use of coal mine associated coalbed methane. 

D. IMMEDIATE OBJECTIVES, OUTl 4ND ACTIVITIES 

D. 1 IMMEDIATE OBJECTIVE I 

Strengthen and increase capacity of CMPDIL, BCCL, ISM, CMRI, Ministry of Coal, CIL, and the 
Ministry of Environment to develop and support mine associated CBM recovery and u: 
training and experience in the identification, design, and implementation of programmes 
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Activitv 1.1.1 

/" 
ominate and select members fiom CMPDIL and the faculty of CMRI to be trained in modeling of 

, ,albeds and other strata, which behave as reservoirs, and potential sources of methane. Select and 
ntract an expert in modeling of reservoirs emphasizing &mine and near coal mine setting. 

Members of a team trained in the latest technology for drilling, testing, evaluation and completion 
of vertical well drilled in advance of mining and gob wells prepared to specify equipment to be purchased 
and to accomplish hmediate Objective 2, Activities 2.1. 

ctivitv 1.2.1 
ominate and select individuals from within CMPDIL as a team to be trained in current practices 

' 

~d use of technology employed in drilling, completion and production management of gas 
:posits that are produced from vertical well drilled in advance of mining and gob wells drilled in 
)st mining areas. An international consultant will arrange for a study tour appropriately designed . 

to accommodate the team mission. The team will travel abroad to gain an overview of the available 
technology and will identify vendors for specific equipment to be purchased for the purposes 
planned in this programme. An end of the trip report shall be submitted that includes equipment 

~ecifications and potential vendors. This report will be jointly authored by the team leader and the 
Insultant. Training will be a combination of on-the-job and classroom work taught by equipment 
anufacturers fiom whom equipment is purchased and consultants contracted during execution of 

Activities 2.1 and 2.2. 

Activity 1.2.2 
"ominate and select from within Chuu ana CMPDIL, malvlauals ro rorm a ream responsible for 

~Ilection and analysis of coal samples for sorption and permeability testing. Team shall be trained 
the USA at an internationally reputable laboratory to learn technology and methodology used for 
sting coal samples for desorption, adsorption capacity, and permeability. An international 
Insultant will arrange for a study tour appropriately design to accommodate the team mission. 
lis study tour will prepare the team leader to develop tender specifications for laboratory 

adsorption and permeability testing equipment and equipment for field-testing. An end of the trip 
report shall be submitted that includes equipment specification This report 
will be jointly authored by the team leader and the consultant. 
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ctivitv 1.2.3 
ominate and select a team from CMPDIL t jonsible ror use or state-o equipment 

for mudlogging, geophysical logging, and formation testing. An international consultant will 
arrange for a study tour appropriately designed to accommodate the team mission. During study 
tour team shall identify vendors and develop tender specifications for procurement of equipment. 

- ~ 

n end of the trip report shall be submitted ludes equipment specificr ial 
:ndors. This report will be jointly authored am leader and the consult2 
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Amvrtv 1.3.1 
minate and select members from CMPDIL and BCCL as a tean trained in: current 
dices and use of technology employed in design of gas drainage q frilling, completion 
i production management of gas deposits that are produced from directionally drilled boreholes. 

These directionally drilled boreholes will be drilled from underground into seams and adjoining . 
strata in advance of mining and gob wells drilled in post mining areas. An international consultant 
will arrange for a study tour appropriately design to accommodate the team mission. The team will 
travel abroad to gain an overview of the available technology and will identify I 'or specific 
equipment to be purchased for the purposes planned in this programme. An en trip report 
shall be submitted that includes equipment specifications and potential vendors. lnls report will be 
jointly authored by the team leader and the consultant. 
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Activitv 1.4.1 
Nominate and select members from CMPDIL and BCCL for training a! ledge development 
:- mrrent practices and applied technology employed in gas fueled e l e ~ u ~ r ;  power generation. An 

:mational consultant will arrange for a study tour appropriately designed to accommodate the n 
m mission. The team will develop a knowledge base by participating in a study tour of Australia 

LO visit the Appin and Tower Collieries, and to the USA to visit equipment manufacturers and a 
qartment of Energy sponsored demonstration project. Both projects employ internal combustion 
C) engines fueled by methane gas drained from nearby mines for electric power generation. In 

addition, one of the collieries in Australia uses ventilation air as combustion air. An end of the trip 
report shall be submitted that includes equipment specifications and potential ve [his report 
will be jointly authored by the team leader and the consultant. 

Class room training and hands-on training will be provided by consultants selected for their 
familiarity with installation and operation of IC engines for electric power generation using 
medium heating value methane for fuel and ventilation air for combustion air. Hands-on 
operational and maintenance training will be provided by the manufacturers of equipment used for 
Activities 3.5.1 through 3.5.3. 

A team trained in application of compressed natural gas fueled internal combustion engine 
technology to vehicular transport systems, and prepared to specify the equipment needed to conduct 
Activities 3.6.1 through 3.6.8. 

Activitv 1.5.1 
Nominate and select members for a team to be traine of 
natural gas and methane as a vehicular fuel. An international consultant will arrange for a study ' m 

d in cun rent tech I in use I 



tour appropriately design to accommodate the team mission. Emphasis snoula be on conversion of 
large diesel engines to be converted to bi-fuel (methane or diesel) systems. Training shall be a 
combination of study tour and classroom lecture. The study tour will be undertaken within USA or 

lother country where large engine vehicle fleets have been converted to natural gas. Information 
be gained during the study tour will include but should not be limikd to: concepts for fueling 

&tion design and identification of potential manufacturers and vendors; fueling station safety and 
maintenance requirements, vehicle maintenance and safety requirements, potential operational 
problems and solutions. An end of the trip report shall be submitted that includes equipment 
specifications and potential vendors. This report will jointly authored by the team leader and the 

~nsultant. 

lassroom training will include infc 
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Members of a team within CMPDIL, BCCL and DGMS trained by outside experts, to develop 
safety protocols for: drilling vertical boreholes into coal seams and gob areas; underground directionally 

rilled methane drainage boreholes using )logy; installation and maintenance of gas 
rainage and recovery systems; cox itions and gas fired electric power generator 
{stems. 

Activitv 1.6. I 
Nominate and select fiom CMPDIL and BCCL a safety oversight team KO aevelop protocols for 
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Activitv 1.6.2 
Nominate and select fiom CMPDIL and BCCL a safety oversight team to develop protocols for 
hilling directionally drilled methane drainage boreholes. Team shall be responsible for instructing 

~derground drilling crews in safety practices I .. protocol :d by the 

,ctivitv 1.6.3 
~minate and select fiom CMPDIL and BCCL a safety oversight team that will be responsible for 
lveloping protocols. The team shall provide instruction in safety practices mandated by the 

,,otocols for the engineers and workmen that will install and maintain gas drainage and recovery 
stems. 

:tivitv 1. 
Nominate and select from CMPDIL and BCCL a safety oversight team that shall be responsible for 
developing protocols and providing instruction in safety practices mandated by the protocols for 
engineers, workmen and onerators during construction and operation of a compressed gas refueling 

  ti on. 

~ ~ 6 v i t v  1.w.~ 
Nominate and select fiom CMPDIL and BCCL a safety oversight team that will be responsible for 
developing protocols. Team shall provide instruction in safety practices mandated by the protocols 
for engineers, workmen and operators during the construction, installation, and operation of the 
internal combustion engine power generation facility. 
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financial aspects of CBM resource development. .. 

Activitv 1.7.1 
Nominate and select members to be trained in state-of-the-art financial and economic modeling 
methods for CBM recovery and utilization projects. Select and contract with an expert to conduct a 
one-week seminar on financial and economic modeling and project evaluation. 
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A comprehensive and fully integrated Coalbed Methane ltion System co 
comprehensive CBM library, an Internet gateway, an Intranet system among dMPDIL headqua 
rsgional offices. 
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Activitv 1.8.1 
Acquire space on the CMPDIL campus and establish a library dedicated to CBM literature hlu 

information. Obtain spare copies of information and literature through establishing contact with n 
coalbed methane clearinghouses in other countries, contacting governmental agencies such as 
USEPA, USDOE, USAID, and by contacting NGOs, such as the Gas Research Institute in Chicago 
Illinois, USA. Purchase information where required to provide the library with full coverage of the 
full range of technical and economic topics pertinent to commercial exploration and development 
of CBM resources. 

Activitv 1.8.2 
Establish an Internet gateway on the C M k u l ~  .campus CBM library Iacnlry. Lontract with 

lecommunications and information manag *ems experts to procure and install high 
iality telecommunications allowing high SF :ss to the Internet. Procure and install as an 

enterprise grade computer Internet server and I I ~ K  me server to the telecommunications line. 

An Intranet system installed in the regional CMPDIL offices and 
CMPDIL Headquarters, CIL Headquarters, and an ofice at the Ministry of Coa 

linking ' 

1. 
them to1 gether with 

Activitv 1.9.1 
Procure and install telecommunications and workstation equipment linked in an Intranet 
configuration with CMPDIL headquarkrs in each of the regional CMPDIL field offices, CIL 
headquarters, and Ministry of Coal office. 

A CBM C~eanngnouse esraollsnea ro aissemmare mrormarion, eaucare, promote, and facilitate f i  
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interaction with potential foreign investors. 
7 

Activitv 1 .lo. 1 
Establish a CBM clearinghouse modeled after u ~ c  sur;r;caalul r;lwullltmvuaca UI UIUI a1d Russia. 

tablish a cooperative relationship with each of the clearingha 

tivitv 1.10.2 
Visit the coalbed methane clearinghouse in Beijing, China. Develop formal cooperanve agreement 
and learn from successful ventures u n by the China Coalbed Methane Clearinghouse, to 
adapt to conditions in India 

Prepare and execute demonstration Projects at the Moonidih and Sudamdih coal mines located in 
the Jharia coalfield for the recovery and use of mine associated CBM in the Jharia coalfield. Design and 
execute CBM resource recovery programmes using three different drilling technologies at two proposed 
demonstration sites. 

A fully equipped and trained drilling unit prepared for drilling vertical 
end in gob areas at the Moonidih and Sudamdih mines. 

wells in r advance of mining 

Activitv 2.1 -1 
TAqntify, specify and procure one fully OUmtted deep capacity and one mlly oumtted medium 

mity vertical drilling rig, bits, spares of casing and tubulars, geophys 1 logging 
lipment, two-phase well testing equipment, hydrofracturing system, completi ~ment and 
npletion fluids, and cementing equipment. Transport equipment fiom purchase location to 
nchi. Obtain any safety inspection certification neces 

Actlvltv 2.1.2 
Select and commission a vertical drilling team comprising engineers, geologists, 
have undergone training provide during Activities 1.3.1, and 1.4.1. 

ih mine. 

ical we1 
on equip 

and worl kmen that 

A plan for drilling vertical wells into coal seams and adjoining strata in advance of mining at the 
_ -oonidih and Sudamdih coal mines. At a minimum the plan shall include nine wells to be drilled at the 

oonidih mine and eight wells at the Sudamd 

Activitv 2.2.1 
Management of the vertical drilling team shall coordinate with members of the CMPDTL CBM cel 
trained in reservoir modeling under Activity 1.2.1, and mine management to locate vertica 
boreholes so as to maximize eas broduction and minimize negative impact on the production 01 

coal  mis sing s, t compro 



A fully equipped drilling camp, from which all 
conveniently near to the Moonidih and Sudamdih coal mines. 

Activitv 2.3.1. 
Obtain permission and necessary support from BCCL to locate and 
drilling camp. 

Ins can 

t a semi- 

xi, located - 
Activitv 2.3.2 
Construct the drilling camp and mobilize equipment ru mel. 

OutDut 2.4 

Vertical wells located, drilled and completed in Coal s e m s  and adjoining strata so that gas 
production is maximized : nns the! rering th I1 emissions into the mine 

~rkings and atmosphere. 
from the :se horiz meby low le overal 

Activitv 2.4.1 
Drill and log vertical wells into coal and adjoining strata. Conduct downhole well testing at 
geologic horizons that appear to be promising based on mud and geophysical logs. Based on tests, 
develop a customized completion pro for each well, and flow each well 1 t i  verify success. 

OutDut 2.5 

: a minim 
~damdih 

A plan for drilling vertical wells into sealed gob areas at the Moonidih and Sudamdih coal mines. 
fells at the num the 

mine. 
plan she 

: * 

111 includ le five w ells to b e drilled at the h mine ar id five a 

~ct iv i tv  2.5. I 

Management of the vertical drilling team shall coordinate with members of the CMPDIL CBM cell 
trained in reservoir modeling under Activity 1.2.1, and mine management to locate vertical 
boreholes so as to maximize gas production and minimize negative impact on the production of 
coal without compromising safety. 

Vertical gob wells located and drilled and comaleted h coal seams and adioinine strata so that gas 
production is maximized from the the mine 
workings and atmosphere. 

~se horiz ons ther eby low ering th e overal 
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Activitv 2.6.1 
Drill vertical wells into gob area, and log borehole (where practical). Complc 
casing and installing liner. 

ete wells cementing 

Oxygen and carbon monoxide monitoring system installed on wellhead and wherever possible, in 
seals at gob areas to monitor the level of oxygen incursion into the sealed gob areas and to give early 



warning of heating and combustion products resulting from potential sponraneous combustion of the 
remaining coal. 

Activitv 2.7.1 
Identify appropriate vendors for temperature, oxygen and carbon monoxide detectors and ' 
computerized monitoring and recording systems. With vendor assistance design a monitoring 
system for use in the gob drainage demonstration programme at the Moonidih and Sudamdih coal 
mines, procure and install. Coordinate activities with DGMS officials and utilize protocols 
developed under Activities 1.6.1 and 1.6.3. Have vendor obtain any necessary certification before 
'-stallation 

A fully equipped and trained underground drilling unit prepared to directionally drill methane 
drainage boreholes into coal seams and adjoining strata in advance of mining at the Moonidih and 
" udamdih coal min 

Activitv 2.6. I 

Identify, specify and procure two fully outfitted medium capacity horizontal IN 
rigs, directional drilling equipment for each, bits, and spares of casing and tubula 

ndergrou 
us. 

nd drilling 

Activitv 2.8.2 
Have vendors contact and notify the DGMS with the intent to import drilling equipment. Hal 
vendors file for safety certification with DGMS. 

/- 

Activitv 2.8.3 
Transport equipment from purchase location to s~ret~luZRI. Obtain all safety inspection certification 
necessary from D.G ransport equipment to the Moonidih and Sudamdih c :oal mine 

Activitv 2.8.4 
Select and commission an underground drilling team comprising engineers, geologists, and 
workmen that have undergone training activities provided during Activities 1.3.1, and 1.5.1. 

A plan for drilling directionally drilled drainage boreholes into coal seams ana adjoining strata in 
advance of mining at the Moonidih and Sudamdih coal mines. At a minimum the plan shall include five 
wells to be drilled at the Moonidih mine and five wells at the Sudamdih mine. 

uns shall . . .. 
Activitv 2.9.1 
Management of the underground drilling tet I coordinate with members of the CMPDIL 
CBM cell trained in reservoir modeling unaer ~ct lvi ty 1.1.1, and mine management to locate 
drainage boreholes so as to maximize gas product ~ c t  on the 
production of coal without compromising safety. 

:ion and !e negat: 
- 

ive impe 

,- A fully equipped storage area and center of overations. fiom which all drilling vwlani)ns can 1 
staged, at the Moonidih and Sudamdih coal mines. 



Activitv 2.10.1 
Obtain permission and necessary support fiom BCCL to locate and maintai 
center of operations. 

Activitv 2.10.2 
Mobilize equipment and peK 

/? 
e area and 

Directionally drilled drainage boreholes located, drilled and completed in coal seams and adjoining 
strata so that gas production is maximized from these horizons thereby lowering the overall emissions into 
the mine workings and atmosphere. 

Activitv 2.1 1.1 
Drill and produce a geologic log of the drainage boreholes drilled into coal and adjoining strata. 
Based on experience and testing, develop a programme for determining and specifying the 
optimum angle and length of the holes for each well, flow each well to verify success. 

D3 IMMEDIATE OBJECTTVE III 

Use gas recovered from successful execurion of the above objectives for vehicle refueling and 
electric power generation. 

OutDut 3.1 

A surface gas gathering system designed and connecting each of the vertically drilled wells to a 
pipeline that will deliver the gas to a central location at the Moonidih and Sudamdih coal mines. 

Activitv 3.1.1 
Contract with consulting firm to aid in producing a design and specifications for a gathering system 
connecting producing vertical wells drilled into unrnined coal seams and adjoining strata. 

Activitv 3.1.2 
In addition to Activity 3.1.1, have contractor design a compression and distribution system that will 
deliver the gas to a central location appropriate for end 

Activitv 3.1.3 
Procure all necessary materials including but not limited to pipeline, flanges, valves and 

s. Transport to appropriate locatia - npressor In for COI 

Contract with construction company to construct a gathering and delivery system according to 
design and specification. Test system and connect to wellheads. 

OutDut 33  



A smace gas gathering system designed and connectine; each of the vertically drilled gob wells to 
3eline that will deliver the gas to a central location at the M a  .d Sudamdih coal 

- 
mines. 

Activitv 3.2.1 
Contract with consulting fum to aid in producing design and specifications for r 
connecting producing vertical wells drilled into gob areas. 

Activity 3.2.2 
esign a c 

C I 

ion and c 3n systen n that wi: In addition to Activity 3.2.1, have contractor d ,UIII~KSS 

deliver the gas to a central location appropriate ror ena use. 

tivitv 3.2.3 
I .dcure all necessary materials inclua~ng but not limited to pipelme, nanges, valves and wellhead 
blowers and compressors. Transport to appropriate location for construc 

Activitv 3.2.4 
Contract with construction company to construct gathering and I 
and specification. Test system and connect to wellheads. 

delivery ccording to desig system a 

Two subsurface gas gathering systems designed and installed, which connect each of the 
directionally drilled drainage borehole manifolds to a surface pipeline that will deliver the gas to a central 
location at the Moonidih and Sudamdih coal mines. 

Activitv 3.3.1 
Contract with consulting firm to aid in producing a design and ! 
connecting producing underground drainage boreholes drillt 
adjoining strata. 

tions for gatherin; S 

coal seams and 
g system 

:d into unrnined 

Activity 3 -3.2 
In addition to Activity 3.3.1 -have contractor design for each coal 
distribution system that will deliver the gas to a central location appropri, 

mine a 
ate for ex 

compression and 
~d use. 

Activity 3.3.3 
Procure all necessary materials including but not limited to pipeline, flanges, valves and 
compressors. Transport to appropriate location for construction 

Activitv 3.3.4 
Contract with construction company to construct a gathering and del 
design and specification. Test system and connect to drainage boreholes, 

ivery sy! gem according to 

OutDut 3.4 

A small gas blending plant located at each of the coal mlnes ar which gas proaucea rrom gob wells, 
underground drainage boreholes, and vertical wells into un trata is blended end usc 
requirements. 

mined s to meet 
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Activitv 3.4.1 
After initial produc eservoir modeling, contract with 2 duction-engineering 
fum to design a low-cox sy: acilitate blending the gas produced ch of the production 
sources to a desired quality for end use. 

An internal combustion (IC) stationary engine generator set with 1 MN 
methane produced at the Moonidih mine. 

' installei y fueled by 

Activitv 3.5.1 
Based on information and training received during Activity 1.6.5, identify equipment necessary to 
install a fully functional and reliable stationary IC engine generation facility. Specify, procure and 
transport. 

Activitv 3.5.2 
Engineer and make necessary alterations or additions to the mine's sub; 
to accept the power generated by the methane fueled IC engine generati 

station sc 
on facili 

3 that it will be able 
tY - 

Activitv 3.5.3 
Install, test and commission generator and monitoring system, which will include meters measuring 
input of fuel and output of electricity. Train operators placing special emphasis on safety protocols 
- veloped in Activi I and 1.6 

A fully equipped and functional compressed methane fueling station located at or nearby the 
Sudamdih coal mine, used to refuel BCCL 50-ton dumpers powered by engines that have been converted to 
operate on either diesel or compressed methane. 

Activitv 3.6.1 
Based on the activities conducted under Activity 1.5.1, identify vendors that have appropriate 
technologies for compressed methane fueling stations. Design, specify and develop procurement 
tender. 

Activitv 3.6.2 
Procure and ship components of methane refueling station to India and receive any necessary safety 
certifications. 

Activitv 3.6.3 
Transport equipment to the Sudamdih mine and construct refueling stati ion 

Activitv 3.6.4 
Connect to methane supply. Train operators with special emphasis placed 4 

developed under Activity 1.6.4 . 

Activitv 3.6.5 
Identify suppliers of 
installation on BCCL 

r protocols 

diesel engine bi-fuel conversion kits. Develop tender and p u r e  kits for 
50 ton dumper. f-7 



< - 
Activitv 3.6.6 
Install engine conversion kits and test bi-fuel engines during dumper operations. 

Activitv 3.6.7 
Train dumper drivers in operation of bi-fuel dumpers. Develop and implement a simple record 
keeping system to monitor consumption of methane by each dumper so that fuel efficiency and 
costs can be recorded. 

Activitv 3.6.8 
Begin operation of facility, keep accurate records of volume of methane used as fuel and the 
mileage and hours of operation using methane. 

D.4 IMMEDIATE OBTECIWE IV 

Develop and adopt action plan for replication of successml aspects of demonstration projects. Use 
the CBM Clearinghouse to disseminate information, educate, promote, and facilitate interaction with 
potential foreign investors. 

OutDut 4.1 

ies basec 
r used in 

A report that presents analysis and recommendations for future activit 1 on analysis of the 
economic, environmental, and safety impacts of the technology and I the demonstration 
project. - 

Activity 4.1.1 
Commission a panel comprising members appointed from Ministry of Coal, CMPDIL, BCCL, CIL, 
Indian School of Mines, the Central Mining Research Institute and Ministry of Environment to 
review and analyze technical and economic data gathered during the demonstration project 

Activitv 4.1.2 
Compare and analyze methane production and emission data collected during correlative and 
relevant periods throughout the demonstration project. Determine the impacts of the in-mine and 
gob drainage on the coal production, emissions of methane into the active working areas of the 
Moonidih and Sudamdih coal mines, and changes in the volume and concentration of methane 
emitted to the atmosphere. 

:tivitv 4.1.3 
ling data supplied by BCCL, compare ana analyze cog versus savings accruea oy me production 

and use projects sited at the Moonidih and Sudamdih coal mines. Determine the costs and savings 
associated with production and consumption of electricity produced from methane recovered at the 
Moonidih coal mine; and fuel produced at the Sudamdih coal mine and used in 50-ton coal 
dumpers at nearby open cast mines. Determine costs and benefits and (: : potential 
modifications to the demonstrated use of technology so as to optimize be economic, 
environmental and safety impacts. 

OutDut 4.2 
. - 



An action plan adopted by the Ministry of Coal, with input fiom CIL, CMPDIL and other 
stakeholders setting forth an agenda and recommended policy promoting sustainable recovery of coalbed 9 
methane resources in conjunction with coal mining activities. 

Activitv 4.2.1 
Based on the information and analysis provided in the report produced as output 4.1, the executive 
steering committee shall develop an action plan that promotes the recovery of coalbed methane 
resources in conjunction with coal mining In India. 

Activitv 4.2.2 
The action plan must, at a minimum, address issues and set out recommended policy to: 
development and integration of local and regional methane gas supply systems; use and sale of 
electricity produced by methane fueled electric power generators; end-use of the product; 
environmental concerns; impact on research; planning, and educational institutions and changes 
that must be promulgated to ensure sustainable growth of the industry. 

A CBM Clearinghouse located at the CMPDIL campus, -chi to provide general information, 
promotional material for Indian CBM recovery pr'ojects, and facilitates interaction between foreign 
investors and the relevant Indian entities. 

Activitv 4.3.1 
Publish general technlcsll information and data arising fiom activities undertaken during the CBM 
recovery and use projects at the Sudamdih and Moonidih coal mines. f - ~  

Activitv 4.3.2 
Organize, announce and conduct a workshop that will provide a forum tor me introduction of the 
proposed action plan and recommended policy. Participants shall include national and regional 
political leaders, leaders of the coal mining, gas, and electric power generation industry; leaders of 
governmental and non-governmental environmental organizations; and leaders of educational, 
planning and research institutes. Publish the proceeding and findings of the workshop. 

Activitv 4.3.3 
Organize, announce, and conduct 2 workshops, open to international participation, that will provide 
a forum for discussion of current ideas, technology, and specifics of CBM recovery and use 
projects in India and abroad. One Workshop shall be conducted in the first year of project 
implementation and one shall be conducted in the last year of implementation. The first could be 
held in conjunction with the one being held November 1998, organized by the South Asian 

;sociation of Economic Geologist, which wi an initial introduction of to the demonstration 
~ject to the global CBM community. The ! rill provide results of the project to the global 
3M community. 

ill act as 
second w 

Activitv 4.3.4 
Develop a database and a web pagG un me Internet promoting CBM recovery wu use project 
opportunities in India. 



Additional courses added to curricul 
rtinent to recovery and utilization of CBM. 

lum taug : Indian School of Mines 

Activitv 4.4.1 
Develop course materials using information and data collected during th' 

Activitv 4.4 
Have gradu 
project. 
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The Government of India will provide the necessary cou~ staff and support for the 
implementation of the proposed activities. The Government (MoC) wi rovide the necessary office 
accommodation, local transportation, support staff, data, information and other faci:~ - ~t may be 
required by the NPD to perform his duties under this project. The MoC will provide 1 ces of the 
NPD, support staff and nodal coordinators identified in each collaborating nation;  tio on. The 
Government will also provide the necessary office accommodation, support staff and other facilities that 
may be required by the national consultant who will be designated as Project Advisor (CBM) who will 
assist NPD to carry out coordination and supervision of the project. The Government will ensure release of 

J‘ trainees and resource person ticipation in the training courses and study 1 lment will 
also provide local transpor r the consultants during their field visits logistical 
arrangements for the experts 

e Goverr 
ke other 

.g subjects 

jroject. 

In terms of input in kind, the Government will meet salaries of those personnel who will be 
assigned to the project. These would include technical team managers, CBM cell experts, executives, 
technical and support staff o CBM recovery, utilizati dget. The 
Government would also pro. :e for CBM laboratory and id support - 
staff. 
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In terms of input in cash, the Government will meet expenditure on procurement of indigenous 
equipment for recovery and utilization of CBM, establishment of camps for drilling, costs to cany out 
drilling and maintenance etc. In addition, Government would also provide funds to organize in-country 
training, workshops, and seminars, logistics to establish a CBM information system, and other 
miscellaneous expenditures. 

The details of budget (in-kind and cash contribution) by the Government are given in Annex 1B (i) 
and (ii). 
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UNDPIGEF inputs will also finance the post of Project Advisor (CBM) to be located in the Miistry 
of Coal, and meet the costs of the Chief Project Manager, Project Administrative and Finance Manager in the ,? 
Project Management Cell at CMPDIL, Ranchi. The UNDPIGEF will also meet the costs on mission travel, 
reporting costs and communications, and miscellaneous expenditures. 

The Project Adviser (CBM) will assist the NPD on a full time basis and provide link between the 
Miistry and the local implementing agencies. The Chief Project Manager will coordinate and oversee various 
activities including evaluation of technologies, equipment tender, prepamtion of project reports and 
organization of training courses and study tours, and timely implementation of the project. The Project 
Administrative and Finance Manager will be responsible for financial management and financial reporting as 
per the UNDPMEX guidelines. The TORS in respect of Project Adviser (CBM), Chief Project Manager and 
Project Administrative & Finance Manager, are under Annexure 3. 

The details of UNDPIGEF budget are given at Annex 1C. 
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UNDPhdia inputs will primarily provide for capacity building of participating institutions and nodal 
agencies. and will hence meet the costs of 30 plrn of international experts and 20 plrn of Senior National 
TI vide technical inputs in several fields including underground drilling, underground 
gr ling, gas plant, reservoir modelling, Lab. sorption and penneability analysis, 
~CUIIUIIII~;  UIUUGIIUI~ mlu ~lecommunicatiodiformation system, Internet, etc. The UNDPhdia will also 
m ldy tours lblishment of internetlintranet and tr unication equipm~ a ; and e* 

u~rTDP/India will also povide funds for contractslsub-contracts to various lns~l~ur~uns and - 
organizations to prepare detailed project reports under each identified sector. While preparing the detdiled 
project reports, these institutions will take into account technical inputs provided by the 
internationaYnationa1 consultants. 

Ta : capabilities of national institutions, UNDPIIndia will provide h d s  for organizing up 
to 6 study rours and at least 3 national workshops during the course of project implementation. UNDP will 
also provide other critical inputs including funds and institutional support for information dissemination, 
networking through e-mail and providing linkages between various institutions and agencies. 

The terms of reference for consultants including those of Chief Technical Adviser and Senior National 
Technical Consultant will be reviewed and approved by the NPD in the first three months of project 
implementation. 

The details or budgets pertalnlng to uruurflndia are given in 1 

F. MONITORING AND EVALUATION 

h e x  1I 

The project will be subject to tripartite reviews (TPR) by representatives from GoI, UNDP and the 
Local Implementing Agency at least every 12 months fiom the start of the full implementation. TPR, 
chaired by the Secretary of MoC, or a designated representative, will review progress in light of the project 
document, identify problems, if any, and decide on the corrective actions, assigning responsibility to 
concerned parties. The National Project Director shall prepare and submit to each TPR meeting a Project ,+ 



Performance Evaluation Report (PPER). A 
necessary, during the project. 

I PPER's andlor progress report may be I- equested 

The project will be subject to mid-tenn evaluation in its third year of implementation. The 
valuation, organized by UNDP and MoC, will look at effectiveness of implementation and recommend to 
le National Steering Committee and the Local Implementing Agency any action as necessary, to ensure 
\at the objective of the project is successfully achieved. The terms of reference and timing of the revic 
rill be decided after consultation between the parties concerned. The review will take place after drillii 
~d gas production is underway but before the installation of the end-use facilities. This will allow , 
wiew of the desil ~nstruction plans provide an opportunitv for anv modificatic ke 
lace. An evaluati~ : will be prepared. 

yl and cc 
on reporl 

and will ons to tal 

Periodic reports fiom the Local Implementing Agency will be reviewed by the NPD, the National 
Steering Committee and the Operational Executive Committee. These reports shall be concise with 
monthly reports describing activities undertaken, issues confronting the Project Management Cell and the 

rogress of work with respect to work accomplished and budget expended. These reports shall b ~ l e  
)r the TPRs and mid-term evaluation. 

e availab 

The project shall be reviewed in light of the activities undertaken in meeting Immediate Objective 
, by an independent team of evaluators. An evaluation report, and a project terminal report, will be 
mared and submitted to the final TPR These shall be prepared in draft form suficiently far in advance 
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:. RISKS AND MITIGATION 

Development of the coalbed metham rr;sourr;cs lisswlarcu with mining will bc o ~ n c ~ ~ c i a l  to tl 
local, regional and global environment, and will be valuable to local and regional economy. Availability 
the methane gas as an energy source will augment or substitute for existing energy fuels. Risk facto 
related to the demonstration of recovery and use of coalbed methane is .associated with active mines 
listed belo 
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Description of th- maw 
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National Steering Committee, 
Executive/OperationaV andfor Policy Advisory 
committees fail to c 
Appointment of I 
consultants. 
Changes in priorities of the line ministries. 

Delays in procurement of equipment causulg delays 
in initiation of production phase and installation of 
end-use equipment. 

Insufficient gas production to supply vehicle 
refueling station or electric power generation 
fac:l:", 

Recovery and use of methane from mining activities 
is not a sustainable activity. 

Coordination of this project may be slowed due to 
the multi-institutional and multi-disciplinary 
involvement in the implementation of this project. 

Likelihood of occurrence and remedial 
measu 
Extrem xbl point for this has been 
the Ministry of Coal. The Additional Secretary in 
the Ministry of Coal has been functioning in a 
coordinating capacity throughout the project 
definition phase and is expected to carry on as NPD. 
Very low. Most of the members in the committees 
are stakeholders or constituents of the project. 
Level of desire to participate is hi 
Very lo 

Nil. Support and concurrence on the need for 
demonstration of coalbed methane recovery and use 
is evident through the participation during the 
formulation phase of the project. 
Moderate. Study tours to lea : available 
technology so that specifications ror vendors can be 
written are essential. The study tours must be made 
early in the project. Timely procurement and 
fielding of equipment is key to success. 
Moderate, due to the fact that gas will be produced 
from several sources. Each well or drainage 
borehole will be evaluated and necessary 
adjustments made to location, dril ~d 
completion practices, lowering the of 
insufficient production. 
Low. The need for a locally produced energy source 
is high and the environmental benefits of recovery 
of a gas that would otherwise be vented to the 
atmosphere are many. An Action Plan will be 
adopted at the end of the project. 
Moderate. Gaining input and support on project 
issues as and when they arise may be gradual since 
it involves numerous parties. However, by clearly 
defining the implementation arrangement at the 
project development phase where the institutions 
involved understand their role in the project 
implementation, the risk may be reduced.. 



Successful demonstration of commercial recovery and use of methane normally emitted to the 
, -. atmosphere during mining activities will have a significant impact on future hard coal mining and 

development. Formation of a National Steering Committee and an Operational Executive Steering 
Committee will in many ways allow rapid resolution of problems or issues that may arise and otherwise 
thwart progress of the project. Incorporating a Policy Advisory Committee into the project concept will 
allow discussions on the issues that might act as bamiers to sustainability of the project. An Action Plan 
will be adopted as an end-of-project deliverable. 

H. PRIOR OBLIGATIONS AND PREREQUISITES 

Prior Obligations 

There are no prior obligations. 

Prerequisites 

The Ministry of Coal will constitute the National Steering Committee, and appoint a National 
Project Director. The National Steering Committee will select and approve candidatures of the Project 
Advisor (CBM), Chief Technical Advisor, National Senior Technical Consultant, Chief Project Manager 
and Project Administrative and Finance Manager on a highly competitive and open basis. The National 
Steering Committee will consist of members drawn fiom the line ministries, participating institutions and 
agencies. The National Steering Committee will meet quarterly. The Chief Project Manager, staff and 
Technical Teams will constitute a Project Management Cell. The Chief Technical Advisor and the National 

* Senior Technical Consultant will advise the Chief Project Manager and provide inputs to the National 
Steering Committee via the NPD and Project Advisor (CBM) when asked or as wananted. The Government 
will provide the technical and support staff as specified under Go1 inputs. 
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The Chief Project Manager and the Project Management Cell v to day working of 
the project under the overall supervision and guidance of the Project ~av l se r  (2BM). The Local 
Implementing Agency will consult with the Operational Executive Steering Committee as needed, but in 
any case will meet the convened committee on a monthly basis. The Policy Advisory Committee will 
provide inputs to the project regarding socioeconomic, environmental, and developmental issues. 

LEGAL CONTEXT 

The project document shall be the instrument envisaged in the supplemental provision to the project 
document, attached hereto. The host country implementing agency shall, for the purpose of the 
supplemental provision to the document, refer to the Government cooperating agency described in the 
supplemental provisions. 

The following types of revisions may be made to this project document with the signature of UNDP 
Resident Representative only, provided he or she is assured that the other signatories of the project 
document have no objections to the proposed changes: 

1. Revision in, or addition of, any of the annexes of the project document; 
/-' 
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The government executing agent designated on"the cover page to this project document has been duly 
delegated by the Government coordinating authority, the Department of Economic Affairs, Ministry of 
Finance, to carry out this project and accordingly will follow the NEX accounting, fbmcial reporting and 
auditing procedures set forth in the following documents as may be amended by UNDP h m  time to time. 

a) The Accounting and Financial reporting procedures set out in UNDP Programme and Project Manual 
(F'PM), Section 30503, subsection 6. 

b) The UNDP Audit Requirements set out in PPM Section 30503, sub-section 7.0 and, 

C) The UNDP Government Execution Manual (GEM). 
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In addition, all accounts maintained by the ( 
internal Auditors andlor the United Nations 
United Nations Board of Auditors. 

50vernmc 
Board o: 

:nt for UNDP resources may be audited by the UNDP 
F Auditors or by public accountants designated by the 
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Annexure 1B (i) 

Country . INDIA 
Project Number : IND/97/G34/A/lG/99 

CC ED METHANE Project Title 

I Descriptic 
I 

lization 

VERY 

Cash) 





Annexure 1C 

PROJECT BUDGET COVERING UNDPIGEF CONTRIBUTION 

Country . INDIA 
Project Number : IND/97IG34/A/l GI99 
Project Title COAL BED METHANE RECOVERY AND COMMERCIAL UTILIZATION IN INDIA 

Project F Cornpone DTAL 
USS 

I 

l Costs 

Officer 
11 

rent 

ad- 

- - - - - - - - - - 

I I Grand Totall I I 8,233,367 1 I 276,000 I 1 446,000 1 I 76,000 I I 76,0001 

' excludes US S 82,633 which has already been disbursed under MDl97lG3 1 Preparatory Assistance phase executed by UNOPS. lhis PA cost when added to the grand total 
amounts to US S 9.19 million (total contribution by UNDPIGEF). 



Annexure 2 

WORKPLAN OF COMPONENT ACTIVITIES 

AdMty 1 . I  .I - Reeanrolr modeling baining 

AdMty 1.2.1 - Vertlcal drillng study twrhaining 

AdMty 1.2.2 - Laboratwy coal testing training 

AdMty 1.2.3 -Well testlng and logging study tourhlnlng 

AdMty 1.3.1 - Underground gas dralnage study tourhlning 

Activity 1.4.1 - Eleclrlc power generatian study tw tralnlng 

AdMy 1.5.1 - Natual gas fueled vehides study twrlbalnlng 

AdMy 1.6.1 - V d a l  wdl safety tralnlng 

AdMty 1.62 - Underground drAling safety balnlng 

AdMty 1.6.3 - Drainage and recovwy system safety balnlng 

AdMty 1.6.4 - Compressed gas M l n g  station safely tralnlng 

AetMty 1.6.5 - IC engine electric power generation safety tralnlng 
AdMty 1.8.6 - Oxyeen monitaing system training 

AdMty 1.7.1 - Flnandal and eoonomlc modeling baMng 

AdMty 1.8.1 -Establish CBM Ubrary 

AdMty 1.8.2 -Establish lntemt gatway 

AdMty 1.9.1 - Establish lntranet 

AdMty 1.10.1 - Establish CBM clearinghouse 

ActMty 1.10.2 - visn Chlna CBM dearlnghouse 
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