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10 INTRODUCTION

The Government of Armenia (GOA) has been interested 1n developing 1ts indigenous resources
to provide energy independence and help stabilize the Armenian economy In support of this
goal, the USAID authorized funding during 1996-1997, to implement a Seismic O1l & Gas
Exploration Project (SOGEP) under Delivery Order (DO) No 26 This DO provides for the
development of the capability for the GOA to perform o1l and gas exploration Burns & Roe
Enterprises, Inc (BREI) was selected by USAID to manage the DO BREI engaged the services
of the geophysical consultants Gray & Associates (G&A) to implement this work The GOA
entity to implement this work was the Armenergyseismicproject or Seismic Institute (SI) Work
was performed over the period of August 1996 through December 1997

20 BACKGROUND

During Former Soviet Union times, a significant amount of o1l and gas exploration had been
performed mn Armemia  This data was generated using Soviet designed equipment, and
processing and interpretation techmques Through the European Union’s TACIS program
Partex-CPS of Portugal and Simon Petroleum Technology of the UK performed an assessment
of the existing data It was determined that although there was a tremendous amount of data 1t
was virtually useless The data was not of the quality and accuracy that would entice a serious
private investor or o1l company to initiate an exploration project in Armenia As an example of
204 exploration wells that were drilled m Armenia only 16 were considered true exploration well
quality, less than ten percent

Based on a request from the GOA, USAID decided to provide for the upgrade of the existing
equipment by using U S supplied equipment to improve 1ts accuracy and reliability to meet
western standards Some U S equipment was provided to the GOA during 1993, namely a
Texas Instrument DSF-V computer, controller, printer, plotter, copier and other ancillary
supplies A list of this equipment 1s provided as Exhubut #1 This equipment was 1n storage at
the SI and was the starting point for the new USAID project BREI was authorized to start work
i August, 1996

30 DESCRIPTION OF WORK PERFORMED

All technical work for this task was managed by Dale Gray of G&A The procurement, logistical
support and overall management was performed by BREI

The general areas of work performed under this DO are as follows
. Preparation Period
> Upgrading of the existing seismic equipment, including mtegration of
Russian/U S equipment
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> Testing of the existing seismic equipment

> Rehabilitation of the SI vehicles to make them operable

> In-country classroom and field training on the new equipment for data collection
. Field Testing and Traiming Phase of the USAID Project
. Traming 1n the USA for Armenian geophysicists in seismic processing and mnterpretation

Preparation Period

Verfication of Previously Supplied Equipment--

Upon authorization in August, 1996, BREI dispatched Mr Robert Hinson of Seis-Tech, who was
a subcontractor to G&A, to verify the condition completeness of the equipment delivered 1n 1993
fromthe US This was completed 1n September 1996 It was determined that all equipment was
accounted for and 1n good working order The computers and copier were being used for word
processing, games etc , and the copier had been used to the extent 1t needed additional toner, but
the equipment was all n working order Mr Hinson operated each piece of equipment as part of
his verification

In addition, this trip 1dentified other equipment that would be needed to make the upgrades
current and reliable Specifically, the additional equipment needed was a multi-source processor
with five memory boards and cabling, upgrade in the SeisCam software for correlation
capabilities, 8mm tape backup, radio with the frequency of the Belarussian vibrator trucks, a
sweep generator, spare cards for the DFS-V, and an emergency generator to provide a power
source for the recorder station

Upgrading of Seismic Equipment--

The upgrade of equipment took place at the SI facility at Ashtarak A panel truck (URAL-4320)
was designated for use as a Sexsmuc Station This truck needed an alternator, 2 tires, fuel pump,
belt set and other miscellaneous parts It was fitted with tables for mounting the DSF-V,
ocilliscope, radios and other miscellaneous control and processing equipment

The four viberoses trucks (KRAZ-255B), which supply the signal for processing, were 1 good
condition There were some maintenance items that needed attention, such as batteries,
alternators, new hydraulic hoses, o1l, etc BREI provided this material to the SI from local
suppliers

However, the other supporting vehicles were not usable for the project without substantial

repairs These vehicles included 3 panel (doghouse) trucks (GAZ-66), 1 fuel truck, 3 jeeps, 1 bus
(crew transport), etc  BREI provided all the necessary parts for this repair work from local
suppliers The mechanics from the SI made the necessary repairs
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The mn-country traming focuses on the DSF-V equipment Two weeks of classroom training was
provided Mr Hinson provided all this traiming  The traiming was done while the installation
work was ongoing The nstallation included troubleshooting equipment, normally a part of this
type of work, in addition to the challenge of obtaining the materials necessary locally in
Armenia

Classroom traming for five staff personnel from the SI and one from BREI They were

Ashot Geozalian
Abrek Musaelian
Arthur Karapetian
David Arutuman
Gevork Manaserian
Georgl Aslanian

Completion of Preparatory Period--

Upon completion of the preparatory period on January 13, 1997, all the equipment was tested
and witnessed by G&A and BREI On June 14, 1997, an Act stating the acceptability of the
equpment and 1ts readiness to be taken to the field was signed m BREI’s office by SI, BREI and
G&A A copy of this Act 1s provided as Exhibit #2

Field Testing and Traimming Phase of the Project

During the course of the USAID project, the GOA signed a contract with the Armeman
American Exploration company (AAEC) for the drilling of wells and collection of the seismic
data Therefore, 1t was decided to place more emphasis on traming than data collection With
this 1n mind, the selection of the field test site had to be tailored to ensure adequate testing of the
U S seismuc recorder (DSF-V) that has been interfaced with the Belorussian Seismotechniques
Vibrators In addition, this field work and traiming would ensure that the SI crews are
adequately trained to work on the AAEC project The location of the test area was based upon
the criteria that the test area should be 1n a “good” data quality area located near Yerevan, and be
located 1n an area with “easy” to moderate terrain

After a review of the Partex and Simon reports, discussions with the O1l & Gas Exploration
Project Implementation Unit, 1t was decided to select a previously shot line, NRY-87-14 This
line 1s approximately 4 5 km to the west of the country’s best o1l show well, Shorakhpur #1 The
field test area 1s within 25 km of Yerevan and 1s located on a reasonably straight road The road
1s actually oriented obliquely from NRY87-14 about 15 degrees, but the advantages of easy road
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access for better training outweigh the necessity of exact duplication since the main mission 1s
training not location of a new well The line was scouted by Dale Gray (G&A) on June 12, 1997,
and he was able to verify the above criteria and the absence of basalt flows 1n the test area as
well For more details on the data collection field testing approach see Exhibit #3

The field work lasted from June 16, 1997, to June 27, 1997 This phase of the work included
transporting the equipment to the test site, training the crews m how to lay the geophone arrays,
selecting the optimum geophone array based on testing, operation of the vibrator equipment,

use of the stacker correlator to run vibrator similarities, and data recording This testing period
verified that all of the SI vehicles and electronic equipment was operating properly and the
personnel were qualified to begin their project for the AAEC and do a professional job On June
27, 1997, the project was declared complete and was documented by an Act as shown 1n Exhibit
#4 All equipment was returned to Ashtarak The director of the SI, Mr Frederick Arakalian,
sent BREI and G&A a letter of appreciation for successful implementation of this project, see
Exhibit #5

US_Traming in Processing and Interpretation of Data

The AAEC had entered into a leasing agreement with the GOA for the collection of seismic data
and the drlling of three wells over a one year period This fact reduced the importance and
urgency of the data collection which was to be performed under DO#26 However, what was
needed by the SI was additional tramning 1n data processing and interpretation of the data
Therefore, BREI/G&A recommended, and USAID agreed, to make the emphasis of DO#26 to be
more training and less field data collection Specifically, training for 5 Armenian geophysicists
1n the USA was provided for 6 weeks

The training was managed by G&A and took place mainly at the Western Geophysical
Processing Center 1n Denver, Colorado Thus training used the data collected in the USAID
project for training of the Armenians i addition to other Armeman data This made the training
directly applicable to the work the individuals performed for AAEC when they returned to
Armema The type of analysis and traiming will also be applicable for other industries such as
coal, mineral resources, etc

Prior to the start of the USA training, G& A prepared a Training Plan which 1s attached as
Exhibit #6 This plan laid out the purpose and highhighted the key hardware and software to used
in the tramming  The specific training provided, training results and recommendations for
additional training are provided in Exhibut #7

Exhibuit #8 provides photos of various pieces of equipment during the rehabilitation phase
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Funding for Rehabilitation and Equipment--

USAID funding for DO #26 provided for the procurement of U S supplied equipment,
procurement of locally supplied materials to implement this work, tramnmg, and processing of
datain the US A breakdown of these funds 1s as follows

ITEM DESCRIPITON AMOUNT, $ (USD)

No (Approx Values)
1 U S Supplied Equipment and Software $140,000
2 Locally supphied materials $26,000
3 US traiming $40,000
4 Processing of Seismuc Data $20,000
5 TOTALS $226,000

40 SCHEDULE

A milestone schedule for this DO 1s provided below

potential contracting options
to use with the SI

DATES ACTIVITY COMMENTS

Aug 1996 DO Authorization

Aug 20-Sept 10, 1996 Robert Hinson, in-country to | All equipment was accounted
verify equipment condition for and was 1n working

condition

Nov 1-Feb 1, 1997 Procurement of new
equipment

Feb 1997 Started discussions regarding | Inrtially the SI indicated that

they would be privatized in
one month This was not to
be the case Therefore, BREI
could not contract with them
as a GOA entity for therr
services
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April 25-May 23, 1997

Seismic Equipment Training

Classroom training for five
staff from the SI and one
from BREI They were
Ashot Geozalian

Abrek Musaehan

Arthur Karapetian

David Arutunian

Gevork Manaserian
Georg: Aslaman

April 1997- June 13, 1997

Started the process of
rehabilitating the SI
equipment

June 13, 1997

SI vehicles declared
operational Repair phase
completed

An “Act” was prepared and
signed by the SI, BREI and
G&A, see Exhibit #3

June 16-27, 1997

Field testing and training

This phase was declared on
June 27, 1997

July 23 to Sept 5, 1997

USA Tramning 1n Denver,
Colorado

Dec 31, 1998

DO completion date

50 RESULTS AND CONCLUSIONS

Results--

Major results of DO#26 are as follows

. Provided training i Armemnia on the use and maintenance of the DSF-V equipment
supplied to the SI

. Procured additional upgrades to the software and hardware needed to perform this work

. Interfaced Soviet designed seismic vibrator equipment with USA supplied hardware and
software

. Rehabilitated the four existing vibrator trucks

. Rehabilitated eight other vehicles needed for the implementation of the seismic
campaign

. Tested equipment for 10 days, taking actual seismic data

. The SI contracted with the AAEC
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> The SI shot 120Km for the AAEC at $3,000/KM, generating $460,000 in
revenues for the SI

> There were no significant failures of the equipment repaired with USAID funding,
in performing their work for the AAEC

> The SI successfully completed their contract with AAEC

. Five Armemans were trained in the U S to perform processing and mterpretation of
seismic data on state-of-the-art hardware and software
. Three of these Armenians were able to be involved 1n the processing of data using the

PROMAX equipment leased by AAEC AAEC 1s performung the detailed processing and
mterpretation back m the U K

Conclusions--

Based on the above results, 1t 1s clear that this project was a success By providing the SI with
the tools and tramning necessary to implement a seismic project, they were able to contract with a
private American company and successfully deliver a service It 1s also clear that although the SI
had not used the vibrator equipment for quite some time, they had retained enough technical
resources to implement a significant project

60 RECOMMENDATIONS
Recommendations are as follows
. The SI staff should remvest funds for "capital preservation” of the vibrators, seismic

station and other equipment needed for seismic data collections This will allow them to
quickly mobilize 1f other opportumities arise

. The SI should expand the use of this equipment to areas other than o1l & gas, such as
coal, minerals, etc
. USAID should consider additional tramming and procurement of a state-of-the-art

PROMAX system simular to that used by AAEC for processing and interpretation This
was recommended by G&A, but could not be implemented because of funding
restrictions

S\DOUG\DO260&G\DO26RPRT WPD



Huntsville (409) 291 2

MITCHAM INDUSTRIES, INC
Post Office RBox 1175
Huntsville Texas 77342-1175

[
~J
<3

Houston (713) 353 4475

Fax (409) 295 1922

TRANSMITTAL
1499
Stup To
AMERIAN ASSEMBLY RELIEF FUND PO Number
122CST, NW,STE350 WASHINGTON DC, 20011 Terms
PRO COURIER C/O BURNHAM SERVICE CO Nurm Boxes
16001 TRADE ZONE AVE Height
UPPER MARLBORO, MD 20772 Carrier
ATTN JOHN PASLEY 202-393-3434 Hav Bill
Prepaid
Telephone
Fax
[tem on Description Price
1 1 TEXAS INSTRUMENTS 120 CHANNEL DFS-V
: \'1/ L:f\ U’? mnmhu (‘(\MDT TI”T‘C‘ T’f"U
3 I .- CQATRDLLER- S/N 05718
4 J2. .ANALOG j(opgnz 520433, BiTA
5 1 10 TAPE TRANSPORT S/N 00716
6 1 SET OF POWER & INTERCONNzZCT CABLES
7 1 SET OF SHOCKS & MOUNTING RACKS
8 1 BOARD LEVEL SPARES KIT W/ EXTENDERS
9 1 DECODER 200 S/N 214107 IYN BACK-
10 PACK W/ PT400 RADIO S/N J02BIG
1: ALL INTERCONNECT CABLES & CHARGER
12 1 ENCODER 200 S/N 64507 W/ CABLES
13 1 MITREK RADIO S/N 433H324:73 W/
14 WIRING HARNESS, MIC, SPEAKER,
15 SELECTOR HEAD, INTERCONNETS
16 1 COMPONENT SPARES KIT
17 1 SPARES KIT FOR ENCODER & DECODER
18 2 LAMBDA POWER SUPPLIES 1z JOLT
v S,N H35715%, n7454%
20 1 I/0 RLS-240M ROLL SWITCKF ¢ /N 55967
Sub-Total
Discount
Sales Tax at
Freight
Please Sign and Return one copy Total
Received By Sh.pped By

D GRAY
WIRE TRANSFER

NO

dmount




MITCHAM INDUSTRIES, INC.
Post Office Box 1175
Huntsville Texas 77342-1175

Huntsvitle (409) 291-2277 Houston (713) 353-4475 Fax (409) 295 1922
TRANSMITTAL
1499
Ship To
AMERIAN ASSEMBLY RELIEF FUND PO Number D GRAY
122CST, NW,STE350 WASHINGTON DC, 20001 Terms WIRE TRANSFER
PRO COURIER C/0O BURNHAM SERVICE CO Num Boxes
16001 TRADE ZONE AVE Weight
UPPER MARLBORO, MD 20772 Carrier
ATTN JOHN PASLEY 202-393-3434 Way Bill
Prepaid NO
Telephone
Fax
Item Qty Description Price Amount
1 1 SEIS-CAM PLOTTER COMPLETE WITH
= 1 REYBCARD S/ 20166
3 1 SET MANUAL & COMPUTER DISK
4 1 SET OF POWER & INTERCONNECT CABLES
5 1 HP LASER JET PRINTER
6 S/N JPBG061329
7 1 DECODER 200 S/N 174107 (SPARE)
8 1 PT-400 RADIO S/N 232AFN0071
9 1 LINE FILTER DEGAUSSER S/N 37
10 W/ CABLING
11 1 PVS~-820 S/N 11 W/ CABLING
12 1 TEKTRONICS 465 OSCILLOSCOPE
13 S/N B098201 W/ PROBE
14 1 FIELD ENGINEERS TOOL KIT W/
15 CRIMPING TOOL, PIN EXTRACTOR,
16 WIRE WRAP TOOL, METER
17 2 SPARE ELCO CONNECTORS W/ PINS
18 2 220 VOLT A/C UNITS
LS i4 12 VOLT BATTERIES
20 16 12 VOLT HEAVY DUTY BATTERIES
Sub-Total
Discount
Sales Tax at
Freight
Please Sign and Return one copy Total
Received By Shipped By




MITCHAM INDUSTRIES, INC
Post Office Box 1175
Huntsville Texas 77342-1175

Huntswille (409) 291 2277 Houston (713) 353 4475 Fax (409) 295 1922
TRANSMITTAL
1496
Ship To
AMERIAN ASSEMBLY RELIEF FUND PO Number D GRAY
122CST, NW,STE350 WASHINGTON DC, 20001 Terms WIRE TRANSFER
PRO COURIER C/0O BURNHAM SERVICE CO Num Boxes
16001 TRADE ZONE AVE Weight
UPPER MARLBORC, MD 20772 Carrier
ATTN JOHN PASLEY 202-393-3434 Way Bull
Prepaid NO
Telephone
Fax
ftem Qty Description Price Amount
1 131 CDP CABLES W/ 2 TKO'S & 110'
2 INTERVAL W/ TITAN II'S
3 280 MARK PRODUCTS L15A 14 HZ 600 OHM
4 STRINGS OF 12 W/ KC2M4 TKO’S
5 1 LOT OF SPARES FOR CABLES & PHONES
6 INCLUDING DUST CAPS FOR KC2M4 &
7 TITAN II’S, ELEMENTS IN CASES,
8 ELECTRICAL TAPE, FRICTION TAPE,
9 SCOTCHKOTE, BANANA PINS, SPIKES
10 1 TRAVIS ELECTRONICS CC-120 CABLE
11 TESTER W/ SHORTING PLUG
12 100 REELS OF 10" X 2400’ RECORDING
13 TAPE
14
15
16
17
18
19
20
Sub-Total
Discount
Sales Tax at
Freight
Please Sign and Return one copy Total
Received By Shipped By




Gray and Associates
International Geophysical Consultants

1982 \ 78" Street Sunte -
Scottsdale AZ 8<_=m
(602) 905 8689 phen:
(602) 905 8818 ‘1

June 13 1997

Frederick Arakelian Director
ArmEnergy SeismicProjects
Hrazdan Canyon

Yerevan

Republic of Armenia

cc Dr Garen Galustian Deputy Minster of Energy
cc Dr Andre Aghabalyan Petroleum Projects Implementation Unit
cc Mr Doug Tuckhorn Burns and Roe

RE  Completion of Equipment Preparation of Seismic Training
USAID Project

Dear Frederick

Mr Robert Hinson (Grav & Associates) Mr Doug Tuckhorn ( Burns and Roe) Mr
Levon Yegiev ( Seismic Institute) and I went to the Ashtarak to inspect and test the
seismic field equipment that has been prepared for the Field Test and for routine field
operations

We first inspected the four vibrators We confirmed that each one was capable of driving
had proper equipment and was capable of generating a seismic signal ( sweep) We then
tested all four of the vibrators with a wireline similarity to confirm that all four vibrators
were capable of generating the exact signal required for seismic field operations together
(Similanty Test) The results of the similanty test confirms the working order of each
vibrator individually and the tour vibrators, collectively A copy ot these tests which
have a time and date stamp at the top of the form are attached to this letter Each truck
was tested and approved for engine performance and safe operations

We 1inspected the three trucks ( reel trucks™) that will be used for transportation of the
geophones and cables to the field for seismic operations Each truck was repaired to a
safe status for field operations

The recorder ( seismic station ) was tested for the working elements ot the DFS V,
Seiscam and tape drive All were approved as being 1n working order to manufacturer s
specifications This information was stored on computer tape for confirmation processing
in the United States bv Grav & Associates The recorder truck was tested and 1s 1n good
working condition The generator was tested and approved as well
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The field operations Teep was used for field investigations by Mr Dale Grav and Mr
Abrek Mousaleian on June 12 1997 and was 1n working order The survey jeep was
reviewed and 1s in good working order

The field transportation bus was inspected and approved for field operations

The fuel truck parts were delivered on June 13 and will be repaired by Mondav  Tune 16
The repairs on the fuel truck relativels minor and should not delav operations on June 16

There are a few remaining repairs but none that will not allow the seismic crew to
commence field operations on Monday June 16, 1997

The most sigmficant repair remaining ts the replacement of the hydraulic fluid for the
vibrators The replacement of hvdraulic hoses on the four vibrators was largels
completed by the Seismic Institute on Saturday June 14 with monev supplied by a third
party Burns and Roe staff are trying to find a source for hydraulic fluid and the fluid will
be replaced as soon as a supplv of the fluid 1s found Thus 1s anticipated to be on or
before June 20 The field experiments will commence on Monday June 16 with three
vibrators The fourth vibrator will be used once the hvdraulic fluid 1s found and provided
to the Seismic Institute One remaining repairs 1s the repair of the fuel truck which were
still 1n progress at 5 00 pm on Saturdav June 14 The second Jeep the observer s
troubleshooting vehicle for cable and geophone testing / replacing was approved for
repair on Thursdav June 12 and should be ready for assisting field operations by mid
week (June 18 +/-)

None of the list of on-going repairs should stop the Seismic Institute from starting field
operations on Mondasy June 16 1997

A list of additional equipment needs and repairs was presented to Burns and Roe and
Gray & Associates on Saturday at a 8 30 pm meeting at the Burns and Roe office 1in
Yerevan following a meeting at 5 00 pm at the Seismic Institute facilitv 1in Ashtarak

This list will be reviewed and a formal response by Burns and Roe by Fridav June 20
There were no 1tems on this list that are of immediate need that would stop the crew from
starting operations on Mondav June 16 with three vibrators for the Field Tests The
action items on this list will be considered a part of the on-going field operations
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We are therefore declaring that the “Equipment Preparation” phase of the USAID
operation was completed at the end of the business day on Saturday, June 14, 1997
and that the “Field Testing and Training” phase of the project will commence at

9 00 am on Monday, June 16, 1997

ted by
' LA
AL
N Robert A Hinson Levon Yegiev
Sersmic Field Operations Engineer Chief of Parts
Abrek ;\’éuzalelan
® Chief Geophysicist

Hrant Hakopian
ﬂ*(}lﬁ, SL“—Y Chief Engineer
G Dale Gray
Senior Project Geophh sicist
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® Douglgg D Tuchhofh : rederich AraKelian
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Hionb 13, 1997

OpeaepUK ApaKeAstH, AUDEKTOD
"ApMaHeproceiicMonpoek”
PaspaHckoe yieAbe

EpeBaH

PecrybAnika ApMeHHs

Komuu TI'-Hy KapeHy l'aAcTsiHy 3av MHHHCTpa OHepreTHKH
I'-Hy AHApero ArabardaHy, AMPeKTOpy IO OCYLIeCTBAEHHIO IIPOEKTOB IIO
HeTeIPOAYKTaM
r-Hy Ayraacy TakxopHy, AUpeKTopy [IpoeKTa, KoMnaHus 'Burns and Roe’
Tema  3aBeplleHHe IIOATOTOBKH CeHCMHYECKOro o60opyAoBaHHs no npoekty USAID

Aoporoii ®pepepHK,

r-H P Xuncon (“Gray & Associates” Company), r-H A, TakxopH ( '‘Burns and Roe”
Company), r-H A ErueB ( 'ApM3IHepProceHCMOIIPOEKT' ) U f NOCeTHAH AITApaK AAS
IIPOBEPKH M UCIBLITAHUS CeHCMUYECKOro 0OOPYAOBAHHUA H ONPEACACHUS CTENeHH ero
TOTOBHOCTH AASl MCIIBIT@HHUS B IIOAE€BBIX YCAOBHSX U AASI IIDOBEACHHS eXKepAHeBHBIX
MOAeBEIX paboT

Bo-nepBbIX, Mbl UCIBITAAU 4 BUOpaTopa MBI MOATBEpKA@eM, UYTO Ka’hABIH U3 4YeTbIpex
BUOPATOPOB IOTOB K MCIIOAB30BaHHUIO, HMeeT Bce HeoOXOAHMOe 000pyAOBaHHE
BHOPATOPHBI MOIYT [10AYYaTh H COOHpPAaTh CEHCMHUYEeCKHe CHMTHaABl {'CBHNEBI") 3aTeM Mbl &
HCTBEITAAH 4 BUOpaTOpa, COEAMHUB HX I[IPOBOAOM CO CTAHIIMEH AASL TIOATBEpPIRKAEHUSA
TOTO, 9TO BCe YeThipe BHOpATOpa MOAYyYAaIOT TOYHEBIE CUTHAABI, HeOOXOAUMBIE AAS
OAHOBPEMEHHOI'0 OCYLIeCTBAEHHUS MOAeBEIX paBoT (MCHOBITAHHE Ha MAEHTHUYHOCTD)

Pe3y\bTaThl AGHHOIO UCMBLITAHUA MOATBEDKAAGIOT, YTO KAJKABIH H3 BUOPATOPOB
HaxoAMTCA B paboyeM COCTOSHMM, U TakXke Bce 4 BUOpATOpa BMeCTe B3ATble HAXOAATCSH
B XopolileM paboyeM COCTOSIHHH

K AaHHOMY NUCBMY NPHAAralOTCs KOIMH TeCTOBHIX 3alHCeH, NOAYYeHHEIe B ITponecce
HCNLITAaHUSA C yKa3aHWeM BpeMeHM M AaThl UCILITAHUs Ha BepXHeH 4acTH OAaHKa
Kakpoe TpaHCIOPTHOE CPEACTBO MCIBITAHO U MOXeT OBITh IPHUEATO C TOYKU 3PEeHUs
paGoThl MoTOpa U Oe3onacHOCTH (pyHKIHOHUPOBaHHA MBI HCIIBITaAM 3 CMOTKH,
KOTOpble HCTIOAB3YIOTCS AAS TPAHCIIOPTHPOBKH reO0@OHOB H KabeAeH B IMIOAE AAS
BEITIOAHEHHUST OAEBbIX paboT KaKpoe TPaHCHOPTHOE CPeACTBO OTPEMOHTHPOBAHO U

(P YHROUOHUPYET HOPMAaAbHO PeKopaep (ceMCMHYECKHH KOMIAEKC) HCIIBITAH AAS
MMOATBEDXAECHHUS (PYHKIHOHUPOBAHHUS BceX KoOMIoHeHTOB DFS-V Seiscam u
TpaHCcIopTepa AeHThl Bce yKasaHHOe 0O0OpYAOBaHHe HAXOAHMTCA B HOPMAAbHOM padoueM
COCTOAHHU B COOTBETCTBHH CO ClleH(MUKALUAMU [IPOU3BOAHTEAl AaHHas HHdopMalus
XPaHWATCS Ha AeHTe KoMIbioTepa AAsl o6paboTku B CIIA kovnanuenn "Gray &



Associates” ['DY30BHK, Ipe yCTaHOBAEH DEKOPAED HCIBITaH, HAXOAUTCS B XOpOLIeM
COCTOSIHMM ['eHepaTOp UCIMBbITAH U TOXKe HAaXOAUTCS B XopolleM paboyeM COCTOSIHUH

YA3-469, KOTOpPBIN IpepHa3HauyeH AAST HCIIOAB30OBaHMSA B MOAEBbIX HCCAEAOBAHUSAX,
npoBepeH r-HOM A I'pefieM, r-HoM MycaeAssHOM U TakyKe HaXOAHMTCS B XOpoHIeM
pabouyeM COCTOSTHUH

ABTOOYC, TpepHA3HAYeHHBIH AAS TPAHCIIOPTHPOBKH, UCHIBITAH H 0A00peH K
HCIIOAB30BAHHUIO B IOAEBLIX YCAOBUAX

3anacHble YacTH K 6eH30B03y OBbIAM MOCTaBAeHEI 13 UIOHS, peMOHTHEIE pPaboTh
3aBepUIaTCsl K MOHEAEABHHKY, 16 uioHs bBensoBos He TpeGyeT GOABIIUX PEMOHTHBIX
pabot u 6yAeT roToB K (PYHKIMOHMPOBAHHUIO 16 HIOH:

OCTaAOCh OCYILIECTBUTE HEOOABLIOW 00beM PEMOHTHEIX PaboT, HO 3TH paboTEl He MOryT
MPeNsATCTBOBATh HayaAy padoThl CEMCMUYECKOM IPYIINEL B IIOAEBRIX YCAOBHUSAX B
MOHEACALHHK, 16 uroHsa 1997 r

Hanb6oAee Ba)KHBIN BONIPOC, TPeOYIOUUN pellleHHus], - 3TO 3aMeHa THAPaBAHYECKOro
MacAa BUOPATOpPOB 3aMeHa I'MAPAaBAWYECKHUX LIAGHTOB 4 BUOPATOPOB B OCHOBHOM
3aBepiieda MuctutyTovm ‘APNOHEPTOCEMCMOTIPOEKT" k 14 HioHS Ha
(buHAHCOBLIE CPEACTBA, NIpeAcTaBAeHHble 3-ed cTopoHod IITtaT KoMnaHuH “Burns and
Roe" crapaeTrcst HalTH [TocTaBLIMKa TMAPABAHYECKOrO MAacAa, U MacAo OyaeT 3aMeHeHOo,
KaK TOABKO OyaeT HalaeH [NocTaBIIMK MacAra MBI HapeeMcsi, 9YTO 3TO BOIpoC OyAeT
petiteH K 20 uioHg MBI HaUWMHABM UCIBITAHUA B IIOAEBBIX YCAOBUAX B IIOHEACALHUMK, 16
HMIOHS, UCIIOAB3YS AUlIbL 3 BUOpaTopa YeTBepTolil BUOpATOop OYAeT BKAIOYEH B paboTy
KaK TOABKO 6yAeT HalaeH [TocTaBIIMK MAacAa, ¥ MacAo OYAET mocTaBA€HO B MHCTHUTYT
“APMDBHEPTOCEMCMOITPOEKT" OcTaAoch 3aBepIllUTh PEeMOHT GeH30B03a, OCHOBHOM
oOGbeM paboT BHITIOAHEH K cyb6oTe 14 uionsd, B 5 00 Beyepa PemonT BTOpOro YA3-469,
IpeAHa3HaYeHHOTO AASl paOOTHl MeXaHHKa (OOHapy’KeHHe IoMeX, HeHCIIPaBHOCTEH
Kabeael, reodoHOB/ 3aMeHa) ObIA OOHapyXKeH B YeTBepr, 12 UIOHS, U OH IrOTOB AAS
HCIIOAB30BAHUSA B IIOAEBHIX YCAOBUSX K cepepHe HepeAU (18 uioHa + 1 pAeHb) Bee 3t
pPeMOHTHBIE paboTHl (epeueHb IIPEAOCTAaBACH BHIIIE) He MOTYT IPEeNsATCTBOBATh HayaAay
paGoT B MOHEAEABHHUK, 16 HroHsa 1997 T

CIHCOK AOIOAHUTEABHBIX CTaTeM PAacXOAOB AASL PEMOHTA M APYTOX MaTepPHaAOB ObIA
npeAcTaBAeH KoMmmaHud “Burns and Roe" u "Gray Assocoates” B cy660Ty B 8 30 Beuepa
BO BpeMsi BcTpeuHd B oduce KovnaHnuu “Burns and Roe”, EpeBaH, mocae BcTtpeuu B 5 00
Beyepa B AmrTapake (VMHcTUTYT "APMODHEPITOCEUCMOITPOEKT")

Heo6x0oAMMO TPOCMOTPETE AQHHBIM CIIACOK, ODUIHUAABLHEIN OTBET OyAeT NMPeACTaBAeH
koMianuu “Burns and Roe' B nsarauiy, 20 vioHsa AaHHBIE CHCOK HE BKAIOY3eT
IIPEAMETOB IepBeiiliiell HeOOXOAUMOCTH, YTO MOJXKET [IOMellaTh HaYaAy paboT B



NOHEAEAbHUK, 16 HIOHSI, C UCIIOAB30BaHUEM 3 BUOPATOpPOB, KOTOPEIe OYAYT
HCIIOAL30BAaTLCA B MOAEBBIX MCIBITaHUSAX PaboTel, KOTOPbIe AOAKHBI ObITH BHITIOAHEHHEI
COTAGCHO 3TOMY CITHCKY, SIBASIFOTCSI 4acCThIO TEKYIUJUX IIOAEBBHIX paboT
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HMHu>XKeHep 10 BBINOAHEHHIO reo
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Seismic Field Test
Near
Seismic Line NRY-87-14

Executive Summary

The objective of the Seismic Field Test and Training 1s to evaluate the US manufactured
setsmic recorder (DFS V) that has been interfaced with the Belorussian Seismotechmques
Vibrators and provide final field tramming in seismic system operations and field operation
techniques Additionally field tests will be conducted to determine optimum field
parameters for seismic operation within the Republic of Armenia The location of the test
area 1s based upon the cntena that the test area should be ina Good data quality area

be located close to Yerevan and be located 1n an area with Easv to Moderate ’ terrain

Many areas within the Republic of Armenia are covered with surface volcanic basaltic
lava flows The data quality 1n these areas range from Poor to Fair Itis difficult to
prove conclusivelv that the new system 1s performing better in areas where the data
quality 1s variable and may be poor 1n spite of the improved quality of equipment as a
result solelv to the unfavorable surface geology Another adyantage 1s that the data
quality can be observed 1n the field for better identification of field data qualitv problems
by the experienced observers and technical advisors

There are many advantages 1n performing the Field Test close to Yerevan First the
equipment and the crew can avoid long travel distances  Thus results in lower fuel costs
no requirement for providing the crew and technical adyisors with camps or hotel
arrangements Another advantage 1s there are facilities nearbv for parts and emergency
repairs The final advantage 1s that many different representatives from state ministries
and US government representatives can visit the field operations with relative ease

The final criternia easv to moderate terrain allows the technical advisors to teach the
Seismic Institute emplovees the different aspects of field operations without needing a
large staff In areas with easv terrain and access the technical advisors can move across
the 3 6 kilometer field test area within a few minutes This allows one advisor to provide
training to several different groups at the same time The second advisor can review the
results in the computer containing Seismic Recorder Additionally techniques can be
taught that will improve field operations efficiency and therefore improve production
which 1n turn improved field crew profitability

The Field Test area was selected because 1t has Good data quality on existing seismic
data with a seismic time structure at a ime of 1 5 seconds - 2 1 seconds centered within
500 meters of station 6500 on Line NRY-87-14 The seismic line 1s located
approximatelv 4 5 kilometers to the west of the countrv s best o1l show well Shorakhpur
#1 Based upon the Simon / Partex Report Evaluation of Armenia s Potennal
Hvdrocarbon Deposit issued tn Julv 1995 1s at a depth of | 8 seconds at the top of the



Middle Eocene (Report TA-CIS ‘92 /EAR001 Report No 7617/11b/ Enclosure 8 5)
The Field Test area 1s located within 25 km of Yerevan and 1s located along a reasonably
straight road that has minimal traffic since there are landslides that have bloched the road
to the northeast of the test area This allows easy terrain and access without troublesome
notse due to car and truck traffic The line will cross NRY-87-14 at station 4000 and
roughly parallel the line to Station 7600 The road actually 1s oriented obliquelv from
NRY-87-14 about 15° but the adsantages of easy road access for better training outweigh
the necessity of exact duplication since the main mission is training not location of a new
well The hine was scouted on Tune 12, 1997 by Dale Gray, a registered geologist and
geophysicist to identify the above criteria and to verify the absence of basalt flows in the
test area as well

Field Acquisition and Processing Parameters - NRY-87-14

The original seismic line NRY-87-14 was recorded using the following parameters

Recorder Russian made Progress

No of Channels 96

Source Shothole dvnamite

Charge size 5kg (125 1bs)

Sample rate 4 ms

Record length 4 seconds ( no data below 2 5 seconds )

Source 1nterval 25m

Geophone interval 25 m

Geophone array 50 m length ( 2 stations )
32 geophones in-line

Fold 4800%

Spread Configuration In line - offset - on end

Near trace offset 400 m

Far trace offset 2775 m

Recorder filter 10 Hz low cut

40 Hz high cut
Notch - assumed 1n (50 Hz)

The date of the recording 1s assumed to be in 1987 based upon the line number This
seismic line was acquired roughly parallel with the Seismic Test Line and about 1000 m
to the east

The onginal sersmic line NRY-87-14 was processed using the following parameters

1) Demultiplex

2) Input trace normalization
3) Sum - 4800% stack

4) Coherency filter



5) Suppress coherent noise
6) Velocity analysis ( approsimately every 2 5 km)
7) Deconvolution

Display parameters

8 traces per inch horizontal scale

10 cm / sec vertical scale

Polanty Positive

Display Station Numbers increase L to R

(Note The data label indicated that the software was probably processed in Gomel using
old Petty Ray Geophysical software)

Velocity Analyses

There are two applicable velocity analyses for the Field Test Velocity analyses needed
for data processing corrections for normal move out but are used to roughly calculate
depth

Station 4750
Time (sec)  Velocity (m/sec)

0 2800
400 2600
500 3000
700 3200
1000 3300
1400 3400
1700 3600
2000 4000

Station 7200
Time (sec)  Velocity (m/sec)

0 2400
400 2600
600 2800
800 3000
1000 3200
1200 3400
1400 3600
1600 3800
1800 4200
2000 4300
2500 4500



Proposed Field Tests-

Monthly Recorder Test - recorded to tape
Wireline similanty required on changes of sweep

Geophone array test
All inline and equal separation

1-24 12 geophones Bunched at flag
25-48 12 geophones over 30 m
49 - 72 24 geophones over 30 m
73 - 96 12 geophones over 60 m

97-120 24 geophones over 60 m

Layout 1 24
),:0,0,9.0.0.6,0.:0.0.9.0.9.9.0.:9.0.0.9.9,0.0.0.0.¢
),:9.9,9.0.0.0.0.0.9,0.0.9.0,0.0.0.6.9.0.0.0.0.0.¢
48 25
49 72
)0.0.9.9.9.0.9.0.0.9.¢.0.0.0.9.0.0.9.9.9.0.0,0.(
XX XXX XX KX XXX XXX KKXXKXXX

96 73
)9.9.9.9.9.0.0.9.0,.4.9,:9.9,0.0.0.0,0.9.0.0.0.0.1
97 120

Sweep Tests
Frequency content

12 second sweep length + 4 second listen time

Sum 8 sweeps

10 - 40 Hz (two octaves )

10 - 60 Hz

10 - 80 Hz (three octaves ) ( use for sum test dump and save by 4 s)
10 - 100 Hz

Sweep Energy

10 - 80 Hz Sweep

8 second sweep length + 4 second listen time
10 second sweep length + 4 second listen time
(12 1s alreadv done and on tape)

14 second sweep length + 4 second listen time
16 second sweep length + 4 second listen ime



Sum Test

(see above)

10 -80 Hz sweep 12 sec sweep length — 4 second listen time
Sumof4 8 12 16 20 sweeps

(dump and save as separate tiles)

Source Array Test

(sum 8 12 and 16)

The length of the four trucks bumper to bumper 1s approximately 30 m
No move up test - first and last truck are on a station flag

(centers array on ' station)

4 Vibs over 30 m - equal spacing (measure length of trucks bumper to bumper)
first and last on = flag ( centers arrav on Yz station)
4 v1bs over 60 m - equal spacing

Select optimum number of sweeps following test

Move Up Test -
this will require the v1bs to back up after each shot unless fold parameters (source interval
increased to 60 m ) are reduced to 30 fold not 60 fold

XXXXXXXX
XXXXXXXX
XXXXXXXX
XXXXXXXX

approximately 4 m move up after each sweep

First truck = Start on a flag - end on a flag

Select optimum parameters and move vibrators up line 24 36 48 60 and 72 stations

Part one complete - save everything to tape - make duplicate tape
Results of test will be processed in Processing training exercise in Denver under the
supervision of Mr Dale Grav




Part two - Full line test

Layout entire line - 120 channels using optimum geophone array, sweep every
station using optimum # of sweeps and optimum sweep Listen time 1s 4 second
Determine gap from bunch geophone offset test but 1t can be no larger than 6
stations - 150 m (roll along switch hmitation)

Shoot entire line every station

Line will be processed in the US for 15 20 30 and 60 fold to determine the optimum
source 1nterval and fold for field operations

The line can be also processed to determine the maximum skip interval that can be
allowed by dropping stations from the center of the line na good data area

SEISMIC DATA PROCESSING

The seismic data recorded for the test will be processed at a seismic data processing
company in Denver Colorado for use 1n processing training for the Armenian
geophysical staff There will also be teaching examples and existing Armenian seismic
data used 1n the training sessions

The results of the testing will be reported back to the Seismic Institute as soon as they are
available There 1s not currently any seismic data processing capability in the Republic of
Armenia

There 15 an older DOS version of VISTA data processing and a 486 PC computer at the
Seismic Institute  The svstem 1s obsolete and has never been operational The DOS
Vista software will require a software upgrade to work with the new seismic recorder
since 1t has a newer tape drive (Exabyte) The American company that 1s going to use
the Seismic Institute crew upon completion of the Field Testing and Training Phase of the
Project 1s going to use a US based PC software package ProMax The training sessions
in Denver will include processing training 1n the older DOS version of VISTA the
Windows upgraded version of VISTA and more intensive traiming in ProMax This
Processing Traiming phase will commence upon completion of the Field Testing and
Training phase of the Project
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SEISMIC EQUIPMENT TRAINING

DFS-5 Operator Training
A Analog Module
1) Switch Settings and Purpose of each
2) Boards

a) Purpose of Each and Data Flow
b) Intemal Switch Settings and Adjustments

3) Power Supply
a) Descniption and Regulated Voltages
b) Voltage Adjustment

B) Controller Module
1) Switch settings and Purpose of Each
2) Boards
a) Purpose of Each and Data Flow
b) Internal Switch Settings and Adjustments

3) Power Supply
a) Same as Power Supply in Analog Module

C) Tape Transport
1) Switch Settings-

2) Boards
a) Purpose of each and Data Flow
b) Intermal Switch Settings
c) Adustments
3) Power Supply
a) Description and Regulated Voitages
b) Voltage Adjustment

D) DFS V Manuals
1) How and Where to locate Information and Schematics

E) DFS V Calibration Schedule

1) Zero Analog Module
a) A/D Converter
b) Main Amp
¢) F M Cards

2) Set Gains
a) O C Card/Oscillator Adjust (5120)
b) F M Cards (4720)

3) Notch Filter Adjust (50 Hz)
a) F M Cards

4) A/D Linearty Adjustment

5) Degaussing Line Filters

F) Testing DFSV
1) Run Set of Monthly Tests
2) Run Set of Dally Tests

\\3



Il /0 RLS 240M Rota-Long-Switch
A) Geophone input Wiring - 240 sta input
B) Geophone Output Wiring - 120 sta iwaptt OUTPLT
C) Roll-Bar Gap Capability

Il 1/0O 200 Series Encoder (Dynamite Only)
A) Purpose and Operation

IV 1/O 200 Series Decoder (Dynamite Only)
A) Purpose and Operation

V Travis Electronics CC-120 Cable Tester
A) Purpose and Operation

VI Seiscam DFS V Merging System with Stacking and Correlation
1) Convert DFS V System to Operate without 10" Tape Transport

a)
b)
c)
d)

Controller Back Plane Winng Change
install Customer Option Board
Change out N Z Board with Modified N Z Board

Change 3 Program Plugs
1) 1onTM Card (Non Data Protect Option)
2) 2onMS Card (Non Data Protect Option)

2) Install Seiscam DFS V Merging Computer to DFS V System

a)

Test System to Insure Proper Operation

3) Seiscam DFS V Merging System Computer Training

a)
b)

Main Menu

Setting System Parameters - First
File Function

Tape Function

Choosing Data Base

Creating Data O B Log

Acquire Data Stacking/ Correlation
Processing - filter Settings

Plot Data to Printer

Noise Level Selection

Help Mode

Exit Mode

Running Daily, Monthly Tests

VIl Instaling DFS V and Computer and All Related Equipment in Truck
URAL-4320 Seismic Station

VIl Take All Trucks, Equipment to the Field to Start Field Operations

AVEN
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RFST AVAILABLE COPY

DATA CORRELATED AFTER STACK 23
Prospect USAID/SI Chent USAID Notch Frequency 50 000000
Crew S1 #001 Date Mon Jun 16 19 40 36 1997 AGC Oper 1 100000
Area LAKE SEVAN Highcut Frequency NONE Polanty NORMAL
Line TEST LINE Lowcut Frequency NONE 12db/sec Gain Applied NO

Trace Number Aux

7 106 116
0 000 - ]

AU

A4

0 200 L

0 400

|

0 600

¥

0 800

1000

1200

1 600

1800

2 0600

2200

2400

2 600

2 800 !

3 000 |

3200

3 400

3 600 -

3 800 = = -

4 000
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-

June 26, 1997

-

A?

L 3

Fredenck Arakehan, Director
“ARMENCRGYSEISMICPROJECTS” Insuitute

Hrazdan Canyon o
Yerevan

Republic of Armenia >

Cc  Dr Garen Galustan, Depiity Mimister of Fergy

Cc  Dr Andre Agabalyan, Petroleum Projects Implementation Umit
Ce  Mr Douglas Tuckhorn, Burns and Roe Enterprises, Inc

Cc  Dale Gray, Gray and Associates

RE COMPLETION OF FIELD TESTING AND TRAINING PHASE OF THE USAID
PROJECT ¥

To Frederick,

-

On Monday, June 16, 1997 at 11 00 a.m , after all vehicles had been fueled up, we drove them 1n
convoy from Ashatarak to the field testing site near the Shorakhpur well After a shght delay duc to
GAZ-66 #2 truck accident, the Surveyor, under the direction of Dale Gray and Robert Hinson, started

chaining out the test no1se spread,

During the next three days we were able to train the cable and geophone workers on how to lay
various geophone arrays neccssary to implement the test notse spread Durning the same period
Vibrator Operators were able to gct back in the habit of operating vibrators aficr a long period of
mactivity We fimished the noise'spread and were able, due to testing, pick the optimum geophone
array and vibrator sweep and length to obtain good energy and data for this area

*
Our next abjective was to lay out 120 stations n Iine down the test site and record 120 V P’s of data
using 24 geophones layed out in'line over 60 meters The optimum vibrator sweep was a 10 h7 up to
80 hz for 14 seconds sweep and Jisten for 4 seconds The Vibrator taper was 62 5m s

Over the next several days the 8.1 Operators, Ashot, Arthur, and David learned how to set up the
Seiscam Stacker/Correlator 1o run daily Vibrator Similanities and DFS V Tests, and how to venfy that

ﬁl Ry
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the equipment 1s operating at Manufacturer’s specifications And dtming the daily operation of Data y
Recording was able to check all Geophone Inputs and repair bad stations where necessary, and to

recognize noisy stations, and have them corrected We are very pleased with the co-operation of all

the Operators and their willingness to learn new American technology

As of today, June 27, 1997, we ha;;e finished with the test hne and have verified that all of the S 1
vehicles and electromic equipment js operating properly and we are satisfied that the S 1 personnel
can take the vehicles and the equipment and start the Project with the AAEC and do a very adequate
and professional job of Data Acqujsition

We are therefore declaning that the “Field Testing and Training” phase of the USAID Project will end
on June 27, 1997, after all the equipment has been picked up from the test site and all men and
vehicles have been driven back toéﬁshtarak

-

.%
£
Submuitted by . Accepted by
"
Robert A Hinson . Frederick Arakehan
Seismic Field Operator Cngineer Director
and Representauve of Gray & Associates “ARMENERGYSFISMICPROJECTS”
o
Gagik S Danichan i Levon Egiev
Authonzed Representative ! Chuef of the Party
Burns and Roe Fnterpriscs, Inc .
Yerevan Office )
3
Hrant Hakobian
3 Chuef Engineer
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Komy DprAPHXY ApakeAfny,
Arnpekropy HacrrTyTa “ApManeprocedicmonpoekT”

%
OTHOCHTEeALHO 3aBepileHue CTAAMH HcliTanusg U o6yuenus [Tpoekr UASID

JTOAEBRIX YCAOBHAX

Konnu I'-ny K TaacTsaRy, 3am MEHBCTPa SHEpPreTHKH
I-ny A AraGaastny, Tloapasaerenne no OcpyijecTBAcHMIO TlpoekTa
no Hedrenpoaykram
I-ny A Takxopfy, Aupexrop Ilpoekra, RoMnanua “Burns and Roe”
T'-ny A I‘peﬁro,;xomna}ma “Gray and Assoclales”

(DpIdApHX. T

B noneapeAbHHK, 16 mwons 1997 ropa B 1100 mocae TOro, Kak BCe TPBHCIHOPTHIIe
CPCACYBa, J8MNPABACHHbBIE TONAMBOM, ObAM ycOemHO MOGHAMIHpPORaHH, C
COOTBETCTBYIOILIE OXpaHOH M3 AuiTapaka Ha ONWTHHIR YYacloOK (psIAOM C
Illopaxneiop) AAsl IPOBCAECHHAS MCINTaHKHA B NOAeBBEIX YcaoBHsX [Jocae He6oanmoro
ONO3AGHHS, BLISBAHIIOIC aBapyiel, IPOMCIIeAlllell ¢ aBToMamuHoM TA3-66 # 2,
Tonmorpad nop pykoeoactRoM A Ipefis w P XHHCOHa HauaAm HaAaAKy AMarnasoHa
KOAEOAHHHA AAS IPOBEACHWS HCNHTAHUI

B TeueHHe 1JOCAEGAHHMX 1peX AHeH Mbl WMCAH BO3MOXHOCTH o0O6yumrn paboucro no
KOCE H INPOKAGAKE CeACMHYECKHX AHMHHHA, ycraHaBKe Teo)OBOB DpAAAMH, 910
HCOOXOAHMO AAfl OCYIICCIBACHHS HCNBITQHWE NPH PasAHYHOM AMana3soHe KoAeGaHui
B revenne sroro mepropa onepaTophi BHOPAaTOpOB CMOTAM IIPHMBCCTH BHOGpaTophl B
pabodee cocToslHe TMOCAe ADAroro mpocTos MH 3aBepiHIHAH MCOBIFaHUS NpPH
PasAHYHLHIX aMIAHTYA3X KOAeGaHWH M TIOAYYHAH BO3MOXHOCTL, OAaroaaps
WUCNEITAHUAM, YCTAHOBMTL ONTHMAABHOC KOAMYECTBO DPSAOR 1CO(POHOB, HNOAYUMTD
COOTBETCTRYIOIIME  BEAHUMHE! YacloTll H AAMHH KOAeGaHHI BHODATOPOB AAs
NOAYYEHHMS ONTHMAALHRIX BEAMYHH 1O PacXOAy JHEPTHM, a 1dKXKe OL)HMaAbible
ABHHBIE AASl AQBHOTO Y4acTKa

Hamia caeayroiasi 1ieAb - YCTAHOBUTL Clanmuio (120 KaHaAOB) Ha ONLITHOM Y4yacTke
M 3aperncTrporath 120 V P's ‘imcbopman,un. HCIOAB3YA 24 TeodoHa, YC1aHOBAEHHRIC
Ha8 ydYacTke AAWHOM B 60 M OnTHMaAnHas yacToTa BuGpatopa o1 10 Ao 80 I'm
1eyenne 14 cekyna xoacOGaHMii npy nepeoApe NPOCAYIIHBAHMS 4 CEKYHA YKACH
subparopa 625 ms B TcueHHe NOCAEAYIONMX HECKOABKHX AHCH olepaTopnl ( AIDOT,
ApTYp. AaBHA) HayYHANCL YCTaHaBKe CeHCMHMYECKOrO CTaKepa/KOPDPCASITOpa AAs
OCYUIECTBACHUS HCNLITaHHH (PYHKUHOHMpOBaHusi BuGpaTopa w DFS-V,  nponcpke
(PYHKUHOHHPOBAHHS oGopyaoBanus B COOTBETCTBUH cnenuduKaiuaMyI
IIPOM3ROAUTEAS
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MH  yAOBACTBOPEHLI paGoToffi ONMEPaTopoB H HX JKGAAHWCM W3Y'THTL HORBRKIC
aMepHKAHCKHe TEXHOAOTHH

A
Ceropnd, 27 nioHA 1997 roaa, Msl 3aKOHUMAH MCOBITAHHA HA OlILITHOM Y4acCTKe, H
PKHIAK K 3aKAIOYeIo, 'ITo BCe TpancnopriLie CPeACTBa M 3ACKTPOOGOPYAOBAHHC
(hyHKIIMOHHPYET HOPMaAbHO' ¥ Mhl  pap, 970 nepconiaa  MHCIATY1a
" ApM3IEHEProCeHCMOLIPOCKT" MOXET MOGHAH30OBAaTE BCE TPAHCMOPTHLIC CPEACTRA H
cGOPYAOBAIIAE AAfl BLIIIOAHCHHA Tlpoexia ¢ KomnaBHeH AAEC, ocyuiecTeuB paGoril
o cbopy HHGOpMaIHH HA *BRICOKOM 11po¢heCCHOHAALHOM YpoBHE Mul  XOTHM
coobumrs, 9ro “Tlepuop ofyueEms H HCTIRITaHH® B TIOAEBLX YCAOBHAX" TIO
Iporpamme USAID sanepuiel 27 wmiomn 1997 roaa, XOTAs BCC obopyaoBanue,
TPAHCIOPTHLEIE CPCACTR W IEPCOHAA MOGHMAM3MPYIOTCS C ONLITHOIO Yy4acTKa 1
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To Mr 1Y Tuckhorn, Director
“Burns und Roc™ Compeny

.-....
By

¥ -

Dear Mr :I‘uckhom.

e
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1 would like 1o inform Yon,&qn 27 06 97 we complete USAID Project training-
oot o ket gl
During two months * yect” Institute and *Burns and Roe™ compeny
employecs have been workmdf i cooperation for performance of USAID Project,
coanecting with seismic equs fqnmmpamdmtﬂn;mdvdndatm
m ficld conditions. z‘_‘ ) :

b

Comectmgw:th?mpctmpﬁd:lmuldlﬂmhnmendonb&ﬁmg%m
Scismic Bquipment Engincer, Yénd “Bums and Roe® Company employees (under

supcrvision of Mr G Dansehan 1, successful activity { would like to mention also
Mr Grev iniensive acuvity pment field tesung. | would like to express my
thank fulness again for Your in promotion of this Prbject performance.
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Burns & Roe Enterpnises, Inc/Gray Associates
Delivery Order #26, Seismic O1l & Gas Exploration Project

INTRODUCTION

The sersmuc field training, as revised by the Republic of Armenia Ministry of Energy and Fuels
and agreed to by USAID 1s to be completed after of 10-12 days of field testing Thus testing
commenced on Tuesday, June 17, 1997 and was completed on June 27, 1997 This completed
the field traiming portion of the seismic exploration technology transfer project The Seismuc
Institute (SI) 1s now under contract to the AAEC to implement a 90 campaign for seismic o1l &
gas exploration in Armemia. This work will collect the same amount of data as envisioned by the
USAID program, but it will not provide training to the Armenians tn the area of interpretation
and processing of the seismic data. Therefore, 1t 1s proposed to expand the training specifically
addressing the interpretation and processing of seismic data By expansion of training we mean
that mstead of 1 or 2 Armenians being sent to the USA S or 6 will be trained and 1nstead of 1 or
2 weeks training a comprehensive 8 week traiming course will be implemented The cost of this
expansion to the Armenian traiming will be offset by not performing additional data collection
after AAEC/SI work 1s completed

This document provides a detailed description of proposed traming

PROCESS TRAINING

The next phase of the project will be training for the Armenian geophysical staff 1n data
processing using PC based software and mainframe based software The capabilities 1n the
Republic of Armenia are limited so the training will be done 1n Denver, Colorado, USA, a major
regional o1l and gas center The training wall include formal traiming 1n using PC based software
ProMax ProMax 1s a US company produced software, as opposed to VISTA, which 1s a
Canadian software package A DOS version of VISTA was provided to the Republic of Armenia
i 1993 with a 486 PC  This computer system, using an older version of Windows 3 1 and DOS
based software are obsolete The onginal proposal was to upgrade the software with the modem
VISTA for Windows and to upgrade the computer for use with the processing and 1nterpretation
software

A supenor software package 1s ProMax 1s more common 1n the market, indeed will be even used
by AAEC for their work, but was significantly more expensive for the original acquisition The
training 1n ProMax can be accomplished in Denver but 1n addition the training can include
VISTA, VISTA for Windows and Mainframe processing of seismic data without have to
purchase any software The acquisition of software can then be resolved at a later date, possibly
by other entities  The recommendation, at this time, would be to provide traiming 1n ProMax
seismic data processing  Upon completion of the processing, USAID could recommend purchase
of a license for the Republic of Armenia with a Pentium 200 PC using Windows NT as the
operating system with an exabyte tape dnive for data transfer from the recorder
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Burns & Roe Enterprises, Inc /Gray Associates
Delivery Order #26, Seismic O1l & Gas Exploration Project

The traiming 1n Denver wall include use of VISTA - DOS version VISTA for Windows ProMax
extensive traiming and mainframe processing of existing Armenian data The Seismuc Institute
has access to some of the existing data that was acquired by Simon/Partex during the EU funded
study of the hydrocarbon potential of Armema This data could be processed by the Armenian
geophysical students using the vanous systems It has been my expenence that students deal
better with examples from their work area than just teaching examples that do not always apply
to their particular processing problems The traiming will commence with simple teaching
examples and progress to use of the real Armeman data.

The training will include three geophysicists from Armeman, one fluent in English that can
provide translation services during the traiming period Attached are the resumes of the three
candidates selected by the Seismic Institute, interviewed and accepted by Dale Gray in Yerevan
Training will be provided by Dale Gray starting with mtroductory level processing, followed by
the training by two software provider so their representatives for their respective software
packages and finally by a major US geophysics processing center that will also provide
computer usage for processing of the Armemnian data and the Field Test results The Field Test
result processing will allow the Armenian geophysics staff to learn how to process data to
evaluate the optimum field parameters This will be important when the field crew moves to
different areas of the country that will require new experiments The trainees will also be trained
1n advanced techniques such as 3D processing to develop state of the art processing skills that
can 1n turn be implemented in the Republic of Armema. The total tramning period 1s 20 days n
Denver, Colorado, USA

INTERPRETATION TRAINING

The next phase of the training for the Armenian geophysical staff is interpretation of the seismic
data Previous investigations have demonstrated that the seismic interpretation techmiques used
by the Seismic Institute are limited to manual methods of interpretation of paper copy of a
seismic survey map ("picking the data") The values are then hand contoured and the map 1s then
hand drafted Using these techmques, the seismic interpretation 1s limited to structural mapping
and stratigraphic information 1s lost

Moderm interpretation techmques take seismic data from the processing center in a standardized
format (SEGY) and 1s umported directly 1nto the PC that has interpretation software One of the
best software packages 1n the industry SeisVision, has been purchased for the Republic of
Armema The seismic software package contains modules for computer assisted interpretation
These modules include time interpretation and time picking The computer also allows
stratigraphic information to be evaluated The seismic data has three aspects, a time value (used
in the manual method), amplitude and phase The amplitude of the seismic data contains
valuable information regarding the porosity and possibly the fluid content For example, in

S\DOUG\DO260&G\SESTRNG WPD 2



Burns & Roe Enterprises, Inc /Gray Associates
Delivery Order #26, Seismic O11 & Gas Exploration Project

turbidite sands, similar to what 1s found in the Tertiary sediments 1n Armema, the presence of gas
1s observed as "bright spots" of high amplitude The interpretation, using color monitors and
color printers allow the evaluation of the stratigraphic section using direct detention techmiques
These techmques, combined with computer automation of the structural mapping will be taught
to the Armenian geophysics students Thus software has already been acquired for the Seismic
Institute and the manual 1s being translated into Armenian

The interpretation training will overlap the final processing training of the Armeman data field
test and existing Armenian seismic data to allow the interpreters of the data to learn the
fundamentals of data processing to assist them to interpret the data.

The interpretation traiming will include the techniques of 3D interpretation using example data
since there 1s no existing 3D Armeman data. This sequence will provide a complete training of
state of the art techniques to complement their state of the art software

SITE VISITS

Arrangements have been made to tour the Western Geophysical Processing Center 1n Denver,
one of the largest in the World Western has agreed to provide a Russian speaking tour guide for
the day in the Data Center Final date for the tour will ve selected based on the final course
arrangements

Addztional tours are planned for visiting a major o1l company office to review typical operations
for interpretation and the Colorado School of Mines to work on sample data for interpretation
projects

CANDIDATES FOR TRAINING

On June 24, 1997, Mr Fredenck Arakelian, Director of the Seismuc Institute presented to Mr
Dale Gray, Semor Project Geophysicists for the Armema Seismic Traiming Project, a list of
candidates for the second phase of the Traiming Mission It was Mr Arakihan's suggestion to
train the geophysicists for the entire training course of data processing and interpretation of
seismic data The ongnal proposal was to have two groups of four candidates One additional
candidate, recommended by the USGS - USAID coal project chief geologist, Ms Brenda Pierce,
and working with the Armemia seismic project for the last two months, Mr Georgy Aslaman,
was selected as a person from traiming outside the Seismuc Institute for a future joint scientific
project with the UAFA for "Geophysical application of seismic data for coal studies”

The candidates were interviewed and accepted by Mr Dale Gray as having an acceptable levels
of previous geophysical expenence to qualify for further training The nature of this traiming 1s
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Burns & Roe Enterpnises, Inc /Gray Associates
Delivery Order #26, Seismic O1l & Gas Exploration Project

intensive, hugh technology training 1n specific geophysical software packages with application
for subsurface exploration thus level of training requires previous experience in geophysical
exploration to avoid delays in the class by starting at an entry level

The five candidates recommended and accepted are

1) Gevorg Manaseryan - Fluent in English, Russian, Armemian, Masters in Geophysics,
will also double as the interpreter

2) Abrek Mousalanan - Chief Geophysicists - Seismic Institute

3) Vardan Andnasiap - Seismic Institute staff geophysicists for data processing and
interpretation

4) Manam Sarkisian - Lead seismic data processor - Seismic Institute

5) Georgy Aslanian - Geophysicists with 16 years expenence 1n O11 & Gas and Coal
SCHEDULE FOR TRAINING

The traiming 1s scheduled as follows

Burns and Roe will make the appropriate arrangements for the geophysicists to travel from
Yerevan, Armema through Amsterdam to Denver, Colorado on Tuesday, July 15, 1997 and
return on Saturday, August 30, 1997 The Visa applications for the Seismic Institute employees
has already been started by Mr Fredenck Arakelian, the Director of the Seismic Institute Mr
Georgy Aslamian's Visa application should be submitted by Mr Gagik Danielian with Burns and
Roe Yerevan

The geophysicists will amive 1n the afternoon on Tuesday, July 15, 1997
The three week course 1n Sersmic Data Processing training will start at noon on Wednesday, July
16, 1997 and continue untll Wednesdav August 6, 1997 The course will start with simple data

processing and advance to ProMax data processing - advanced level training

The three week course 1n Sersmic Data Interpretation will start on Thursday, August 7, 1997 and
continue until Friday, August 29, 1997

The geophysicists will return to Yerevan on Saturday, August 30, 1997 through Amsterdam

HOUSING FOR CANDIDATE

The recommendation for the housing arrangements 1s to rent apartments for the visiting
geophysicists and Mr Dale Gray with Gray & Associates This 1s a combination of cost

S\DOUG\DO260&G\SESTRNG WPD 4



Burns & Roe Enterprises, Inc /Gray Associates
Delivery Order #26, Seismic O1l & Gas Exploration Project

effective and improved living conditions  An attached list summarizes the available furnished
apartments for short term rental the course location will be in downtown Denver, so a location
near downtown 1s recommended but not necessary The Armeman geophysicists will not be able
to drive but Gray & Associates will rent a car for transportation for the team while 1n Denver
Burns and Roe will need to make the necessary arrangements for apartment deposits and
payment for the stay in Denver for the Armenian staff ( 2 two bedroom apartments) Mr Gray
will make his arrangements for an apartment 1n the same facility but Burns and Roe must make
sure there are three apartments available for the course time frame

S \DOUG\DO260&G\SESTRNG WPD 5
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Gray & Associates

International Geophysical Consultants
15982 N “8* Street, Suite B Scousdale AZ 85260 (602) 905-8689 (602) 905 8818 fax

Burmns and Roe Enterprises, Inc
1400 K Street N W, Suite 1050
Washington, D C 2005

Attn Mr Douglas Tuckhom

RE- STATUS REPORT 9/10/1997

Summary of Training Program and Evaluatien of the Project

REPUBLIC OF ARMENIA PROJECT
CCN-0002-Q-00-3154-00
Burns and Roe Contract No 5826-051
DO-26

Mr Dale Gray, Project Geophysicist, met the Armenian Specialists upon their arrival 1n
Denver at 5 30 pm on July 22, 1997 The participants in the course were Abrek Musaelian,
Chief Geophysicist, Gevork Manaseryan, Georgi Aslanyan, Manam Sargasyan and Vardan
Andnasyan They were transported by van to the corporate apartments, the base of
operations dunng the six weeks of training

The five individuals involved n the seismic processing and interpretation training were
selected by the Seismic Institute and interviewed by Dale Gray with Gray & Associates for
technical qualifications and language skills  One specialist, Gevork Manasenan, was fluent
in English and has a degree 1n geophysics and training 1n Earthquake Seismology Mr
Manaserian was the team interpreter as well as a class participant Two other specialist,
Marniam Sargasyan and Georgi Ansvlaman had basic English skills and improved
dramatically with constant exposure to the language The remaining two students, Abrek
Musaehan, the Chief Geophysicist, and Vardan Andnasian had no previous English training
Both were, however, well trained n the conventional Soviet style of processing and
interpretation They were useful in the reprocessing of the older data by providing the
translation of the Russian observer reports and insight on Russian styles of shooting seismic
data With the use of Gevork Manasenan as the primary interpreter and Mariam Sargasyan
as the secondary 1nterpreter, the course proceeded relatively smoothly and efficiently

Housing was provided by USAID at the Oakwood Apartments in SE Denver The
apartments were selected by the representatives of Burns and Roe’s Washington office,



particularly Ms Gabnelle Koscielski The decision was to use corporate apartments since
the length of stay was six weeks The room arrangement also allow the Armenian team to
share food preparation costs and efforts This process 1s recommended for future traiming
procedure

The Armemnian staff 1s staying 1n corporate apartments located in SE Denver The apartments
are moderate but include several amenities including swimming pool, weight room and tennis
courts The specialists are active in thetr use of the facilities They have been provided
health insurance information for unexpected medical problems during their trip
Transportation 1s provided by an AVIS Dodge caravan, which carres the full insurance
package Mr Gray is providing drniving

The classes started on July 23, 1997 with traaning 1n VISTA for Windows seismic data
processing at the offices of Vector Seismic Data Processing in downtown Denver The first
portion of the course was an overview of seismic processing taught by Mr Curt Moran with
Vector Seismic Data Mr Mike Galbraith, President of Seismic Image Software, the
company that developed VISTA, presented three days of training for the Armeman
specialists 1n the VECTOR office The VISTA training was completed on August 1, 1997
and training commenced on general processing training on August 4, 1997 The training was
conducted on the Seismic Field Test and Seismic Profile #1 This was the seismuc line
acquired by the USAID / Burns and Roe / Gray & Associates using theRepublic of Armema
Seismic Institute staff and equipment 1n June, 1997

o



OVERVIEW OF PROCESSING AND INTERPRETATION

COURSE SCHEDULE
JULY 22 - SEPTEMBER 6, 1997
DENVER, COLORADO, USA

22 23 24 25 26
Travel VISTA VISTA VISTA VISTA
Day - Traming | Traimng | Trammng Training
Amve (Vector) (Vector) (Vector) (Vector)
from
Yerevan
27 28 29 30 31 1 2
Picnic VISTA VISTA VISTA VISTA Theory Air Force
Armmemian | Training Training Traming | Traimng | Traiming | Academy /
of (Vector) (Vector) (Vector) (Vector) (Connelly) | Royal
Colorado Gorge
3 4 5 6 7 8 9
Promax USGS Promax Promax Promax Water
Training Tour - Coal | Training Tramming | Tramming | World
(Pulsonix) (Pulsonix) | (Pulsonix) | (Pulsonix)
10 11 12 13 14 15 16
Rocky Promax Promax Promax Promax Promax Picnuc
Mt Traming Training Training Training Training Pulsonix
National (Pulsonix) | (Rockies (Pulsomx) | (Pulsonix) | (Pulsonix)
Park Game PM)
17 18 19 20 21 22 23
Promax USGS Inter- Inter- Theory
Traming Tour Pretation | Pretation | Tramning
(Pulsomix) | Geo- (G&A) (G&A) (Connelly)
physics
24 25 26 27 28 29 30
Inter- Inter- Inter- CSM Newmont | Inter-
Pretation Pretation Pretation | Tour Mining Pretation
(G&A) (G&A) (G&A) Geo- (G&A)
Physics
51 1 2 3 4 5 6
BRONCO | LABOR Geo Seisvision | Seisvision | Seisvision | Travel
GAME/ | DAY graphix — | (G&A) (G&A) (G&A) Dav
AOC HOLIDAY | Seisvision/ / Travel Amsterdam
DINNER GES / Yerevan




SEISMIC DATA PROCESSING TRAINING

Two companies, Vector Seismic Data (VISTA) and Pulsomix (Promax), were selected for the
processing traimng They both had existing staff expenenced in use of their selected
software, experience 1n trmmng and conference room facilities They were available on short
notice and had previous international processing expenience Western Geophysical did not
have the ability or the two software packages (VISTA or Promax) to provide the training
Vector 1s a joint venture partner with VISTA 1n software development and was the only
company available for VISTA software training Vector was also involved with the onginal
VISTA software purchase and was famthar with the project and had previously met the
senior Armenian geophysicists Pulsonix was selected since they were available on a short
time frame notice and were also famihiar with the Promax system operations Pulsomx has
provided traimng for other international projects and can provide the Armeman staff in-
country training if the project acquires a Promax license for the Republic of Armema.
Additionally, Darrell Connally, a Denver based geophysical consultant, was used to teach
two classes 1n the mathematics of seismic processing theory

The purpose of the VISTA and Promax training was to allow the geophysical specialists from
Armemnia to evaluate the software packages, while developing proficiency in use of the
processing software packages There 1s currently a Promax system in operation in Yerevan
for the Armeman Amencan Exploration Company Ths system, using expatriate British
operators was leased for four months and will return to London in October

The onginal VISTA software was one of the first interactive DOS based, PC platform
seismuc processing systems VISTA ran on small personal computers, had good geometry
functionality, strong field testing capabilities and efficient screen / hardcopy display abilities
It was considered a leader mn seismuc data processing With the increase in PC computing
capabilities and the dommance of Windows NT operating system VISTA developed the
VISTA for Windows version The software, unfortunately is earlv 1n 1t’s development cycle
but with matunity 1t will become one of the NT based leaders in the 2D / 3D processing
systems The DOS version was purchased for the Republic of Armenia by Armoil 1n 1993
and 1s resident in Yerevan. but was never 1nstalled or used since the Armeman specialists
were not tramned VISTA 1s a Canadian (Calgary) based company

Promax, a Denver based subsidiary of Landmark Graphics, 1s a well established, untversal
seisrmuc data processing svstem that 1s recognized and used by most major o1l companies and
national geophysical laboratones thoughout the world In fact, USAID has previouslv
acquired Promax systems for Russia (Tyumen) and the Ukraine (Kiev) in the past two vears
It has a proven reputation of being one of the best interactive 2D processing systems with an
intuitive user wnterface It 1s quickly becoming a sohid 3D system with the potential of being
the leader 1n fully integrated processing systems By being a Landmark company, the output
from Promax 1s fully compatible with Geographix SeisVision, another Landmark division
The main negative feature to Promax 1s the cost Promax 1s one of the most expensive 2D

N



and 3D software processing systems Another negative 1ssue 1s the UNIX operating system
that has an uncertain tuture competing with Windows NT

There are hardware 1ssues that are related to the two different operating systems VISTA
runs on high end personal computers (Pentium Pro, etc) while Promax runs on IBM, Sun or
Silicon Graphics workstations The cost differences for the two systems 1s approximately
$25,000 mainly 1n hardware for the workstation Both systems support a vanety of
penpheral hardware, however, Promax with its ten plus years of development has more
flexibility and choices

The Republic of Armemia has acquired approximately 120 profiles consisting of an estimated
5000 kilometers of seismic data acquired during the former Soviet Union time period of 1984
- 1993 These old seismic lines will need reprocessing using current state of the art seismic
data processing techniques and software to allow the Republic of Armenia to evaluate the
hydrocarbon potential of the various Armenian basins The cost to reprocess just five of the
120 profiles at US based seismic data processing centers, selected on a competitive bid basis,
will be approximately $26,250 US at $15/record The estmated cost to reprocess all 120
profiles would therefore be approximately $630,000 The cost of a Promax system and
related hardware/software that would allow the Republic of Armenia to reprocess their own
data 1s estimated at less than $200,000 US The USAID trained geophysical specialists can
then provide the reprocessing and 1nterpretation in Yerevan using the new Promax /
Geographix software and hardware

The preliminary results of the reprocessing of five seismic lines provided by the Republic of
Armena for the Sersmic Data Processing and Interpretation Training indicate a significant
improvement over the existing data The Republic of Armenia has been requested to provide
clean copies of the exasting, older processed data so that we can provide a direct comparnison
of the modern technical capabilities versus the older technology previously available

INTERPRETATION TRAINING

In addition to Seismic Data Processing training, the Republic of Armemia geophysical
specialists were provided traiming 1n Seismuc Data Interpretation  The software package,
Geographix SeisVision, 1s a state of the art PC based seismic interpretation software package
Thus software was previously acquired by USAID / Burns and Roe as part of this project

The tramning 1included two weeks of general seismic interpretation traming using conventional
paper copy interpretation, conversion from time to depth, geologic interpretation of seismic
data, direct hydrocarbon indicators, contour exercises for geologic and structural traps,
seismuc stratigraphy and basin analysis The USGS Denver based Geophysical Group, under
the direction of Dr Dave Taylor, demonstrated the SeisVision, Geographix GES contouring
and presentation software and the USGS Promax seismic data processing software system
Thus group 1s the equivalent of the function intended for the Seismic Institute in Armemia  He
recommended that the Republic of Armemnia procure the GES software as part of their
interpretation package since the SeisVision software does not have 2D mapping or



contouning capabilities Following this recommendation, an appointment was made with
Geographix 1n Denver for a demonstration of the software packages Mr Vince Mollicom
with Geographix gave a demonstration of the integrated SeisVision and GES software
pachages for the entire Armenian team The GES software allows the maps and seismic data
to have values posted, contoured and to make presentation quality displays of potential
prospects generated by the Republic of Armenia for meetings with o1l companies interested
in 1investing 1n the dnlling of wells in Armema. It 1s recommended that procurement of the
GES software, a vital portion of the interpretation capabuilities be included as part of the
Project DO-26 Mr Jay Workman, with Geographix, provided pricing information for the
software The pricing from Geographix 1s attached to this report The GES Licenses should
be acquired prior to the November meetings to allow training 1n Yerevan to be completed at
that time

The training in SeisViston was done imitially wath public domain data provided by previous
grants for the US Department of Energy (DOE) and Gas Research Institute (GRI) and the
University of Texas Bureau of Economic Geology ( the Stratton data set) Vector Seismic
Data, Interpretation Division, provided Landmark support and plotter support (HP650C) 1n
generation of paper copies of the data for the imitial interpretation traimng These lines were
used by the students for classical seismic interpretation using colored pencils and rulers The
same data sets were then interpreted using SeisVision, a PC based seismic interpretation
software package The interpretation with SeisVision took less than an hour to accomplish
The same products took two days work with manual systems The structural contour
mapping and presentation of the final product could not be accomplished until the GES
software package 1s acquired The traiming for this software package will be done prior to the
final project report presentation in November in Yerevan The course continued into 3D
mapping and interpretation using the Stratton and Moosehead data sets The 3D workstation
interpretation 1s the current advanced technology for seismuc interpretation This was
included 1n the course curriculum 1n the event that hydrocarbon deposits are discovered
within the next year in the Republic of Armenia and there 1s a need to acquire, process and
interpret 3D surveys for enhancing additional drilling locations and production evaluation
The 3D techmique may also have some application in the Hrazdan salt cavern area for
improved 1maging to evaluate future strategic petroleum reserves needed with improved
pipeline capacity The methodology would allow reservoir mapping and evaluation of
structural integnity of the salt domes prior to investment 1n drilling and leaching for storage
development

The final interpretation efforts will use the five reprocessed seismic lines acquired from the
ROA and currently being reprocessed using Promax systems 1n Denver by Vector and
Pulsomix Several of the seismic lines, even at preliminary stage of reprocessing, demonstrate
significant improvements over the previous work done by the Belorussian geophysical
expeditions from 1984 to 1993 Ths traiming will be done prior to the final project report
presentation in November 1n Yerevan It 1s anticipated that the Republic of Armemnia will
reprocess several additional seismuc lines during the upcoming month 1f they have a Promax
system



CONTINUED TRAINING NEEDS

The imtial training in Denver was developed to create an immediate capability within the
Republic of Armenia for seismuc data processing and interpretation skills  The training
schedule was six weeks and covered two processing systems, some processing theory and
interpretation software training The volume of information being presented required that the
training be intensive, hands on” rather than in depth theoretical and application related The
nature of the geophysical processing 1s to apply mathematically intensive computer solutions
of model based algorithms to attempt to image the subsurface of the earth The training was
based upon the use of computer processing sequences for displaying the data Very little
time was available for development of background in the mathematical models and the
assumptions that are inherent 1n the model This lack of theoretical knowledge can only be
provided by more exposure to trained professional geophysicist and formal college training
The short term need for the Armenian geophysical specialists continued training can be
provided by “on-the-job” training at one of the data processing centers The traiming could
essentially be self funded with the exception of the imtial cost of airfare, visa expenses, one
month rent for an apartment and one month per diem assistance The concept would be to
provide six months training at one of the processing centers 1n a paid position The specialist
selected for the training would after one month have generated income to cover additional
expenses dunng the traming The advantage to “on-the-job” training would be an increased
exposure to a vanety of projects, close support by trained professionals and improved
processing skills developed by repetition The following companies would be suggested for
the “on-the-job” traiming Pulsomix , Vector or Western Geophysical in Denver, Vector or
Western 1n Houston or Western 1n Califorma Manam Sargasyan would the first candidate
since she has the best developed language skills following Gevork Manasenan  She 1s single
and developed several new Armenian friends in Denver that would create a potential
roommate relatonship The second candidate for the training would be Georgi Ansylanian
While not a fluent 1n English, his geophysical skills are very good and he wall, no doubt,
become one of the leading geophysical influences 1n the Republic of Armema He
demonstrated thoughout the training exceptional background knowledge, computer skills and
practical field expenience I think with mimimal exposure, his English skills would be
sufficient for the training

The more significant training theoretical and application based, would require training at a
unuversity such as the Colorado School of Mines The training needed would be a Masters 1n
Geophysics (ME degree) Thus 1s a one year school / one year employment with supervised
project cumculum The student would be trained on state of the art equipment supported
with classes in geophysical theory The traiming includes acquisition, processing and
interpretation classes The result of the Masters program would be a capable staff scientist
that would be respected at the international level for presentations, negotiations and new
ventures The secondary mussion of the training of a staff scientist would be to provide an
Armeman teacher in Yerevan to provide an on going supply of geophysicists for the future
energy needs

JERN



The concept would be to supplement the imtial training phase with on the job traimng to
provide a person in six months who would be more capable of providing the technical
support necessary for processing and interpretation operations This in turn would be
supplemented by a person that would be trained at a US unuversity that could provide the
foundation of theoretical and application training required to understand the theory behind
the software packages This person would provide future training at the Yerevan universities
for the continued supply of geophysicists that the Republic of Armemnia will need 1n coming
years

My recommendation for the ME traimng would be Gevork Manasenan because of his
knowledge of the English language (that would be an admissions requirement at any
university) combined with his degree 1n geophysics, which would require mimimal remedial
course work This combination should allow him to return the Republic of Armema in
approximately two years as a staff scientist with extensive geophysical training

While 1t 1s beyond the scope of this mission to provide this level of training, I felt that 1t
would be prudent to at least advise a course of action for further training There are
undoubtedly a number of financing options available for providing the training required for
the long term solutions to the energy needs of the Republic of Armenia

Submutted by

=D

G Dale Gray
Project Geophysicist

October 1, 1997
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EXHIBIT #8 PHOTOS

DEPARTING ASHTARAK, JUNE 16, 1997
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EXHIBIT #8 PHOTOS

VARIOUS TRUCK/EQUIPMENT DURING REHAB

(BN
gf’iaé.g%;fﬁ
Sy

AR
:"‘ i

ek R
P &
SRR
e e
i e T B

& e T I
SR o 7

2 g
s Fraas oy
R W T Tk

=
27
! R £ e é%a\?gv =
R e o R @;W R Ve R
o SR e i TS "»-ri,-\" W ~ o e T vt o o R
e, R ~ e
fikad - - -~ B
E:D - LA . s ot el mem e, L, PR~ I N

Seismic Station Truck

Van

LS

g LR
ﬂh%«;.;&:y% :

Ly

L0 e MR D W ki oo

Gas Truck

\J”‘-



