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Preface 

The work described in this report has been carried out by Resource Management Associates 
of Madison, Inc. (RMA), under the direction of the United States Agency for International 
Development (USAID). 

This working document, prepared by RMA, presents the results of an assessment of the 
International Rescue Committee plans to rehabilitate the Sarajevo energy supply systems 
during the current emergency situation. 

A.& 
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1.0 EXECUTIVE SUMMARY 

The city of Sarajevo is in a wartime condition. The city has suffered severe physical damage, 
and the population is experiencing extreme hardship due to the war which started over two 
years ago. Even the reduction in fighting, monitored by the United Nations, has failed to 
reduce tensions. A blockade of the city also continues to disrupt all activities. The limited 
access to Sarajevo has prevented adequate supplies from entering the city. Currently, there 
are shortages of all major resources including natural gas, electricity, wood, coal, and vehicle 
fuel. 

From August 11 through August 21, 1994, Dr. William Dries visited Sarajevo to help conduct 
surveys, assessments, and analyses for evaluating and, if necessary, modifying and/or 
supplementing the International Rescue Committee (IRC) plans for the emergency 
rehabi'litation of the Sarajevo energy supply systems. Dr. Dries, representing Resource 
Management Associates (RMA) of Madison, worked closely with the IRC, the UN Special 
Coordinator for Sarajevo, the host country, and USAID representatives during his stay. 
Activities included on-site inspections and observations of the gas-fired heating systems which 
supply heat to the housing units, of the gas connections to end-users, and of the inoperative 
butane-propane storage and distribution facilities. 

The IRC proposal plans to repair and rehabilitate the heating and gas systems serving 
approximately 120,000 people (an estimated 33% of Sarajevo's wartime population) before 
and during the 1994-95 winter season. The repairs and rehabilitation will provide a minimum 
level of heat with each flat having one or more heated rooms, depending on the availability of 
the gas and its pressure. Additional benefits from the proposed activities include a reduction 
in the total gas required for heating since it will be used more efficiently, reduced gas waste, 
and safer operation of the gas system and equipment. There are three major activities 
proposed by the IRC: 

1) District Heating System.* The IRC plans to repair and put into operation twenty-six 
central boiler houses and distribution piping serving buildings which house a total of 
approximately 120,000 people. The estimated cost is $1,000,000. A more exact cost 
will be determined once a survey and estimate of the required work , currently in 
progress, is completed. The cost will probably be less than $1,000,000. However, this 
work will not include repairs or starting up the heating systems inside the building. 
Repairs to the heating systems in the buildings must be done to insure that heat will 
be available inside the buildings. 

Recommendations for Additional Work: 
Repair heating systems inside the buildings at a additional cost of $1,950,000. 
The repair is feasible for 26,000 of the 32,000 flats, the remaining 6,000 are 
too badly damaged and unoccupied. 
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2) Replacement of 5,000 Makeslriff Gas Connections.* The reparation and replacement 
of 5,000 makeshift gas connections to end-users (approximately 20,000 people) have 
an estimated cost of $2,900,000. Replacement gas connections will not be made in the 
buildings mentioned above in No. 1. The intent is to cut off the makeshift gas 
connections when heat is restored. This project is a continuation of a project 
implemented by the IRC which connected 2,500 users. The success of this initial 
project shows that the IRC is capable of doing the proposed 5,000 gas connections. 

Recommendations for Additional Work: 
Sarajevo Gas, the city utility, has a plan to provide 10,000 gas meters and 
regulators on connections to existing and new users. The total cost is 
$1,700,000. The new regulators will improve safety and reduce waste. The 
meters are not necessary to provide gas for use this winter, and by deleting the 
meters, the cost will be $1,200,000. 

3) Butane-Bopane Distribution and Storage Facility. The IRC plans to repair and put 
into operation a facility owned by DD "PLIN" Sarajevo. This facility will supply 
bottle gas, as it did before the war, allowing residents whose buildings are heated by 
the central boiler houses to cook food. Makeshift and illegal gas connections currently 
supplying natural gas should be eliminated when the central heating and building 
heating systems are operational. The estimated cost for this project is $1,200,000. 

Recommendations for Additional Work: 
Provide three additional tank trucks and drivers to deliver 33 tonlday of gas 
from Metkovic. This additional capacity will be needed for three months to 
assure an adequate supply of bottle gas to end-users. The cost for the tankers, 
fuel, and drivers is estimated to be $180,000.* 

Provide a lOOkW butanelpropane gas-fired portable engine generator set to 
provide stand-by electric power for the facility. The estimated cost is $25,000. 

If the recommendations are implemented, the total cost for this project would be 
$1,405,000. 

* See Section 2.0 for modifications based on the latest IRC proposal dated August 28, 1994. 

Overdl, the IRC preliminary proposal with recommended changes will provide a well-defined 
plan. The time schedule will depend on the availability of all resources. The influence of the 
war creates uncertainties as to the availability of the resources, and delays in the time 
schedule are likely. The preliminary cost estimates appear to be acceptable. Additional work 
by the IRC is required to refine the cost estimates. See Table 1 for a summary of the costs of 
the proposed projects. 
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There are several options which exist for funding reduction or deferral: 

Deleting $1,200,000 for 10,000 connections as explained in item 2 above. 
Reducing district heating by up to 50%. This will amount to a reduction in 
cost by $1,500,000. 

Table 1. Cost Estimates 

Feasibility of the IRC Activities 

The political realities of the conflict must be considered. The control of the land in and 
around Sarajevo is divided between the Serbs and the Bosnians. The 1991 pre-war census of 
Sarajevo showed a population composed of 35% Serbs, 8% Croatians, and 57% Muslims 
(Bosnians). The areas within Sarajevo controlled by the Bosnians have a population which is 
composed of Serbs and Bosnians. The projects in this proposal are in the Bosnian controlled 
areas. Areas controlled by the Serbs are being served by past and current IRC projects. 
Under these projects, natural gas is being extended to Grbavica, Kasindo for a hospital and 
for future gas connections elsewhere in the community as well as to a bakery in Rajolvac. 
Past and present aid provided by the UNHCR has been divided between the Bosnian-Serb 
areas and the Bosnian areas. The reconstruction activities must recognize the concerns of 
both parties since their cooperation will be needed to complete them. (See pages 1, 2 and 3 
of the report by Clayton W. Vickland in Appendix E for further discussion.) 

District Heating 

5,000 Gas Connections 

10,000 Connections including 
regulator cabinet w/ provision 
for future meters 

Propane-Butane Bottle Gas 
Facilities 

SUBTOTAL 
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Additional 
Recommended 

$1,990,000 

--- 

1,200,000 

205,000 

$3,395,000 

Requested by IRC 

$1,000,000 

2,900,000 

--- 

1,200,000 

$5,100,000 

Total 

$2,990,000 

2,900,000 

1,200,000 

1,405,000 

8,495,000 

Contingency 

TOTAL 

1,200,000 

$9,695,000 - 



The IRC should have the flexibility to balance the benefits between Bosnian-Serb areas and 
Bosnian areas of Sarajevo. This will increase chances that the Serbs will not cut off the main 
gas pipeline to Sarajevo. 

The International Rescue Committee (IRC) is the organization which will receive USAID 
funding and will manage the activities. The IRC's success in completing a previous project, 
funded by other sources, which provided 2,500 gas connections demonstrates the 
organization's capabilities. The IRC has gired the 3-E Company of Sarajevo as a consultant. 
This company employs Bosnian and Serb engineers who live in both Bosnian-Serb and 
Bosnian areas. (See page 2, Appendix E) 

While the IRC has the capability to manage the proposed kctivity effectively, there are some 
m a s  of concern. Local people who are experienced in the management of projects similar to 
the boiler house and heating system rehabilitation should be added to the IRC staff. The 
availability of skilled and semi-skilled people to do the repairs may be limited and thus may 
delay the time schedule. Acetylene and oxygen, used for cutting and welding, are in very 
short supply and may also cause delays. 

The IRC management believes it can overcome these difficulties. In the event of shortages, 
the completion will be delayed. It should noted that even partial completion, i.e. one boiler 
house and heating systems for the buildings served by that boiler house, will provide heat for 
the occupants. Success can be measured by: 

The time schedule of the work 
The cost of the work 
The number of people with heat and LP gas cooking in their flats this winter. 

Predicting the future accurately, including the time schedule and cost of the work involved, is 
difficult because the conditions in Sarajevo are influenced by the war. Successful completion 
will depend on the availability of materials, equipment, supplies and people. 

The procurement for the majority of materials, supplies, and equipment will be from outside 
of Bosnia. Procurement of equipment, components, and materials from the USA is not 
feasible as the original equipment suppliers are based in Europe and the former Eastern Bloc 
countries. The original suppliers will be used as they are the only source of replacement 
equipment and components that will match the existing equipment. A source origin waiver 
for materials, equipment and supplies will help to expedite activities and insure completion 
during the coming winter. Transportation to Sarajevo will be through areas controlled by 
Serbs as well as Bosnians. The surface vehicles and air routes are subject to closure due to 
the politics of the situation. 
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The present preliminary IRC proposal is not complete and has several areas where more 
detailed plans and backup data are necessary. These will be described in more detail in the 
remainder of the report. 

Finally, it is recognized fmm the outset that this will be a high risk endeavor subject to 
wartime conditions beyond the contml of IRC or USA ID. 
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2.0 COMMENTS ON THE IRC PROPOSAL OF AUGUST 28,1994 

The latest proposal by the IRC dated August 28, 1994 (received on September 7, 1994) has 
been modified from the previous preliminary proposal. Based on review of the most recent 
proposal and discussions with Mr. Fred Bieganski of USAID, the following comments are 
pertinent: 

1) Replacemend of 5,000 Makeshift Gas Connections. The latest IRC proposal on page 3 
"B. Project Location" and page 9 "d. Beneficiaries" defines the areas in which 5,000 
makeshift gas connections will be made. "B. Project Location" implies that there was 
pre-war natural gas piping to and inside of the buildings in the central and old sections 
of the city. This is not accurate as the high rise buildings and many buildings in the 
old section were not equipped with internal gas piping. 

2) District Heafing System. Page 17 (paragraph two from the bottom of the page) of the 
new IRC proposal shows direct costs of an additional $1,000,000 to repair the 
distribution piping from the boiler houses to the buildings. This was not in the 
previous proposals, and the cost estimate should be given in more detail. 

3) Butane-BopaneDistributionandStorageFacilify. On page 18 "3.Propane-Butane 
Project", the cost of $835,000 is based on two trucks. The recommendation to 
increase the number of trucks to five is no longer valid because the initial 
requirements for LP gas supply can be provided with the two trucks. 

4) Suggested Budget for the IRC Proposal (August 28, 1994). The total budget at this 
time is approximately $6,000,000 as determined by USAID. 

Page 15 "A. General Costs" should be reduced from $1,4 1 1,600 to 
$800,000. 

Page 17 "1. Project to Repair Central Heating System" should be 
reduced from $4,00.0,000 to $2,000,000. The IRC proposal should 
provide additional detail of the cost breakdown for the recommended 
repairs. 

Page 18 "2. Replacement of Makeshift Gas Connections" should be left 
at the proposed cost of $2,389,980. 

Page 18 "3. Propane-Butane Project" should be left at the proposed cost 
of $835,000. 

Future costs to complete the above items are expected to be about $2,600,000. This 
funding will be provided when a major portion of the $6,000,000 has been used. 

Resource Management Asrociales of Madison. Inc. Page 6 



3.0 DISTRICI' HEATING SYSTEM (TASKS 1 & 2) 

The boiler houses were inspected in order to verify the information in the preliminary 
proposal of the IRC. (See Table 2 for a list of boiler house that were visited.) Mr. Kemal 
Niksic of the IRC, personnel from Toplane (the city organization responsible for the heating 
system and boiler houses), and engineering personnel from Engineering Gas Technology 
(EGT) accompanied Dr. Dries. 

Table 2. Information on Boiler Houses Visited (3)  

L Number given on map of Sarajevo (See Appendix A.) 
** Total population ( 4lflat average) 1 10,240 
(1) Boiler house Dobrinja 111-2 was destroyed and flats are now served by Dobrinja 

III-lby interconnection of piping. 
(2) Six to eight people to a flat, many are refugees 

(3) Boiler houses and flats are located in Bosnian controlled areas and are occupied 
by Serbs and Bosnians. 

Address * 

Alipasnio Polje 13 

Branke Blazek 17 

Hrasno 20 

Cenjic Vila 11 14 

Dobmja III-1 1 

Zetra 35 

Povoznj ak 1 5 

Zivko Josilo 18 

Boiler houses serving another 5,801 flats were not visited due to lack of time. They are part 
of the EGT survey. The boiler houses visited represent 83% of the flats served by the boiler 
houses in the EGT survey. EGT is surveying 26 boiler houses and has completed 17. The 
final reports will be available to the IRC in four weeks. The EGT information will be used 

Boilers & 
Capacity 

four 12MW 

three 6MW 

five 6MW 

three 8MW 

three 6MW 

four 9MW 

four 3MW 

three 6MW 

Flats 

83 59 

1676 

45 87 

2772 

3 69 1 

5500 

1500 

1137 

Resource Managernenl Associates of Madison. Inc. Page 7 

Flats today 
(usable) 

83 59 

1676 

2300 

2772 

3691 (1) 

5500 

1500 (2) 

1137 

TOTAL FLATS** 26,935 



by the IRC to define the scope of work, and it should included the necessary materials and 
supplies to complete the work. 

A detailed list of damage at the Dobrinja 111-1 was compared with EGT's list (see Appendix 
A). This boiler house was selected at random to check the accuracy of the EGT survey. 
EGT is doing a good job of preparing a list of work required. The list includes only the 
items necessary to put the boilers into operation. Additional repairs for automatic controls 
were not on the EGT lists; the boiler will be operated manually. 

Boiler houses K-1, K-3, K-4, K-7 Dobrinja were not visited for security reasons. A total of 
1,210 flats (pre-war count) are served by these boiler houses. 

Some additional infomation should be included in the IRC proposal. For example, a list of 
hand tools, small power tools, and the amount of critical supplies, such as acetylene gas for 
welding, and how they will be obtained should be a part of the IRC proposal. The extent of 
repairs required on the pipe lines, distributing heat from the boiler houses to substations and 
from substations to the houses, should be detailed in the IRC proposal. The amount of work 
required may not be completely defined by the EGT survey, and the IRC should work with 
Toplane, the city group responsible for the boiler houses and distribution piping, to define this 
work. 

Based on the meetings, boiler visits, and review of the work done by EGT, it is evident that 
EGT is doing an excellent job of determining the extent of the rehabilitation. Also, the scope 
of the IRC proposal should be increased to include work needed inside the buildings and flats 
to repair damage to the heating system caused by freezing and war actions. Toplane has some 
information and should be hired, along with EGT, to complete the survey and estimates of 
cost for this work. See Table 3 for a summary of the recommended changes to Tasks 1 and 
2 of the IRC proposal. 

The EGT survey of the boiler house when completed will include costs. At this time, it is 
not possible to comment on the cost estimates. A rough guess on costs to repair the heating 
system and provide heat in at least one room of each flat is $75 per flat. Work in 26,000 
flats would require about $1,950,000. This amount will have to be verified by the above- 
mentioned survey. The work would not include replacing glass. Many flats have no glass 
due to war damage, and the windows are covered with plastic film. 

The IRC has discussed the possibility of a fund of about $10,000 to $20,000 to be used to 
fund work which would define the scope of the IRC proposal in more detail. This would be 
used to pay Toplane to survey the repairs needed to the heating systems in the buildings. It 
would also be used to define a financial plan to establish a wage structure for the employees 
of the local organizations hired by IRC to do the work. 

- 
- 
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Table 3. Suminmy of Recommendafions - Tasks 1 & 2 

Recommendations for A dditional Work 

Recommendations for Changes to the IRC Proposal 

1. Include the repair of the heating systems inside the buildings and 
flats. 

The work consists of repairing or replacing heating pipes and radiators 
damaged by war action, freezing, and vandalism. Parts of the piping 
system were used for makeshift gas piping. Almost all of the materials 
are available at the buildings. The cost estimate is 67% labor with the 
remainder being supplies and material. These costs need to be verified 
by a survey of the work required. 

2. Provide funds to IRC for planning purposes and for surveying 
distribution piping and repairs needed inside the buildings. 

3. Provide eight portable combustion analyzers to allow the boiler 
plants to operate at higher efficiencies. 

This will reduce gas consumption by 3 to 5 percent. 

2. Provide additional detail on the management plan for the project. Experienced project 
managers with knowledge of the local situation should be hired. A local manager with 
experience managing large international projects is the best choice. The IRC should 

3. Provide a priority list of systems to be repaired based on the largest number of 

4. Provide an explanation that supports the necessity to purchase replacement parts and 

$1,950,000 

$20,000 

$40,000 
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4.0 REPLACEMENT OF 5,000 MAKESHIFT GAS CONNECTIONS 

The program to replace 5,000 makeshift gas connections is well-planned, and the IRC has 
successfully completed a prior project for 2,500 connections. The costs and time schedule are 
acceptable. Review of the IRC proposal has resulted in the following comments: 

Steel gas piping should be welded to reduce leaks from thread connections. If 
thread connections are used, the fittings should be malleable iron to reduce breakage 
due to loads imposed on the system by changing conditions. Welding may not be 
feasible because acetylene gas is in short supply. An alternative is to provide bottle 
gas or liquid fuel, portable engine-driven electric arc welders and welding rods, 
supplies and equipment. 

Copper piping using soft copper tube with compression fittings reduces the need for 
welding and acetylene. 

Transport costs should be based on air freight to insure prompt delivery. 

Labor costs are estimated to be an average of $4.00US per hour including all fringe 
benefits, overhead, and profit. The labor estimates of the IRC proposal are about 15% 
of the material costs. The US$4.00 per hour labor costs are based on discussions with 
local and national government representatives and people in help organizations. The 
actual labor costs may be much less as the current economic conditions have resulted 
in the inability to compensate workers or in wages of less than one dollar per month. 
The hourly labor costs for local labor, as determined by IRC, should be included. 

IRC cost estimates for materials appear to be 50% lower than the estimates made by 
Dr. Dries based on a check of one of the estimates in the preliminary IRC proposal. 
The estimates by Dries use USA prices. (See Appendix B). 

The use of local people trained by the British ODA gas project should be included 
in the possible sources of labor to install the gas connections. That project is managed 
by Tony James (formerly by Rob Rowe). 

The IRC should be aware that funds from USAID require procurement of materials 
and equipment from USA manufactures. A request for permission to procure from 
non-USA sources needs to be made. 
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4.2 Task 4 - Potential Dangers of fhe Natural Gas System 

The present gas systems within the boiler houses, if repaired and operated properly, will be 
safe. The gas distribution system outside the buildings where makeshift connections and lines 
have been installed is a potential danger and can be reduced by removing these unsafe 
connections when the heating has been restored to the buildings. 

Makeshift gas connections to provide heat inside can be cut off and cooking needs provided 
by bottle gas (i.e. Propane/Butane). A supply of bottle gas will be available when the bottle 
gas distribution plant is put into operation. (See Task 5.) This plant must be repaired 
concurrently and put into operation with the heating systems. 

Removal andlor replacement of makeshift gas lines and connections on the distribution system 
is currently being made by the British under the ODA. This plan may need additional 
funding. The local labor costs paid by the British should be checked by the IRC. 

4.3 Gas Meter Proposal 

Sarajevo Gas, headed by Mr. Selmanovic, would like USAID to fund the purchase of 10,000 
gas meters and regulators in weather proof and tamper proof housings. The regulators are 
needed immediately to provide proper connections, but the installation of meters is not 
necessary to achieve the goal of providing heat for housing this winter. 

The cost of this project is approximately $1,700,000, and the meters would be purchased from 
a USA company, American Meter. Deleting the meters from the plan would save $500,000. 
The decision to do this is up to the USAID representative. 

Details of implementing this project are vague and a detailed description of how it will be 
implemented by Sarajevo is needed. This should include the time schedule and costs of 
implementation. It appears that funds for this project would flow from USAID to Sarajevo 
Gas. The IRC should control the funds and monitor Sarajevo Gas' work. 
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5.0 BUTANEPROPANE DISTRIBUTION AND STORAGE FACILITIES (TASK 5 ) 

The office and plant of DD "PLIN" Sarajevo were visited on the 13th of August by Dries and 
Zobrist. They met Mr. Asim Zorlak, General Director, and four of the technical people from 
PLlN. Kemal Niksic, the interpreter, facilitated the discussions. The talks dealt with the type 
of organization and ownership, and the potential for operation as a private company. The 
potential is good. Fred Zobrist will comment on this in his report. 

The technical discussion centered on the plan to restart the bottle gas distribution and storage 
system. The plan as detailed in the IRC proposal includes costs estimated by PLIN. The 
costs are based on estimates by PLIN experts, and they seem reliable. 

The plant which is located in a Bosnian controlled area was surveyed, and damage to the 
three 150 cubic meter storage tanks are as follows: one tank has very little damage requiring 
minor welding repairs; a second tank requires the replacement of several meter-high sections 
(damage from artillery fire); and the third tank has larger holes in several meter-high sections 
and will need extensive repairs. Possible use of some of the good sections from this tank to 
repair the other tanks was discussed and appears feasible. The third tank may be usable if the 
total height is reduced by about one half. In addition, the transfer pump house to unload tank 
trucks needs repairs to its piping and new pumps. The house for filling and testing bottles 
needs minor repairs and is part of the proposed work. Materials, equipment and supplies for 
the work are available according to PLIN. 

Plant operations consume about 50 kW of electrical power. The city utility provides 
electricity on a priority basis. A new stand-by portable butane-propane gas-fired electric 
generator of 100 kW capacity would provide power when the city utility fails. 

The proposed plan provides transportation with two trucks to bring gas from Metkovic. Each 
truck has a 10T capacity. Based on the maximum capacity of the bottle filling house (3,000 
bottlesfday), all 50,000 bottles estimated to be in the city can be filled in about 17 days. This 
requires 33T/day, and truck delivery is estimated to be 7Tlday. At the 7Tfday rate, it will 
take 80 days to fill 50,000 bottles. One bottle lasts about 75 days when used for cooking. At 
a filling rate of 500 bottles a day, it will take 100 days to fill the bottles in the city. This will 
cause a shortage that will create a black market. The black market should be prevented by 
increasing the supply from Metkovic to 33Tfday. Five trucks will be able to supply the plant 
with a maximum of 33T/day. 
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Table 4. Sum- of Recommendations - Task 5 

- - - -- - - 
b 

1. Provide three additional 10T trucks (purchased or rented) to move gas from Metkovic 
to Sarajevo. (An LP tanker truck and trailer, 10T capacity, was seen on a trip near the 
town of Liseljak parked next to a house. This tanker may be available.) 

2. Provide one lOOkW gas-fired engine generator set to provide stand by power to 
operate the plant, Unit to be complete with manual transfer switch. Voltages and 
frequency to be determined by PLIN. 

3.  Additional details for the costs and origin of the tank trucks, repair materials, 
equipment for tank yepair, and the costs listed in tables I .  I and 1.2 of the IRC proposal 
should be included in the final pmposal.* 

4, A detailed plm to distribute the gas bottles, including the responsible otpnization and 
means to insure that the comct end-users receive the gas and the costs, should be added 
to the proposal.* 

* Based on information from F. Zobrist. 

Overall, the project appears to be well-planned, the schedule appears optimistic, cost estimates 
are reliable and the rehabilitation of the facilities will accomplish the technical goals of the 
project. 

This project must be funded along with the rehabilitation of the boiler houses, heating 
distribution system, and heating systems inside buildings. 

Bottle gas must be available to the occupants of the flats as soon as heat is restored by the 
central boiler house because the tempomy natural gas supply to the buildings will be cut off. 
The bottle gas will be used by Serbs and Bosnians in Sarajevo. The plant is located in the 
Bosnian area. 
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6.0 CONFIRMATION OF IRC ASSESSMENT OF ENERGY SUPPLY SITUATION 
(TASK 6) 

The IRC proposal accurately describes the energy supply situation, and in the coming winter 
the situation will not improve. Coal mining is severely reduced, and the limited supply is 
used at the electric power plants. The transportation of wood, coal and liquid fuels by rail 
and motor vehicles is limited because of the conflict, as is the supply of vehicles, and fuels 
for those vehicles. Apparently, kerosene and kerosene heaters for residential heating were not 
considered for similar reasons of limited availability of fuel and equipment. Electric and gas 
supplies are very limited as described by the IRC. 

7.0 BUILDING INSULATION AND WEATHERIZATION MATERIALS (TASK 8) 

Insulation and weatherization materials may be useful and practical to improve schools and 
hospitals which are currently being repaired. The work is being managed by the United 
Nations Office of the Special Coordinator for Sarajevo. Due to the conflict, a very large 
supply of insulation and weatherization materials is being stored by the UN on the Dalmatian 
coast and is not available for use in Sarajevo. The UN AP projects 123 and 126, Repairs to 
Schools, and AP project 112, Medical Facilities Repairs, managed by John Fawcett, may have 
weatherization and insulation repairs which need funds as well as materials and supplies. 

John Fawcett should be contacted by the IRC or a local USAID representative to determine 
the needs. 
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8.0 FEASIBILITY OF THE IRC PROPOSAL OF AUGUST 28,1994 

Past and current IRC activities in Sarajevo have been achieved by working with the Bosnian- 
Serbs and Bosnians at all levels of government. The complete failure of the economic, soc~al, 
and physical infrastructure creates very difficult working conditions. 

Unpredictable future actions could quickly destroy, delay, or stop progress. Such potential 
obstacles as identified by the IRC include: 

The lifting of the UN arms embargo to Bosnia-Herzegovina this fall 

The withdrawal of UNPROFOR (United Nations Protection Force) from 
Bosnia-Herzegovina 

The entering of NATO forces into Bosnia-Heryegovina 

The suspension of the natural gas supply to Sarajevo 

The restriction of all supplies to Sarajevo by the blockade 

The destruction of repaired facilities by military action. 

It is essential to secure the cooperation and support of the Bosnian-Serbs and Bosnians. This 
cooperation and support will occur if both parties benefit from the activities. The success of 
future work depends the ability of the IRC to satisfy the needs of all parties. The IRC has 
demonstrated with their past projects that they can do this. 
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List of Boiler Houses 

The boiler houses not using natural gas for fuel, like Otoka and Mose Pijade, are 
not the subject of present proposal, because in that case a conversion project would be 

. necessary. 



Revised List of Boiler Houses 

I 
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rnal and fsriasihla to convect this b r r i l u / h e  to natural ]as vvirh er isr~~ia  
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Boitor hounac O:oka and Maro P- t b~ prqvidoc with a eurtrzc- l  r i* . , ,~ 

project 

BEST AVAILABLE DOCUMENT 







Sm?zple EGT S u n q  Boiler House 
Dobrinja K D  III-I 

Legend for lists on proceeding pages: 

(1) Equipment description 
(2) Number, size, quantity 
(3) Condition is good and needs no work 
(4) Condition is defective and can be repaired 
( 5 )  Condition is defective and needs replacement 
(6)  Proposed solution and remarks 
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KOTLOVN ICA: Ul - '\ 
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(ADDRESS) 
c2 ,& 

ABWESA: Isanlru 03% 3 
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INSTALACIJA TECNOG GORIVA 
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APPENDIX B 

Gas Connection Cost Estimates 



Estimate Report Page: 1 
Estimate Name: GAS5000 

Description 
Qty Craft@Hrs Unit Material Labor Equip Total 
_________-__-_-_-__---------------------------------------------------------- 
August 15, 1994 
Estimate for page 5 of IRC 5000 Proposal 
This estimate is to verify the estimate on page 5. The labor costs in the 
IRC estimate are based on 15% of the material costs. 
Top oof page 5 is for steel pipe and this estimate willalso 
be for steel pipe. 
1" threaded pipe installed on a clevis hanger every 7' and 
With a coupling each 20' 

14 M5@1.316 LF 26.32 52.78 0.00 79.10 
3/4" threaded pipe installed on a clevis hanger every 7' and 
With an ell each 5 '  

3 3 M5@5.511 LF 49.50 228.77 0.00 270.27 
1/2" threaded pipe installed with a clevis hanger every 7' and 
With an ell each 5' 

33 M5e5.247 LF 44.22 210.21 0.00 254.43 
Tees, 3/4" 

150 lb, malleable iron 
1 M5Q0.799 Ea 1.40 32.00 0.00 33.40 
Couplings, 3/4" 

150 lb, malleable iron 
3 M5e1.467 Ea 3.60 58.80 0.00 62.40 
Ball valves, bronze, 150 lb steam working pressure, threaded, Teflon seat 
1/2" 

2 M5@1,150 Ea 10.80 46.00 0.00 56.80 
3/4" 

1 M5Q0.617 Ea 8.15 24.70 0.00 32.85 
Adapter PE/St 32/1" use 1" tee prices 

150 lb, malleable iron 
1 M5e1.020 Ea 2.40 40.90 0.00 43.30 
Double male connector 3/4" and Hollender 3/4" use 3/4" union prices 
150 lb, malleable iron 

3 M5e1.632 Ea 21.75 65.40 0.00 87.15 
Hose conn. 1/2" use 1/2" coupling prices 

150 lb, malleable iron 
2 M5e0.864 Ea 2.00 34.60 0.00 36.60 
Gas hose use flex. electric conduit prices 
1/2" 

20 E4@0.780 LF 6.60 31.40 0.00 38.00 
Hose clamps use IRC prices 
4 0.200 each 0-80 0.00 0.00 0.80 

Total hours labor 21hr. 
Total material costs $201. 

Cost per user with steel pipes page 6 IRC proposal 
Equipment from page 6 IRC $272 
Materials $201 
Labor 21 hours at $3.40/hr. $ 72 



Estimate Report 
Estimate Name: GAS5000 

Page: 2 

-.---------------------------------------------------------------------------- 
Total $545 

IRC total for above is $491, Material estimate by IRC is about 50% low. 
My labor cost at $3.40/hr is high by local standards. 

Total Material, Labor, and Equipment: 
2 1 177.54 817.56 0.00 995.10 * 

Items Not Included in Material, Labor and Equipment: 0.00 

Estimate Total: 1,204.10** 
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List of People Contacted 



PREDUZECE ZA IN~ENJERING PREDUZECE ZA IN~ENJERING 
U ENERGETIC1 3 E  U ENERGETIC1 3E 
71000 SARAJEVO 

. . 71000  S A R A J E V O  

F v - p ~ e t t h  {G . . - ~ . ' ~ 6 ~ . , 4 4  16 
Tel./Fax 071 24&336 Tel./Fox 071 2+&% 

66q -261 6 G 4  -261 

Milovan GUTOVIC dip1 ing 
lnienjer p r 0 j e k l O  

S t a n .  Vohlde Moglajlic 1. Tel. 07 1 466 580 

Sead SIRBUBALO dipl. ing 
lnienjer prop k to 

D ~ r e k l o r  

Stan: Bratslvo i jedinsrvo 12. Tel. 071 529 942 

- 
Technical Management Support to the 

EEUO OfficelENl Bureau dtr - 1 4 ~ 1  
U S AGENCY FOR INTERNATIONAL DEVELOPMENT ,,,, INTERNATlONAL RESCUE COMMlnEE 

KOMITET ZA MEDUNARODNU POMOC 
Malinda K. Goodrich r 

Energy Program Asslrtan~ 

Internaltonal Development and 
Energy Assoctalcs (IDEA). Inc 
1601 North Kent Street. Suttc 902 
Arllnglon, V~rglma 2 2 2 0 9  USA 

Tel (703) 908-0100 
Fax (703) 908-0229 
MCI Mat1 662-6361 

0 0 TVORNICA CEMENTA - K A K A N J  

Fad~la Doyd~begov~ca I 46 

BJELOPOLJA!< HILMO, dipf. tehnolog 
U t r c k t u ~  

7 2 / 4 0  KAKAPIJ 
STANISI.,\VA TRxUPA II? 

ICI Ol? 751 8% 

122 EAST 42nd STREET 
NEW YORK 
NY 10168-1289 
TEL 212-551-3000 
FAY 711-551-3160 

SARAJEVO. MIS IRalNA 13 
BOSNIA APJO HERZEGOVINA 

INTERNATIOI<AL PHONE 
412-339-4763 

LOCAL PHOhES 
440-030. 4?1.541. a4d-?j6 

TRAM CO. 
Technology. Resource, Application & 

Mmagement consultants 

H. A. DeMirjian 
President (071) 732-70v 

13100 Addison Se 50uH TCICSTILNA INDUSTRIJ* SARAJEVO 

Shaman Oaks. CA 91423 Phone (81 8) 783-7368 
- 



SARAJEVOGAS 
PUBLIC ENTERPPISE FOR T R A N S P O R T  
AND DISTS~BUTBON OF GAS 
S A R A J E V O  . BO:NIA &NO H E P Z E C O V I N A  

SELMANOVIC 5 A L I H  mech eng 

GENERA[ H A N A G E R  

cF"E3 
Cunesr far Finarrlal Englnscrlng In Ooveloprmenc 

Fred A. Zobrist, P.E. 
Vice President 

1899 L Street. N W Tel. (202) 728-2983 
Suite 1 I 0 0  Fax- (202) 728-1865 
Wash~ngton. D C 20036 Telex 3737669 CFED 

TOM YATES 
U.S.A.I.D. 

U.S. Embassy Y$J-&'-osi 
Andrije Hebranga X2 Tel.: 385-4 1 -464s860 
Zagreb, Croatia 4 1000 Fax: 385-41 -440-235 

IMG - IBH rfi\j INTERNATIONAL MANAGEMENT GROW - INFRASTRUCTURE FOR BOSNIA AND HERZEGOVINA 

John Hebnes 
FieU Coordinalor 

ZAGREPC~NKA - Savska 4 1 / X  - 41000 ZAGREB - CROKL1A 

PHONE 385 (41)  621-666 FAX 385 ( 4 1 )  610-722 

INTERNATIONAL RESCUE COMMl-/TEE 
KOMITET ZA MEDUNARODNU POMOC 

JAMES P, CARLSON 
HEAD OF  OFFICE 

386 PARK AVENUE 
SOUTH NEW YORK 
NEW WRK 10016 
TEL. 212-679a10 
FAX. 212-689-3459 

SARAJEVO. MIS IRBlNA 13 
BOSNIA AND HERZEGOVINA 

~NTERNATIONAL PHONE: 
4 12-339-4763 

LOCAL P~ONES: 
440-030 472-541: 444-236 

OFFICE OF U.S. FOREIGN DISA-R ASSISTANCE 
DISASTER ASSISTANCE RESPONSE TEAMIZAGREB 
Zagreb, Croatu te1: 385-41-457036. fax: 412-5.3:- _ <, 
Sara' teVf - , # ~ ( - 7 f 1 3 ~  

DD "PLIN" SARAJEVO 
Danila Dokida 1 2 .  S A R A J E V 0 

ASIM ZORLKK, dipl. ecc. 
generalni direklor 

International Organization Llaison 

OFFICE OF FOREIGN DISASTER ASSISTANCE 

Embassy of the United States of America 
Iblerov trg 9. 41000 Zagreb, Croatia 
Tel.: 385-41-457-034, Fax: 385-41-412-530 

REPUBLIC OF BOSNIA - HERZEGOVINA 
MINISTRY O F  E C O N O M y  

yaud ~ m * l t ~ r g o v l d  ,d.d.~ 
M i o i r t c r  

- -.---. 
71000 Sarajevo D j u r e  Djakovit .  i I  
Phooe: 664-847' Fax: 664-816 

663-675 664-085 

& 
S Z k  INTERNATIONAL RESCUE COMMITTEE - KOMITET ZA MEDUNARODNU POMOC 
-7 

I - 8  

122 EAST 42nd STREET 
NEW YORK 
NY 10168-1289 
EL 212-551-3000 
FAX. 212-551-3180 

SARAJEVO, MIS IRBINA 13 
BOSNIA AND HERZEGOVINA 

INTERNATIONAL PHONE: 
412-339-4763 

LOCAL PHONES: 
440-030. 472-541: 444-236 



APPENDIX D 

Scope of Work Performed by Resource Management Associates 



FAX NO. 2026476962 

SARAJEVO REH~BTLTTATION PROGRAM 

ASSESSMENT OF ENERGY SUPPLY SITUATION 
AND OF THE PROPOSED REHABILITATION PLANS 

AND 
SURVEY OF DISTRICT F.?ATING SYSTEMS 

AND D/P STORAGE FACILITIES 

SCOPE OF W O K  

The I n e e r n a ~ i r ~ n a l  Rescue  Cornnittee ( I R C ) ,  a U.S. non-governmental 
orqzxization, has prepared plans for rehabilitation of rhe 
Sarajevo energy supply  systerris before  he 1994/95 winter m a s o n .  
USAIS plans to fund soma of tile rehabilitation activities i n  
order to hslp satisfy the basic healch, heztiny, cooking and 
sa fa t y  needs of the people of Sarajevo, Orher donors are 
expected to contribute to t h i s  ptirpose. 

IBC proposes to implement the rehabilitation plans using Taplane 
and 3GT Sarajevo as loca l  subcontractors- IKC would manage the 
projeocs and be responsible for procurement a n d  contracting. 

To visit Sarajevo and, working closely  with I R C ,  UN Special 
Coordinator f o r  Sarajevo (SCS), host councry and USAID 
representatives, to conduct the  necessary surveys, assessrnsnts, 
analyaes in order to evaluace and, if necessary, to supplement 
and/or modify the! IRC plans fo r  energency r t i h a b i l i t a t i o n  ~f the 
Sarajevo energy  supply systems before the 1994/95 w i n t e r  season. 
To coc~uinste plans with other donors working i n  Sarajevo, To 
prepare reports and recommendatione. 

SPECIFIC TASKS 

1- To c o n d u c t  a survey of up to 26 gas-fueled district heating 
syscems - as many should be surveyed ar necessary to reach 
conclusions r2lated to the rehabi l i ta t . ion plans. 

2 .  To a.ssess IRC project plans for  rehabilitation of rhe 
d i s t r i c t  hea~ing sys tems-  - 

- 

3 -  To assess IXC project plans for replacement of makeshift 
terminal connections to 5,000 usera .  

BEST AVAILABLE DOCUMENT 



~tn;-~d-Y4 WED 14: 4 1  . EUR/DR FAX NO. 2026476962 

4 -  To analyze the  performance and potential dangers of rhs  
natural gae ~ransmisaion, distribution and i n t e r n a l  building 
sygtrms including burne r s ,  h o i l s r a ,  e t c ,  srld th+ district heating 
systems in chs envitonmenc of gas supply i r l t e r r u p t i a c n  and 
exrranely low gas pressures as experienced during ths  1933/84 
w i n t e r .  

5 .  To s u r v e y  tile Sarajevo burane-propana storage and 
distribution fzcilities an3 assess the  I R C  p ro jec t  p lans  f o r  
rehabilitation ot the butane-propane .sroz-a~e and dlscribucion 
facilicics and  far  delivery of butane-propane to S a ~ . ~ t j e v ~ .  

6 -  Ta confirm the I K C  asaesument of che energy supply situation 
including estimates of availability of e l ec t r i c  power, C ~ s l ,  
firewood znd kerosene. 

7 -  1s case the? IRC plans a r e  not appropriatz, t 3  supplement 
t k ~ n  and/or  o f f e r  alternative pruposals. 

8, To comment on the u a e f u l m s s  and practicality of provid ing  
huilding insulation/winterizstian ~naterials .  

9 .  To comment on I R C  cost eatirnates. 

10. To suggest, if appropriate, expansion of tt.2 p l a n s  for 
rehabilica~ion of the Sarajevo energy supply s y s t e m  - t h i s  could 
be quantitative expansion (e.g- rehabilitation of m o r e  d i a c r i c t  
heating systems) or additional related tasks. Rough cast 
estimates shauld be provided. 

STAFFING REQUIREMENTS 

An expert engineer experienced in urban gas distribution and 
heating systems. The engineer is expected t o  spend 
appxoxfmately 12 days in Sarajevo followed by one week in the 
U-S. preparing t h e  final report  and briefing USAID officials. 

IN-COUNTEY COCRRINATION AND COUNTERPARTS 

The enginaer will work closely with the U S A I D  Repressntative for 
Bosnia, Mr. Dayton Faxwell, and with IRC, UN Special Coordinator 
fo r  Sarajzvo (SCS) a n d  hosc country representatives. H e  will also  
meet and coordinate with o ther  UN officials, other  donors (in 
particular, UK and Dutch) and cognizan~ local authorities. 

BEST AVAILABLE DOGUMEKC 
. .*. ,  la^^ 



REPORTS 

Before leaving Sarajevo, the engineer  shall prepare a draft  
sumnary report and make it available to the  USAID Representative. 
h draft ol: c R e  cornpleco f i n a l  report shall be submit.ted to USAID 
f ~ i -  review ~ n d  comnents within a wosk from che engineer's re5urn 
to the  U.S-  Ten copizs of  he f i n a l  report incorporating USAID 
comments shall be submitted 10 days ziE.cer the. receipt o f  USAID 
comments - 

TRAVEL FRPANGEmNTS 

The engineer will txavel to Zagreb, Croatia, by comnercial 
aircraft, arriving no l a t s r  than 10rQON4 an August  9, 1994. He 
will arrange to meec with the L!SAILl R~r,pressntative, Mr. Dayton 
Maxvell- P r ~ m  Zagreb to Sartijevo, rravel will be on spccial  
a i r c r a f t  under UN identity dosurnenrs. Securi ty prcltcctiorr i n  
S a r z j e v ~  will be offereci, In case s e c u r i t y  considexation so 
rcyuire, the engineer shall t a l c2  direction from thc USAID 
Representative with respect to any  changes of t h s  projecr 
schedule  or travel routing. 

1. Sumr~ary Report on Delivery of Gas to Sarajevo, C.W- /A*-- 

Wickland, IRC/I, December 18, 1993 - 

2 .  IRC-Sarajevo Gas Project  T e a l  opinion and ~econunendations - 
I 

I Rela t ing  Actual C i t y  Energy Supply Situation, IRC, July 12, 1994. i 

3 -  Urgenc Repairs to the Public Heating - Project Proposal, 
IRC, J u l y  1 9 9 4 .  

4 .  Rrplacement of Makeshift Connections for 5,000 Beneficiaries 
- Project  Proposal, I R C ,  July 1994- 

I 5 .  Rehabilitation of Propane-Butane Storage Capacities and 
Delivery of Propane-Bu~ane to t h e  City of Sauajevo, IRC, July 11 I 
1994. i 
6 ' ~ inza l  Reporc, Joint UK/US Civil Pla.nxlLng ~ission to 
Sarajevo, M a y  1994. 

BEST AVAILABLE DOCUYEm 
. . 

z r  
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REPORT ON THE STATUS OF GAS DELIVERY TO SARAJEVO 
FOR TIfE PERIOD FROM FEBRLJARY 9, 1994 TO It1ARCI-I 15, 1994, 

DISCUSSION OF iiECONSTRUCTION STRATEGIES 

Clayton \V. \'icklaiid 

Irttertect Relief and Reconstruction Company - 
Internation:il Rescue Comrt~ittke 

March  16, 1994 



I. INTRODUCTION 
This report summarizes the findings of a continuing review of the delivery of natural gas to 
Sarajevo for the period from February 10, 1994 to March 16, 1994. The report expands upon 
two previous reports covering the period from November 16, 1993 to February 9, 1933. 

I1 SUMMARY 
A. Current Status 
The current flow rate of natural gas ro Sarajevo is approximately 24,000 cubic meters per hour 
(CMPH), which, because of the general warming trend in the weather, provides a sufficient 
quantity of gas to meet the needs of Sarajevo at the present time. The gas flow rate reached 
the level of 36,000 CMPH during the colder weather before the needs of the city were 
satisfied by the incoming gas flow rate. Gas is not provided to the Community of Sokolovic 
Kolonija or the cities of Zenica and Visoko. 

Inadequate quantities of gas provided by the Yugoslavian Government during the coldest part 
of the winter, coupled with the pal tial closing of  he Dogladi and Kasendolska Street valves by 
the Bosnian Serb side, resulted in a large number of illegal and unregulated gas connections by 
the-people-&~a~jevb.' In order to cope with the cold winter weather, they devised many 
i-_ - -  
creative heating and cooking devices which accomplished their purposes but were extravagant 
in the consumption ofgas It is estimated by knowledgeable officials that upwards of 30% of 
the gas arriving in Sarajevo is wasted by these heating and cooking devices, leaks i n  thc 
systenl and other sources of waste The reconstruction of the city's gas system must therefore 
incluclc a major en'ort to gain control of the unregulated connections, repair leakage, and 
restorc apartment house boiler houses 

In order to prevent a recurrence of thc problem, means must be established to ensure that 
adequate flow rates are received continuously from Yugoslavia during the remainder of tlie 
year, and especially as the next winter approaches. 

B. Reconstructior~ Strategies 
Reconstruction Strategies must careklly consider the sensitivities and concerns of both sides 
which have developed as the result of hostilities. Perceptions are held by the Serb side that the 

."4. 
international community exhibits favoritism toward the Bosnian Government. Most of the 

!4i? city's government institutions are located in the Bosnian side, and most of the efforts of the 
international aid community have undoubtedly been directed toward the greatest need on the 2 
Bosnian side. Nonetheless, these actions have reinforced the perception of favoritism. Also, 
suspicions exist on both sides because each side believes the other side has deliberately closed C 3  

G3 
valves or otherwise prevented utilities,from operating normally. Most of these perceptions are 
not based upon fact, although some actions have occurred on both sides which justify mutual 5 

a3 
suspicions. Confidence building efforts plust therefore be included in the efforts which will be 5 
undertaken in rebuilding the utilities infrastructure of Sarajevo. 2 

Almost all reconstruction efyorts will face strong feelings on the part of the Serb side, to the 
s 
8- m 

effect that the Serbs "own" the ficilities located within their territory. Therefore, any actions U 
on the part of the international community that appear to "unify" the utilities will be met with a3 

opposition. 

Reconstruction activiries invol\,irig the delivery of gas to Sarajevo should nor be considered i l l  

isolation of other requirements ibr heating and cooking enersy. Sections of greater Sarajevo 7 



still rely upon 9 wood and electricity for heating acd cooking purposes. Instead, the needs 
of the city should be assessed in terms of the "ener~y eq~iivalent requirements" of the various 
seciiorls of the city. An excellent analysis of these requirernents has been prepared by the 
Sarajevo based 3-E Company, a consortium of highly talented engineers and scientists. This 
group is represented by both Bosnian and Serbian engineers currently living on both sides of 
the confrontation line. The expcr:ise of this Sroup should be included in the planning for any 
reconstruction activities. Contact Mr. Sead Sirbubalo in Sarajevo or Dr. Monlo Saranac: - in 
Ilidza for further information 
7-- 

In order to ensure the cooperation of both sides, particularly the Serb side, an effective 
reconstn~ction strategy should be desisned to include a comprehensive package of assistance 
to boil; :_les. It should be developed dsing full participation of local engineers and  oficials 
from both sides who should be encouraged to work tagether to develop appropriate strategies 
within clearly defined reconstrzlcrion policy guidelines, reflecting Security Council Resolution 
900. Tile package should be fair, if not equitable in the distribution of assistance to botll sides. 
Conditions should be placed on approval of funding for each side to ensure that all steps in the 
approved plans are implemented. International representatives should also function as 
program evaluation staff to the various teams, objectively resolving issues of contention. 

Projects are on going in Sarajevo to expand the pipeline network. However, emphasis must 
be placed on gainins control of the illegal connections, the installation of approved heating and 
cooking appliances, and the restoration of central boilers ill large apartment houses and public 
facilities. Projects on the Serbian side include expansion ot'lhe gas network, restoration of 
central boiler systems and expansion of the gas pipeline to light industry.. I-Iowever, these 
projects have not received the same emphasis given to projects on the Bosnian side because 
the humanitarian need was generally greater on the Bosnian side. In addition, docurllentation 
procedures for acquiring foreign assistance are not fully understood by officials on the Serbian 
side. This lack of understanding, coupled with a reluctance of the Serbs to ask for help, has 
led to the perception that the international comnlunity is biased toward the E3osnianaside. T o  
ensure cooperation in all efforts by both sides, project facilitators need to be sensitive to these 
perceptions and may need to provide guidance regardins project planninz and equipment 
procurement procedures. 

The reconstruction effort provides the opportunity to revitalize the light industry of the greater 
Sarajevo area and to encourage the interdependence of a11 sections of the city. For example, a 

(gxs regulator fa-&-men-Blamj-isreported-to-be to produce superior clyaIiry-- 
regLiEtors at a iractlon of ihe cost o ~ - U ~ e a ~ r - G 2 r i C a n C G m ~ n i e s .  .--- Additionally, the E 
Serb sidehas identified projects to extend the gas network to homes, a id  to provide gas for X 

the Raylovac B a w  the Blazuj plywood f a c t 2 ,  an-!id;" cave t  factory, the w a r & k  0 
fictor-y and other prdjects. All of these projects provide t le opportunity to create jobs and a 
helpcto return the city to normal. conditions. !t! 

B1&8 e 
111. ANALYSIS / g j  
A. Flow Rate Requirements of Sarajevo 4 
The current flow rate of 24,000 CMPH is sufticient to meet the current needs of Sarajevo. 
However, adequate quantities were not regularly received from Yugoslavia during the winter u.3 6 
months, and gas is still not provided to Zenica or Sokolovic Kolonija. It is clear that a3 

Yugoslavia is using approximately 37,000 Chll'H for its own purposes, and if adequate 
quantities of gas are to be received to provide for these communities, the flow rate from 


