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Backqround 

In order to facllltate the shut down of the Armenlan Nuclear Power Plant (ANPP, 
Medzamor), the Unrted States Agency for lnternatlonal Development (USAID) has 
tasked Burns and Roe Enterprrses, Inc under ~ t s  Energy Efflclency and Market 
Reform Project (CCN-0002-Q-00-3154-00) to perform Delrvery Order No 28 
Armenla Power Supplv/Conservat~on Program The overall objective of Dellvery 
Order No 28 IS to conduct the analyt~cal work on SIX projects to promote 
Investment In energy projects that could supplement or dlsplace electrical 
consumption to ensure that the ANPP can be closed as planned wlthout creatlng 
another Armenlan energy crlsls Therefore, thls report, as one of the SIX 

referenced projects focuses on reducing lrrrgatlon losses to Increase hydroelectric 
production 

USAID Interest In irrlgatlon losses, from an energy standpoint, came about partially 
as a result of a statement made by Lahmeyer lnternatlonal In thelr Armenra Least 
Cost Planning report Wlthln thls report, Lahmeyer states that lrrlgatlon losses 
amounted to approximately 900 gigawatt hours of electrical energy production due 
to decreased flow through the Hrazdan-Sevan Cascade hydropower system 
Although the World Bank has undertaken an extensive lrrlgatlon system 
rehabllltatlon program, some energy related issues could be further expanded 
wlthln the context of the Bank's program 

World Bank Prolect Components 

The World Bank project IS estrmated to cost approximately $57 MM and IS divided 
Into 2 phases Phase 1 of the project is currently nearing completion 

The primary project components are as follows 

Rehabilltatlon of 12 major conveyance systems and the Ararat Valley 
groundwater network . Establlsh pllot projects for water distribution and new Water User's Associations 
(W UAs) 
Finance operation and maintenance (O&M) costs of the irrigation infrastructure . Establlsh a project implementat~on unlt 

The conveyance systems that are to be rehabllltated include those systems wlth 
water derlved from the Hrazdan-Sevan Cascade system Addltlonal detalls can be 
found In the attached Trrp Report 



Rehabilitation works include 

141 5 km of main canals . 523 2 km of secondary canals . 1,411 km of tertiary canals . 548 km of nonpressure prpe . 40 km of pressure p~pel~ne 
Antrcorrosron measures for new and existing pipelrnes 

World Bank Project Specif~cs 

Currently, approximately 30% of farmers do not receive a suffrcrent amount of 
irrigation water As a result, the overall area of arable land has decreased The 
water savings as a result of the rehabilitatron project will be applied to additional 
arable land and maintaining a consrstent irrigation resource to exrsting users It is 
worthwhile to note that additional water will not be withdrawn from the Hrazdan- 
Sevan Cascade to supplement the agricultural expansion aspect of the project In 
addition, the rehabilitation project will not srgnificantly increase energy-related flow 
through the Hrazdan-Sevan Cascade 

Enersv Related Issues Wrthin the World Bank Prolect 

The World Bank has addressed some energy efficiency issues wrthin the scope of 
the project For example, investments that would replace electric pumping with 
gravity irrigation were given the highest prrority In addrtion, 650 existing pumps 
will be rehabilitated or replaced 

Recommendations 

As noted above, some energy saving steps are being incorporated Into the 
rehabilitatron project However, the followrng recommendat~ons may further define 
or augment the energy savings options available to the World Bank project 

Instead of locally procuring new pumps, focus should be placed on the energy 
efficiency ratings of the pumps and variable drive pumps should be specified 
wherever appropriate 
The economic value of expanding arable land should be demonstrated That is, 
the market value of water versus the market value of the electrrcity that the 
water would otherwise produce 
Phase 2 of the rehabilrtation project should prov~de for the development of a 
Memorandum of Understanding between electricity providers and WUAs for off- 
peak power purchases 



TRIP REPORT 

SUBJECT W 0 05928-001 
US AID Delivery Order #28 
Development of Feasibility Reports for 
Least Cost Plan for Armenia's Energy Sector 

DATE 2/24/98 

PLACE Republic of Armenia 

OTHERS MAKING TRIP Burns & Roe Harza RMA 
David Cooksley Mike Saunders Mary 

Worzala 
John Hallberg 
Yuling Chang 

PURPOSE The purpose of this trip was try to get local assistance to collect 
information about reduc~ng irrigation losses to increase hydroelectric 
production, which IS one project of the Least Cost Power Investment 
Program of Armenia To identify the possible sources of local materials 
for civil structural work, collect information on the design and present 
condition of the exlsting canals, local labor rates and productivity and any 
other information that will help produce the final cost estimate for the 
project 

SUMMARY We arrived in Yerevan, Armenia at the night of January 3 1 of 1998 
On February 2, we started to v~si t  different Ministries and Departments, to 
discuss our projects and request mformatlon, we left Yerevan on the 
morning of February 11 Based on our findings, the information contained 
In the Lahmeyer report, which involves fix~ng the irrigation losses to save 
20% of water is not necessarily accurate and the diversion of these saved 
waters for use In power generation is in questlon The government has 
recognized the agr~cultural sector as the first priority of the country's 
economy and the Government of Armenia has already secured Bank loans 
through the World Bank for an irrigation rehabilitation program This 
program ~ncludes most of the irrigation canals in our study area (1 e the 
Hrazdan-Sevan Cascade Irrigation System) The Water Master Plan shall 
be deterrmned by the Government of Armenia, and wlll decide who will 
get how much water A detailed d~scussion on all the meetings are in the 
following section 



ATTACHMENTS 

1 Document of The World Bank Report No 128 1 1-AM, Staff Appraisal Report Republlc 
of Armenia Irrigation Rehabilitation Project, November 2,1994 

2 Document of The World Bank Report No P-6279-AM, Memorandum and 
Recommendation of the President of the International Development Association to the 
Executive Directors on A Proposed Credit of SDR 29 4 Mill~on to The Republic of 
Armenia for an Irrigation Rehabilitation Project, November 2,1994 

3 A Copy of Cost and Schedule "Procurement Plan, Armenla Irrigation Rehabilltation 
Project " prepared by Irrigation Rehabilitation Project Implementation Unlt 

DISCUSSION 

The following are detalls from discussions of meetlngs listed by date and location, 

Date February 02,98 
Location Armhydroenergyproject Institute 
Person Director, A Grlgorian and Chief Engineer, Arkadi M Sarluslan 
Tel (8852) 532-362 

After our introduction, Mr Grigorlan introduced then Institute whlch contans 
Mapping, Hydrology, Geology, Econormc, Water, hga t ion ,  Hydro-Techn~cal, and 
Construction Departments They have about 80 engineers in the Instltute, and performed 
the deslgn and construction of Hydro-power station, canals etc We made a request for 
deslgn information and deslgn data on the existing canals Mr Grlgorian stated that they 
deslgned all Hydro-power stations in Armenla and have the design lnformation we 
requlred but need pemsslon from the Mlnistry of Energy We also asked who is 
responsible for inspection and mantenance of the canals, Mr Grigorian stated that they 
are responsible for inspecting and mantaning the canal system as of January 1998 
Armenergo previously did this work (1 e , inspections and mantenance) The canals are 
typically Inspected every three (3) years 

Date February 02,98 
Location US AID at Yerevan 
Person Director, Bill Smth  and Energy Program Assistant A Kazakhetsyan 
Tel (3742) 15 1-955 

We reported the arrival of Burns & Roe task team, introduced every one m the 
team to US AID and requested assistance to meet various Mlnistry personnel, to explaln 
the purpose of our rmsslon, and to ask the different Ministry's help in providing the 
necessary lnformation we required Mr S m t h  stated that he has sent letters to the 



Ministries as previously requested and would facilitate any lnformatlon needs if we 
experience delays Mr Sm~th  plans to attend the meetlng with the Ministry of Energy 
and to meet the Deputy Minister, Dr Garen Galust~an 

Date February 02,98 
Location Mlnlstry of Energy EnergyInvest 
Person Director, Armen Yeghlazarian 
Tel (3742) 592-648 Fax (3742) 15 1-809 

Mr Yeghlazarian has been assigned to coordinate our work with the Ministry of 
Energy He also answered some general questions about energy conservation programs in 
Armenia and locations where we may gather information for the projects However, he 
has no specific lnformat~on about irrigation losses, he recommend to contact the 
Armhydroenergyproject Institute for this type of information 

Date February 03, 98 
Location Ministry of Agriculture 
Person Head of Water Resources and Melioration, Gngor~an Razrmk 
Tel (3742) 525 8 12 

Based on our discussion with Mr Razmlk, He gave us an overview of the 
irrigation system's present and future The country has approximately 284,000 ha that are 
dependent on Irrigation, where 42% of area requires some lund of pumping, 65% of the 
total water cost is from energy use, total of 202 billion KWH energy was used He told us 
about the World Bank's irrlgatlon rehabilitation project, which rehabilitates elght of the 
major conveyance systems These include repair of concrete canals, replacing steel 
pressure pipelines, building new spillways and canals at h~gher elevations, uslng gravity 
Instead of pumping to save energy, and help in the establishment of a pllot project to form 
outlet-level water users associations(WUA) of 10-15 farmers, given responsibility for 
operating, mantenance and water charge collection, to improve the over all water 
management The WUA pilot project will be used by the government as a guide to 
reform the Irrigation system in the future For detaled informat~on he recommended we 
talk to the Armwaterproject Institute of the Ministry 

Date February 03,98 
Location Ministry of Energy 
Person Deputy Min~ster, Garen Galustian 
Tel (3742) 525 205 Fax (3742) 151 687 

We met Dr Galustian at the Ministry wlth Mr Bill Smth  of US AID'S presence 
Mr Smth  gave the opening statement to Introduce the projects, and Dave took over to do 
a detaled presentation of each project and requested for assistance to accomplish the 
work Dr Galustian appreciates our projects, prormsed cooperation and asslgned Mr 
Armen Yeghiazarlan of EnergyInvest as prime coordinator, along with Dr Robt Kharazin 



and Dr Ruben Muradian as an assistant 

Date February 03,98 
Location Ministry of Nature Protection 
Person First Deputy M~n~ster ,  Simon R Papyan 
Tel (3742) 530-792 Fax (3742) 15 1-959 

We try to find out is there any Environmental laws or regulat~ons for power plant 
development Mr Papyan Introduced their International Relatlon person, Mrs 
krakosyan to us, (Tel53-36-29, Fax 15-18-40) she will help to collect any inforrnatlon 
we require 

Date February 04,98 
Location Bums & Roe office at Yerevan 
Person Ministry of Energy Personal Dr Ruben Murad~an & Dr Robt Kharaz~an 
Tel (3742) 525-783 

Dr Muradian & Dr Kharazian visited Bums & Roe's Yerevan office, they talked 
about the energy conservation programs of Armenia, and about each of our projects Dr 
Murad~an has visited the different irrigation systems and seen the damaged canals and 
plpes he will make arrangement for me to vislt the Cascade 

Date February 04, 98 
Location Hydromet Department 
Person Gennady Kodjoyan, Head 

The department has all lunds of meteorological and hydraulic data for 100 to 150 
years of the country, they have 45 meteorological stations and 100 hydraulic monitoring 
points, they have maps for maxlmum and mlnimum temperature, ra~nfall, snow and much 
other ~nformation, but we have to Identify the particular information we are interested in 
and help to make coples and they will prov~de the data Quest~on about how much water 
used for in~ga t~on ,  they refer to Armhydroenergyproject Institute, and Armwaterproject 
Institute 

Date February 05,98 
Locat~on Hagler-B alley 
Person Director, Dean S White 
Tel (3742) 266-4 13 Fax (3742) 15 1-649 

Mr White explaned the experiences Hagler-Baley have had with various 
M~n~stries of Armenia, and what k ~ n d  inforrnatlon they have or they know of They w ~ l l  
provide us w ~ t h  a copy of the English verslon of the Armenia Energy Law, and made 
comments about the Lahmeyer report Mr White states that the numbers used in the 



report may not be accurate, they are collect~ng new data in the energy sector and w~l l  use 
a different model to perform a new analys~s In the irrigation area he recommends 
checlung the World Bank reports 

Date February 05,98 
Locat~on Energy Commiss~on 
Person Commiss~oner, Mels Avagyan 
Tel (3742) 568-867, (3742) 592-708, (3742) 507-269 Fax (3742) 505-346 

The existing hydropower plant equ~pment is old but is being kept in operating 
condition, because the hydropower system is the last reliable natural source of power I 
asked the commissioner about his vision of the waters usage for the Republic Mr 
Avagyan replied, that this is a polit~cal problem, and will determined by the Government 
But fixing the irrigation system to reduce the water loss is the determined direct~on Any 
other water savlng measure is controlled by the Government especially the water from 
Sevan lake 

Date February 05,98 
Location Operat~ng and Mantenance Economy 
Person General Director, Mamikon T Gasparyan 
Tel 57-09-09 Fax (8 8852) 57-06-03 

The organization was the Water Project Inst~tute under the Ministry of 
Agriculture, responsible for design construction and maintenance of all irrigation systems 
It is now a private enterprise, responsible for operating and malntenance of the irr~gation 
systems He also po~nts out that the World Bank has financed to rehabilitate 8 irrigation 
systems, which Include the major and secondary canals, replacement of new pumps with 
spare parts, however, Mr Gasparyan claims h ~ s  organ~zation has no budget to perform 
malntenance services 

Date February 05, 98 
Location Tacis 
Person Director, Alan Littler 
Tel (3742) 65 1-262 Fax (3742) 151-730 

We questlon ~f Tacis has any knowledge about the labor cost, material such as 
concrete, steel pipe cost We also asked about any ~nformation on the tunnel 
construction Mr Littler says Mr Armen Yeghiazarian of EnergyInvest has a 11st of labor 
costs In addition, the World Bank Human Resource report should also have the labor 
cost 

Date February 06,98 
Location Annhydroenergyproject Inshtute 



Person Director, A Gr~gorian and Chief Engineer, Arkad~ M Sarkisian 
Tel (8852) 532-362 

We returned to the Institute to meet Mr Grlgorian and Mr Sarlus~an again They 
did receive instruction from the Min~stry of Energy, and w~l l  cooperate m providing us 
with the information we requlre, however, when I requested the map of exlstlng irrigation 
channels and the existing canal design data, they stated that they do not have a map which 
is mantamed in the Armwaterproject Institute The ex~stlng canal design data is in the 
archives, and slnce the Word Bank project IS doing the new design, for re-construction, 
therefore, they thlnk the old design data is useless for us, and we should talk to the World 
Bank group and get the new des~gn information 

Date February 06,98 
Location Ministry of Finance and Economy 
Person Senior Adviser to Minister, Merouzhan Mikayelyan 
Tel (3742) 523-786 Fax (3742) 15 1-069 

It is confirmed that World Bank loan is implemented and the rehabilltation project 
is started, the Project Implementat~on Unlt is organized and the name and location of the 
Unit has been made avalable to us 

Date February 06,98 
Locat~on Ministry of Privatization 
Person Vice Minister, Ashot Markoss~an 
Tel (3742) 527-635 Fax (3742) 506- 172 

The country is moving toward the privatization of all state own utilities, factories, 
etc On December 2, 1997 Armenia set up new directives about privatization, now private 
shares can reach 7096, the foreign investment can be 5 1 %, some new laws will be issued 
around 1" of April 

Date February 09,98 
Location Ministry of Energy Sevan-Hrazdan Cascade HPP 
Person General Director, Mels Hakopian and Deputy, Garegin Baghdasarian 
Tel (3742) 592-500 

I visited the Sevan-Hrazdan Hydroelectric Power Plant, Mr Hakopian first 
introduced the HPP's Cascade system, which conslsts of 7 power plants, along the 
Hrazdan rlver Total deslgn capacity are 550 MW, the power plants use the water from 
Sevan lake and the inflows of the Hrazdan rlver, there is also a tunnel (Arpa-Sevan) 
diverting the water of the Arpa river to the Sevan lake, an extension of this tunnel, is 
presently under construction, to connect the Vorotan river This is in order to divert the 
water of Vorotan river to the lake in the future Mr Hakopian points out that all the 



power plants are between 30 to 60 years old, and are not very good, but the Sevan- 
Hrazdan Cascade is of strategic importance for Armenia, it is an emergency reserve 
power system, therefore, all the power plants are in working condition, but most of the 
irrigation canals are in unsatisfactory condition When I asked if anyone knew how much 
water was being lost, the reply IS a lot, but no one can provide any numbers They say 
that most of the water being lost is in the canals under the irrigation system of Ministry 
of Agriculture The canals under the hydropower plant systems are in much better 
condition Because of the weather and snow cover, I could not see the actual condition 
of any of the canals The Argel HPP spillway, damaged due to land slide, was visible 
from across the river Mr Hakopian also provided me with a copy of "Sevan-Hrazdan 
Cascade of HPP State Enterprise - Business Plan", and a brochure "Power System of the 
Republic of Armenia- Sevan-Hrazdan Cascade of HPP SE ' 

Date February 09,98 
Location h g a t i o n  Rehabilitation Project Implementation Unit 
Person Head of Water Management Section, Samvel Ghazaryan 
Tel 570 653 Fax (3743) 906-9 13 e-mail samvel @lrp-wms armenia su 

I checked with Mr Ghazaryan about the status and scope of the Irrigation 
Rehabilitation Project of Armenia, which is financed by the World Bank Mr Ghazaryan 
states that the project rehabilitates eight of the major conveyance systems, which covers 
about 60% of Armenia's Irrigated land including, aqueducts, siphons and hydraulic 
structures of Shirak, Talln, Abovian(Kotalk), Arzni Sharmram, Lower Razdan, 
Octemberian, Artashat, and Getik The four conveyance systems wlth bold faced letters 
are in the Sevan-Hrazdan River system, the system under our study These rehabilitation 
projects has been started, that include some 141 km main canals, 523 km of secondary 
canals, 1,411 km of tertiary canals, the contract for the first phase of rehabilitation works 
have been signed in 1997, the second phase rehabilitation works are to be signed in 1998 

e - 
Date February 10,98 
Location Armenergo 
Person Head of Foreign Relations, Ruben Oganessian 
Tel 

We asked about the organizatron's work, cost on large excavations, general 
concrete and civil works The replles are that Armenergo designed and constructed 
transmission line and sub stations The transmission towers use standard Russian 
designs There is no cost data for any of the work, because no work was performed in 
recent years They can provide some old day costs in Rubles if we like to have them 

Prepared by 
Yuling Chang 


