FNTERNATION AL ECOENERGY A CADEMY




CONTENTS
CONEPKAHUE

1. The development Gf offshore oil and gas production in Azerbaijan
Passumue mopckoil Hehmezazodobbieaioweti ompacau 6 Asepbatidcare

2. The leader of Azerbaijan oil industry — PU “Azerneftyag”
B aaesman AzepOaitdxcancicol Hegmsanott undycmpuu 110 “Asepredghimaz”

3. 5th Baku International Congress “Energy, Ecology, Economy”
Tammeui Bakunciuii Mewcoyrapoorvui Konzpece “Inepeus, Ixonoaus, JKoHoMUr"

4. Resolution of the Fifth Baku International Congress “Energy, Ecm’og v, Economy”
Pesoatouua Ilamozo Bacunckozo Mewcdyrapoonozo Konzpecca “ Iuepaus, Jkoaozus, IKOHOMUA

i

5. Achieving sustainable futiure

6. The gas resource of Azerbaijan Caspian secior
l'az Azepbatiowcaricrozo cexkmopa Kacnutickozo mopsa

7. Azerbaijan’s first profit oil achieved
Hoberea nepeoti Azepbaildsicanckoti npudbLAbHOLE Hegmu

8. Achieve ecological balance
Hocmumenue 3K0A021uHecKko20 0aranca

9. HSE management system
10. Regional environmental impact assessment—experiences from the Norwegian Petroleum Activity
11. Remediation following the Kuwait oil fires

12. Round table in BP Amoco
Kpyeavtii cmon 6 bullu Anoxo

13. Grant Vidrine — new BP Amoco HSE Director
I'parm Budpun — rosblil JTupeximop no oxpare 300p0abi, MEeXHUKU Oe30NACHOCHIL L OXPaHe
oxpysxcarouteti cpedbt bu IMu Amoro

14. Exxon Mobil corporation announces new global structure; updated forecast by mid—December
Kopnopauua Ixcon Mobua o6easasem o co30anuu Mool opzanuzayun Muposozo macwumada

15. Perspectives from research on the environmental effects of offshore discharges of drilling fluids and
cuttings

16. Memoouueckoe u npopammuoe 00ecnevenie aHaAL3a PUCKA AGapULl Ha
APEORPUANIUAX HEGIMAHONL RPOMBILUACHHOCIUL

17. “LUKOIL" s new success in Azerbaijan
Hogbliii yenex OAO “JIYKOHIT" & Asepbaiioycare

18. Opportunities in risk management
Boamosicrocmu ynpasaeHis puckamiL

19. Caspian Environmental Laboratory. Experiences from one year of operations
Onbun, npuobpemernbli 6 peayabimame 00H020 200a pabombt. Kacnulickan IKoA0euqeckan
Jabopamopusn

20. The use of wind energy in heat supply systems
MCHOJ‘HJBOGGHHE,’ DHEPZULL BETpPa f)ﬂﬂ CHCHIEM J?ZG!MUCH&&HC{?HHR

21.Load management method during peak hours !
22, Environmental monitoring of Caspian fields. New paradigm. New solutions

23. Knowledge based models of ecological dynamics
Modeau k004 eckol OUHAMUKY, OCHOGAHHBLE HA 3HAHUAX

24, Wind—power plants for service of electric transport of farms

Bemposuepzemuuecicue YemMaHosKku 0 00CAYICUBAHIA AEKIPOMPAHCHOPIIA  (PePMePCIUX XO3RILCME

25. The new horizons of photo—electric power
Hoswie zopusonmot gpomoarepzemuicii

26. Meeting with the country coordinator of the United States Agency for international development (USAID)

27. Congratulations
Iozopasaenun

10

14

43

54
63

72

7

85
88

93
100

114

115
123
136
140

146

153

159

163
167
171

175
183

187
189



=

_BPAmocu

ENERGY EGOLOGY ECONOMY

=
jrocE

AZERBAIJAN’S FIRST PROFIT OIL

/)

ACHIEYED

LoObraa [leproit Asepba

IR AECR O

[pudsmsmol Hedrm

AMOK, onepatopom  koTOpod  seasercH
komnanma  bulln  Amoko, u TocynapcrsenHas
HeotaHas Komnarns AsepBaiimiarickoi PecrnyGnnkm
paael coobuiTs, yto 22 pexabps us Cyncel nepsbii
TAHKED MNPUBAUSUTENL-HO C  OFHUM MMATHMOHOM
Bappeneit A3epBaiaxXaHCKON NpUBLINLHON  HedTH
Bbn oTrpyxed komnanunein “Toran®@uua”, KoTopas
sakynuna 31y HedTh. [lorpyska nepeod naptuu
Asepbarigxatckor [MpubbinsHoi HedTM Ha TaHkep
“Bepy” Hauanacs 19 pekabpa s Cynce, a euepa, B
21:48 vacos TaH-kep oTbbin B HanpasneHuy Jlaeepsl,
DpaHums.

OTrpyska nepeoii A3epbanXaHCKoMi
NprObinbHON HedTM O3HAYAET, 4YTO B YETBEPTOM
ksaptane 1999 r. cymmapHbie 3KCHNyaTauUOHHLIE
PACXOAbl, NO-HECEHHbIE MO HACTOAWMM MOMEHT
MHOCTPOHHLIMU ~ HEDTAHBIMU  KOMNQHMS-MU M
locynapcTeeHHOM HebTaHOM KOMMCHUER
AsepbaiinxaHckoi PecnyB-nukm (THKAP) B cessu ¢
IKCONYATAUMENR MECTOPOXAEHMS Yeipar, 3kcnnya-
Tauneirn  CeBEpHOrO  MAPWPYTA  3KCMOPTHOIO
Tpy6onposoga (CM3T) n 3a-nomHoro mapwpyra
akcnopTHoro Tpy6onposoga (3MIT) &  pamkax
Corna-lweHns o0 COBMECTHOM paspaboTke M [ONEBOM
pacnpegenexuu AobbIMM HA MECTOPOXAEHMAX Asepw
n Yelpar u Ha ryBOKOBOAHOM YOCTA MECTOPOX-AEeHUS
loHewnn, By Bo3MelLeHs!. Teneps BCce KOMIOHMK-
ysacthuuel  Cornawenus nonyyaioT CBOM  4ONMM
[MprbbinsHon HedTH. [o acbeiumn MNpnbsinbHoi HedTH,
[HKAP sakniouana cornawenus ¢ posnuuHbimu
MHOCTPAHHBIMM HEDTAHBIMIM KOMNAHUSMU HO OTIPY3KY
HedT B coor-setcteumn c goneit [HKAP s CCPOPA.
Teneps, nocne nobeun Mpubsins-Hor HedTn, THKAP
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AlOC, operated by BP Amoco, and the State Qil
Company of the Azerbaijan Republic (SOCAR) are
pleased to announce that on December 22 the first
tanker with Azerbaijan’s approximately one million
barrels of prof-it oil was lifted from Supsa by
TotalFina, who have purchased the oil. The Tankship
“Birch” began loading the first cargo of Azerbaijan’s
Profit Qil at Supsa on December 19 and sailed yes-
terday af 2 1:48 hours to its destination at Lavera,
France.

The first lifting of Azerbaijan’s profit oil indicates
that in the fourth quarter of 1999 the cumulative
operating”costs incurred to date by the Foreign Oil
Companies and the State Oil Company of the
Azerbaijan Republic (SOCAR) in operating the Chirag
field, the Northern Route Export Pipeline (NREP) and
the Western Route Export Pipeline (WREP) tinder the
Azeri, Chirag and Deepwater Gunashli Production
Sharing Agreement have been recovered. All the
participating companies are now receiving their
share of Profit Qil. Before Profit Oil, SOCAR entered
info agreements with various Foreign Oil Companies
to lift the oil associated with SOCAR's equity share in
in the PSA. No”, with the achievement of Profit Qil,
SOCAR is lifting and selling its own Chirag crude oil
cargoes.

Natig Aliyev, President of SOCAR, says:
“Azerbaijan’s first Profit Oil from the Chirag field
marks one the most remarkable events among the
accomplishments we have achieved since we began
implementing the Contract of Century. It once again
indicates that President Heydar Aliyev’s oil strategy is



ENERGY ECOLOGY ECONOMY

OTIPYKAET U MPOAAET COBCTREHHHYIO ChIpYIO HedTh,
H06bBITYIO HO MecTOpOXAeHMM Yuli-par.

Harur  Anues, npeanpent [HKAP, rosoput:
‘lNpopaxa nepBor napt  AsepbanakaHCKoM
npubbINEHOM HedTH ¢ mecTopoxaeHns Yuipar- oaro
N3 COMBIX 3HOYMTENbHBIX LOCTMXEHUA CO BPEMEHU
npeteopeHus B ku3Hb “KoHTpakta Bseka”. 3710
cobbiTUEe ABNAETCA €elle OAHUM CBUAETENLCTBOM
YCNELWHOW peanu3aunm  HedTaHOM  cTpaTteruu
YBOXAEMOro npesuoeHTa AsepbanmxaHckon
Pecnybnukn, rocnoamHa lefinapa Anuesa. B Gnusxaii-
wme roabl obvem npubbinbHOW HedTM Byper
BO3PACTATb, M, OBECNeunB MPU-TOK BAMIOTH B HALLY
CTPAHY, CEPLEe3HO NOBMMAST HA PA3BUTUE SKOHOMMKM
Pecnybnvkn v nossiwexne GNarococtosHus Hallero
Hapoaa”.

Hoemg Bymsopg, [Mpeswpedt AMOK, rosopur:
"Nobbiia nepeon [Mpubsbinb-HoW HedbTH B yeTBEPTOM
keaprane 1999 r. crana pesynsTaTOM  OTNMHHBIX
nokasatenel no pgobbde W N0 yNpPABAEHWIO
pacxopamu 8 AMOK B TevyeHwe Bcero road. 3To
SBNAETCA BLIACIOLLMMCA COBHITUEM, OTMEHAIOLIMM
HOYano nonyvyenus AzepOaiaXOHOM  KPYMHbLIX
NpubbINeN OT KOHTPAKTOB, KOTOPLIE Dbk NOATMCAHbI
B CTPOHE € MHOCTRAHHLIMA HEDTAHBIMKA KOMMNGHWAMM
Mo COBMECTHOM paspabotke 3HEpPreTM4eckux
pecypcoe. Mol nosgpaensem asepbaioxaHckni
Hapog, lpasutenscteo Asepbaripkana u HKAP ¢
3TOW BODKHOW BEXOW M OrPOMHBIM YCMEXOM B HOLLEM
naptHepcree”.

MPECC-PESIA3
23 nexabpa 1999 r.

Qi Undiopmayun
CHIEALHOCI

O

24 pexabps, 1999

B;:vr{:;eqa ¢ [Mlesugom Byasopaom, [lpesnaerrom
AMOK u Pawmnom [xasanwmpom, [lpesmpertom
CAOPL Byl Amoxo SkcnnopefiH

1999r. 6bin yenewHsim rogom ans AMOK. B atom
rogy Mbl OOCTHIIM 30MEHATENbHBIX MOKA3ATENENH Mo
HesonacHoctn npoussoactea -scero 0,9 cnyuaes
noTepu paboYeEro BPEMEHW B pEe3ynbTaTe QaBApPMM
(MBA) Ho MuA-TMOH uenoBekO-4ACOB B NPOLINOM
rofly. 3T0 CTANO BO3SMOXHbIM Orarofgaps  Hawemy
CTPEMIIEHUIO HEMPEPLIBHO COBEPLIEHCTAOBATL CBOM
NoKa3aTenu no Be30NacHOCTH MPOU3BOACTBA MOXET
cnyxmts  CaHrayansckui - TEPMUHAN, rae  HEaaBHO
OTMETHNM BTOPYKO roposlmHy paboth 6e3 eguHoro
cnyqas notepu pPabo4ero BPEMEHH B pe3ynbTaTe
asapuu. OTmeuaa HaWwW yCrnewHee AOCTUXEHUs B
1999 r., mbl ctaBum nepen coboi ele 6Gonee

Boicokmne aaaaun -0,7 MBA Ha munnvoH Yenoseko-4acos
~ 2000 r.
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becoming a reality. Profit Qil volumes will continue to
increase in the coming years providing a currency
flow to our Country and significantly promoting the
development of the republic’s economy and the pub-
lic weltare.”

David Woodward, President of AIOC, says: “The
achievement of first Profit Oil in the fourth quarter of
1999 is a result of outstanding production and cost
management performance in AIOC throughout the
year. This is a significant event markin g the begin-
ning of the major benefits Azerbaijan will receive
from the contracts the country has signed with foreign
oil companies to jointly develop its energy resources.
We congratulate the people of Azerbaijan, the
Azerbaijan Government and SOCAR on this impor-
tant milestone. and the outstanding success Of Our
partnership.”

PRESS RELEASE
December 23. 1999

December 24, 1999
with David Woodward, AIOC President,

Meetin
and Rashid Djevanshir , BPAmoco Exploration PSAs
President

1999 has been a successful year for AIOC. We
have achieved an outstanding safety performance
this year with 0.9 LTI per million man-hour in com-
parison to 2.7 LTls per million man-hour last year.
This has been achieved as a result of our full com-
mitment to continuously improving our safety perfor-
mance as our first priority. As part of our safety
objectives the Sangachal terminal recently celebrated
two years without a single lost time incident (LTI) tar-
get achievement. While we celebrate this major suc-
cess in 1999 we set a challenging target to reach 0.7
LTI per million man-hour result in 2000.

Other major achievements of 1999 have included:

. The completion and commissioning of the Western
Route Export Pipeline (WREP) from Baku to Supsa
which was officially celebrated on the Azerbaijan
and Georgian governmental level on April 17, 1999
at Supsa where President Heydar Aliyev, President
Eduard Shevardnadze, and President Leonid Kuchma
of Ukraine inaugurated the Western Route trans-
portation system. The first tanker with 600.000 bar-
rels of Chirag crude oil was lifted from Supsa on
April 8, 1999 bv BP. Since we began pumping our
crude oil from the Chirag platform into the WREP last
December, the system has demonstrated successful
transportation performance with improving reliability
and economics by delivering Caspian oil directly to
world markets. To date we %]'IOVG‘ exported some 24
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B uwucno apyrmx gocruxenwsi 1999 r. sxogst -
cnenyloLme:

. 3aBeplwieHne CTPOMTENLCTBAG WM Nyck B

3KCANYATAUMIO  3AnNapgHOro MapLLpyTa 3KCIOPTHOrO
Tpybonposoga (BMET), npoxogsawero w3 baky 8
Cyncy, oOTMeYanoch HA YPOBHE NPOBUTENbLCTE
Azepbaripxana u lpysmn 17 anpena 1999 r 8
Cynce, roe [lpesupent lerpap Anwves, [lpeangeqTt
Onyapn WesapgHanse wu [Ipesungent  YkpauHel
Jleoumn Kyuma, TOPXECTBEHHO OTKPLINM
TPOHCMNOPTHYIO CUCTEMY 3ANAOHOIO  HENpPaeieHus.
MNepebit TaHkep ¢ 600 Teicadamu Bappenei chipoin
HepTM pobubiTON ¢ nnatdopmsl  Yupar HBbino
otnpasneHo M3 Cyncel 8 anpena komnarwen bullu. C
MOMEHTO HQYONO 3AKAYKM HOWENR CHpoi HedTy,
pobsiton Ha nnareopme Yupar, B cucremy IMET 8
nekabpe NpOLLACTO roaa, cucTema
LEMOHCTPUPOBANG  OTIMYHbIE  MOKasaTend no
TPAHCNOP-TUPOBKE, HAPSAY C MNOBHIWAKOLLENCS
HOQEXHOCTBIO M 3KOHOMMYECKOM PEHTABENHOCTBIO
noctaekn Kacnuiickoh HedT HENOCPEACTBEHHOIO HA
MWUpOBLIE PbiHKK. BnnoTe o HacToslwero momeHTa,
no 3M3T 6bINO SKCNOPTUPOBAHO HA MUPOBLIE PHIHKM
okono 24 munnuoHoe 6Gappened HedTM C
MecTopoxXgeHus Yuipar, 4TO MO3BONMAO  HOLLIMM
akuuoHepam oTrpyauts 32 Tadkepa (sknouas
OTIpYy3ku npubeinkHOM HedTH AsepbaraxaHa) 3Toun
BbICOKOKUYECTBEHHON  A3epDaniIXaHCKOR Nerkomn
coipoit Hedm w3 Cynce. B Hocrosiwee epems
Tpybonposos paboTaer HA NOMAHYIO MOLHOCTb,
nponyckas okono 115,000 6Gappeneit & cytkmn ot
CaHrauansckoro TepMUHANG, pPRacnonoXeHHOro
Hepaneko oT baky, po Cyncel. Ycnex 3MET cran
BO3MOXEH Bnaroaaps noiuep>ke M COTPYAHWYECTBY
Azepbaiaxanckoro npasutensctea n [THKAP no
AsepbanpxaHckon — cekuumM, W [PySHHCKOro
npasutensctea 1 IMHK no rpysutckon cekumm
Tpybonpoeoaa.

. B uioHe, nocne COOTBETCTRYIOLIErO pPELIEHUS
akuuoHepor no CornaweHuio 0 COBMECTHO
paspaboTKE M NONEBOM PUCNPEAENeHMU NobbluM Ha
mectopoxaerusix Asepn, Ywpar w my6okosonHoM
yactv mecropoxperns [oHewnu, onepatopom
AMOK crana komnadma bullu Amorko. Llens 37mx
M3MEHEHUIM 3AKNIOYANOChE B TOM, 4YTODE MNOBLICUTH
3pekTMBHOCTE W obecneunts bOonee  4eTkyIO
NOAOTYETHOCTb, O Takke 6onee HANPABNEHHYIO
OMEPAUMOHHYIO M TEXHWYECKYIO MOANEPXKY CO
ctopoHsl bulln Amoko. [lo cux nop pesynbtars
peatensHoctv bulln Amoxo B kaouectee eguHoro
onepatopd 6bMM BECkMO ycnewHsiMM, Ha 6naro
akumMoHepoB M AzepbanaxaHa.

. B ceHribpe mb 3akoHumMnm BypeHne HOKIOHHO-
HonpasneHHoW ckeaxuHel A-14z ¢ mopckoit
nnatdopmel  Yepar-1, uto crano euwe opHum
pekopgom no 6ypenuvio B Kacnuiickom Mope u
o3HameHoBano coboi 3asepwenve l-oi Cragum
6yposbix pabotr c nnardopmel Yeipar-1. A-14z -
no6bIBAKOUIAN CKBAXUHA € obuer mybuHoi 5424 m.
MW C PEKOPAHLIM PACCTOSHMEM OT NNATGOPMbl B
397 1m. Tpepsigywmii pekopa Mo MAKCHMANEHOMY
OTKNOHEHWIO CKBCKMHBI OT TrOpM3oHTONM Ha 3551m.
TaKke Obin yctaHoeneH ¢ nnardopmsl Yeiparl.

. B Hoabpe, Bo Bpems Cammuta OBCE & Crambyne,
Aszepbanmxkar, [pysns u  Typuus NoAnMCany
MexnpasutenscreenHoe Cornawenne (MIC) e

million barrels of Chirag oil to world markets via the
WREP and this has enabled our shareholders to lift
some 32 tankerloads (including Azerbaijan's profit oil
lifting on December 22) of this high value Azeri light
crude from Supsa. Today the pipeline operates at its
full capacity carrying about 11 S. 000 bpd from our
Sangachal terminal near Baku to Supsa. The success
of WREP has become possible through the support
and cooperation with the Azerbaijan government
and SOCAR on the Azerbaijan section, the Georgian
government and GIOC on the Georgian section,

. In June following a decision by the shareholders
of the Azeri, Chirag and Deepwater Gunashli
Preduction Sharing Agreement BP Amoco assumed
management of AIOC’s operatorship. This change
was designed fo ensure increased efficiences,
improved operator accountability, as well as more
direct operational and technical support from BP
Amoco. So far the results of BP Amoco’s single oper-
atorship have been very successiul fo the benefit of
our shareholders and Azerbaijan.

. In September we completed A- 14z directional
well from the Chirag- | offshore platform with anoth-
er Caspian Sea drilling record and this marked the
completion of the Chirag Stage | drilling. A- 14z is a
production well with a total depth of 5,424 metres
and a record total distance of 3,971 metres from the
platform. The previous Caspian Sea record of 3551
metres for maximum well departure was also held by
the Chirag- | platform.



ENERGY ECOLOGY ECONOMY

noaaepxky OCHOBHOTO 3kcrnopTHoro Tpybonposoad
baky-Tbunuen-Ixeixan (bTH). Moanucanue 37oro
Cornalierna cTano  3HAYMTENbHBIM  LOCTHKEHUEM
AzepbaimraHckoi paboyei rpynmnsl noa
pykosogacteom 3amectutens [lpemsep-Munncrpa
Abuaa LWopudosa. AMOK, smecre ¢ ppyrimu
yneHamu  Asepbalaxarckoiipaboueit rpynnol,
HanpsxeHHO PObOTaNA B TEYEHUE NOCNENHErO road,
obeyxpas psag comawenmii no O3T baky-Tounucu-
Dxenxan. [Mocne nopnvcanus CorndiueHuin ¢
NPOBUTENLCTBOM TPAH3UTHBIX CTPaH € [py3uHCKOi W

A3epbaimXaHCKOM CTOPOHOM, cornaweHus 6byayT
npeacTasneHbl B napnameHtsl  Asepbarmkaxa,
lpyan u  Typuuu Ha patudukaumio. [locne

PATUPUKALIMM, NPUBHTEALCTBA STUX CTPAH HANPABSAT
CBOM ycunus Ha cosparmne OpraHu3aunoHHOR rpynmbl
NOTEHLMAMNbLHBLIX WHBECTEPOE C LENbIO AANLHEHLIEro
paseutua npoekta. OtaensHbie HedTAHBE KOMMAHKK
NoNy4YaioT BOBMOXHOCTb MPUHATE PELIEHWE O CBOEM
yqactun 8 pabore OpraHusaumorHoi rpynns. Ha
npownon Hepene B  [6Bunucu  oduuMansHo
BO30BHOBUAUCL Neperosopsl ¢ MpyanHckol paboueit
rPYNMoi B NOMbITKE NPUIATH K COMALLEHMIO MO NOBOAY
HepeweHHslx  Bonpocoe B8  CornaweHnn ¢
NPABMUTENLCTBAMM TPAH3WTHBIX cTpan (CMTC).

B nekabpe npasurenscrao AsepbaimkaHa M
akumoHepsl no Cornawe-Huio O  COBMECTHOM
paspaboTke ¥ JONeBOM pacnpeneneHuun aobbiun Ha
mectopoxaeHnax Asepu, Yvipar u  my6GokoBOAHOMN
4actu  mectopox-gerus  [oHewnw, B pesynstare
ycnewHoH pobbiuM B TeYeHWe Bcero road, HoGbiInu
CBOIO MEPBYIO NPUOLINLHYIO HepTE C MECTOPOXACHUA
HYuipar. [lepeeii TOHKEP € OFHWUM  MUANUOHOM
6appener A3ep6aia-KaHCKOH NpUBHINLHON HedTu
6bn otrpyxed mu3 Cyncel Bcero 2 aHs Hasam, 22
nekabps. D710 Bblgalolieecs cobbiTUe, OTMEYAIOLLEe
Hauano  nonyvyeHna  A3epOANIKAHOMKPYMHbIX
NpUOLINeH OT KOHTPOKTOB, KOTOPLIE BbIMKM NOANUCAHDI
B CTpdHe € MHOCTPAHHLIMK HeCI)TﬂHbIMH KOMMQAHKMAMMK

MO COBMECTTHOW pPO3paBoTke  SHepreTMyeckmx
PEeCcypCos.

[lo HacTosiLero BpemeHn Mbl yxe MHBECTUPOBANM
B cBou onepauni B AsepbaipxaHe cBbilue 2

munmmappoes ponnapos CLUA, v opuentupo-soyHas
npubeine Asepbaraxara go koHua 1999 r. cocrasur
okono 900 munnuonos pgonnapos CLUA. Dtu
CpencTea GbiM HAMPABIEHE B 3KOHOMMKY CTPOHbI B
BUMOE MOAMMCHbIX OOHYCOB, 3apPaBOTHLIX nnaT
MECTHOrO NepPCoHand, KOHTPAKTOB € MECTHBIMM
KOMMNOHMAMKM 1 OMNOT  OPEHAOBAHHBIX OOBEKTOB
FTHKAP, nogoxogHuix Hanoros M Hanora ¢
30pabOTHON NNATEL.

B Hacrosliee Bpems Mbl onepexaem CBoM
obszatencrea no CCPIOPIH 8 oTHOWeEHUM passmTusA
MECTHbIX KoapoB Hawer opraduzaumy. 30%-oe
COKPALLIEHME KONMHECTBA MHOCTPAHHBIX COTPYAHMKOB,
HOHATLIX ¢ aHBaps 1999 r, npuseno k 5%-omy
YBENUYEHUIO NPOUEHTHOro COOTHO-LIEHWA
A3epBalgXaHCKMX  NPOdECCHMOHANBHBIX  KaapPOB,
KOTOpblE B HOCTOALIEE BPEMsl COCTABASIOT CBbILLE
60% npodeccroHansHOro MNepcoHana  KOMNAHWK.

MuuupaTmesl no [OnNBHERLWEMY PU3BUTHIO
KBANUUKALUN MECTHBIX KAAPOB ByaYT NPOHONIKATHCH
M BNpefb, TAKk 4YTOBLI OHWU BLINM  NOAHOCTHIO

NOArOTOBNEHsl MPMHATE Ha CebBA  AOTNON-HUTENbHLIe
0BA3aHHOCTH.
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. In November, during the OSCE Summit in Istanbul,
Azerbaijan, Georgia and Turkey signed an
Infergovernmental Agreement (IGA) specifically in
support of the BakuThilisi-Ceyhan (BTC) Main Export
Pipeline. This was a significant milestone achieved by
the Azerbaijan Working Group under the leadership
of Deputy Prime Minister Abid Sharifov. AIOC,
together with the other members of the Azerbaijan
Working Group, has worked hard over the last year
to negotiate a set of agreements on the Baku -Thilisi-
Ceyhan MEP. Once the Host Government
Agreements (HGAs) have been concluded with
Georgia and Azerbaijan, the agreements will be sub-
mitted fo the parliaments of Azerbaijan, Georgia and
Turkey for ratification. Upon ratification, we under-
stand that the governments will seek to encourage
the formation of a Sponsor Group of potential
investors to take the project for-ward. Individual oil
companies will have an opportunity to decide their
participation in a Sponsor Group efrort Negotiations
with the Georgian Working Group formally resumed
in Thilisi last week in order to try and reach agree-
ment on the outstanding issues in the HGA.

. In December the Azerbaijon Government and the
shareholders of the Azerl, Chirag and Deepwater
Gunashli Production Sharing Agreement received
their first profit oil from Chirag as a result of the suc-
cessful production performance throughout the year.
The first tanker with Azerbaijan’s approximately one
million barrels of profit oil was lifted from Supsa just
2 days ago on December 22 at 21:48 hours. This is
an outstanding event marking the beginning of
Azerbaijan’s major benefits from the contracts the
country has signed with foreign oil companies to
jointly develop its energy resources.

To date through our operations in Azerbaijan we
have already invested over $2 billion and estimated
revenues to Azerbaijan by the end of 1999 are $900
million. This has flowed into the economy of this
country in the form of signature bonuses, salaries of
the national stoff, contracts with local companies and
lease payments to SOCAR, income and withholding
taxes.

Today we are exceeding our PSA commitments
fo developing our national staff within the organisa-
tion. 30% reduction in the number of expatriates
employed since January, 1999 has resulted in the 5%
increase in the percentage of Azerbaijan national
professionals who now make over 60% of the com-
pany professional staff. Initiatives to further develop
the skills of national staff will be continued so that
thgy are fully prepared to take on additional respon-
sibilities.

AlIOC currently produces 100.000 bpd (5 million
tonnes per year) from the Chirag platform. In addi-
tion fo the volumes exported via the WREP we have
pumped about 8 million barrels of oil through the
Northern Route Export Pipeline (NREP) since the
beginning of 1999 enabling .our shareholders fo lift
13 tankerloads of Chirag oil from Novorossiysk. As
the operator of the Azerbaijan section of the NREP
we have also continued to pump SOCAR crude infto
that line enabling them to lift 7 tankers from
Novorossiysk in 1999,
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B nacroswee spems AMOK go6eisaer 100.000
Gappeneil HedTM B CyTkWM (5MaH. TOHH B rog) ¢
nnatdopmel Yuipar. MNomumo Tex obvemos, 4To Heiu
akcnopTiposarusl no 3M3IT, ¢ Havana 1999 r. mbl
oTkauanu okono 8 munnuonos Gappener HedTM no
CesepHOMY MAPLIPYTY 3KCNOPTHOTO TPYBONPOBOAd
(CM2T), 410 nO3BONMNO HOWMM OKLMOHEPOM
otrpyauts 13 TaHkepoe ¢ mecTopoxaeHua Ybipar us
nopta Hosopoccuiick. byaydin onepaTtopamu
AsepbanmxaHckoi cekimr CMIT, mel npopomxani
30KOUMBATL B 3Ty TPYBONPOBOAHYIO CUCTEMY CHIPYIO
HedTs THKAP, 1 us Hosopoceuiicka & 1999 r. 6eino
oTrpyxeHo / Taukepos Heptn [HKAP.

3a nocnegHuit  rop Geina  paspabotaHa
koHuenuwsa tana |, npeactaensouas coboil
3OMAHYMBYIO MHBECTULMOHHYIO BOSMOXHOCTb ANS
akuvoHepoe AMOK, B cooTBETCTBMM C KOTOPO#H
YOOETCA AOCTMYL MOKA3QTenei BEepXHero Keaprtans
no paspabotke 8 1,5 munnmapaos bappenei HedTu
npu pacxopax, merswe yem 2 ponnapa CLUA 30
6appens. Konuenuuss 2tana 1 skntouger B cebs:
CTPOWTENLCTBO OYypoOBOH MNATGOPMEl € KMAbIMKU
6nokamu Ha 48 CKkBGXMH, C MOLWFHOCTLIO AODbLIYM
pasHoi 300.000 6oppeneid HedtTm B CYTKY;
npoknapky 30" nogsogHoro Tpybonposopa Ans
TpaHcnopTpoBkk HedTH ¢ nnatdopmel Itana 1 u c
nnargopmel Heipar 1 no Caxrayan; paciumpeHdne
CaHra4ansckoro  TEPMUMHONG ans npuema
YBENMYMBAIO-LUMXCA OBBLEMOB CyTOMHOM 06bIUYM
HedTH; koHBEPCHIO 25" HedTe-nporoga, MayLLero ot
nnatgopmel Yepar 1 B rasonpoeop, ¢ ueneio
TPAHCNOPTUPOBKKM AoBLBABMOro rasa Ha 6Geper B
CaHravarnsl; W, BO3MOXHO, YCTAHOBKY
KOMMPECCOPHOW nnardbopmsl, c KOTOPOK
nobuieaembilt ra3 Oyger oBpaTHO 3AKAYMBATECA B
ANACT ANs NOAKEPXA-HUA NAACTOBOTO AGBNEHMS.

B 1999 r. skcnnyataumorHsie pacxoas AMOK
coctasunu 107 mnH. ponnapoe CLUA, B To Bpems,
KOK KanuTansHele opacxonsl coctasuny 212 miH.

nornapos  CLUA, no cpasHermio co 131 mrH.
nonnapos  CLUA w467 wmnH. aponnapos  CLUA,
cooTeercteeHHo, B 1998 r. B 2000 r. wnowa
3QNNAHUPOBAHHEE IKCNNYATAUUOHHbIE "

kanutansHele pacxoas coctasat 101 mnH. ponnapos
CLUA 1 210 mnn. ponnapoe CLUA, cooT-BeTcTBEHHO.

Yuuteisas ceoe AONroCRO4YHOE NPHCYTCTBME 34ECh,

B Asepbaipgxane, AMOK, onepatopom kotopoit .

apnaetcs bully Amoko, NpopomKaeT CTpemuTbCH K
€O3AaHUIO OBPA3a KOMMAHMM, ABNAIOLIENCH XOPOLWMM
yneHom cobuwectsa. B 1999 r. How sknag 8 gena
coobulectea  Bbin  HANPABAEH HA  PA3BUTHE
06pA3OBAHMA, HOAYKM WM TYMOHWTAPHLIX MPOEKTOB B
NoAAEPXKy OEXEHUEBR, BHIHYXAEHHLIX NepeceneHues,
CMPOT W ApPYrMx rpynn Hykadaowmxca niogen. K uncny
KpynHeix — npoektoe 1999  ropa  oTHocaTcs:
Cosepuwencteo B obpasoeanuu, [lpemus monopsim
yueHbim, Jletckuit dectusans myrama, [poekTsl
WKonLHOU noaaepxkd IM3T v CM3T, opraHusauus
Hoeorogrero npasgrmrka 1 lNpasgrnka Hospys aons
netei - cupoT n bexenues.

Moasopsa utorn 1999 r., mbl cMoTpHm B Byayluee,
onpegfenss OCOHOB-Hble PAbOTH, KOTOPLIE HAM
npenctout seinonHute B 2000 r. HecmoTps Ha 1O, 4TO
lonoeca paboyas nporpamma m Goaxet Ha 2000 r.

Over the last year, the Phase | concept has taken
shape resulting in an investment opportunity for the
AlOC shareholders that is very atftractive, yielding a
top quartile development of 1.5 billion barrels at ?ess
than $2 per barrel. The Phase | concept includes a
48 slot drilling and quarters platform capable of pro-
ducing over 300,000 barrels per day; a 30" subsea
pipeline to transport the oil from Phase | and Chirag
| to Sangachal; an expansion of the Sangachal
Terminal to process the increased daily oil produc-
tion; conversion of the 24” Chirag | oil line to gas
service, allowing produced gas fo be delivered to
shore at Sangachal; and the option to install a com-
pression plattorm which would reinject produced gas
into the reservoir for pressure maintenance

In 1999 AIOC’s operational expenditures have
amounted to $107 million while our capital expendi-
tures have been $212 million in comparison to
respectively $13 1 million and $467 million in 1998.
Our 2000 opex and capex targets are projected to
be $101 million and $210 million respectively.

With its long-term presence in Azerbaijan AIOC,
operated by BP Amoco, remains committed to being
a force for good as a corporate citizen. In 1999 our-
involvement in the community has focused on educati
on, science, humanitarian projects in support of
refugees, IDPs, orphans and other groups of needy
people. Major projects of 1999 have been
Excellence in Teaching, Young Scientist Award,
Children’s Mugham Festival, WREP and NREP School
Support Projects, New Year and Novruz Parties for
orphans and refugee children.

While we summarize 1999 results we also look to
the future defining our major activities in 2000.
Although our 2000 Annual Work Programme and
Budget is stfill to be approved by the Steering
Committee, we oanficipate annual production of
100.000 bpd. Work is also planned to develop
Chirag further, to allow production to be increased
by 10-20% in subsequent years. Next year’s opera-
tions are also expected to include the drilling of
appraisal well GCA-6 and éz sidefrack. Other major
activities will include parficipation in the Azerbaijan
Working Group to finalize MEP negotiations, and
progressing Phase 1 of ACG Full Field Development
detfailed engineering.

ewe AomxHs  BbTh  yTBEPXAEHH PykosomALMMm
KOMMTETOM, MBI MPEANO-NIATAem, HTO CPefHErofosas
pobeiva cocrasur 100.000 6appenei 8 cytku. Takxke
nAaHUpYyloTCa PaboTel No AansHelwer paspaborke
MecTopoxaeHus Yelpar, 4To NO3BOAUT  YBENUUMTH
nobeivy Ha 10-20% B nocneayloupe roasl. Takxke, B
yucno paboT B Creaylowem rogy BOWAET OypeHue
oueHouHoi cksaknHe GCA-6 v 3apeska GoKoBOro
creona 6z. K uncny gpyrix xpynHbix pabot oTHoCHTCS
yqactve B AsepbaiimkaHckoit paboueit rpynne no
aosepuwenunio neperosopoe no O3T u petans-Hoe
npoektupoearue Itana | [lonHomacwTabHoM
paspabotkn mecto-poxaeHnii AYT.
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dommd Tuble in
vl emon & Dnlln Amoxo?

Anmpeo:

Environmental Monitoring and Scientific Research Activity on the

Azeri - Chirag - Guneshli Contract Area

IKon02uecKkasn oeameavnocmes no Monumopuney u Hayunoim

Hcceneoosanuam na Konmpaxkmuoii naowaou

Azepu—Yupae—I'ronewnu.

Anu ABaynnaee somecTuTent AMPEKTOPa Mo HAYYHOM
paboTe Mo BOMPOCAM OXPAHbI OKPYXKAIOLLEH Cpeds!
Wretutyta  “Asrunpomopredteras”’, KOHOMOAT
TEXHUUECKMX HAYK

Aramaxmyn Cupamkes Hayanbhunk otoena oxpatsl
TPYAA, TEXHUKM BESONACHOCTH W OKPYXAIOWEN CPeabl

[HKAP

Abpyn KacbMOB npodeccop, uneH-koppecnoHAeHT
Akapemmr Hayk AzepbaioxaHa, 3aBeayLLMi
nabopatopuen Mucturyra 3oonormu, HadanbHUK
Kacnuiickoi Bronornyeckol craHumu.

@auk  Ackepoe MeHeaxep
okpykatollen cpepsl  bulln Amoxo, npodeccop
MexayHapoason Dko3aHepreTnueckor Akanemuu,
KOHBMAAT XHMUYECKMX HOYK.

oraena OXPaHb

Paduk Kacymos npodeccop, unex-koppecnoHgeHT
Axkapnemun Hayk Asepbaiigxana, 3asepyioLimi
nabopatopuen Mucturyta @usuonoruu.

IOnmiA 3aiiues Creupanuct No oxpaHe OKpYXaIoLei
cpeabl bulln Amoko

Baxtuap Mypagoe Koopaurnatop Kacnuiickoi

5KONOrMYecKow NPOrPaMMI, NpPeacTaBUTENb
[ocynapcTBeHHOTO  KOMMTETA MO 3KONOTUM W
PAUMOHANBHOMY  MCMNOMb3OBAHMIO  NPUPOAHbIX
PECYpPCOB.

®eran  Anves  npesupgeHt  MexayHapogHoi

Sko3HepreTMHeckon Akopgemuun, naptHep Kacnuickoi
aKkonoruyeckoit naboparopuu, cosganHon bulln
AMOKO.
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Participants:

Ali -Abdullayey Deputy Director for Research on
Environmental Protection, “Azgripromerneftegas”
Institute, Candidate of Technical Sciences

Agamahmud Sirajev Head of the Environmental
Protection, Labor and Safety Department, SOCAR

Abdul Kasymov Professor, Corresponding Member
of the Azerbaijan Academy of Sciences, Department
Head at the Academy of Sciences’ Zoological
Institute and Chief of the Caspian Biological Station

Faik Askerov Environmental Manager, BP Amoco,
Professor of International Ecoenergy Academy,
Ph.D. (Chemistry)

Rafig Kasumov Professor, Corresponding Member of
the Azerbaijan Academy of Sciences, Department
Head at the Institute of Physiology

Yuliy Zaytsev Environmentalist, BP Amoco

Bakhtiyar Muradov National Coordinator for the
Caspian Environmental Program, Representative of
the State Committee for Ecology and Confrol over
the Use of Natural Resources

Fegon Aliyev President of International Ecoenergy
Academy, Company representative at the Caspian
Environmental Laboratory founded by BP Amoco.
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MexayHOpPOAHbIA HePTAHOM KOHTRQKT,
30KNIOYEHHbIM B _ ceHTabpe 1974 ropa mexay
[ocynapcTeeHHOM HEDTAHOM KOMIOHWER

Asepbarpkarckoi Pecnybnukn v 11 nHoCTRPAHHEIMM
HEdTAHBIMA KOMNAHUAMKW M3 / CTPOH, C MOMEHTC
noanucanus HassaHHbA “KoHtpaktom Beka” u3-3a
CBOETO WCTOPUUECKOrO 3HAYEHWS, B KOPOTKME CPOKM
cran peansHocTslo. [lea ronga Hazag - B Hosbpe 1997
r, leinap Anves, [lpesunent AsepbangkKaHCKoONM
Pecriy6anku W OCHOBONONOXHWK HOBOW HEDTAHONM
spbl Ha Kacnuu, TOpKecTBeHHO oObBABMI MHUPY ©

pobeiye nepeodt  AsepBaraxaHCKoW HepTH €
nAaTHOPME Yeipar, PACNONOXEHHOM HO
KoHtpakthHoit mnowlaad. B Hactosulee Bpemd, B

pamkax Kourpakta Beka, ¢ nnardopmel  Heipar

exeaHeBHo no6bIBOETCA M 3KCNOPTMPYETCA  Ha

mupoesie poiHkk cesiwe 110.000 6appenen HedTy.
3a nocrearue nate net 8 Asepbaiigkare 6eina

CO3ACHG  HamexHas WHPPacTpykTypa HedTaHOM
MPOMBILLNEHHOCTH, oTBEYaIoLLas BCEM
MEXAYHAPOJHLIM CTAHAAPTAM. binu
PEKOHCTPYMPOBAHLl W BBEAEHLI B 3KCMIYATALMIO

6yposeie ycravosku ‘Hene Toprya’ u “Uetvrnan’,
nnatgopma Yupar-1, npoeeperHa ceilcmopassenka u
npobypeHbl OLEHOYHLIE CKBAXMHbI, MPONOXEHbI
NOABOAHbIE TpybOMpoBOMAs ANg TPAHCNOPTUPOBKA
Chpol HedTH, 0obbIToN Ha KOHTPAKTHOK nnowanu, o
Takke NOMYTHOro rasa, Be3B03Me3AHO
nepenasaemMoro a3epbaMLKaHCKoM cTopoHe. bein
nocrpoers  Canrauansckmii . CyncuHCKkui
TEPMMHCNBI, MOMHOCTBIO OTPEMOHTHPOBAH CeBepHbli
Tpy6onpoBos, W NOCTPOEH HOBBIA  3QNAAHLIM
TpybonNpoBOd, G TAKXKE CAGHB B IKCAyaTAUMIO
Apyrie BaxkHble obbekTh. Takm oBpasom, KOMNaHMA
Bulln  Amoko, koTopas FHBAAETCA ONEpPATOPOM
KoHTpakta Bekg, BHecna CBOM BKAGH B CAMBIX
KPYMHEIA  CO3MAATENbHBIM MPOBKT B COBPEMEHHOM
uctopun AsepbanaxaHa.
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The international oil contract signed in September
1994 between the Azerbaijan State Oil Company
and 11 foreign oil companies representing /7 coun-
tries and called since the day it was signed the
“Contract of the Century” due to its historic signifi-
cance soon became a reality. Two years ago - in
November 1997 Heydar Aliyev, the President of the
Azerbaijon Republic and Chief Architect of the
Caspian’s new oil era, inaugurated and announced
to the world the production of the first Azerbaijan oil
from the Chirag platform in the Contract Area. At
present more than 110,000 barrels of oil produced
from the Chirag platform under the Contract of the
Century are transported to world marketfs every day.

A strong oil industry infrastructure meeting all
international standards has been created in
Azerbaijan over the last 5 years. The Dede Gorgud
and Istiglal drilling rigs and Chirag-1 offshore plat-
form were upgraded and commissioned, offshore
seismic surveys were completed and appraisal wells
were drilled, subsea pipelines were laid for trans-
portation of crude oil produced in the Contract Area
and for produced gas cost free for Azerbaijan. The
Sangachal and Supsa terminals were constructed,
the Northern Pipeline was renovated, a new Western
Pipeline was constructed and other important facili-
ties were put into operation. Thus, BP Amoco, the
operator of the Contract of Century, set its name to
a major originative process in the modern history of
Azerbaijan.

As the number of oil contracls increases, so
increases the concern about environmental profec-
tion. We think, how the work that is being performed
or is to be performed under these oil contracts will
affect the environment — the air we breathe, the
water we drink, the earth we walk on, the ecology of
the Caspian, everyone’s health and the heotﬁw of
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FEGAN ALIYEV " YULIY ZAYTSEV' " FAIK ASKEROV teE
OATCAH AJTUEB IOJTHE 3AHI[ER DAUK ACKEPORB 4 |
Mo mepe yeenuueHus umcna HedTsHeix  future generations. If these effects are inescapable,

KOHTPAKTOB, BCEX O4EHb BECMNOKOAT BONPOCH OXPAHLI
OKPYXUIOWEN cpedb. Mbl AyMaem O TOMm, KAk Td
pabota, KOTOPYIO Mbl BBINOAHAEM, MW KOTOPYIO HOM
elle NPefCTOUT BEINMOAHMTL B PAMKAX 3THX HEPTAHbIX
KOHTPAKTOB, OTPA3UTCA HA OKpys<alowel Hac cpene
- HO BO3flyxe, KOTOPbIM Mbl [bILIMM, BOAE, KOTOPYIO
Mbl MbEM, 3EMNEe, NO KOTOPOH Mbl XOAUM, SKONOMUM
Kacnus, Hawem 300poBbe M 3[0OPOBLE CNEAYIOLLMX
NOKONEHMIS Ecim BO3AeNCTBM  M3BexaTh
HEBOSMOXKHO, TO KOK MOXKHO Mx CHM3MTLS Kakne
0b6A3aHHOCTH M 0BA3ATENLCTBA  BO3NOXWNIO
A3epbaiiiXaHCKOE MPOBUTENLCTBO HA MHOCTPAHHbIE
HePTHHEIE KOMNAHUU MPU 3AKMIOUEHMI STUX HEPTAHbIX
KOHTPOKTOB? KaK BHINOMHAIOTCS B HACTOSLIEE BPEMS
3TM  0BA3aHHOCTM M obszarensctea?  Kak
KOHTpONMMpYyeTca KX  BbinonHeHnee C 3ToM  uenbio
HECKOMbKO XOPOLIO M3BECTHBIX  a3epbOaNIXAHCKMX
YUEHBIX W dKChepTos, paboTaiolix B 3Tol obnactu
HOpsady C npepctaeutTensMu komnaduui bullu Amoko
NOAENATCH CBOUMM MBICTIAMMU MO AAHHLIM BOMDOCAM.
[Movyemy mmeHHo bullu Amoko? Bo-nepseix, komnaHus
bulln  Amoko sBAseTCA  MCNONHUTENEM,  WIK
BLIPUXAACE COBPEMEHHEIM A3bIKOM, Onepartopom 4 us
20 HedTAHBIX  KOHTPQKTOB,  3QKAIOYEHHbBIX B
Asepbanaxare. [lomumo 31oro, bullu Amoko
ABASETCA EAMHCTBEHHOM KOMNOHWENH, AOBLBAOLLEH
HedTh Ha Kacnuu, TpaHcnopTupyowei ee Ha Beper
U IKCMOPTUPYIOLLEA HA MWPOBBIE PbIHKM MO
TeppMToprn AsepbaiiikaHa.

DAUK ACKEPOB: Bulln Amoko aobbisaer Hedts
M ra3 BO MHOMMX CTpaHax mMupa. Komnaus Havana
pabotate B AsepbaigxaHe 8 1994 r. Hesaeucnmo
OT TOFO, B KOKOW CTPAHE MUPA KOMNAHWS paboTaer,
€e nonutMka no Bonpocom OxpaHsl 3n0poBbs,
TexHnkn besonachoc 1 Oxpane OxpyxaioLuedt
Cpefbl HEUBMEHHO MO BCemy mMUpY. [NaBHBIA CMbICH

how can they be reduced? What obligations and
duties did the Azerbaijan Government charge foreign
companies with when these ol contracts were con-
cluded? How are these obligations and duties being
met now? How are they being monitored? With these
purposes, several well-known Azerbaijoni scientists
and specialists working in this field along with repre-
sentatives of BP Amoco will express their views and
ideas in these areas. Why BP Amoco? First, BP
Amaco is the executor or, to put it with modern ter-
minology, the operator of 4 of the 20 oil contracts
operating in Azerbaijan. BP Amoco is also the sole
company producing oil in the Caspian, transportin
it onshore and exporting it to world markets ihrougﬁ
Azerbaijan.

FAIK ASKEROV: BP Amoco is a company that
produces oil and gas in a number of countries of the
world. The company started working in Azerbaijan in
1994. Regardless of the country wgfwere it operates,
the company has the some Health, Safety and
Environment policy anywhere in the world. The
essence of this policy is to work safely and do no
harm to people or the environment. our company
has been guided by these principles in Azerbaijan.
Prior to any work, we have always conducted a
baseline environmental study in the Contract Area, as
well as generally anywhere we work. This helps us
get to know the conditions in the area before we
start work. And of course, prior to any project, we
develop an EIA (Environmental Impact Assessment)
document which shows the' possible environmental
impact of our activities and how we can reduce this
impact. We have performed well in this area so far,
and today about 10 EIA documents have been
developed and approved by the State Committee on
Ecology of Azerbaijan.
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FAIK ASKEROV
DAHK ACKEPOB

STOM NONUTHKW 3AKIIOYAETCA B TOM, YTOBb paboTats
c cobnioaeHnem Hopm 6e3onacHocTH, He HaHocs
yuepba niogam MM okpyxaoweir cpege. [pu
OCYLLEeCTBNEHMM CBOEN neatensHoCTuU B
AsepbaixaHe, HOWO KOMMOHUS PYKOBOACTBYETCS

WMEHHO  aTumu  npuHumnamn.  [pexpe, 4em
NPUCTYNWTE K KOKMM-TMOO paboTtam, Mbl BCErna ¢
HAYQNC TMPOBOLMM W3YYEHME MNEPBOHAYCNBHOMO

COCTOAHWA OKPYXaIoLLeH cpeapl kak Ha KoHTpakTHoH
NAOLLAAM, TAK M B MIOBOM LPYrOM MecTe, A€ Mbl
pabotaem. D70 MOMOTGeT HAM O3HAKOMMTLCS C
UCXOAHLIMK YCIIOBUSMA AAHHOW MECTHOCTM A0 HAYCC
BEINONHEHM Hawmux pabor. M, koHeuyHo, go Hayana
KOXAOro npoektd, msl rotosum gokymeHt OBOC
(OQuenka Bospeiictema Ha Okpyxaowyio Cpeny) B
KOTOPOM POCCMATPUBAIOTCS BO3MOXHBIE BO3OEHCTBMS
HOWEeH [OeATensHOCTH HA  OKPYXAIOWYIo Cpepy M
NPELNaraioTCq METOAL CHUXEHWS STOTO BO3AEHCTBUS.
Mel gocTurnm GomMbLLKX YCNEXOB B 3TOM HANPABAEHMH,
W, BONOTb [0 HACTOAWEro Bpemenu, Obino
NOAFOTOBNEHO W YTBEPXKAEHO B [OCKOM3IKONOMMM
Asepbaiiaxana okono 10 gokymertos OBOC.
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Of course, there are unavoidable impacts
on the environment during the work. And we
always have to control these impacts. To do
this we conduct environmental monitoring.
Menitoring includes the study of fish, seals,
birds and other flora and fauna, supervision of
the water chemistry, monitoring of the emis-
sions within the Contfract Areq, i.e. the area on
which we operate.

| would like to note that we have always
tried to also monitor archeological explorations
during construciion and repair of both the
Northern and Western Export Pipelines. The
late Professor Rashid Goyushov had great suc-
cess in this field, and his. archeological findings
have all been registered and covered in his
book “The Archeology of Azerbaijan”. | would
like to note that BP Amoco’s activities are per-
formed by their experienced international staff.
Our company also tries to use environmental
consulting companies recognized worldwide.
Therefore, companies like ERT, Dames and
Moore, Woodward Clide are working togeth-
er with us. However, | would like to note that
all this work could not have been successful
without the scientists and specialists of
Azerbaijan. Therefore, we always try to use the
potential of Azerbaijan science and build and
base our performance on it.

| should also emphasize that one of the
issues our company is especially attentive to is
to inform ond provide the population of
Azerbaijan, the community with clear informa-
tion about what we are doing. | would like to
bring one more issue to your attention — that
Azerbaijan needs oil today. But we also need
a clean environment for Azerbaijan’s future, for

posterity, and for us all. There is a need to achieve
this balance. This, fo my mind, is possible through
joint work. We have to accomplish this in close coop-
eration with Azerbaijan’s regulatory agencies, non-
governmental organizations and the oil companies
operating in Azerbaijan.

The results | mentioned - ecological achievements
could not have been possible without the help of
Azerbaijan scientists. Today our company has a
mechanism by which we involve Azerbaijan’s scien-
tists and organizations in this work. This mechanism
includes the Ecological Subcommittee, established
under the Contract and its working groups for
research and monitoring. These Subcommittee and
Working Groups include representatives from
SOCAR, State Committee on Ecology, Academy of
Sciences and “Gipromorneftegas” Institute.

ALl ABDULLAYEV: The history of founding the
Woarking Groups and the Environmental Sub-commit-
tee dates back to 1992, When a memorandum on
the three fields - Azeri, Chirag, Guneshli, was pre-
pared in May-June of 1993, 'our specialists suggest-
ed that an ecological strategy for the development of
these three fields be specifically given therein - it had
been developed by our specialists. The strategy con-
tained a suggestion on the creation of said
Subcommittee and Working Groups. These
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KoHeuHo,  cyuwecrsyioT  HeusbexHble
BO3AEMCTBMA  HAWeW  JearenbHocTH  Ha

okpyxawolyio cpeay. WM Ham  Heobxonumo
NOCTOAHHO KOHTPONMPOBATL 3TW BO3NEACTBUA.
C 310N Uenbio Mbl NPOBOAMM 3SKONOTMYECKMIA
monuTopuHr. Ol Brilovaer Habnogedne 3sa
pbbaMY, TIONEHAMM, NTULGMK W APYIUMM
NPeACTaBUTENIMH dnopsl W dayHsl,
HaBMIOAEHWE 30 COCTOAHMEM BOOHOM XWMMMWM,
suibpocamu B atmocdepy B npepenax
KoHTpakTHoM nnowdand, T.e TOW 4dcTw
Kacnuiickoro  mopsi, Ha  KOTOPOM  Mbl
OCyLUECTBAAEM CBOW PaBOTH,

Xotenocs 66 OTMETMTb, HTO B XOAe
OCYLUECTBEHUS CTROMTESbHBIX W PEMOHTHbIX
pabot Ho CesepHom ¥ 3ONAAHOM 3KCMOPTHBIX
Tpybonposoadx, Mb  BCeraa  CTAPANMChL
NPOBOOUTE TOK K& W CpXeonordyeckue
uccnenosarus. [lokoiHem npodeccop Pawwmg
[elollies AOCTUN 3HAYMTENBHBIX YCMEXOB B 3TOM

obnactu, M BCE PE3YIbTATH ero
APXEONOrMUECKIX MBbICKAHMM Bbiu
30PErMCTPUPOBAHE M PACCMATPUBAIOTCS B

KHire “Apxeonorus AsepbaimxaHa”.

9 xoren Bb OTMETWTH, YTO ANS BbINOMHEHMS
pabot komnoHua bulln Amoko ucnonbsyer ee
OMbITHBIM  MEXAYHOPOAHBIK nepcoHarn. Hauwa
KomnaHus TOK Xe CTapaercs WCnonb3oeats
YCYrU BCEMUPHO MPUSHAHHBIX KOHCANTUHIOBbIX
3KONoOrnYeckux GUpm. VimeHHo nosToMmy BMecTe
C Hamu poboTaloT Takue Komnauuu, kak ERT,
Dames & Moore 1 Woodward Clide. Ho npwu
3TOM, HEOOXOAUMO OTMETWTb, 4YTO BCA 3Ta
pabota He Bbina 6b TakOW ycnewHol 6e3
yuactha  a3epOaliiKOHCKMX  yueHBIX M
cneuuanicToe. Mcxopa w3 3TOro, Mel BCeraa
CTOPCEMCH  MCMONb30BATL  A3epBaALKAHCKMHA

HOYYHBIA MOTEHUMaNn, OMWMPaAcs HO HEero B HALIEK
pabore.

9 xoren 6wl elle OTMETHUTL, YTO HAWa KoMnaHus

yaenset ocoboe BHHUMAHME BOMpOCY
UHPOPMUPOBAHMS WM CHADXEHWA HACENEHWA WU
0O WECTBEHHOCTH AsepbaipxaHa YETKNMMU

CBEABHWAMKM O TOM, 4TO Mbi genaem. Xotenock Obl
0cob0 OTMETUTL elle OfHO OBCTOATENLCTBO - HedTb

HyxHa Agepbanpxary cerogHs. OpHako, uucTas
3KOMOMMA  HyXHO BCeM Ham, ana  Byoyuiero
Asepbaiiaxada, ans 6yaywwmx nokoneHwid. Ham

HEODXOOMMO YCTAHOBKUTL COOTBETCTBYIOLMIA BanaHC.
270, NO-MOEMY, BO3SMOXHO TONBKO COBMECTHbIMM
yeunuamn. Mel BomkHB BOCTHYL 3TON Uenu, pabotas
B TECHOM COTPYAHUUECTBE C Q3epBalAKAHCKMMU
PErynMpyIoLLMMA OPraHamu u
HENPARUTENLCTBEHHBIMA  OPIaHM3ALMIMK, O TaKxe
APYMMMU HEDTAHBEIMW KOMNAHWAMM, PaboTaloWMMK B
Asepbaigxate.

PesynsTaThl, 0 KOTOPLIX A FOBOPUI, IKONOrMHECKHE
NOCTMKEHUA - BbinM Bbl HEBO3MOMHLI HE3 MOMOLLM
Asepbanaxarcknx ydeubix. CerogHa B  Hawen
KOMMOHMM CYLLECTBYET MEXAHM3M MPUBREUYEHUs K
HOweln paboTte a3epOAMIXAHCKAX  YYEHBIX U
OPraHM3aUniA. DTOT MEXAHWM3M BKIIOYAET CO3faHue B

POMKOX HEPTAHOIO KOHTPAKTA  3KONOMMYECKoro
NOAKOMMTET, €ro pabouvx rpynn MO HAYYHbIM
MCCNEeAOBAHUAM W MOHWTOPHHIY. B naHHbIA
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recommendations were accepted on September 20,
1994 when the Contract of the Century was signed.

ABDUL KASIMOY: BP Amoco has developed a
Strategic Monitoring Program. Both Azerbaijan and
foreign scientists took part in developing this
Program. So far, i.e. since 1995, annual monitoring
has been carried out in the Contract Areq, ie., the
Chirag field and vicinity. In addition, extensive moni-
toring work has been done with birds, seals, birds
and in other areas at Sangachal terminal. The pri-
mary goal of the surveys was fo prevent environ-
mental pollution. The surveys show that sea water
remains nearly uncontaminated as a result of the use
of new technology at the Chirag platform. Sea bed
sedimentation, hydrocarbons, heavy metals and sea
bed fauna are also studied in detail during such
monitorings. It was concluded from the surveys that
at present there is no negative .impact on the marine
organisms. Their condition is as it was before drilling
and no major changes have been observed. Besides,
monitoring has been done on the Northern Pipeline
and also on the quantitative distribution of birds and
migration of seals along Azerbaijan’s shores. The
results of the surveys were submitted to the




ENERGY ECOLOGY ECONOMY

nogkomutetr W Pabouue rpynnel  exoasT
npegactasutent  [HKAP,  Tlockomakonoruy,
Akagemnn Hayk " WHCTUTYTA
‘TunpomopHedTteras”.

A ABLYJIINAEB: Vcropua cospamms
Pabounx [pynn 1 Dkonorvueckoro noakomMuTeTd
HaunHaetca B 1992 r. B mae-uioHe 1993 r., npu
MOATOTORKE MEMOPUHAYMd O paspaboTke Tpex
mectopoxaeHuin Asepu-Hupar-loHewny, Hailm
yuyeHble NPEeanoXunnM  BKNIOYATL B HeEro
cneuManeHell  pasgen o6 3konorMYecKoil
cTpaTeru paspaboTku 3TUX MECTOPOXAEHMA,
KOTOPbIH Bbin NOArOTOBNEH HOLL MM
cneumanucramn. Crpaterus npegycmaTprsana
cogpammre ykazauroro lMopkomutera n paboymx
fpynn. 211 pekomeHaaumm Guinu npuHaTer 20
centabpsa 1994 r. npu noanucarun Konrpakra
BEKQ.

ABLOYNT TACBIMOB: Komnanua Bullu
Amoko paspaborana Crparernueckyio
Nporpammy mowutopurra. B pazpabotke 31oik
[NporpamMmel  NPUHUMOAM  yHOCTHE KK
a3epOaANIXAHCKME, TAK M MHOCTPAHHLIE YYEHbIe.
C 1995 r. no ceit pgeHb Ha KoHTpakTHOM
NAoWaan, TO eCTb HA MecTopoxaeHy Yvpar u
BOKPYI  HEro, MNPOBOAATCA  E©KErofHue
MOHWUTOPUHTU, [lomumo 3Toro, obwwmpHas
NPOrPAMMA MOHUTOPUHIG NTUL, TIONEHEl, PhIb
W APYrMX KOMMOHEHTOB, NPOBOAMNACH B PAOHE

CaHravansckoro  tepmuHana. Llens  s7ux
HCCNEeNOBAHMIM 3AKNIONOETCA B TOM, HTODbI
NPEAyNnpeanTe  SArpasSHEHME  OKPYKAIOLLEN

cpeabl. Peaynbratsl uccneposanMil  nokazanu,
41O BNArOAAPs MCTONBIOBAHMIO HA NNATHOPME
HYpar HOBLIX TEXHONOTWH, MOpckas BOAQ
OCTOETCA MNPAKTMYECKM HesarpasHeHHoW. Bo
BPEMA  ACGHHBIX  MOHWTOPWMHIOB  TAK  Xe

>

-

%

TWATENBHO HM3YyHaAOTCA BOHHbIE OCUnKM,

CONlEpXAHME YINMEeBOAOPOAOB, @ Takke dayHa
mopckoro aHa. B pesynstarte wccnenosaHmii Bwino
BLIHECEHO 3CKIIOYEHME, HTO B HOCTOALUEE BPEMS He
CYLLUECTBYET HMKUKOrO OTPUUATENBHOrO BO3LEUCTBUA
HO MOpCKue opraHuamel. Mx coctosnue nmoutn Takoe
Xe, kak Bbino fo Hauana Byposbix PAbOT; HUKAKMX
3HAUUTENLHBIA UBMEHEHUH OBHapYyXeHo He Beino.
[MOMUMO 3TOrO, NPOBOAMACA MOHUTOPUHT C LERBIO
M3YYEHMA KOJMYECTBEHHOrO POCMPEAENEHHs NTUL,
8ok a3epbaimkaHckoro 6Gepera n  MUTPALMK
Tionexei paons nobepexss Asepbaiimkada, a TakKe
MoHuTopuHr Tpacce Ceseproro Ttpybonposopga.
PesynsTaThl UCCNEeNOBAHMA 6bnU NPeacTaBneHsl B
OTnen OXpaHel OKPYXQIOWEA cpefs, B KOTOPOM
6bina CNNOHWPOBAHA WM PEANM3OBAHA HEOBXOAUMAS
pabora.

B nposepeHun STHX MCCAEROBAHWI MPUHUMAIOT
yyacTme aHrMHMcK1e CNEUNAIUCTEI,
azepbanpxaHckme yUyeHsle, NPencTaBsuTenm
[OCYyROpCTBEHHOTO KOMMTETA MO 3KOMOTWM, O TAKXE

akcnepThl, pabortawiumMe B 3Toit obnactu. Oxu
NPOBOAAT ODWMPHBIE  M3LICKAHMS, PE3ybTaThl
KoTopblx npeactaenaioTcs B [ocyaapcrseHHbIHA
KOMWUTET NO 3IKONOrMKM, HA OCHOBGHMHU KOTOPRBIX
BrnocnencrBmu NPOBEOATCA HEKOTOPGLIE Apyrue
MCCNEeENOBAHMA.
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ABDUL RASIMOV ™
ABJIYJI TACEIMOB.

Ecological Department, where necessary work was
planned and completed.

English specialists, Azerbaijan scientists, the State
Committee for Ecology and experts in this field are
involved in these surveys. They conduct extensive sur-
veys, the results of these surveys are presented to the
State Committee for Ecology, and some other exten-
sive surveys are performed on their basis.

FAIK ASKEROV: Abdul Kasymov talked about
manitoring and gave some information about seals. |
would like to touch upon the issue of the seal deaths
frequently reported in the Azerbaijon media, most
often linked to the activities of oil companies. But |
would like to remark that we were aware of it as far
back as 1997 — before our company was produc-
ing oil. Therefore, we organized research on seals
which was carried out under Professor Demir Hajivev
and Tariyel Heybatov with Suzanne Wilson, a Waorld
Bank representative supervision. The research
showed that the seal deaths were not caused by oil
and oil products, but by the viruses in their bodies
and chemicals like DDT.
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®AUK ACKEPOB: A6ayn [acumor rosopun o
MOHUTOPUHIE U [0N HEKOTOPYIO UHpOpMauMio o
TioneHax. 9 xoten ©Ob  3QTPOHYTH BOMPOC O
CMEPTHOCTM TIONEHEN, COOOWIEHNs O KOTOPOMU HACTO
BCTpEYAlOTCA B 03epOANAKAHCKMX  CPeacTBax
MACCOBON MHPOPMALMMK, HTO 3AYACTYIO CBA3LIBAIOT C
pesTensHocThio  HedTaHsx  komnaHuid. OpHako,
cneayeT OTMETUTb, YTO OB 3TOM OLINO M3BECTHO elle
g 1997 r, To ecth fo TOro, kak Hawa KomnaHus
Hauana pnobeiyy ceoei HedpTu. B cBAzM C 3TUM Mbl
OPraHM30BANM MCCNENOBAHKA NO TIONEHAM, KOTORLIE
npoBOAMANCL NOf pyKkoBogcTBOM npodeccopa
Hommpa Tapkuresa, Tapuana lerbaroea u CulosaH
Yuncon, npeacrtaeutens BcemupHoro  bauka,
MccneaoBaHMS NOKA3ANM, UTO CMEPTHOCTh TIONEHeN
BbiNa BHIZBAHA HE HEDTHIO U HEDTEMPOAYKTAMM, O
HOMMYMEM BMPYCO B WX TENOX W XMMWMKATOB Bpone

DDT.
PADUK KACYMOB: Pesynutarsl uccneaosaHmii

POCCUICKMX, AMOHCKMX M O3epPOANIKAHCKMX YHEHBIX,
BKNIOYAS T€ UCCTIENOBAHMUS, KOTOPLIE NPOBOAMAMCE [0
1999 r., 6binn obbasneHsl HO pabodem 3acenaHUm
Kacnuitckoro KooppnHaumnoHHoro Coeera.

RAFIG KASUMOV: The results of the
research, even the research carried out up to
1999 by Russian, Japanese and Azerbaijan sci-
entists, were announced at a workshop led by
the Caspian Coordination Council. It was clear
that oil products had nothing to do with the
deaths of the seals. Very good results were
announced at the workshop, and it was in fact
proven that the reason for the deaths of the
seals, as you put it, is mainly a virus disease.
Therefore, the spreading of misinformation
about the impact of oil is totally wrong.

AGAMAHMUD SIRAJEV: Abdul Kasymov
talked about monitoring in detail, but | would
like to add some points. In addition, algae
were monitored near Sangachal terminal to
study the impact of oil and gas production
processes on the environment. Rock samples
were also taken from the drilled appraisal wells
later to study their direct impact on the envi-
ronment. Samples of sea bed sediments were
taken, their physical and chemical analysis
once more showed that the environmental
impact is really negligible. No essential
changes were seen relative to the requirements
| of water quality standards.

FEGAN ALIYEV: As a logical continuation of
what has been said | would like to add that
Volga, discharges from Volga and previously
the industrial enterprises of Sumgayit are play-
ing the major role in the pollution of the
Caspian. Eighty percent of the wastes flowing
into Caspian were discharged from industrial
enterprises located along Volga. After the shut-
| down of the majority of chemical enterprises in
| recent times, the Caspian became considerably
|| healthier.

YULIY ZAYTSEV: Our group pays a great atten-
tion to carrying out of environmental monitoring, and
we, the members of our group, conduct this work
and meet daily. And at the beginning of each year
we develop new programs for conducting environ-
mental monitoring at various facilities of our compa-
ny, including Chirag-1 platform, Sangachal terminal
and the routes of the Northern and Western Export
Pipelines. In particular, the members of our working
group visit all these facilities regularly. They assess
the impact of our activities on the environment, give
their recommendations and suggest measures, that
should be taken to minimize the environmental
impact. In particular, our company pays great atten-
tion to the waste management issue. Waste man-
agement issues are always very important for the
environmental safety. The goal of our company is to
cause no damage to the environment. And it would
be impossible to achieve this goal if we didn’t pay
due attention to this matter. Our concept of the
waste management is fo trace all waste streams
“from cradle to death”. With this aim we are coop-
erating with leading research institutes of the
Academy of Sciences, involve the services of Caspian
Ecological Laboratory, which help us idenfify envi-
ronmentally acceptable techniques for certain haz-
ardous waste reclamation. The waste reclamation for
their further re-use is our priority.
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OuesuaHo, UYTO HEPTENPOAYKTH He MMEIoT
HUKOKOro OTHOLLEHUsI K cMepTu TioneHei. Ha
pabodem 3acenaHumn Bhink OBBLIBNEHE OYEHb
XOpoLIne pesynbTaTs, W BbiNo NOKA3aHo, YTO
NPUYMHOM  CMEPTU TIONEHENW, B OCHOBHOM,
ABNAETCA BUPYCHAs Gonesws. Takum obpasom,
PACNPOCTRAHEHHAA UHPOPMALMS © HedTaHOM
BOSAEMCTEMM BLING COBEPLUIEHO HEBEPHONA.

ATAMAXMY[] CUPAIIXEB:
Kacbimos nogpobHo pacckazan Ham o
MOHUTOPMWHIE, OAHOKO # xoTen Obl KOe-4To
nobaeute. [Momrmo npouero, Gein nposepeH
MOHMTOPMHI  BOAOpPOCHerd B parnoHe
CaHra4anbckoro TepMUHANa ¢ LEnbio M3yHeHwus
BO30EWCTBMA npolecca Aobbiin HedTH M rasa
HO  okpyxaiowyio cpeay. [losgHee, w2
NPOOYPEHHBIX  OUEHOYHBIX CKBAXWUH  Bbinu
oTobpaHbl  PoBL NOPOA  ANS  U3YHEHMS WX
MPAMOro BOSAEHCTBUA HO OKPYXGIOLLYIO CPELY.
Takke 6onu  B3aThl  NPoBb  OTAOKEHM
NPHMEOHHOTO Cros, W ObIN NpoBeaeH Mx Gu3MUKOo-
XUMUYECKMM  aHONKM3, PEe3YNLTATH  KOTOPOro
Ellle pas MNOATBEPOUAW, YTO BO3AEHCTBME HO
OKPYXAIOLLYIO Cpeay HesHauuTensHo. He 6bino
OTMEYEHO Kakux-nmbo CYLLECTBEHHbIX
OTK/IOHEHMIA OT HOPMATMBHBIX XAPAKTEPUCTUK
MOPCKOM cpefkl.

®ETAH AJMEB: B npogomkexun 3stoi
Tembl 8 xoTen Bkl fobasuTs, Yto Bonra, cbpocel
c Bonmm, a Takke B HemaBHem MpPOLLNOM
npomebinerHsle  npeanpustva  Cymrauta
UIPAIOT CaMYIO DOMBLIYIO PONb B 3ArPA3HEHNM
Kacnua. Bocembaecat npoueHtoB oTxonos,
aTekalowmx e Kacnuii, cbpaceeaiotca
MPOMbILLITEHH b MU NpeanpUaTUaMH,
PACNONOXeHHbIMU BOONL peku Bonra. lNoene

AbBayn

]

OCTGHOBKM PaBoThl GONBLIMHCTBA XMMMYECKMX

npeanpuatiii, Kacnui cran sHauutensHo dmie.
IONAM 3AMLIEB: Hawa rpynna yaenser ouers
BoMblIOe BHUMAHUME MPOBEAEHMIO SKOMOIMUECKOro
MOHWTOPWHIA M HAO NOBCEJHEBHOW OCHOBE Mbl
NpoOBOANMM [AHHYIO paboTy M 3aceaaHus Halued
rpynns. B Havane kaxgoro ropa mbl paspabarbisaem
HOBbLIE TNPOrPAMMBI  MPOBEREHMA IKONOFMYECKOTO
MOHUTOPMHIO HO  PO3NHYHBIX  0BObekTax Halwen
KOMMAHKWM, B YOCTHOCTU HA nnatdopme Yupar-1, Ha
CaHrauanbckom TepmMHane, d Takke BAOML TPACC
CeBEPHOTO W 3QMNAAHOrO MAPLLPYTA 3KCNOPTHLIX
Tpybonposogoe. B yactHocTy, Ynersl Halvx paboumx
rRYNM Ha NEPUOAMYECKON OCHOBE NOCELLAIOT BCE ITK
0brekThl. OHU NPOBOAAT OLEHKY BO3LENCTBMA Hale
AEATENLHOCTH HO OKPYKAIOLLYIO cpeay.

B yactHocT, Hawa komnaHus ouers Bonbwoe
BHUMOHWE YOENAET BOMNPOCY YNPABIEHMS OTXOLAMM.
Bonpockl ynpaBneHus OTXOOGMM BCErna SBASIOTCS
GKTYQfbHLIMK € TOYKM 3PEHMS  IKOJOrMYECKON
besonacHoctv. W uwens  Hawed  komnaHmu
3aKMloYaeTcA B8 TOM, YTODbl He HaHecTH yiiepb
okpyxawouien cpepe. K pgoctuus ee 6Guno 6ol
HEBO3MOXHO, eCNM Ob Mb HE YAENSnU 3STOMY
AOJIKHOTO  BHMMaHMA, Hawa  koHuenuus no
YNPABNEHMIO OTXOLOMM 3AKIIOYAETCA B TOM, YTOOI
CrefuTh 30 BCEMM MX MOTOKAMM ‘OT poxpaeHus [o
cmepTi”. C 37O UENbIO Mbl COTPYAHUYAEM C HOLLMMM

AGAMAHMUD SIRATEV
ATAMAXMY I CHPAIIKEB

| would also like to mention those visits that are
made by the members of our group to our compa-
ny’s facilities” Recently we, together with the members
of the working group, have visited the Chirag plat-
form, Sangachal terminal, Sangachal landfill for haz-
ardous wastes and Operational Supply Base of BP
Amoco.

ALl ABDULLAYEV: Technological monitoring is a
very important operation. | first visited the Chirag
platform together with the former Environmental
Manager Liz Rogers on January 12, 1998:; for the
second time — with environmentalist Yuliy Zaytsev —
on December 1, 1998. Well No. 3 was being drilled
from the Chirag platform when we came there for
the first time. During our second visit we completely
investigated all technological processes on platform.
At the time well No 8 was being drilled from the plat-
form. During our first visit certain operations at vari-
ance with standards were discovered at some places.
We brought them to the producers’ attention. The
shortcomings we first noted were eliminated when we
came there for the second time. What do we
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RAFIG KASUMOV
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BEOYLMMM HayuHbIMW uHCTUTYTaMU Akagemnn Hayk,
nonmbayemcs ycnyramu Kacnuickoi Dxkonoruueckon
JlabopaTtopuu, KOTOpHIE MOMOTAIOT HAM HAUTK
3KOMOMMYECKM NPUEMNEMBIE METOALI MO YTHIM3ALMK
TEX WAM WHbIX OnacHex OTxonos. [eno s tom, 470
YTUNM3ALMA  OTXOLOB C LUEMbio WX NOBTOPHOMC
VCINONb30BAHMA HAWA NPUOPWTETHASA 3AAAHT.

9 ewe xoren Bbl OCTOHOBWUTLCE HA TEX BU3UTAX,
KOTOpble COBEPLWAIOT UMeHb Haleid rpynnbl  Ha
0BLEeKTL HALLEH KOMNAHUK. 30 NOCNeaHee BPEMS Mbl
BMECTE C uneHamu paboden rpynnsl  noceTnu
nnatdopmy Hupar, CaHrayanbCkui  TepmuHan,
CaHradanbckni AOAMIOH MO 30XOPOHEHMIO ONACHBIX
orxogos ¥ OnepaunorHyio 6asy cHabxeHus
komnanun bullu Amoxko.

AU ABLYJITAEB: TexHonorn4eckmii MOHUTOPHHT
3TO OYeHb BAXHOE MeponpuiTve. Brepsblie s nocetun
nnatdopmy Ynpar-1 Bmecre ¢ BbiBLUMM MEHEMKEPOM
no Dxkonormu Jlua Popxepc 12 susapa 1998 r.; so
BTOPO/ Pa3 - CO CNEUMAanUCTom Mo skonoruu Oonuem
3aiiuessim 1 pekabpa 1998 r. Bo spema Haulero
Nepsoro Buauta Ha nnatdopme Yupar-1 Gypunacs
ckpaskuHa No 3. Bo Bpems BTOPOro NOCELEHUA Mbl
MOMHOCTEIO M3Y4ny BCE TEXHONOTMYECKME MPOUECCH
Ha nnatdopme, M B TO Bpema wno bypenue
cksaxuHbl No 8. B nepsulit pas HEKOTOPLIX Cydaax
Mb  OBHAPYXMAM, 4YTO onpepencHHuie paboT
BLINONHANUCE C OTKNOHEHWemM OT craHaapToB. Mol
NpWBAEKNM  BHWMOHME  ONEPATOPOB K 3THM
OTKNOHEHUSM, HEenocTaTku, 3amMedeHHble HOMK BO
BPEMA NEPBOro MNOCELEHUs, Obinn  YCTPAHEHb K
MOMEHTY Hawero Bsroporo Buauta. C yem mbl
cpaBHMBAEM 3T AGHHBE? Mol cpasHuBaem wnx C
NPOEKTAMM M NPE3eHTALMAMM, ACGHHBIMA HOM B8O
BPEMSA OBCYXAEHMIA.

compare these data with2 We compare them with
the projects and presentafions given fo us during the
discussions.

AGAMAHMUD SIRAJEV: Taking info account that
the management of ecological problems is one of the
significant components of the management of oil and
gas production operations as a whole, SOCAR had
put this question rather earnestly fo foreign oil com-
panies when negotiations on the oil contracts were
still going on. This is precisely why BP Amoco and the
other foreign companies in the consortium tor the
developments under the “Contract of the Century”,
made serious commitments to protect the environ-
ment. Everything is clear from the speakers’ reports,
and | also can support them and state uncondition-
ally that these commitments are mainly met. In some
cases the members of our Subcommittee and other
scientists and experts of our Republic even came up
with proposals in addition to those provided for in
the Contract. Most of these proposals are accepted
after BP Amoco carefully studies them.

| would simply like to underline one fact — the
experts of our Republic proposed changing the
pipeline route in the Agstafa District when the draft
project for the Western Route Qil Pipeline was being
developed. BP Amoco gladly accepted this propos-
al. Considering the potential impact of produced
water to be discharged into the sea on the flora and
fauna of the sea, members of our group and | per-
sonally raised the question of and submitted our rec-
ommendations on reinjecting produced water into
the underground horizons. It has generally been
agreed that these issues will be considered in future
after they have been carefully studied by the com-
pany’s Environmental Department and other experts.
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ATAMAXMY[L, CUPADKEB: Mpurrmas 8o
BHUMOHWE, 4YTO YNPABAEHWE SKONOrMYECKHMA
BOMPOCAMMU ABNSETCS OAHWM M3 CYLLLECTBEHHbIX

KOMMOHEHTOB ynpaeneHna pabotamu no
nobuve Hedtv W rasa B uenom, [HKAP
OTKPLITO ~ MOCTABMAG  3TOT  BOMPOC  HA

0bCyXOEHNE C NPEACTUBUTENSMU MHOCTRAHHbIX
HedTAHEIX KOMNOHWA BO Bpema NpPOBEAeHUs
NEpPEeroBoOpPoOB MO  3CKMNIOYEHWUIO  HEDTHbIX
KOHTpakToB. MmerHo noatomy, bullu Amako u
OPYrMe WHOCTPOHHBIE KOMNOHWM - YUACTHMKU
KoHcopuuyma no paspabotke “Kowtpakta
Beka”, Baanm  Ha ceba  cepbesHble
06530TENLCTBA B OTHOWEHWU  OXPAHI
okpyxatowen cpepsl. Kak ascreyer wus3
30ABNEHMA  YHOCTHWUKOB HALWIETO KPYIOro
CTONA, K KOTOPbLIM f NPUCOEAMHAIOCH, MOXHO
DE3YCNOBHO CKA3ATh, UTO 3T OBA30TENLCTBA
BbinKM, B OCHOBHOM, BHMNOMHEHH. B HekoTopsix
cny4asx, u4neHsl Hawero [lopgkomutera u
APYrMe yyeHsle 1 skcnepTsl Hawen Pecnybnvku
ACKE BbIABUICNN NPEANOKEHUSA B JONONHEHNE K
Tem, 4to Bbinu onucatbl 8 ycnosusx KoHtpakra.
bonbluMHCTBO 3THX  npeanoxeHui nocne ux
TWATENBHOrO PACCMOTPEHWA NPUHUMAIOTCS
komnaHuen bullu Amoko.

9 Obl XOTEN OTMETUTE OAMH GAKT - 3KCNEPTHI
Hawe Pecnybnuku npeanoxunu  MaMEHUTL
Mapwpyt Tpybonposoga B paioHe Akcradbl
NPV MOArOTOBKE MPEABUPUTENEHOTO MNPOEKTa

3anapHoro MApLIpyTa SKCMOPTHOTo
Tpy6bonposopa. Bullu Amoko ¢ rotosHOCThIO
NPUHANG  3TO  npeanoxexue. Paccmarpusas

NOTEHLMANIBHOE BO3AEMCTBUE COPACKIBAEMbIX B
MOPE MNACTOBLIX BOJ HA MOPCKYlO dropy #
dayHy, 4ieHbl HOWEH rpynnbl, M A NKYHO,
NOAHANKY  BOMPOC M NPemNoXWNM  CBOM
PEKOMEHACUMK NO  obpaTHOM  3akauke

MNAcTOBEIX BOMO B NOA3EMHEIE TODU3OHTHL. beino

NPMHATO peLUeHWe O TOM, YTO 3T BOMPOCh ByayT
pPOCCMOTPEHBI B Oyayllem, NOCNe TUATEnbHOro
M3YYEeHUs CO CTOPOHE MPEACTABMTENEN OTaend
IKOMOrMU  KOMMOHUA M APYrMX 3KCNepToB. [O4HO
TOKXKE NPOUCXOAUNO M B CAYYAAX C  APYFUMM
npoekTamnd. Mbl € YPE3BLIMAWHOW CEPLEe3HOCTLIO
OTHOCHUMCS KO BCEM BOMpPOCAM. [lpuHMMalOTCH BO
BHUMOHWE MHEHMS Y4eHbiX M 3kcneptos Pecnybnuku.
bonee Toro, s xoren 6bl BOCNONB3OBATLCA 3ITOI
BO3MOXHOCTBIO U npusneys BHUMOHWE
obLiecTBeHHOCTH K aneayiowemy. MHoraa B mecTHoi
Nnpecce BCTPEUYQIOTCS 30ABNGHUS, OANEeKMe OT UCTHHBI
W NPEYBENUUMBAIOLLME BO3LEHCTEUE HA OKPYXKAIOLLYIO
cpeny onepauuii no nobeive Hedin 1 rasa. Hecmorps
TO, 4YTO 3TW BOMPOCH OOCYXAANMCL, B NOCNEAHEE
Bpemsa obliecTtBeHHOCTU bBbino coobuieHo o rmbenu
BONLLIOrO KOMMISCTBA NTUL, HA HEKOTOPBIX OCTPOBGX,
Heno e Tom, uto 31a uHpopmaums GecnouseHHa. B
pe3ynsTaTe MHCMNEeKUMM OO  BLISBNEHO, 4YTO HA
octposax 3aHbunb 1 Munb norMbBRM cooTReTCTREHHO
10 v 17 nriu, OAHAKO HWA OAHA M3 HUX He norMbna B
pesynsTate HepTAHOTO 3arpasHeHus. 4 Bel xoTen eule
pa3 nonpocuTs, 4ToBbI NPU  PACNPOCTPAHEHMM
NOAOOHON MHGOPMALUUHK, NIOAU OCHOBLIBANWCE Bbl Ha
dakTax, nockonsky HedTs UrpaeT BoMLLWOoe 3HAYEHUE
B 3KOHOMMHECKOM M NOAUTHMHECKOM BNarococTosHMM
HaLWero Hapoad, a pacnpocTpaHeHue
NE3MHOOPMULMU MOXKET OTPULATENLHO CKA3ATLCA HA
BbIMOMHEHUW STUX COTAALLEHWIA.
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This has been the case with other projects as well.
We take all issues very seriously. Careful considera-
tion is given to the opinions of the Republic’s scien-
tists and experts. In spite of all this, | would like to
take this opportunity and draw the public attention to
one fact. Sometimes we encounter statements in the
national press that are far from reality and exagger-
ate the environmental impact of oil and gas produc-
tion. Despite the fact that these cases have been dis-
cussed, the public is being told that a great number
of birds have lately died on some islands. However,
this information is groundless. The inspection indicat-
ed that 10 and 17 birds died on the Zanbil and Gil
Islands, but none died as a result of oil pollution. |
wauld like to ask once again that people refer to the
facts when such information is spread, because the
oil contracts are for our national economic and polit-
ical benefit and misinformation may to a certain
extent negatively affect the implementation of these
contracts.

| am hardly claiming that the oil and gas pro-
duction industry will not affect the environment. It has
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9 He xo4y ckasaTb, Y4TO AODBIMG HEDTH W FA3A HE
OKCBKET HUKOKOTO BO3AEHCTBUA HA  OKPYKAIOLLYIO
cpeqy. Bo3gencTena Ha OKPYXAIOLLYIO CPEey ecTb, HO
Ml JOMKHBI MPEAYNPEANTL MU COKPATUTE WX, U TaKUE
Lwark npeanpUHUMaloTcs.

Bullu Amoko, 0o HOYQna cBoen ASATENbHOCTH,
paspaboTand  KOHKPETHYIO  Aporpammy  nmo
npenoTepalleHmio  HedTaHbX pasnusos. B aToi
NPOrpPaMME OMNUCHIECIOTCA MPOLEAypsl CBApHMHOrO
PEArMPOBAHMAA B Ciyyae [OTeHUMANbHLIX CBUPMA.
Komnanus, koropas Hazwsaerca “bpurra Maopun”
OCHOUIEHA BCEM Heobxopmmbim obopynosaHnem. 9
MIMYHO O3HUKOMUICH € Ux paboToM BO BpEeMs ABOPWM
Ha CesepHom MaplpyTe 3KCMOPTHOMO
Tpybonporona. OHU OYMCTHAM NOYBY, BOCCTAHOBMB
€e NepsoHaYaIbHOE COCTOAHKE.

PAOUK KACYMOB: 9 xotren 6b euwe pa3
YAOMAHYTE  MPOLEAllee HEAOBHO COBMECTHOE
pabouee 3acenaHve npukacnuiickux crpad. Ha stom
30CeAaHUM, POCCHACKME VYUYEHbIE OTMEHanW, HTO
cMEpPTb NTHU, nponetaowmx Hag Kacnickum mopem,
B BOMBbWMHCTBE CNY4OeB CBA3AHO C OTPABIIEHWEM B
CesepHom Kacnuu Bewlecteom noj HA3BAHUEM
cynbdaTHbA - aHruapud. OHW  NpUWnM K 3TOMY
3AKITIOYEHMIO B pesynsrare NPOBEAEHHbIX
uccnenosannit. OBcyxaas 3Ty TEMY, A TAKXE XOTen
661 otmetnts, 410 bulln Amoko ygenser 3Tum
sonpocam Bonbwoe eHumarue. B uactHoct, Hawa
UCCNEeNoBATENLCKAS PYANA CO BCEH Cepbe3HOCTLIO
OTHOCUTCS K 3THM BOMPOCAM. [lpu BO3HWUKHOBEHMS
Kakoro-nvbo BOMPOCA B HALLEH WCCNenoBATENbCKOM
rpynne, Mbl  HEMEANEHHO MPUCTYNaem K €ro
obcyxaenuio. Ecam  Bonpoc  cepbesHbit,  Mbl
npeacrasnsem B bullh Amoko pekomeHaaumio ¢
npepnoxervem ero usyderus. Ecnu, no Hawemy
MHEHUIO, HeOBXOOMMO MWCCNesoBaHUE Kakoro-nMbo
BONPOCA, Mbl [OEM KOMNAHMU MHGDOPMALMIO O TOM
a3epBaANIKAHCKOM UCCNENOBATENLCKOM MUHCTUTYTE,
KOTOPBIA MOr BBl MPOBECTH MOACOHBIE U3bICKAHMS.

Xotenoch Obl MpuBneYs BAWE BHUMAHWE ele K
oaHomy sonpocy. Mowu konnern He ROMmKHBI AyMATh,
YTO KOXABIA MOXET Aenarth TO, 4YTO OH XOuer.
Kacnuiickoe Mope ABRSETCS YHUKAbHBIM BOLOEMOM.
Jlaxe Korna MexXayHOPOAHbIe KOMMOHMM 30XOTENW
npumeHsTs B oTHowenun Kacnuickoro  mops
ctaHpapThl, paspabortaHHbie ana Ceseproro Mops
unm  Mekcukanckoro 3anued, Ml KOTEropHUUYecku
3Q5BUAN, YTO 3TO HEBO3MOXHO, U yOeaunu uUx B TOM,
YTO HeobXoAMMO Pa3PaBOTATH CTAHAAPTHI KOHKPETHO
nns Kacnuiickoro mops. Mel npeanoxun noaroTosky
TAKMX NPOUeayp CO CTOPOHLI  a3epOanIKAHCKMX
yyeHbix. Mol BEIACHWMIM MX MHEHME M, HO OCHOBAHWM
STUX MHEHWM, COBMECTHO C QHIIMHCKMMU  Y4EHbBIMK
NOArOTOBUNM COOTBETCTBYIOUME NPOLemyps. ITOT
AOKYMEHT nonyuyun HaseaHue - Kacnuickue
Cneuudbuyeckme IKOTOKCUKONOMMYECKME MPOLEAYPb.
Mol obcyxpanu 3TM MpoUesypbl HECKONbKO pas.
Mocne paspabotkm, oHn Guinn nepeaarsl 8 Komurer
No 3KoNorMu 1 Bbink ofobpeHsl Mm.

Lanee, nocne onpeneneHHbx KOHCYNLTALWH,
YNeHbl Halel rpynnsl NPMLIAKM K PELIEHMIO ©
HEoBX0ANMOCTH 06pasoBaHMs cneunansHom

naboparopuu, KoTopas 6 30HWMANACE M3YHEHMEM
Tokenkonomun. Mbl 3Haem, 4to 8 AsepbanmkaHe

an environmental impact, which must be prevented
or minimized, and these steps are being taken.

BP Amoco developed a specific program for pre-
venting oil spills before it started operating. This pro-
gram detailed emergency response procedures for
potential accidents. A company called Briggs Marine
has all necessary equipment. | personally familiar-
ized myself with their work during the accident on the
Northern Route Oil Pipeline. They cleaned the soil
and returned it to its initial state.

RAFIG KASUMOQV: | would like to once again talk
about the recent joint workshop of the Caspian coun-
fries. Russian scientists there noted that the death of
birds flying over the Caspian Sea in most cases
results from poisoning in the North Caspian with a
substance called sulphate-antigorite. They came to
this conclusion as a result of investigations. While we
are on the topic, | would like to stress that BP Amoco
also pays a great deal of attention to these issues. In
particular our research group pays as much atftention
to these problems as possible. If a question arises in
our research group, we start discussing that question
without delay. If the question is important, we submit
a proposal to BP Amoco that this question be inves-
tigated. If we consider the investigation of any ques-
lion necessary, we advise the company of the
Azerbaijan research institute that can investigate this
question.

| want to emphasize one more thing. My col-
leagues must not think that anybody may do what-
ever he wants here. The Caspian Sea is a unique
body of water. Even when international companies
wanted to transfer the standards developed for the
North Sea or the Gulf of Mexico to the Caspian Seq,
we flatly said that it was impossible and that specific
standards must be prepared for the Caspian Sea.
We suggested that Azerbaijan scientists prepare
these standards. We learned their opinions and, on
the basis of these opinions, we prepared procedures
together with the English scientists. They are called
the Caspian Specific Ecotoxicological Procedures.
We discussed them several times. In the end they
were submitted and approved by the Ecology
Committee.

Furthermore, upon consultation our group mem-
bers decided that a special loboratory must be
established to investigate toxicology. We know that
there are research institutes in Azerbaijan. However,
they do not have modern equipment, and conse-
quently the results of studies they perform are not on
the international level. Here the main objective is not
only to conduct studies. The level of the studies must
be on the international level. For that reason a labo-
ratory was established here. The laboratory investi-
gated drilling fluids considered to be used in the
Caspian Sea.

We discuss any investigation necessary in any
area with our group members and submit proposals
to the Environmental Department. This Department
recruits foreign scientists to perform the studies if we
do not have experts.

The development of Caspian Specific
Ecotoxicological Procedures and organization of the
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CYLLECTBYIOT MCCNEAOBATENbCKUE MHCTUTYTH.
OpHaKo, OHU He PAacnonaraioT COBPEMEHHbIM
0bopyaOBAHUEM ", CNnefosaTensHo,
PesyNLTATbl UCCIIEAOBAHUA, NMPOBOAUMbIX B ITMUX
MHCTUTYTAX, HE  OTBEYUIOT  MWPOBBIM
craHpaptam. Llens obpasosanns nopgobHoi
nabopatopun 3CKMIOYAETCS HE TONbKO B
HEOBXOAMMOCTH MPOBEJEHWA WCCNeaoBAHMA.
Camu MccnenoBaHns OOMKHE MPOBOAUTECS HA
YPOBHE MeXAYHApOAHLIX CcTaHaapTos. [ng aToi
uenu B Asepbaiiaxare 6Oeina  OTKPLITA
cneunansbHas nabopatopua. B uoctHocTH, B
3TOll  NOBOPATOPUM MPOBOAUIUCE  QHOMU3bI
EypoBbIX PACTEOPOB, KOTOpbIE
pPACCMATPUMBANMCE AN MCNONb30BAHKWA B
Kacnurickom mope.

Ynenwo  Hawen  rpynns obcyxkaaior
HEeoOXOOMMOCTL  MPOBEAEHHS  KOHKPETHbIX
UCCIENOBAHUIA B TOW MM MHOM obnactn w
NPeACTaBAAIOT  CBOW  MPEANOXEHMS  HA |
pacemoTpermne 8 Otaen Jkonomun. B cnyuae,
ECNM Mbl HE MOXEeM Kakue-TBo McCnesoBaHms
COBCTBEHHBIMM  CUAGMMK, OAHHBIA  oTaen
NPUBNEKAET WHOCTPOHHBLIX YUYEHBIX ANA WX
NPOBEaeHUS.

Kacnuickmx
npoueayp "
IKONOTMYECKOM
COBMECTHO C
XoTenu 6w,
B APYIWX |

PaspaboTka
3KOTOKCHKONOTMHECKIX
opraHusaums  Kacnmickon
nabopaTopuM  NPoUCXoaUny
yyeHbMM  AsepbaimkaHa.  Mul
yTO6E OHW WCMONL3OBANMMUCH
NPUKACTIMIMCKUX CTPAHOX.

l

Mocne obcyxaenusa AaHHLX npouenyp & |
HALIE! KOMNOHWM M UNeHaMMU HALen rpynmsl, d |
TAKKE NOCNe YTBepXeHUs B 3IKOMOTUYECKOM |
NOAKOMMTETE,  Mbl  HOMPABMAM  MX B ‘

.

[ocynapcTBeHHbIA KoMUTET no skonoriu. [Mpoueaypsl
Benn opobperHs B Komutere no akonorvu.

BAXTUAP MYPALOB: Nanuuie MNpouenypsl Gbim
onobpensl B locynopcrBeHHOM  KOMMTETE MO
JKONOrMKM M asnatoTca  obasatensHbiMK. OpHako,
cylecteyer oaHa bGonbwas npobnema. Mel 3Haem,

yto Kacnuiickoe Mmope OMLIBAET 8Tk CTPAH.
MexpyHaponHsie CrnoHcopsl co3nany  Kacnmickyio
IKONOTMYECKYIO  NpOrpammy C  Tem,  u4Tobbl

PYKOBOACTBOBATLCA YHMPULMPOBAHHBIMA KOAEKCAMM,
cranpaptamu u  npouesypamu. OcHosHas uenb
HALWEN NPOrPaMMbl 3OKMIOYAETCA B BOCCTUHOBIEGHUM
pasHoobpasua npupoas  Kacnuickoro  Mops,
YNPABEHU NPUOPEXHON 30HOH, CHUXEHWUM YPOBHS
30rpA3HEHMs MOPS W CTAOUNBHOM PA3BUTUM. ITO
[0BOMBHO  gonrocpodHas  nporpamma.  Owa
paccuutara Ha 8 ner. B tedeHne nepebix 4 net ee
ueHtp Gynet B Azepbarmkare.

4 xoTen Bl 30TPOHYTh BONpOC O
B3AMMOOTHOLLEHUAX  MEXAY focyaapcTBEHHbIM
KOMUTETOM MO 3KonorMu U komnaxmer bullu Amoko.
B Houane, KOHEYHD, CYLWECTBOBANM OMNPEefeneHHbe
npobnemsl. Mbl HE MOHWMONK WX, OHW HE MOHWMONK
HAC. Mbl He NPUHUMAIM UX CTAHAGPTOR, U Y HAC Bbiny
coDCTBEHHHIE, [OBOMLHO XECTKWMEe, CTAHAAPTHI,
KOTOPBIM Mbl HEe CnefoBanu. Y KOMMGHWKM Xe Obinu

BAKHTIYAR MURADOV

Caspian Environmental Laboratory were conducted
with Azerbaijan scientists. We wish that they would
be used in the other Caspian countries as well.

We sent them to the national Ecology Committee
after they had been discussed in our company and
by our group and approved by the Ecological
Subcommittee. They were approved by the
Committee as well.

BAKHTIYAR MURADQYV: These procedures have
been approved by the State Committee for Ecology
and they are mandatory. However, we have one big
problem. You know that the Caspian Sea touches
five countries. The international sponsors established
the Caspian Environmental Program in order to be
guided by unified codes, standards and procedures.
The main objective of our program is restoration of
diversity in the Caspian Sea, the management of the
coastal zone, a reduction in offshore pollution and
stable human development. This is a very long-term
program. It has been scheduled for 8 years. For the
first 4 years the center will be in Azerbaijan.
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Heckonsko 6Oonee cesoboaHsie TpeboBaHWUA, HO
KOTOpbIE OHWM C TodHOCTBIO cobnoaany. Curyalps
Bbiia oueHb cnoxHas. OpHako, Tenepb, Mbl APULLM
K B3CMMOMOHMMCHMIO MOYTM MO BCEM BOMPOCAM.
Komnarus noHsna Hawu TpebosaH!s, NoHANG, YTo Y
HOC MMEIOTCA YYEHbIE, C KOTOPLIMU OHA Morna Bl
pabotars. Mbl, €O CBOGH CTOPOHB, MOHAMM MX
KOOEKCh, HOPMOTUBHbIE TPEBOBAHMA M COMMALEHMS,
KomnaHus npuaepXrBaercs NONOXEHWA COrnalleHms
M, B HEKOTOPHIX CHAy4aax CTapAETca ynyyluTb
NOKA3ATeNM, HANPUMEP B OTHOLIEHMM NONOXeHUHA
crareu o “3arpasHerun’. 4 Bein nuuHO cBMaeTenem
CNyyas C CapanuHOM; NPOBEAEHWE IKCTEPUMEHTA MO
€ro  MCMonb3OBAHUIO BhI3LIBANO  HEOBOMLCTBO.
[MTpodeccop KacyMOB BO3IMABNAN  OUEHOUHYIO
KOMMCCHIO, M Mbl MOHSMM, YTO 3TO HEAOBOMLCTBO BBNO
HEOBOCHOBAHHbIM.

@DETAH AJIMEB: Hedrerazosos npombiluneHHocTs,

pa3BUBAIOLLAACS B HacToAwee  Bpems B
AsepbangxaHe, CUNBHO oTnUyaeTcs oT
HedTerasosoi MPOMBILLIEHHOCTH B OpYyrux
NPMKACAMACKMX CTPAHax, M uaydyaercs 6Honee
TWaTensHo. 9 roeopio 3TO HE nOTOMY, H4TO

azepbanmxaHel, unu GakuHel. YposeHb NpOBOAMMBIX
MCCNEAOBAHMI U NPUMEHEHME 3ANABHLIX CTAHAUPTOR
B AsepbaipxdaHe BbILLE, YEM B APYIUX NPUKACTUHACKNX
CTROHOX. S yYBEPEH, 4YTO MPOBOAMMEIE HOMM
MCCNEeNOBAHMA UM MCNONb3YEMbIE CTAHOAPTH  OyoyT
MPWHATHL M B APYrMX ApMKacnuiickiux ctpadax. deno B
TOM, 4TO 3TO MPOCTO HAYYHBIE MCCAEAOBAHWs. IDTO
paboTa, KOTOPOA OCYWECTBNAETCA C NOMOLLLIO
Haubornee COBPEMEHHOTO obopynosaHus.
Haunyuwme 3KCnepumeHTs NPOBOAATCA COBMECTHO
03epbANIKAHCKUMNA U MHOCTPAHHBIMU YYEHBIMM. DTO

TpyaHo orpuuars.  CyuleciByloT HOPMATHBHbIE
[JOKYMEHTH,  KOTOPble  MOAHOCTbIO  OTBEYAIOT
cranaaptam, npunateiv OSPARCOM. 9 pag, 4to a1
HOPMATHUBHBIE [OKYMEHTbI " 3AKOHBI
paspabarsisaiotcs B baky.

HenasHo Bbin onybnukoeaH 6-0i
MENIAYHOPOAHLIA  kypHan ‘DHeprus, IJkonorns

DKkoHOMMKE,”. DTOT KypHAN PACNPOCTPAHAETCS MO
Bcemy Mupy. B Hem nybnukyiotca paborsl
03epPDaNAKAHCKUX YUYEHBIX M 3KCMEepTOB, KOTOpbIe
CUHTE3UPYIOTCE € PaBoTOW 3ANAAHbIX, POCCUACKMX U
OMEPWKAHCKMX  y4eHbiX. MoxHo ckasate, 41O
o6pa3yertcs HOBOE HANPABAEHME B  HayKe.
A3epbaraXaHCKOE OOWECTBO NONyYyaer BAXHYIO
SKONOTUHECKYIO MHOOPMALMIO, MIOAN Y3HCIOT O TOM,
YTO MPOUCKOQWT, O YHEHbLIE MOMYHAIOT BO3MOXHOCTb
NPUMEHMTL  CBOM MAEW HA MPAKTMKE - B
NpoMBILLNEHHOCTU. W camu  asepbangxaHckue
YY4EHbIE NPUOBPETAIOT MCCNEAOBATENLCKMI  OMbIT.
Peaynetatsl 3KONOrM4YECKMX MCCNENOBAHNA,
NPOBOANMBIX O3EPBANAKAHCKAMMA YUEHBIMU YCNELHO
NEPERAIoTCA MEXAYHOPOAHOMY COOBLIECTBY TAK Xe ¢
MOMOLLEIO MPOBOAUMEIX MEXAYHAPOAHBIX KOHIPECCoB.,
CEMWHOPOB.

PADPUI KACYMOB: Xotenock 6l otmeTHTH TO,
4TO TMPOMCXOANT BHYTPU CTPaHH, kakaa pabora
NPOBOOMTCA MO MOBLIUEHUIO  3KONOFMYECKOTO
obpazosaHua, kKak uHbopmUpyeTcs Hawe obulecTso
ob 310t pabote. B Ttedenne nocneaHero espemeny,
Mbl, YNEHbl TPYNMbl, COBMECTHO CO CrELMANUCTAMM
KomnaHmn Bullu AMoko nposopmnu npeseHTauuu B

112

| would like to touch on mutual relations between
the State Committee for Ecology and BP Amoco. At
the beginning there were, of course, major problems.
We did not accept them, and they did not under-
stand us. We did not comprehend their standards,
and we had our own rather strict ones which we did-
n't followed. They had somewhat weaker require-
ments which however were followed. It was very
complicated. Now we are in almost complete agree-
ment with them. They understood what we wanted.
They understood that we have scientists who can do
the work. We understood that they adhere to all their
codes, legislation and agreements. They adhere to
and even try to reduce what is written, for example,
with respect to Paragraph “Pollution.” | have been an
eyewitness in connection with saraline, and when he
“conducted” an experiment there was a commotion.
Professor Kasumov headed this commission and we
-understood that this commotion really was irrelevant.

FEGAN ALIYEV: The oil and gas industry now
developing in Azerbaijan differs greatly from the one
in the Caspian countries and is being studied more
carefully. | do not say this because | am an
Azerbaijani or Baku-born. The level of studies per-
formed and the application of western standards in
Azerbaijan is higher than in any of the Caspian coun-
tries. | am sure that the studies we perform and the
standards we apply will be accepted by the Caspian
countries. The fact is that it is simply scientific
research. This is work performed with the latest tools.
The best experiments are performed jointly by
Azerbaijan and foreign scientists. To deny it is very
difficult. These are regulatory documents that fully
meet the standards adopted by OSPARCOM. | am
very glad that these regulatory documents and the
laws are being developed in Baku.

Recently, the 6th international journal “Energy,
Economics, Environment” has now been published.
This journal is being distributed all over the world.
The works of Azerbaijan scientists which are synthe-
sized with those of the Western, Russian and
American scientists are published here. We can say
that a new direction in science is developing. The
Azerbaijan society gains ecologically vital informa-
fion, and people know what is going on. And
researchers get a chance fo apply their ideas in
industry. Azerbaijan scientists themselves also gain
research practice.

The results of ecological research by Azerbaijan
scientists are successfully delivered to the internation-
al community and with the help of the international
congresses, workshops.

RAFIG KASUMOYV: | would like to mention the sit-
uation in the country, the work, that is being done for
increasing of the ecological awareness, the ways of
familiarizing the public with this work. During this time
the members of the group together with BP Amoco
specialists have been giving presentations at sec-
ondary schools and publishing articles in newspapers
and magazines, both on ecology BP Amoco’s eco-
logical policy. For example, a few days ago we vis-
ited the ecology lyceum “Araz”. There we made @
presentation of ecological book for school children
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obleocbpazosatenbHbix  WKonax, nybnukosanu
CTATBU B MECTHBIX FA3ETAX MU XypHanax 06 3Kkonoruu
W o6 akonorudeckol nonutuke bullu Amoko.
Hanpumep, a xoten 6ul pacckasars o ToOM, 4TO
HEAGBHO Mbl NOCETUMAM OAKMHCKUIA SKONOTMYECKMHA
auuer “Apas”. Tam Mbl MpoBENK MNPE3EHTALMIO
3KONOTMYECKOM KHMUMM ANnd LWKONbHWKOB “YauBUTENbHbIN
Mup npupoabl Kacnuickoro mops”, noaroTosaeHHoH
W ONyBnUMKoBaHHOM Kommaruer bull Amoko. [detu ¢
YOOBONbCTBMEM  MPMHUMMANM  Y4ACTME B  3TOM
meponpuatuu. Takoro popa nybnukauuu eule He
ObINO HA B OQHOM APYIOM NPWMKACIMIACKON CTPAHe.
Ounu  npencrasnaioT  coboOl  YBAEKATENLHYIO
3KONOTMYECKYID NUTEepaTypy Anf HAWWMX AeTen.
LkonbHuku BbiaM pams NPHCYTCTBOBATL HA BCTPEYE
U ¢ BONbWMM MHTEPECOM GKTMBHO YYACTBOBANM B
STOM MEPONPUATHUH.

OBLWeCcTBEHHOCTE C WMHTEPECOM OTHOCUTCA KO
BCEM 3TUM BOMpocam. JIIOAM MPOKTUYECKA HE MMEIOT
WHDOPMALMA MO 3KONOTMKM MK paboTe, NMPOBOAMMONA
B HedTAHOM NMpomblluneHHocTH. B pesynstate otyeros
YIEHOB HAWeW rpynnel M OPYIMX 3KCNEPTOB,
OBLUIECTBEHHOCTL  MNOCTENEHHO  MOHUMAET, 4YTO
KOMNAHWS YOenaeT 3KONorvd Oonklioe BHUMAHME.
Bonpochl OxpaHbl OKPYXOOLWIEH cpenbl aBnaioTes
YPE3BLIYAWHO BOKHbIMKM NS KoOMnaHMn bullu Amoko,
nockonbky oHa  paboTaeTr He  TONbKO B
Asepbanpxare. OHa poboTaer B pasHbix Yronkax
mupa, nprbmmsntensio B 40 crparax. Ouu rosopsT:
“Hu ogHa cTpaHa He saxoueT paboTaTe ¢ HAMK, eCru
Mbl HEe Byfnem AOmXHbIM OBPAZOM BHINOMHATL CBOIO
pabory 3meck”. [lostomy, 310 pabote ynensercs
Gonblioe BHAMAHWE, M HaceneHwe AszepbaimxaHa
MOHWMAET, HTO [OHHAS KOMMGHWA AOEWCTBMTENbHO
O4YEHb CEPLE3HO OTHOCHTCA K BOMPOCAM OXPaHbI
oKpyxaioLed cpefpl.

DETAH AJNIMEB: 1 AsepbaiaxkaHckoe HayyHoe

COOBOIECTBO AOMKHO YHYMTHIBATL 3IKONOTHYECKME
bakTopsl B NPOBEAEHWMM  CBOWX  HAYHHbIX
MCCNeoBAHWM, Hay4HOW paboTbl K HAYYHOrO
obpazoBaHMs. IDTO  HOBLIM  3TAn M HOBOE
HANpaBnexue.

B 3aknoueHmnM, MoxHO ckasats, 4To 6Gaaropaps
patore, soinonHaemon B pamkax KoHTpokra seka -
OJHOTO M3 KPYMHEHLWWX CO3MAATENbHLIX MNPOEKTOB B
COBPEMEHHON uMcTOopMM  AsepbanmkaHa B
Asepbainxane, n B Kacnuickom pervoHe B LENoMm,
BbiNK BHEAPEHbLI HOBLIE MPOMBILLAEHHbLIE TEXHONOMMHU U
metTonsl M Haubonee nepefioBble 3KONOrUUECKUe
CTAHAQPTL, 3JKOMOFMYECKUE MNPAKTUKM W METObI
IKONOMYECKOrO 0OPU30BAHMA, NPUIHAHHLIE B ADYIMUX
yactax ceera, Komnanms Bulln Amoko ycnewHo
COTPYAHMHTET € A3ePBONIKAHCKMMU YUEHBIMU W C
MECTHEIMM  DKCMEPTAMM C Lenbio afdnTaumu  dTHX
ctaHpaptos Kk ycrnosuam  Kacnuickoro  mops,
SBNFIOLIErOCA YHUKANbHbIM BOAOEMOM. [lposoaumas
MCCNENOBATENBCKAR WM  MOHWUTOPMHroBas pabora
NpMHOCHT BOMbLIME PE3YLTATS. ;

Martepran noarotosnex

Aiibenns Ackeposoii, MIA
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“Wonderful Wildlife of the Caspian Sea” prepared
and published by BP Amoco. Children eagerly took
part in this event. Such books have not yet been pub-
lished in any Caspian country. These books are won-
derful ecological literature for our children. The chil-
dren were pleased to attend this meeting and aclive-
ly participated in this event.

Actually the public hears about these issues with
great pleasure. The community had almost no infor-
mation on ecology or the work done by the oil indus-
try. As a result of reports by our group members and
other experts, the community gradually became
aware that these companies pay a great deal of
attention to ecology. Environmental protection is
exiremely important for BP Amoco because they do
not operate only in Azerbaijan. They operate in var-
ious corners of the world, in approximately 40 coun-
tries. They say that no other country will welcome us
if we do not do our work here as required.
Therefore, they pay a very great deal of attention to
this work, and the population of Azerbaijan under-
stands full well that this company really is rather sen-
sitive to the environment.

FEGAN ALIYEV: And Azerbaijan’s scientific com-
munity must take info account the ecological aspects
in its own research and scientific education. This is a
new phase and a new direction.

In conclusion, we can say that because of work
performed under the Confract of the Century — one
of the greatest creative pages in Azerbaijan’s mod-
ern history — new oil indusiry technology and tech-
niques and the most advanced environmental stan-
dards, ecological practices and ecological education
proven in other parts of the world are coming to
Azerbaijan and the Caspian Region as a whole. And
BP Amoco is effectively cooperating with Azerbaijan
scientists and local experts on adapting these stan-
dards fo the Caspian Sea, a unique body of water.
The research and monitoring they jointly perform are
yielding efficient results.

Material have been prepared by
Aybeniz Askerova, |IEA
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International Ecoenergy Academy has received numerous references concerning a paper “Perspectives
from research on the environmental effects of offshore discharges of drilling fluids and cuttings published
in the fifth issue of scientific-popular journal “Energy, Ecology, Economy . Editorial board thanks the

authors

- J.P. Smith, R.C. Ayers and R. D. Tait for providing the journal with such interesting material.

Considering readers’ interest in the environmental problems of offshore oil and gas production we are pub-

lishing more extended variant of the paper.

Perspectives From Research

on

the Environmental Effects of

Offshore Discharges of Drilling

Fluids and Cuttings

J.P. Smith1, Ph.D., R.C. Ayers2, Jr., Ph.D., and R.D. Tait3, M.Sc. (Hons.)

. Senior Research Specialist, Exxon Production
Research Company, P.O. Box 2189, Houston, Texas
/7252-2189, USA, Phone 713-965-7794, Fax: 713-
965-7579, E-mail:joe.p.smith@exxon.sprint.com

2. Consultant, Robert Ayers and Associates, Inc.,
P.O. Box 272706, Houston, TX 77277-2706, USA,
Phone:  713-664-0501, Fax: 713-661-5054,
E-mail: bobo60@aol.com

3. Senior Environmental Advisor, Exxon Ventures
(CIS), Inc., P.O. Box 4480, Houston, TX 77210-4480,
USA, Phone: 713-973-3089, Fax: 713-935-6040,
E-mail: russell.d tait@exxon.sprint.com

Abstract

Scientific research conducted over the last twenty
years has addressed concerns about the potential
effects of the offshore discharge of waste drilling flu-
ids and cuttings. Based on consideration of both the
results of research and the benefits of offshore oil
and gas production, many countries have determined
that discharges of drilling wastes are permissible
under cerfain conditions.  Extensive environmental
research provides a sound scientific basis for these
regulatory decisions. This paper discusses the regu-
latory restrictions on drilling discharges followed in
various counfries, the overuﬁ’approoch to assessment
of environmental effects of drilling discharges, and
the key results of scientific studies of the fate and
effects of drilling discharges. The discussion focuses
on wastes from drilling with water based drilling flu-
ids, since these constitute the bulk of wastes gener-
ated during drilling.

Three conclusions emerge from a review of the
scientific literature on the environmental effects of
drilling discharges. The first is that low toxicity and
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rapid dilution prevent the occurrence of significant
biological effects in the open ocean water column
from the discharge of water based drilling fluids and
cuttings. Based on extensive studies of drilling fluid
toxicity, water based drilling fluids can be formulated
reliably to be of low toxicity. The second conclusion
is that the potential for biological effects on the
seabed depends primarily on the energy of the
seafloor environment. Seafloor impacts may not be
detectable at all in high energy environments. When
impacts are observed they appear to be physical in
nature, highly localized, and temporary.  The third
conclusion is that heavy metals in drilling discharges
are not a significant environmental hazard. With the
exception of barium and sometimes chromium, heavy
metals in drilling discharges are present in concen-
trations comparable to concentrations found in
marine sediments. Sediment barium concentrations
are usually elevated near the well site. However,
barium and the other heavy metals in drilling dis-
charges are- present in chemical forms that greatly
limit their solubility and bioavailability. Observed lev-
els of bioaccumulation have not been high enough
to be harmful to the affected animals or predators
(including man). Barium, as well as other heavy met-
als in drilling discharges are not biomagnified in
marine food webs.

Introduction

Scientific research conducted over the last twenty
years has addressed concerns about the potential
effects of the offshore discharge of waste drilling flu-
ids and cuttings. After consideration of both the
results of this research and the benefits of offshore oil
and gas production, many countries have defermined
that discharges of drilling wastes are permissible
under certain conditions. This paper discusses the
scientific basis for these regulatory decisions. The
approaches used in various countries for regulatory
control of drilling discharges are reviewed, along
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with the overall approach to assessment of environ-
mental effects of drilling discharges, the key results of
scientific studies of the fate and effects of drilling dis-
charges and the role of research results in regulato-
ry decision making. The discussion focuses on wastes
from drilling with water based drilling fluids, since
these constitute the bulk of wastes generated during
drilling.

Approaches for Regulation of Offshors
Drilling Discharges

The regulatory controls on the discharge of water
based drilling fluid and cuttings range from no
restrictions at all to controls on locations of dis-
charges, on the use of drilling fluid additives, and on
the toxicity and composition of discharged drilling flu-
ids and cuttings. Environmental monitoring may be
required as a condition of obtaining permission to
discharge. In general, cuttings drilled with water
based fluids may be discharged if the discharge of
the corresponding drilling fluid is permissible.

United States of America regulations prohibit dis-
charges in waters closer than three miles to shore.
This restriction does not apply to Alaskan waters.
Due fo limited depth and restricted mixing capabili-
ties, inshore waters and confined bays are treated
differently under U.S. regulations.  Discharges of
drilling fTuid ond cuttings are prohibited in these
areas, which are called “coastal” rather than “off-
shore” waters. U.S. controls include a requirement to
measure the toxicity of discharged drilling fluid
monthly and at the end of the well to insure that it
passes a drilling fluid toxicity limit and a requirement
to pass a test T%mt protects against discharge of flu-
ids that cause “sheens” or “rainbows” on water.
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Controls on drilling fluid components prohibit the use
of diesel as an additive to water based fluids, and
limit the mercury and cadmium content of barite to 1
ppm and 3 ppm, respectively.

North Sea countries (e.g., UK, Norway, Denmark,
and The Netherlands) apply regulatory controls that
limit the toxicity, persistence and potential for bioac-
cumulation ot individual drilling fluid additives.
Environmental monitoring of discharge sites may be
required as a condition of discharge permits.

Canada permits the discharge of water based
drilling fluids and cuttings but operators are encour-
aged to develop procedures that reduce the need
for bulk disposal of drilling fluids (National Energy
Board of Canada, 1996).

Australia places no restrictions on  additives
except for a limit of 17% on the concentration of
potassium chloride in drilling fluids used for explo-
ration wells and a limit of 1% on the oil content of
small batches of drilling fluids to which oil has been
added to increase lubricity.

rramework for Environmental Evalvation of
Drilling Discharges

During the past twenty years, an overall frame-
work has developed for the environmental assess-
ment of drilling discharges.  This systematic
approach, which forms the basis for this paper,
addresses the following issues.

* Characterization of the effluent composition and
volume.

* Assessment of environmental effects of discharges.
* Environmental monitoring and assessment.

Characterization of Effluent Composition and
Yolums

Drilling fluids and drill cuftings are the primary
wastes generated during the drilling process. Drilling
fluids are used to remove cuttings from the well bore,
to mainiain a positive pressure in the well bore to
prevent formation fluids from entering the annulus,
and to cool and lubricate the drill bit. Drilling fluids
are classified according to the properties of the fluid
phase as being water-based, oil-based, or synthetic-
based. Water-based drilling fluids have either salt
water or fresh water as the fluid phase. Oil based
drilling fluids have a refined oil as the fluid phase.
Synthetic-based drilling fluids have o fluid phase
composed of an organic material synthesized from
pure components. This paper will focus on the dis-
charge of water based drilling fluids and cuttings
since these constitute the bulk of wastes generated
during drilling.  Drill cuttings, which are pieces of
rock that are removed from the formation being
drilled, are carried to the surface suspended in the
drilling fluid. Solids control equipment separates the
drill cuttings from the drilling fluid, which is then
reused.

The volumes of drill cuttings and drilling fluid
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discharged during the drilling process depends on
the depth of the well, the chosen hole diameters, the
type of formation being drilled, the type of drilling
equipment being used, and the efficiency of the
solids control equipment. These factors vary widely
for different drilling operations. General ranges of

volumes discharged per well have been stated as
800 - 5000 m3 of drilling fluid and 500 - 1000 m3

of drill cuttings (National Research Council (US),
1983). The most carefully documented study of mea-
sured volumes of drilling fluid and cuttings discharges
(Ayers et al., 1980b) reported discharges of 1018 m3
of cuttings and 4897 m3 of drilling fluids during
drilling to a depth of 4970 m. Estimates (Hinwood
et al, 1994 and USEPA, 1993) of volumes dis-
charged in drilling to different depths vary depend-
ing on assumptions made in the calculations.

Table 1. Volumes of Discharged Dirilling Fluids and Drill Cuttings for Wells of Different Total Depth

Total Depth Cuttings Drilling Fluids Source

(m) (m’) (m’)

800 128 501 Hinwood et al. (1994), estimate
1500 192 539 Hinwood et al. (1994), estimate
2500 451 853 Hinwood et al. (1994), estimate
3049 227 851 USEPA (1993), estimate
3500 518 924 Hinwood et al. (1994), estimate |
4500 562 980 Hinwood et al. (1994), estimate
4970 1018 4897 Ayers et al. (1980b), measurment
5500 442 1667 USEPA, 1993, estimate

Drilling fluid is discharged intermittently during the
drilling process in volumes of about 20 - 30 m3 as
required to adjust the composition of the drilling fluid
for optimum performance. A larger volume of
drilling fluid (=200 m3) is discharged of the end of
the drilling process or when drilling conditions require
replacement of the entire drilling fﬁJid system. Drilling
fluids are discharged ot rates of 80 - 300 m3hr-1.
Drill cuttings, coated with a small amount of drilling
fluid, are generated and discharged continuously
during the drilling process at a low rate (0.2 - 2
m3hr-1).

Drilling fluid compositions vary with both the
depth and location ot the well. The bulk of water
based drilling fluids consists of water, salts, barite,

and bentonite (Table 2). The heavy metal content of
drilling wastes is dominated by the barium from
barite, with much lower concentrations of the other
trace metals (Table 3). Comparison of the ranges of
concentrations of metals found in drilling fluids and
marine sediments provides a perspective on the
potential for drilling discharges to alter sediment
chemistry. Although comparisons of the ranges of
concentrations emphasize the highest and lowest val-
ves rather than typical values, the data in Table 4
indicate that drilling fluids have higher concentrations
of barium and chromium than do marine sediments.
However, concentrations of other metals in drilling
fluids are similar to metal concentrations in marine
sediments,

Table 2. Representative Drilling Fluid Compositions

Lingnosulfonate Drilling Fluid Polymer Drilling Fluid
Component Weight % Component Weight %
Sea water 76 Salt water 80
Barite 15 Barite 17
Bentonite 7 Bentonite 2
Lingnosulfonate 1 Partially hydrolyzed 0.2
Polyacrylamide(PHPA) _
Lignite 1 Xanthan gum 0.2
biopolymer
Starch 0.2 Starch 0.6
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Metal Effluent Concentration (mg.kg™)
Shale Shaker Discharge Discharged Drilling Fluid
(Drill Cuttings) (77% wt solids) (21% wt solids)

Barium 3160 37,400
Chromium 44 191
Cadmium <2 <1
Lead 10 3
Mercury <1 <1
Nickel 15 4
Vanadium 11 S
Zinc 80 50

Metal Concentration Range for Drilling| Concentration Range for Marine
Fluid (mg.kg' dry weight) Sediments (mg.kg"' dry weight)
Barium 720 - 49.000 60 - 8,100
Chromium 109 - 1159 10 - 200
Cadmium 0.5-35 0.3 -1
Copper 2.8 - 119 8-700
Iron 16,000 - 27,000 20,000 - 60,000
Mercury 0.015-2.8 0.05-3.0
Lead 5.0 - 241 6 - 200
Zinc 42 - 397 5 - 4,000
Nickel 3.8-19.9 2 -10(10 - 1,000)
Arsenic 1.8-2.3 2-20
Vanadium 14 - 28 10 - 500
Manganese 290 - 400 100 - 10,000

1. Nickel concentrations of 10 - 1,000 mg.kg-1 are typical of deep-sea sediments.

Assessment of Environmental Elfects of
Discharges

OVERVIEW
The environmental effects of the discharge of
water based drilling fluids and cuttings have been the
focus of extensive research dating from the mid-
1970’s. A systematic framework for assessment of
environmental effects has developed which includes
characterization of effluent toxicity and potential for
bioaccumulation, prediction of environmental expo-
sure concentrations through field observation and
dispersion modeling, and evaluation of effects on
elagic (i.e. living in the water column) and benthic
[i),e., sediment-dwelling) biological communities. This
tramework forms the %c.sis for an overall assessment
of the risk posed by marine discharges.

TOXICITY OF WATER BASED DRILLING
FLUIDS

Laboratory Bioassay Testing of Drilling Fluids
Since the early 1970’'s bioassays have been per-
formed on water based drilling fluids and individual
drilling fluid components using a wide variety of
species in the US and Canada. The results of this
research demonstrate that modern water based
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drilling fluids are very low in toxicity. Experience with
bioassay testing of thousands of drilling fluid samples
used in actual drilling operations demonstrates that
there is a very high degree of confidence that drilling
fluids can be formulated to be essentially non-toxic.

Bioassay testing of drilling fluids focuses on the
toxicity of*whole drilling fluid or of individual drilling
fluid components added to a base drilling fluid. This
approach developed, after an early emphasis on the
toxicity of individual drilling fluid components,
because regulators wanted to use bioassay results to
help predict biological impacts of operational drilling
fluid discharges to the ocean and research showed
that bioassay test results for individual components
might be considerably different from bioassay test
results obtained on those same components in an
actual drilling fluid {Sprague and Logan, 1979).

By 1983, water based drilling fluids had been
tested on 62 different species of marine animals from
the Aflantic and Pacific oceans, the Gulf of Mexico,
and the Beaufort Sea (Natfional Research Coundil
{US), 1983). Larval, juvenile, and molting crustaceans
were found to be more sensitive to drilling fluids than
most other life stages and most other species. The
U.S. Environmental Protection Agency (USEPA) chose
one of the more sensitive crustacean species,
Mysidopis bahia, as the standard organism for use in
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drilling fluid bioassays and imposed a toxicity limit on
drilling fluid discharged to U.S. marine waters.

U.S. operators are required to perform bioassays
on the drilling fluid each month during drilling and at
the end of the well. The U.S. regulatory protocol
(USEPA, 1985) measures the toxicity of the suspend-
ed particulate phase (SPP), a 1:9 mixiure of drilling
fluid and seawater. Experience has shown that for
any drilling fluid, unfiltered SPP is consistently the
most toxic phase. Toxicity tests are conducted by
exposing test organisms to a series of concentrations
of SPP and measuring the percent survival at each
concentration. Toxicity is expressed as the 96-hour
LC50, the concentration at which 50% of the test
organisms remain alive after 96-hour exposure. The
U.S. drilling fluid toxicity limitation specifies that the
96-hour LC50 for the SPP must exceed 30,000 ppm.
The 30,000 ppm standard is met routinely. Data col-
lected by the USEPA from 1986 to 1989 showed that
99.9% ot 10,397 Gulf of Mexico drilling fluid bioas-
says yielded 96 hour LC50 values in excess of
30,000 ppm (Science Applications International, Inc,,
1992). Experience with bioassay testing has taught
drilling fluid service companies how to reliably for-
mulate drilling fluids of low toxicity. This experience
has shown that some additives that were commonly
used in past years will significantly lower the LC50.
Therefore, these additives are not used in drilling

fluids that are to be discharged. For example,
drilling fluids containing diesel fuel cannot be dis-
charged because as little as one percent diesel can
lower the 96 hour LC50 to less than 1,000 ppm SPP
(Ayers et al, 1989). The International Maritime
Consultative Organization developed a system for
classifying, according to ranges of LC50 values, the
toxicities of chemicals that might be discharged into
the sea (IMCO/FAO/UNESCO/WMO, 1969). This
system provides a useful perspective on the low tox-
icity of water based drilling fluids. The minimum 96-
hour LC50 value for the SPP of drilling fluids dis-
charged in the U.S. is 30,000 ppm. Many drilling flu-
ids have 96-hour LC50s in excess of 100,000 ppm.
These concentrations correspond approximately to
3,000 ppm and 10,000 ppm whole drilling fluid,
respectively, since whole drilling fluids are diluted 1:9
with seawater before conducting the bioassay test.
Figure 1 compares the toxicities of the “Generic
Muds”, i.e. eight basic compositions that cover most
of the drilling ?Iuids used offshore (Ayers et al., 1985),
with the foxicities of drilling fluids containing oil. Also
shown, for comparison purposes, are the toxicities of
some more highly toxic chemicals (e.g. pesticides,
very toxic biocides, and cyanide) which are not used
in drilling fluids. Note that water based drilling fluids
fall into the “slightly toxic” to “practically non-toxic”
categories in the classification system.

Toxicity Class

LC5q (ppm Whole Drilling Fluid)

10° T
PARACTICALLY
- NON-TOXIC 10" 47
| .-GENERIC DRILLING FLUIDS #1 - 8
10° __': =d
SLIGHTLY TOXIC v | "1 _GENERIC DRILLING FLUID #1 WITH
.Y 0.5-5% MINERAL OIL
MODERATELY TOXIC e
i
FORMALDEHYDE —» | ___! GENERIC DRILLING FLUID #1 WITH
TOXIC 10" <+
~_ 0.5-5% DIESEL
CR* S DETERGENT
CYANIDE —————»
10" —+%— QUATERNARY AMMONIUM
VERY TOXIC COMPOUNDS
102 T
INCSEVIN (INSECTICIDE)
10° 1+
DDT (INSECTICIDE) =
: 1 0-4 -

= :

oxicity classification scheme (IMCOIFAO /I

SCO/WMO Joint

spects of Marine Pollution, 196 9). LC50 values are indicated for the ge eri
a set of common waier based drilling fluid compositions, generic dlrilli

-hemicals (insecticides, detergents, hfgh.-’y foxic biocides, hexavalent chro
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Field Bioassay Testing of Drilling Fluids

An early study of drilling discharges in Alaska’s
Lower Cool Inlet provided valuable drill site bioas-
say measurements of drilling fluid toxicity and toxici-
ty tests on organisms suspended in the water column
within the plume of discharged drilling fluid (Lees and
Houghton, 1980; Houghton et al., 1980a; Houghton
et 0?., 1980b). Cook Inlet is a large tidal estuary
located in south central Alaska on the northwest
coast of the Gulf of Alaska.

Standard 48 and 96-hour drilling fluid bioassays
were performed in o portable laboratory located on
the drilling vessel. The tests were performed through-
out the drilling operation on whole drilling fluid using
seven important indigenous Alaskan species. Test
organisms were pink salmon fry, Oncorhynchus gor-
buscha; pandalid shrimp, Pandalus hypsinotus;
mysids, Neomysis infeger; amphipods, Eogammarus
confervicolous; isopods, Gnorimosphaeroma orego-

nensis; staghorn sculpin, Leptocottus armatus; and
mussels, Modiolus modiolus.

Pink salmon was the most sensitive species tested
with 26-hour LC50 s ranging from 3,000 - 30,000
ppm whole drilling fluid. All the other species yield-
ed 96-hour LC50 s falling between 32,000 and
greater than 200,000 ppm whole drilling fluid.

In-situ bioassay tests were used to measure the
effects of drilling fluid on marine organisms under
actual field exposure conditions. Pink salmon fry and
hermit crabs Elassochirus gilli were suspended in live
boxes at 100, 200 and 2,000 metres (as a conirol)
down-current from the discharge source. After four
days of exposure, there were no mortalities that
CT)L.I|d be oftributed to the drilling fluid discharge
plume.

DISPERSION OF DRILLING FLUID
DISCHARGES

Field Observations of Drilling Fluid Dispersion

Field observations have shown repeatedly that
drilling fluid disperses rapidly after discharge. Field
studies of drilling fluid dispersion have been con-
ducted in the Gulf of Mexico (Ayers et al.,, 1980aq);
Cook Inlet (Houghton ef al., 1980q), the Beaufort
Sea (Miller et al.,, 1980); Norton Sound (ECOMAR,
1983); and the Atlantic [Ayers et al., 1980b) and
Pacific (Ray and Meek, 1980, O'Reilly et al., 1989)
oceans. The results in all cases were quite similar,
showing rapid dispersion after discharge.
Representative results (Table 5) demonstrate dilution
by a factor of 100 within the first ten metres. Dilution
factors for cuttings discharges, which are made at
low discharge rates and which contain large particles
that settle very rapidly, are higher than for drilling
fluid discharges.

Measurements of water quality during drilling
fluid discharges indicate that only light transmittance
and suspended solids concentration deviate notice-
ably from normal values within the discharge plume.
Ayers et al. (1980a) showed that temperature, salini-
ty, and dissolved oxygen concentrations were at nor-
mal values at 45 m from a drilling fluid discharge
point, the closest distance sampled. Ayers et al.
(1980b) found that suspended solids concentrations
were at background levels at distances of 350 and
590 meters during drilling fluid discharges of 44 and
80 m3hr-1, respectively.

- Table 5. Representative Field Measurements of the Dilution of Drilling Discharges 5
Study Type of Amount Discharge |[Distance FormPbserved Dilution
Discharge Discharged(m®)| Rate (m*hr')] Discharge(m) __Factor
Ayers et al., 1980a Drilling Fluid 40 44 6 96
Ayers et al., 1980a '-Drilling Fluid 62 159 45 1,672
Ayers et al., 1980b Drilling Fluid 83 80 15 209
Ray and Meek, 1980 |[Drilling Fluid Unknow 120 74 9,920
Houghton et al., 1980a |Drilling Fluid 2.4 not specified 940 46,000
Houghton et al., 1980a DriIIing_FIuid 6.4 not specified 830 22,000
Houghton et al., 1980a| Cuttings Continuous 2.6 100 38,000
Discharge
Houghton et al., 1980a| Cuttings Continuous 2.6 400 143,000
Discharge
O'Reilly et al., 1989 Drilling Fluid 43 85 10 183
O'Reilly et al., 1989  |Drilling Fluid 43 85 100 1,049

128



ENERGY

Nurnerical Modsling of Drilling Fluid
Disparsion

Numerical modeling provides prediciions of efflu-
ent concentrations based on algorithms representing
the physical processes that control dispersion and on
site specific discharge and receiving water conditions,
Model predictions, verified by comparison with field
and laboratory observations of plume behavior, illus-
trate the rapid dilution of drilling fluids after dis-
charge. Predictions show that increases in water col-
umn solids concentration are highly localized and
limited in duration.

The Offshore Operators Committee Mud and
Produced Water Discharge Model is a computer
program that predicts the initial fate of drilling fluid,
drill cuttings, and produced water discharged into
the marine environment (Brandsma et al., 1980,
19830 and 1983b). The predictions of this model
have been used in the development of regulations in
the U.S. (Avanti Corporation, 1993) and incorporat-
ed in the CHARM (Chemical Hazard Assessment /
Risk Management) model developed for use in the
North Sea [Karman and Vik, 1996? The model’s pre-
dictions have been validated by comparison fo the
results of field (O'Reilly et al., 1988) and laboratory
observations of drilling fluid plume behavior. In a
laboratory study, the model accurately predicted the
maximum water column concentrations observed in @
laboratory plume study (Figure 2) over a distance of
400 discharge pipe diameters, corresponding to a
distance in the field of about 100 m.

Ayers (1994) presented a series of Offshore
Operators Committee model predictions for a 160
m3hr-1 drilling fluid discharge lasting one hour under
conditions occurring offshore Sakhalin Island, Russia.
Current and hydrographic data used in the simula-
tion were obtained by the Far East Marine Geology
Engineering Company (DMIGE) in August 1994. The
predicted drilling fluid plume extended over several
hundred metres at the end of the discharge (Figure

ECOLOGY ECONOMY
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3). The solids conceniration dropped from 300,000
mgl-1 at the source to less than 8 mgl-1 at 750 m
after a transport time of 1 hour. The solids concen-
tration fell rapidly, decreasing by two orders of mag-
nitude in less than one minute and within a distance
of less than 10 metres. Considering that water based
drilling fluids almost always have LC50 values in
excess of 30,000 ppm for the SPP (which corre-
sponds ta 3,000 ppm whole drilling fluid), the con-
centration dropped below the threshold for mortality
for a ?6-hour exposure within 15 meters of the dis-
charge source. The corresponding transport time
was about 2 minutes, Consider the concentration
experienced by any planktonic organism drifting with
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10 \
|
4
1
0.1 BT O] i
0.01
0 100 200 300 400

Distance (discharge pipe diameters)

129

re 2. Comparison of model predictions (solid line) of maximum water column concentration of
luid solids with laboratory observations (O). Solids concentration is expressed as a per cen
illing fluid concentration. The distance from the discharge is expressed in dimensionless tnit
e pipe diameters. A distance of 400 pipe diameters corresponds to approximately 100 m under
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the current that passes directly under the discharge
pipe during the hour that the discharge is occurring.
The maximum time it would be exposed to a con-
centration as high as the minimum 96-hour LC50
would be about 1.2 minutes. Based on this analysis,
the discharge of drilling fluids presents an insignifi-
cant potential for toxic effects in the water column.

The plume drifts away from the source and con-
tinues to dilute after the discharge is completed
(Figure 4). Two hours after the discharge has ended,
the maximum solids concentration is 12 mgl-1, corre-
sponding to dilution by a factor of 26,000. Four
hours after the discharge, the solids concentration
has dropped to a maximum of 4 mgl-1 correspond-
ing to dilution by a factor of 78,000. At these low
levels, the contribution of the drilling fluid discharge
to the fotal suspended solids concentration could not
be distinguished from natural background concentra-
tions of suspended solids.

Model predictions also allow calculation of the

Transport Time (hr)
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volume of water that has a concentration that
exceeds a given concentration of drilling fluid. A
threshold for mortality of 3,000 ppm whole drilling
fluid, corresponding to approximately 1,000 mgl-1
solids, provides a conservative standard for compar-
ison. The modeling results (Figure 5) show that the
threshold concentration for toxicity in a 9é-hour
bioassay is exceeded in a water column volume of
only about 250 m3 and only during the time that the
dril?{mg fluid is actually being discharged. Cuttings,
which are discharged at lower rates than drilling f?

ids, and which contain larger particles which settle
out more quickly than fine drilling fluid solids, are
diluted even more rapidly than drilling fluids. The low
toxicity of water based drilling fluids and cuttings, the
short exposure times fo potentially toxic concentra-
tions, and the small volume of water affected clearly
indicate that significant biological effects in the water
column are extremely unlikely. Hence, drilling fluid
and cuttings discharges do not pose a significant risk
of adverse effects in the water column.
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SEAFLOOR IMPACTS

Overview of Seafloor Environmental Studlies

Studies of the seafloor impacts of the discharge
of water based drilling fluids have examined sedi-
ment chemistry for evidence of the accumulation of
drilling fluid components and the structure and health
of benthic communities for evidence of biological
effects. Studies of the effects of water based drilling
fluid and cuttings discharges clearly indicate the
importance of the energy of the water column and
seafloor environment in determining the extent and
duration of environmental effects. No effects on sed-
iment chemistry or biology may be detectable at all
under high-energy conditions. localized effects on
chemistry and biology may be detectable for low-
energy seafloor environments. These findings are
illustrated by the following discussion of three impor-
tant studies of seafloor effects of drilling discharges:
the Lower Cook Inlet Study (1977), the Georges Bank
Monitoring Program (1981 - 1984) and the Mid-
Atlantic Monitoring Program (1979-1980). More
recent studies of the seafloor effects of drilling dis-
charges support the results of earlier research on this
issue,

The Lower Cook Inlet Study (Lees and Houghton,
1980; Houghton et al., 1980a and Houghton et al.,
1980b) followed on from the bioassay work and
examined the seafloor effects of drilling discharges.
Cook Inlet has a very high-energy environment char-
acterized by large tidal fluctuations and strong cur-
rents. The seafloor data were collected in during a
single sampling cruise.

The Georges Bank Monitoring program (Neff et
al., 1989 and Bothner et al.,, 1985) was a compre-
hensive study of both area wide and site specific
impacts from exploratory drilling.  This study is of
special inferest due to the importance of Georges
Bank as a major commercial fishery with catches of
species of finfish and shellfish including cod, had-
dock, flounder, ocean scallops and lobster with an
annual market value of over $165 million dollars in
1982. The physical environment is highly energetic.
The sedfloor topography in that area is characterized
by large sand waves and ridges. Tidal currents con-
tinuously rework the sediments, leaving only coarse
sand. Sites were samples four times per year over a
three year period ending two years after the com-
pletion of drilling operations.

The Mid-Atlantic Monitoring program (Ayers et
al, 1980; Menzie et al., 1980; EG&G, 1982 and
Gillmor et al, 1985L was directed at studying the
effects of drilling discharges in the Baltimore Canyon
area off the East Coast of the US. The physical envi-
ronment was characterized by a smooth, sandy bot-
tom topography with extremely slow bottom current
speeds. Sites were sampled before drilling, immedi-
ately after drilling, and one year after drilling.

The results of these studies reflect the strong influ-
ence that ocean environmental factors have on how
the drilling discharges effect the seafloor (Table 6).
The severity of impact and rate of recovery depends
primarily on the energy of the seafloor environment.
The Cook Inlet Study was conducted in relatively
shallow water with exceptionally high bottom cur-
rents. In this case, bottom photography was unable
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to detect any visual evidence of drill cuttings on the
seafloor after drilling. Further, barium levels in the
sediment were not elevated and there was no mea-
surable effect on the benthic community.

Environmental conditions at Georges Bank are
somewhat less energetic than in Cook Inlet. Bottom
currents are less and water depth is greater. There
was no visual evidence of cuttings on the seafloor
after drilling. However, sediment barium levels were
elevated near the well site. As was the case in Cook
Inlet, there was no measurable effect on the benthic
community after drilling.

The site of the Mid-Atlantic study represents a rel-
atively low energy environment where bottom cur-
rents were much slower than in Coock Inlet or
Georges Bank. The water depth was such that storm
waves had litlle effect on the seafloor environment.
Physical disturbance of the seabed (cuttings accumu-
lations and depressions caused by cuncgor chains)
were observed immediately ofter drilling and were
still visible one year after drilling. Elevated sediment
barium concentrations were observed in both post-
drilling surveys. Immediately after drilling, mac-
robenthic abundance (but not diversity) was
depressed in the well site area. The abundance of
megabenthic organisms (demersal fish and crabs)
increased after drilling. Only minor biological effects
were detected after one year. There was a cluster
of stations within 100 m of the well site that exhibit-
ed a decreased density of echinoderms (brittle
starfish). It was clear that this effect was highly local-
ized because it was reported that a station less than
50 m from the cluster of decreased density stations
had the highest density of echinoderms. The abun-
dance of macrofauna in the post drilling study area
exhibited only weak spatial trends and no correlation
with barium concentrations in the sediments.

More recently, Muschenheim and Milligan (1996)
reported the results of video of surveys of a drilling
site in 30 m deep water on the Scotian Shelf of
Canada. Video surveys conducted immediately after
drilling revealed visible deposits of particulate drilling
waste covering variable fractions of the survey area
within 2 km of the drill site. A second survey taken
7 months later showed one or two small deposits of
visible particulates but none of the extensive cover-
age observed in the earlier study. Analysis of the
bottom current speeds indicated that they were suffi-
ciently energetfic to resuspend the particulates
deposited during driling so that they could not be
detected in the ?ofer survey. Chapman ef al. (1991)
examined data from a production platform with four
wells in 25 m deep water in the U.S. Gulf of Mexico
and found that measurable effects on the benthic
environment were confined to stations within 25 m of
the platform. Overall, Chapman et al. found “little if
any degradation/impact” from drilling and produc-
tion activities. This study showed that enrichment of
sediments by drilling waste companents did not nec-
essarily leaad to adverse biological effects.
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ncil (US), 1983)

Effect of Ocean Environment on Seafloor Impacts of Drilling Discharges (National R

Georges Bank Mid-Atlantic

Study Cook Inlet
Environmental Factors
Maximum Bottom Curent (cm.s™) 99 >35 19
Water Depth (m) 62 60-150 120
Study Results
Visual evidence of cuttings after drilling NO NO YES
Elevated barium levels in sediments NO YES YES
after drilling
|Measurable effects on benthic NO NO YES
community

BIOACCUMULATION OF HEAVY METALS
FROM DRILLING DISCHARGES IN MARINE
ORGANISMS

Laboratory studies of bioaccumulation of drilling
fluid metals in marine organisms have generally
found a small degree of barium and chromium
uptake and little or no accumulation of other metals
(Neff et al., 1988a and 1988b). When bioaccumu-
lation has been observed it has not been high
enough to be harmful to the accumulating animals or
predators. Studies of the bioaccumulation of mer-
cury, cadmium, copper, lead, and arsenic from pure
and impure barite (Neff, 1988b) concluded that the
metals associated with drilling fluid barite are virtual-
ly non-available for bioaccumulation by marine
organisms that might come in contact with dis-
charged drilling fluid solids. Field studies have gen-
erally confirmed the low levels of metal bioaccumu-
lation observed in the laboratory studies. Attempts to
correlate elevated sediment concentrations of bari-
um, occasionally chromium, and rarely zinc, cadmi-
um, lead and mercury near drilling sites with accu-
mulations of metals in fissues of resident benthic or
demersal (i.e., bottom-feeding) fauna found small
increases in barium levels in some studies and none
in others. Rarely were increases in other metals
observed (Ray and Meek, 1980; Crippen et al.,
1980; Gettleson and Laird, 1980; Tillery and Thomas,
1980; Wheeler et al, 1980; Northern Technical
Services, 1981; EG&G Environmental Consultants,
1982; Bothner et al., 1985 and Trefry et al., 1985).

Heavy metals in drilling fluids do not biomagnity
in marine food webs (Neff et al., 1988a and 1988b).
Similar results have been found in studies of bio-
magnification of heavy metals from sources other
than drilling fluids. With the exception of organomer-
cury compounds, which are not found in drilling
waste discharges, concentrations of most metals in
natural marine food webs show either no relation or
an inverse relation to trophic level, indicating that
food chain biomagnification of inorganic metals does
not occur (Kay, 1984; Bascom, 1983; Amiard et al.,
1980; Young and Mearns, 1979 and Schafer et al.,
1982).

CONCLUSIONS OF RESEARCH ON
ENVIRONMENTAL EFFECTS OF DRILLING
DISCHARGES

Review of the extensive body of research on envi-
ronmental effects of water based drilling fluid and
cuttings discharges in the marine environment leads
to the following major conclusions.

1. There are no significant biological effects in the
open ocean water column from the discharge of
water based drilling fluids. Water based drilling flu-
ids exhibit low toxicity and discharges are rapidly dis-
persed. Within minutes after discharge, drilling fluid
concentrations fall below the lowest 96-hour LC50
concentrations measured for drilling fluids permitted
for discharge.

2. Measurable physical and biological effects may
occur at the seafloor in the vicinity of the well site.
The degree of impact depends primarily on the ener-
gy of the seafloor environment. Impacts may not be
detectable at all in high-energy environments.
Physical disturbances and minor biological effects
may be observed in lower energy environments.
These effects tend to be highly localized and fempo-
rary.

3. Heavy metals in drilling discharges are not a sig-
nificant environmental hazard. With the exception of
barium and sometimes chromium, heavy metals in
drilling discharges are present in concentrations com-
parable to those found in marine sediments.
Sediment barium concentrations are almost general-
ly elevated near the well site. However, barium and
fﬁe other heavy metals in drilling discharges are pre-
sent in chemical forms that greatly limit their solubili-
ty and bioavailability. Observed levels of bioaccu-
mulation have not been high enough to be harmful
to the affected animals or predators (including man).
Barium, as well as other heavy metals in drilling dis-
charges are not biomagnified in marine food webs.

Environmental Monitoring of Drilling
Discharges

Monitoring studies completed to date have
addressed the fate and effects of discharges under a
wide variety of environmental conditions including
waters of arctic and subarctic regions (Beaufort Sea,
Norton Sound and Cook Inlet), California, Australia,
Malaysia, the Gulf of Mexico, the North Sea and the
U.S. Atlantic Coast. Historically, as hydrocarbon
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resources have been discovered in previously unde-
veloped provinces, the results of existing research
have provided the scientific basis for permitting the
initial discharge of drilling wastes. Site specific stud-
ies are congucted to confirm that environmental
effects are acceptable and limited in area and extent
or to address issues of partficular local concern. This
information provides the basis for evaluating the
acceptability of making discharges to the marine
environment over the longer term.

Considsration of Scientific Findings in
Regulatory Decision Making

Research on the effects of drilling discharges has
been useful in making decisions concerning the reg-
ulation of offshore operations. An intense period of
study during the 1970s and 1980s resulted in a
detailed understanding of effluent compaosition and
toxicity, potential for bioaccumulation, and potential
for effects on organisms in the water column and on
the sea bottom. Based on the results of this research,
it has generally been concluded that offshore dis-
charges may be permitied without significant risk to
the marine environment.  Restrictions have been
adopted as appropriate to address certain cate-
gories of wastes or fo protect areas of limited mixing
or especially sensitive biological communities.
Periodically, decisions to permit discharges are re-
evaluated and adjustments in regulations are made
or additional restrictions added to take into account
new information or the characteristics of areas of
increased environmental sensitivity. Overall, research
has provided a basic framework of knowledge con-
cerning these practices and there is a widespread
acceptance of the concept that open ocean dis-
charges of water based drilling fluids and cuttings
can be made without unacceptable degradation of
the marine environment.
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COTPYAHMYECTBA MexayHapodHoi ity located in Baku, Azerbaijan
SxosHepreTnyeckon Akanemnn 1 Kvaerner ERT. The Laboratory is a partnership between the International
Uensio nobopatopun seasercs npegocrasnerne  Ecoenergy Academy and Kvaerner ERT.
yeayr, COOTBETCTBYIOLLMX MeXayHaApoaHEIM [ts purpose is to provide international-standard services in

CTAHAAPTAM, B OBAACTH MOHUTOPUHIO OKPYXKAIOLLEN  environmental monitoring, analysis and testing, and reports to
cpenpl, QHONM3A W TECToB, 4 TAKKe HamMcaHuus  industry and government.

OTYETOB  ONd  MPOMBILJEHHOTO  CeKTopa M The laboratory is purpose-built, is equipped with the lat-
rocyaapcrea, est biological and chemical methods, and is committed to the
CoopyxeHne nabopatopum umeno uenesol  training and development of its staff, over 80% of whom are

XapakTep, M OHO  OCHAWeHa - HoBeWwwMm  Agzer.
BUONOTMYECKUM U XMMUYECKUM OBOPYROBAHUEM, The partnership has worked hard since the middle of 1997
npoBoauTt obyueHue U passntre nepcoHana, Ha 80%  on design, procurement, construction, recruitment and com-
cocTosuero us asepbaimKaHLEes. missioning, of the Laboratory

HauuHas ¢ cepemurbl 1997 1., naprtHepcrso We signalled the first landmark success when the
nposogut Bonblwyio paboty no npoektnposaHuio,  Laboratory was officially opened on I 1 March 1998 by;
3aKyMNKdM, CTPOWTENLCTBY, HOPMUMPOBAHME LWTATA W Mr. Ali Hasanov, Chairman of State Committee of
BBOAY B 3KCNAYATaALMIO Jlaboparopun.  Ecology and Mr.Feramaz Maksudov, President of the
OduupmansHoe oTkpeiTe nabopatopuu coctosnocs  Academy of Sciences.
11 mapra 1998 ropa, ¢ yuactuem [peaceparens A major driving force in the creation of the lLaboratory was
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[nasHo#
JlabopaTopuu

cHnon B
NOAAEDKKT CO

LBHKYLLEH
6eina

Azepbaripxanckon MexayHapopHoi OnepaunuoHHoMi
Komnanmm (AMOK) s:

CO3AAHMH
CTOPOHHI

11 Cosparun skonormyeckon
nabopatopum, cnocoBbHOM
NPOU3BOANTE MOHWTOPUHT OMEPALWN,
CBAZAHHBIX € HE(THIO U TA30M B
baccerre Kacnug B cOOTBETCTBUK
C COMbBIMM BbICOKMMM MEXOYHOPOOHEIMM
CTAHAQPTAMA,

M

the commitment of the Azerbaijan International Operating
Company (AIOC) to support:

1) the establishment of an environmental laboratory

capable of monitoring oil and gas operations in the Caspian
to the highest international standards

'and

2) the development of Caspian Specific Ecotoxicological
Procedures (CSEP) for assessing and regulating chemi
cals used in drilling, production and associated operations.

Strategic support is supplied through ERT Caspian and the
International Ecoenergy Academy

it
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Bill Harris, General manager, Caspian Environmental
Laboratory
Bua Xapuc, ['enepanvrbtii meredicep, KACAUICKAA
Iroavuteckan JlaGopanmopus

2] Paspabotke Kacnuitcknx
Cneupnduueckrx DKOTOKCUKONOTUHECKMX
Mpouenyp (KC3M) ana oueHku u
PEeryIMPOBAHUA XMMMKATOB,
MCMoNb3yembix Npu BypeHnn 1 nobeiye,
O TAKXKE CBA3UHHLIMW C 3TMM paboTam.
Crparermieckas nopaepxka 6eina okasawa ERT

Caspian 1 MexayHapogHoi DkosHepretueckod
AkaaemMuen, d TOKKE TEeXHUYECKWMM COBEeTaMM M
NOANEPXKOW cneunanuctos  AszepbadmkaHa M

BenukobpuTaHKK No BONPOCAM OKPYXaIoLIeli cpesb.

and

Technical advice and support is available from both Baku
and UK based environmental specialists.

A key requirement was that the laboratory should be capa-
ble of biological and chemical monitoring and testing in com-
pliance with established international technical and quality
standards.

To achieve this, agreement was reached between Azeri
regulators and scientists, in co-operation with AIOC environ-
mental staff, on a defined suite of monitoring and analysis tech-
niques.

In addition, formal recommendations were made that the
development of ecotoxicological methods should follow the
model established by OSPAR in the North Sea.

Quality assurance and quality control targets were identi-
fied at an early stage, and the laboratory is designed and man-
aged to comply with the principles of Good Laboratory
Practice.

Good Laboratory Practice, is a formal international stan-
dard set by OECD, which forms the basis of regulatory sci-
ence in the majority of developed countries.

The laboratory has already successfully passed preliminary
audits, and aims to be the first laboratory in the newly inde-
pendent states of the former Soviet Union, and the first labo-
ratory in Central Asia, to achieve full formal GLP accredita-
tion. This will establish the laboratory at the highest level of
international performance.

The Laboratory carries out environmental scientific work
on a commercial basis.

In practice, industrial clients, who commission the work on
the instruction of the Azeri regulatory authorities, pay for com-
mercial work,

The results of such work are assessed by the regulatory
authorities to ensure that industrial activities operate to estab-
lished standards of environmental responsibility.

i e of the [.aborato
scientific activities:

‘s services covers a wide range of

.
-
L
LI
L
-
.
-
.
.
.
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JlabopaTopus B OCHOBHOM MPEAHA3HAYEHA AN
NpOoBeneHMs BUONOrMYeckux M XUMHUUYECKHX
MOHUTOPHUHIOB M TECTMPOBAHMA B COOTBETCTBMM C
YCTAHOBNEHHbLIMM MEXAYHAPOAHBIMU TEXHUYECKUMKU U
KQYECTBEHHbIMW CTAHOAPRTAMM.

Ons poctmxeHws 3tmx uenei Obiio 3aKMoYEHO
COrnaweHme MEXY Naboparopuen,
A3epBaKOAOHCKUMU  YUEHBIMW W PErYIHUPYIO UMMM
OpraHamu, npu corpyaHudecrse co wratom AMOK,
3AHUMAIOLLIMMUCE BONPOCAMM OKPYXAKOLLEW CPedsl,
OTHOCUTENBHO YCTAHOBMEHHbIX METOAONOTUIA
NpoBeAeHUs MOHUTOPUHIA U AHONU3OB.

Kpome 3T1Oro, oduumMansHEE PEKOMEHAALMM
6binM caenadel C y4eTom TOro, 4ytobsl paspaboTtka
3KOTOKCHKONOIrMYECKMX METOA0B COOTBETCTBOBANA
mopeny, yreepxnerHoi Kowsenuuein OCIIAP &
CesepHom Mope.

B coamom Hayane ceBoe#
Jlobopatopus nocraeuna  UEnsIO
KOHTPONA KayecTsa paboTbl, KOTOPLIM AOIDKEH
cootsercteosaTte  npuHupuny  GLP  (Xopowas
Na6opatopras [Npaktika). Xopowas JlabopatopHas
MpakTika ABNAETCA OPUUMCNBHBIM MEXAYHAPOAHbIM
cranpapTom, yreepxperHseim OECD (Opranusauuen
SkoHomuueckoro CotpyaHunuectea u  Paszsutus), u
COCTOBASIET OCHOBY HAYYHOTO 3CKOHOAATENbLCTBA ANs
BOMBWMHCTBU PU3BMTHIX CTPAH.

YcnewHo nporas nepsbii  NpEeaBapUTENbHBIRA
KOHTponb, Jlaboparopus CTABUNQ LENbIo AOCTHXEHUE
craryca nepeor JlabopaTtopuu Cpean HEe3aBMCHMBIX
rocyaapcte beiswero Coeserckoro Colosa, a Takxke
LieHTpansHoit A3uK Ans AOCTUXEHUS AKKPEeaUTOBAHKA
Xopouwein JlabopaTtopHor [MpakTukn. 3TO BbiBERET
Jla6opaTopuio Ha BHICLUMIA YPOBEHb MEXAYHAPOAHbBIX
CTAHAUPTOB.

Jlaboparopus BLINONHAET IKONOTUYECKYIO
HayuHylo paboTy Ha kKommepueckon ocHose. Ha
NPaKTUKE, MPOMBILLNEHHBIE MNPEnpUsTUsS, KOTOPhLIE
30KA3LIBAIOT paboTy no NOPY4YEHUIO
A3epbanXKaaHCKMX MCNONHUTENbHBIX  BNACTENR,
ONNaYMBaIOT KOMMEPYECKYIO pabory.
McnonuutensHole  BNACTHM  NPOBOAAT  MPOBEPKY
PEe3ynsTATOB  BLINOAHEHHOM pABOTH AnA  OUEHKK
COFNACOBAHHOCTH  PABOTAIOWMX  MPOMBILLINEHHBIX
NPeanpUaTMii - € YCTAHOBMNEHHBIMK  SKONOTUUYECKUMM
CTAHOAPTAMM.

OeaTensHOCTH,
npoBefeHue

OSﬂOCTb NPEAOCTABNAEMBIX YCYT
ﬂO6ODOTODHH HMMEET LLIMPOKKWA CHEKTR

HawH HOW LEATENLHOCTH.

. Mopckue Buonorueckie U xumuueckue

WCCNenoBaHms

AHONM3 BOAbI, OTIOKEHWM M TKAHEM HA HAMMHKUE

VIEBOAOPOLOB, M APYIMX OPraHUYECKMX XMMUKATOB

. AHGNM3 BOAb, OTNOXEHWA WM TKAHEM HA HanW4Yue
TAKENLIX MEeTANNoOB

. TOKCOHOMMWYECKMIA QHANME BOLHOM TOMLLIM W
0BpA3UOB JOHHLIX OTAOXEHMWM

. MaTtematnieckit aHanK1a TAKCOHOMWHECKWMX AOHHbIX

. JKONOrMHECcKas OUeHKd

. Jxonorunyeckoe TecTuposarue obpasuos
OKPYXAIOWEH Cpeabl U MPOMBILLAEHHBIX XUMUKATOB

. MonuTopuHr Bosayxa

B rteuenwe opnoro ropa (no maprt 1999 r),
Jlaboparopus CO3A0N0 CYLUECTBEHHOE KONMMYECTBO
AHANUTHUHECKMX MEeTomOB Ans npoBeneH s

.«‘-”
|

. Marine biological and chemical surveys

. Analysis of water, sediment and tissue for hydrocarbons and
other organic chemicals

. Analysis of water, sediment and tissue for heavy metals

. Taxonomic analysis of water column and seabed sediment

samples

. Mathematical analysis of taxonomic data

. Ecological assessment

. Ecotoxicological testing of environmental samples and
industrial chemicals

. Atmospheric monitoring

During the first operational year (to March 1999), the
Laborat(}ly has concentrated on imp}cmcnting a substantial
number of analytical methods and procedures to support the
above activities,

These methods have all been selected and agreed with
Azeri regulators and scientific advisors, with the aim of ensur-
ing that it is possible to monitor the effects of industrial activi-
ties to international standards of precision and reliability.

A comprehensive quality assurance system is being devel-
oped and implemented, so that all the work carried out within
the Laboratory is auditable and verifiable.

In the first operational year, the Laboratory has fully
implemented the analytical methods and organisational sys-
tems required to carry out comprehensive offshore chemical
and biological surveys.

Five such surveys have been Successfully completed and
reported, demonstrating that Azerbaijan now has the capabili-
ty to monitor offshore activities to a standard, which fully
matches that, claimed by our international competitors,

During the first year, we have also made a valuable contri-
bution to the evaluation and risk assessment of harbour sedi-
ments, wastes, and contaminated soils.

Caspian Specific Ecotoxicology Procedures (CSEP)

A key task during 1998 was the development of a suite of
Caspian-Specific Ecotoxicological Procedures.
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BhILUENEPEYNCTIEHHBIX PaBOT.

Stn  MeTodbl  ObINM  BHBGPAHL U
cornacosaHsl ¢ AsepbanmxaHCKUMK
HOYUHBIMM  KOHCYNBTAHTAMM, C  LENbio
OUEHKU NPOMBILUAEHHOIO BO3MEHCTBMA HA
KONOMMIO no YCTGHOB/IEHHbIM
MexkayHapogHsiM  ctaHaapTam. Cucrema
FOPAHTUM KOYECTBO BCEH NpOBOAsALLEncs
paboTsl paspabatsiBaerca "
ocyuwectensetca B JlaGoparopuu.

B nepswit rog paborsl, JlaGopatopus
MOMHOCTLIO OCYLIECTBMINA  BhINOMHEHWUE
QHANUTHHECKMX METOL0B “
OPraHU3AUMOHHBEIX CUCTEM, TPebyIoLMXCs
AN NPOBEAEHUA MOPCKMX XMMUYECKHX W
BHONOrUYECKUX UCCNENOBAHMIA.

Mate  TaKMX MCcnenosaHMi  Boinu
YCNeWHO MNpOBEfeHbl U ONUCAHL B
COOTBETCTBYIOLLIUX oTyeTax,
[OKA3bIBAOWMX, YTO A3epbaiixaH meer
NONHBIA  NOTEHUMAN Ang NpOBeAeHMs
MOHMTOPHHIG ONEPALMI, NPOBOAALLMXCA B
MOpE B COOTBETCTBMM CO CTAHAGPTAMM,

ECOLOGY ECONOMY

CNOCOBHbIMM KOHKYPUPOBATH Ha
MEXIYHAPOAHOM YDPOBHE.
B TeyeHre nepsoro roaa, Mbl TOKXKE CLENAnM

UEHHBIM BKNQJ B W3YYEHME W OUEHKY PHCKQ,
CBA3UHHOTO C AOHHBIMW OTIOXEHWSMU NOPTOB, 4
TAKXKE OTXOACMM, M 3ATPAZHEHHbBIMM MOYBAMM.
Kacnuiickue Creupduieckue
Skorokecukonoruyeckue lMpouegyps (KC3M)
[noeHoi 3apcyer B Teuenue 1998 ropna 6Bwing

paspabortka papa  Kacnuickx  Crneupduyeckmx
JkoTokeukonorudekux [pouenyp.

KC3r

HeobxonMmocTs 3TUX MeTonos Bhina BeigEAEHA
A3epOaMIKAHCKAMMA  YUEHBIMU W PErVIUPYIOLLMMM
OPraHoMM, NPUHUMAIOWMMK BO BHMMAHME TO, 4TO
METOMbl NPOBEAEHWA TECTOB, MCMOMb3YEMbIE B APYIMX
CTPAHAX, HE MOryT BbiTs NPUMEHEHbB B OTHOLIEHMM
Kocnuitckoro mops, nockoneky ero BaccenH umeer

CSEP

The need for such methods was identified by Azeri scien-
tists and regulators, recognising that foreign test methods might
not be appropriate for the Caspian due to its enclosed nature
and unique biology and water chemistry.

With substantial and sustained support from Azeri scien-
tists; appropriate test species were selected and laboratory cul-
tures were developed. Once the reliability of the culture sys-
tems had been established, a suite of toxicity test methods was
implemented.

These include tests with; zooplankton; phytoplankton;
sediment dwelling crustacea and molluscs, and fish.

The methods are all written in accordance with interna-
tional guidelines and standards, but are designed to take
specifically into account the requirements of Caspian water
chemistry and biology.
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ECOLOGY

3AKPLITYIO CTRYKTYPY M YHUKANLHRIA Buonoruieckmii u
XUMMWYECKMIM COCTAB.

Mpw CYLWECTBEHHOMU noanepxke
AzepbalpXaHCckMx  y4yeHblx, Bbinv  oTobpaHs
COOTBETCTBYIOLME BHObl OPraHM3MOB AN MPOBEAEHHMS
TECTOB, O TAKXKE CO3AAHLI NABOPATOPHLIE KYNbTYPLI.
[Nocne Toro kak cucrtema otbopa Beina ycraHosneHa,
HOYANOCh NPOBEAEHWE PSAC TECTOB HA TOKCMYHOCT.

TecTsl NpoOBOAUNIUCE Ha 300MNAHKTOHE,
bUTONNAHKTOHE, PAKOOOPU3HBIX U MOJTIOCKAX,
KHBYLLUMX HO AOHHBIX OTAOXEHUSX WM pbiGaXx.

CosgaHHbie MeToabI COOTBETCTBYIOT
YCTAHOBNEHHBLIM  MEXAYHAPOAHBIM CTAHAGPTCM MNPU
yyete XuUMUHeckoro U BUoNorMyeckoro CcocTasd
Kacnuiickoro mops.

Bo3MOXHO, CaMbIM  BAXHEIM  AOCTMXEHMEM
JNlaBopaTopum asnsetca obydeHne nepcoHanda.

Kadecteo nonyyeHHblx peaynsTatos 6bno
AOCTUIHYTO  Bnaropgaps  cucTeme  YnpaeieHus
M MexayHapoaHok

pykosogsiiero coctaea ERT
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Perhaps the most important achievement of the
Laboratory has been in recruitment and training.

The quality of the output of the Laboratory owes a great
deal to the management provided by key ERT and IEA staff
as well as the scientific and regulatory community in Baku.

Elqually our success owes a great deal to the Azeri staff of
the Laboratory, and to the educational system which produced
such capable graduates and technicians.

o T P G ST

DKO3HepreTMyeckoi Akagemumn, a Takxe
PEryNMUPYIOLLIMX OPraHos U yueHbix baky.
Ycnex Jlabopatopuu B paeHoM CcTeneHu cran

BKIGOY

BO3MOMHbIM tnaronaps a3epOaRKAHCKUM
COTRYAHMKAM W cucreme obpasosaHus,
NOATOTOBUBLLEN TAKMX KBANUD M LM POBAHHBIX
CAeUMan1cros.
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ENYIRONMENTAL
CASPIAN FIELDS.

AW SOLUTIONS,

F.G.Aliyey, International Ecoenergy Academy,

B. A. Karayev, Institute of Cybernetics of the
Academy of Sciences of Azerbaijan Republic, Baku,
370141, Azerbaijan

Hadiya Khalilova, International Ecoenergy Academy,

INTRODUCTIOM

Environmental monitoring of offshore fields is
complex systems of studying, assessing, and fore-
casting changes in marine ecosystems and their com-
ponents, which are caused by an operator’s industri-
al activity.

The ultimate goal of environmental monitoring of
offshore fields is o minimize the damage done fo the
marine environment and fo rationally organize envi-
ronmental profection measures. With the toughening
of environmental standards, monitoring is becoming
an important part of the oil business - determining
the profitability of projects and the effectiveness of
efforts to protect the environment.

At the same time, an adequate solution of moni-
toring tasks everywhere runs up against serious diffi-
culties caused by the properties of marine ecosys-
tems as the subjects of research and the lack of a
methodology for monitoring which is well-grounded
scientifically.

In international practice (the North Sea, the Gulf
of Mexico, the Persian Gulf, the US coast, etc.), prag-
matic approaches have formed and are widely used,
which are based on the methods of experimental
hydrotoxicology, comparative faunistics and expert
assessments. Oil companies having begun work in
the Caspion are, in essence, copying these
approaches.

However, there are a number of circumstances
making these approaches conceptually incompatible
with the region’s conditions.

This dictates the need to develop new methods
capable of adequately identifying and forecasting
the consequences of widespread oil production.
Intellectual monitoring opens up real prospects for
developing such methods - the possibilities for which
are examined below.

I. THE PROBLEMS OF MONITORING
CASPIAN FIELDS

Monitoring of the Caspian fields where intensive
development has been going on since the 1940s has

HMONITORING OF
NEY PARADIG

already long ago demonstrated its low level of effec-
tiveness. The need for moving on o more effective
approaches is today linked with the following cir-
cumstances:

1.

The appearance of a new hydroecological para-
digm over the past decades which fundamentally
changes the view on the methodology of studying,
assessing and forecasting the consequences of pollu-
tion of t%e marine environment .

2.

The uniqueness and complexity of the environ-
mental situation in the Caspian which demands a
maximum consideration of the tenets of the new par-
adigm which in the conditions of other bodies of
water can to one degree or another be ignored. The
condition of the Caspian ecosystem is evaluated by
sr:ieciolis’rs to be “serious”, “critical”, and “catastroph-
fe

3.

The anticipated scale of pollution of the sea in
connection with the new oil boom. In the greater
Caspian region, over the next 30 years 40-60 billion
barrels of oil will be produced with an overall invest-
ment of up to $300 billion US dollars. The anthro-
pogenic impact in all this will, without question, be a
“catastrophic disruption” such as was not encoun-
tered before in the history of the sea nor is imprint-
ed upon its “genetic memory.”

4

The serious economical situation in the region
and the deep crisis in Caspian ichthyology, which
creates favorable ground for all manner of environ-
mental disruptions.

2. THE TASKS OF MONITORING

The group of issues resolved by modern systems
of environmental monitoring of offshore fields is quite
broad and includes the following tasks:

Tl

Assessment of the original state of the environ-
ment of the development area.

T2.

Toxicometry and toxic norm-setting for drilling
and operational discharges (oil, oil products, drilling
fluids, drilling cut, produced water, etc.). These tasks
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are resolved on the basis of “fishing industry” MACs’
(Maximum  Allowable Concentrations) which are
widely accepted in the Former Soviet Republics. The
use of “temporary” MACs, which are coordinated
with local environmental and fish protection agen-
cies, is widely practiced.

i3
Calculation of discharges (the composition, vol-
umes, toxicity, and timetables).

T4.

Day-to-day control of hydrological indicators,
hydrochemical (quality of water and bottom sedi-
ments) and hydrobiological (macrobenthos, plankton,
fish, seals) characteristics of the development area.

T5.

Assessment of the impact on the marine environ-
ment and forecasting of consequences. These tasks
are solved by expert assessment methods using the
results from tasks TI-T4.

Té.

Simulation of oil spills during accidents (blow-
outs, breaks in underwater pipelines, tanker acci-
dents, springs formations, etc.) with the goal of eval-
uating the risks of polluting critical areas of the sea
and coast and planning measures for localizing and
eliminating the consequences. This is done with the
help of hydrodynamic models and hydrometeorolog-
ical statistics.

T7.

Normative-legal and informational cooperation
with environmental and fish protection agencies and
allied systems of monitoring.

The volume and nature of operations associated
with solving the enumerated tasks are determined by
the conditions in the development area and the mon-
itoring methodology adopted. The latter affects the
cost of oil produced and the overall profitability of
field development projects today in a decisive man-
ner.

3. A NEW ECOLOGICAL PARADIGM

At present, a new paradigm (system of concepts,
principles, laws, ideas, and methodologies) has
formed in marine ecology, which fundamentally
changes the methodological bases for monitoring.
The formation of a new paradigm is to a significant
degree also conditioned by new notions in the theo-
ry of complex systems, in the theory of experiments
and in the theory of knowledge. The set of tenets of
the new paradigm is critically important for the envi-
ronmental monitoring of the offshore Caspian fields
and defines the general problematic of monitoring in
the coming century. We will note these tenets:

Tenetl.
The shifting of emphasis in toxicometry and toxic
norm-setting (tasks T2-T5) towards the problem of
chronic pollution, which is predominant in offshore oil
ﬁroduciion and which is extremely dangerous for
ydrobionts. The latter is linked with the sea’s colos-
sal capacity for bio-accumulation, the great vulnera-
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bility of its trophic structures, and the narrow adap-
tive capacity of hydrobionts to their dwelling envi-
ronment, Imperceptible, hidden, slow-acting chronic
pollution leads to irreversible disruptions on the pop-
ulation-genetic level, which (by virtue of the mecha-
nisms of population genetics) appear to a complete
degree only after completion of oil development
operations.

Geneticists note a real danger of turning the
Caspian into a gigantic dumping ground for “genet-
ic waste.”

Tenet 2

A move away from the concept of “fishing indus-
try” MACs widely used in tasks Tl, T2, and T7 and a
move to the concept of “Ecological Allowable
Concentrations” (EAC), which characterize not the
potfential but the actual threat of oil pollution. EAC,
in contrast to the standard fishing industry MAC:s,
must be developed differentially for specific produc-
tion areas and take into consideration the duration
of exposure, the biotic and abiotic factors inherent to
the area, their ecological link with external areas of
the sea, and synergistic effects. Today, it is generally
acknowledged that popular fishing industry MACs,
which are easily accepted on the level of mass con-
sciousness, hide within them a great danger by cre-
ating the illusion that the delicate environmental
problems of the sea can be solved by exclusively
technical methods [technology that gives off little
waste, puritying tacilities, etc.) which is fundamentally
incorrect . This also applies fully to “biogeographical”
MACs which were examined in the latest Contracts
as an alternative (acute experiments on shrimp (US
EPA) and animals endemic to the Caspian ). The
problem of environmental standards, thus, moves into
the realm of population toxicology and toxicogenet-
ics.

Tenet3.

The need to integrate the monitoring activity of oil
companies into a Unified System of Monitoring the
sea (sector) given the entirely interrelated nature of
the Caspian ecosystem and possible interference
effects as operations approach wide-scale levels. In
Caspian ichthyology, possible scenarios are being
discussed for the destruction of the fattening and
spawning migration routes, which have formed over
time. This is capable of leading to a final undermin-
ing of stocks of sturgeon - unique relic ichthyofauna
in the Caspian basin, which provides more than 80%
of the world catch of this highly valued fish.

Integration is necessary because the principal of
“spatial-time location” used today by operators (car-
rying out environmental monitoring of offshore fields
within the boundaries of the Contract Area and at
different stages in the development of the field),
ignores the great solubility and spreading of toxicants
by sea currents and the “memory” effects of the
marine environment and it will only describe the pol-
lution that remains.

Tenet4

The need to expand the functional structure of
environmental monitoring of offshore fields by includ-
ing such pressing tasks for the region as:



ENERGY ECOLOGY ECONOMY

18.
Early diagnostics of catastrophic conditions of the
sea’s ecosystem;

Forecasting of future consequences atoll pollution
on the scale of the whole body of water;

TiO.

Development of differentiated environmental
standards for individual areas of the sea during dif-
ferent periods of development.

Tenetb.

Strengthening the practice of environmental mon-
itoring of offshore fields (tasks Tl, T2, T5, T7) by using
simulation methods to compensate for the limited
possibilities of experimental hydrotoxicology and the
subjective nature of expert assessments. The short-
comings of expert assessment methods, which are
widely used during the stage of interpreting and
extrapolating from initial data, are today widely
known. These are: the often encountered conser-
vatism of experts and their devotion to orthodox sci-
entific routes; the lack of the necessary range of
vision for systemic integration of the results from stud-
ies and primary analysis; and the dependence of the
decisions that are made on personal, group or cor-
porate interests, particularly in the case of dependent
expert evaluations when Jiue work of the experts is
paid for by the oil companies. It is understandable
how pointless, and in many cases simply illusory,
monitoring can be that is based on the “authoritative
judgements” of experts. It is also understandable that
in the Caspian conditions the practice of using
dependent experts can have very negative conse-
quences.

Teneté.

A move to the new strategy of environmental
modelling reflecting modern scientific ideas about as
design adequate of natural complexes, which exper-
imental ver%caﬁon practical impossible. Among of
the main principles of new strategy are as follows:

1)
principle of multiple modeling (“bootstrap princi-
ple” (Chew, 1968), “cooperation of models” (Beer,

1976); “principle of three-membership hierarchy”
Patten, 1978); “multimodels” (Nalimov, 1981), “com-
ine model” (Bateson, 1989));

2)

integrity principle (reflecting so circumstance that
ecosystems patology are correctly identicated only
by intergal analysis of natural and anthropogen
dinamics (Beegon et al, 1989; Mejierin, 1996));

3)

standardization principle (models must be besign
on the hierarchy consistency regional standardstest-
systems, scales, methodics (Beegon et al, 1989;
HOITQ’ 1983));

adaptability principle (it is necessary in the com-
plex, permanently changeable and uncertain envi-
ronments (Odum, 1983; Beegon et al, 1989; Xolling,
1983));
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5)
uncertainty principle (the uncertainty, permanenty
characteristic of natural complexes, today finaly
destroed the illusive hopes on “large computational
models” and “superprecision” ecological statistics; it
is necessary a new conceptions and new technolo-
ies of environmental modelling token into account
the uncertainty factor; technique of modelling in the
uncertain in the cognitive psycology and knowledge
engineering is conidered).

Tenets 1-6 reflected key peculiarities of monitor-
ing of offshore fields, its phenomenology. Out of this
Tenets the monitoring of offshore fields and environ-
Imen’rc:l management on whole in region are worth-
ess.

4. THE PROSPECTS FOR IMPLEMENTING THE
NEW PARADIGM

The tenets of the new paradigm, which were
enumerated above, postulate, in essence, the con-
cept of a new generation of monitoring systems. Up
until recently, however, the implementation of such
systems has remained problematic - reflecting the
general crisis of environmental simulation. The situa-
tion changed with the appearance of new informa-
tion technologies based on the ideas of artificial intel-
ligence. Gnoseolocical* experience obtained in this
area has freed ecology from the “mathematical-
cybernetic illusions” of the 1970s that were generat-
ed by successes in computer technology and by a
myth-creating mathematical elite. And this experience
gave the thrust to the formation of a new trend in
applied ecology - intelligent monitoring, based on
the Artificial Intelligence Technology and means of
computer sciences

5. THE POSSIBILITIES OF INTELLIGENT
MONITORING

The advantages of intelligent systems stem fore-
most from their practically unlimited possibilities for
accumulating  theoretical  knowledge and human
experience (heuristics, empirical techniques and sim-
plifications) for solving the complex, incompletely
understood tasks of ecology which do not lend them-
selves to formalization and strict mathematical analy-
sis. Fundamentally important in this is the fact that
infelligent systems provide the ability to quickly adapt
the knowledge obtained to a new situation and to
new mechanisms in the studied sector. The quality of
solutions obtained is achieved not only by the simple
accumulation of knowledge, but mostly by incorpo-
rating this knowledge into one conceptual model of
the subject reflecting the general rules of the struc-
tural-functional organization and behavior of subjects
in this class. This provides a synergistic effect of com-
pefence and robustness (“ecological wisdom”) [ 8]
and the possibility of creating computer programs-
consultants with @ maximum (at the present stage)
level of competency, which is not attainable for
expert ecologists, nor for traditional model platforms,
which are determinate, stochastic, and simulative.
Intelligent monitoring, in our view, signifies the new
sixth phase in the “Calendar of events” of ecological
science (Rozenberg G., 1992 ). It allows us to move
away from the practice of “authoritative judgements”
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and take a step in the direction of a scientifically
grounded solution of practical questions associated
with:

1)
increasing the adequacy and effectiveness of
monitoring of individual Contract sites;

2)
creating a Unified System of Monitoring the sea;

3
carrying out ecological expert evaluations of
projects for developing Caspian fields;

4)

implementing a Caspian Environment Programme
which is now carriedout by the Caspian coastal
states, the Word Bank and the European
Community (through the EU/TACIS program) under
umbrella of UNDP, UNEP and GEF.

The technology of intelligent monitoring opens up
the unique possibility of preserving in a compact and
accessible form the enormous empirical experience
of local specialists that has been accumulated over
decades of practical work, which western specialists
lack and which can quickly be irretrievably lost.

COMNCLUSIOM

Intelligent monitoring creates the prerequisites for
solving an important problem of Caspian conditions
- the problem of the adequacy and effectiveness of
environmental monitoring of offshore fields.

* An orientation towards traditional approaches,
though, will make environmental monitoring of off-
shore fields more inadequate and excessively expen-
sive.

For over 100 years, the Caspian has been the
“testing ground for anthropogenic experimentation”.
The accumulated mass of facts and knowledge can
today be systematized in the form of a compact
computer Knowledge Base and used for adequately
controlling the anthropogenic impact and at the
same time for protecting operators from unfounded
suits and international grievances connected with the
transborder pollution.

# * * * * * 4 &
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The new approach to modeling dynamics of ecological sys-
tems, based on artificial intelligence technology (knowledge-
based models) is offered. The conceptual circuit, structure and
algorithms of work of knowledge-based dynamic models is
examined. Their behaviour is investigated at absence / pres-
ence disturbance.

Introduction. Numerous attempts of mathematical
modeling of ecological systems (Mathematical models
in ecology, 1991) not distances practically significant of
results. Today it is clear, that known phenomenologic
property of natural complexes (Bolshakov V.N. et al,
1993) completely exclude an opportunity of their ade-
quate modeling by means of classical calculus. The new
prospects are opened by technology of knowledge
bases (Arfificial intelligence, 1990). Tool opportunities of
technology allow to build models of a new class,
answering the modern requirements of the theory of
modeling of complex systems (openness, fuzziness,
adaptability, emergency, memory, technologity] and
approaching ecological practice to the decision of a
key problem of ecological modeling - problem of ade-
quacy and efficiency.

In work on an example of centrain water ecosystem
general principles and methodology of the offered
approach are considered. The conceptual circuit of
dynamic model, forming a trajectory of ecosysiem
behaviour of a sequence of its discretic states, is given.
Such peculiarity of models that each of discretic state
will be formed by closure of some initial set of the facts
and events. The procedure of closure is realized by the
inference mechanism, using the current facts and low of
behaviour of ecosystem kept in knowledge base. Thus
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purely the method of closure has not basic meaning
application of several methods is allowed. The area of
application of the offered approach - real (non-
Marcovian) ecological systems, structure and processes
in which characterize by apriori uncertainty and per-
manent variability.

I. Problem statement.

We shall consider an example. Let is available some
water ecosystem, in which inhabits of settled ben-
thofage population (oligotoxobic group) and pepulation
of bottom-dwelling animals (benthos), which is food for
the benthofages. In the ecosystem chronic pollution by
toxical substances takes place. The influence of toxi-
cants on benthofages can cause the various forms
pathology (disease) in a part of specimens,

Alongside with it, at some level of pollution the part
of specimens has destruction of system of blood (fall
hemoglobin 22 below of a «critical level”) and with cur-
rent of time they perish.

Influence of toxicants on the bottom-dwelling ani-
mals can bring in decrease of concentration (bioweight)
of benthos and, thus, to reduction of food base of ben-
thofages.

The integrated response of benthofages on chronic
infoxication is esfimated by change them population’s
characteristics: number, percent ill specimens, average
size of specimens, presence / absence of process of
reproduction and growth.

Ecosystem’s researcher can interest the following
problems:
1) Forecast of population’s dynamic of benthofages
(number, percent ill specimens, and size of
specimens);

2) Opportunity (risk) occurrence in population of non
linear effects (“catastrophe”) owing to synergism of
the factors of environment;

3) Conditions, necessary for maintenance for stability
of ecosystem at occurrence additional impact (non
controllable withdrawal of benthofages,
introduction of predators) and etc.

Some parameters of ecosystem (table 1 of the
Appendix), usually accessible in monitoring practice,
and law of behaviour, used in ecotoxicology research-
es - the responses of populations on pollution, relation
between populations and environment (table 2 of the
Appendix) are known also.

The brought example reflects typical statement of a
problem of modeling.

2. Modesling methodology.

We shall enter discretic time t:=t, t+1, ..., t+n,...

We shall enter concept of a state S of system on an
individual interval of time and concept of a trajectory of
system. The trajectory T is a sequence of states of sys-
tem. Behaviour of system in time we shall simulate,
designing and investigating its tfrajectory. We shall for
this purpose use technology of knowledge bases. The
conceptual circuit of this model is brought on a figure.
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Base concepts of model: a state and trajectory of
system, knowledge base and inference mechanism. To
give constructive definition of these concepts we shall
specify statement of a problem in conformity with cog-
nitive paradigm of knowledge engineering (Anderson,
1983). s

Let language L is given which experts (biologists,
zoologists, and toxicologists) for the description natural
ecosystem, and model of language L, reflecting their
knowledge in memory of the computer with the help of
knowledge engineering tcols  (semantic networks,
production rules, frames, script and etc))

use.L Contains the following classes of the formulas ®:
an event, processes, facts, properties, laws.

The events by means of recursion are built of ele-
mentary events. Elementary event, have a beginning
and the end in time, we shall name as elementary
process. The elementary event completed in time refers
to as by the elementary fact.

The facts are built of the elementary facts by means
of recursion.

Are admitted both events - prototypes, and events -
instance.

The appropriate markers mark beginning and end
of any process.

Map is given which by each of the formulas @ of

language L puts in conformity some design, determined

over the appropriate sets-maps from L.On set LxL the
relation | =is determined, i.e. for each pair (@,n) there
is the way of determination, whether has a place

1n|= @ whether or not. We shall note, that considered
paradigm assumes openness-principle incompleteness
of the description of simulated system.

It means, that set L , especially designs 1 from L,
included in an area of definition of relations n[= D,
cannot be considered completely described.

From here follows, that it is necessary to have a
way of the instruction, which just elements and the
designs from L are available in our disposal.
Circumstance that the design is available in system in @
considered moment of time, we shall designate through

[=n

Directly from openness of system follows also, that
the reception of a “settlement” trajectory cannot be
result of the decision of a problem: the account open-
ness demands, that those factors, which were consid-
ered disturbance in o classical case (Nerode et dl,
1993), should be considered here as “equal in rights”.

3. State and trajectory of system.

As zero approximation we shall believe that a state
is set (observable) facts

S={nll=n} U {@|n|=0}.

Each of state is designed by closure of some induc-
ing set of events. This inducing set consists of the facts
table 1) and axioms (table 2). Among the facts - facts
observable and forecasting from the previous state;
among axioms - as theoretical, so empirical and heuris-
tic knowledge.

Thus, the work of model begins with construction of
a state, which in essence there is the closure of initial
set of the facts. Thus a number of processes (conclusion
in system of rules and calculation in model) is carried
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out, namely those processes, for which already actual
parameters “are ready”. These processes come fo an
end at stabilization of designed set. Then to a con-
structed state rules, starting formation of a nucleus of
the following state, are applied, and the process
repeats.

Let F - some procedure of closure of set S which
can operate both calculations in L, and reasoning in L.
Then it is possible to describe iterative process of con-
struction of a state:

) S=ST;
2 Sl e

3) Transition to (1),

Result of which will be a motionless point of the

equation
F(S) =S (3.1)

We shall name the decision of this equation as a

state of system. A ftrajectory of system (as well as is
higher) we shall define as a sequence of its states:

F==8il eSSt L)y S (R =

4. Knowledge base.

it oo IR T | t4n
i i "“_'.
G o
e
By B )
!

The knowledge base (KB) contains the laws of
behaviour of system, reflecting statistically the steady
relations between population and environment, For rep-
resentation of knowledge about the laws of behaviour
we shall use production rules <IF...., THEN.....>, though
for this purpose can be used and other formalism.

In conformity with character of the listed above rela-
tions we shall consider, that KB includes:

Bp - base of rules on set of names and concepts of
the events - prototypes and

Bp - base of computing and logic procedures on set
of examples of evenis. These bases are con
nected among themselves by the relation
The knowledge base Bp in turn includes two
classes of the relations:

Bps - class of the relations, consisting of rules, which
in the ﬁs’r added /removed of events have only events,
have markers of a beginning, beginnings equal to
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markers of events from a condition of rules. The first of
these rules £P5) have the empty list removed of events,
second (R ) - empty list of added events.

Following definitions of logic of time (lven, 1980)
rule R Sand R 5 we shall name as rules of synchronous
behaviour. Accordingly - procedures of short circuit,
based on these rules, we shall name s procedures of
synchronous closure (F);

Bpp - a class of the relations, consisting of rules,
which in the list of added events have only events, have
markers began of large markers of a beginning of
event from a condition of rules.

We shall designate these rules R 9. Following (lven,
1980), we shall name as their rules dyachronous of
behaviour, and appropriate procedures of closure -
procedures dyachronous of closure (F9).

5. Inference mechanism.

The inference mechanism realizes algorithm of man-
agement by a conclusion over KB at the decision of
problems of modeling. In considered model it comes
true with the help of procedures A and F¥ . We shall
specify as these procedures work.

The procedure F is carried out on each iteration at
the decision of the equation S=F (S) for each event X of
a current state S,

FIG. CONCEPTUAL SCHEME OF
ECOSYSTEM DYNAMIC MODEL.

S(t)- state of systems on t-th interval time;
KB - knowledge base

IM- inference mechanism

D(t)- monitoring data

R(t)- modeling results

The procedure F9is carried out for each event X of
a current State S.

According to established algorithm of an inference
we shall specify concept of a state and trajectory of sys-
tem. We shall consider two cases: af absence and pres-
ence disturbance.

é. State and trajectory of system in absence
disturbanece.

All told means above, that at definition some n-th
the state of system are necessary for taking into
account the contributions (if those are) functions F9 all
previous state and contributions of all such processes
are available, marker of a beginning of which there is
less number of a considered state, and marker of the
end it is more.

We thus have, for n-th state of system
Sp=F S (U {X, .k U (U F 9 (S)) 6.1)
Where X - processes with markers [ and m of a

beginning and end accordingly: the first member con-
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tribution of all processes with Lsn , m=n; the second
member - contribution of all previous condition with
k < n.

It is obvious, that the trajectory of system is com-
pletely determined by system of the equations (6.1), if
an initial state so is given and for any state S takes
place (5.1), which is in essence a condition of stop.

7. State and trajectory of system al presence
disturbance.

Disturbance we shall understand some event (set of
events), the occurrence of which in a state S is not result
of the decision of system of the equations (6.1).

Let | - some disturbance in a state S; , ie. 5; U {I}
And takes place | =I.

Then the trojectory of system up to a condition S; is
determined by parities (3.1), and for a state S;47 we
shall have

Sie1 = FSFAFSS; UL 1)

I

8. Steady of 'sysiam.

The steady is a characteristic, reflecting ability sys-
tems to keep a movement on a planned of a trajecto-
ry (to support a planned mode functioning), despite
influencing on it disturbance. We shall specify concept
of a steady trajectory for considered system.

Definition. The trajectory T refers to as steady, if for
any state S; (f) € land disturbance /i

FSIF 9F S(S; ) ©F SIFEFS(S; U {1 )

The proposition. If the procedure F ¥ is monotonous,
the trajectory of system is steady.

The p r o o f. By virtue of monotony of a procedure
FoFe(s) CF5 (S; U { I; }). But, as directly follc?ws from
definition F 9 (trem 5 d) the procedure F 9 is also
rnonorgnous thereforg

(F2(S) € F T (FS (S50

Frcgﬂ here follows, thgt

(EEia)) © BRI Es (5o,

The proven proposition characterizes a sufficient
condition of stability of a trajectory.

The conclusion. In connection with limited volume in
work does not consider a number of the important
questions of offered technology of modeling: a choice
of a step of quantization of time, designing of ecologi-
cal scales, completeness and noninconsistency of
knowledge base, verification of adequacy of model
and etfc. At the same time the submitted conceptual cir-
cuit reflects those principle peculiarities of the
approach, which allow advancing in a direction of
increase of adequacy and efficiency. Such peculiarities
are: (1) opportunity of integration within the framework
of uniform model all accessible at the present stage of
the forms of knowledge and modeling paradigms, (’2)
simplicity of adaptation of model to changes and again
found out laws of ecosystem, (3} much weaker require-
ments to formalism, than in mathematical models, open-
ing an opportunity of qualitative modeling of natural
complexes in conditions of uncertainty.
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B cerogHswnem aneprobanavce orpomuas Ao
MRPUHOANEXNT Mckonaemomy Tonnuey. [lpu nonysennu
SHEPrMKM  OCYLIECTBASETCS B TOM WAM UHOM BUAE
CKUTQHME PA3IUYHBIX BUAOB TOMIMBA-HedTH, rasq,
YIS, AEPEeBa-NpW KOTOPOM NPOMCXOANT BblAeneHne

ONbLUMX KONMMHYECTB YIEKUCNOro rasd, HAKOMNeHWe
KOTOpPOro B aTtmochepe BeaeT K ‘NAPHUKOBOMY
apdekty’. Yxe cenuac 3TO  ABNEHME HAYMHOET
ouwylAaTECA B MaclwTabax BCeW MAaHeTH: pacrer
cpenHsin TeMNepaTypa BO3RYXA U COfepPXaHUe B HEM
Bnarv. flocnencteust 3TOro  sBneHUs Moryt ObiTh
KATACTROPUHECKMMM,

OcHoBHBIM HMCTOHMHMKOM 3arpasHeHns
OKpYXQlOWEeH cpeas fenfeTca OaBTOMOOMNbLHLIN
TparcrnopT. Ha ero gonio npuxogutes 6onee 50% or
obiero 30rpasHeHus BO3AYLLHOW cpensl.
ABTOTPAHCNOPT  WUPOKO  PACNPOCTPAHEH U
NPOHUKOET B CAOMbIE OTAANEHHLIE YIONKK PEecryOmKu.

Muorne wuHrpeameHTsl oTpaboTaBlMX  FA308
peurarenen sHytpeHnero cropanma (IBC) okaseisaior
EpEeAHOE BO3LEMCTBME HA  OpraHwWam  nioaewn,
pPACTEHMA, XUBOTHLIN MUP, O TAKKE NPUBOAAT K NOpUe
pasnuuHelx coopyxenuir. Haubonee onacHem
ABIAETCa ywepb OT NoBbIEeHHONW 3060neBaemMocTu

HOCEJIEHUS B PAUOHOX C MNOBbILEHHBIM YPOBHEM
3arpasHeHus  okpyxkatowen  cpeas.  Cambimm
BPEAHbLIMA  BELIECTBAMM, BbLIOPACHIBAEMbBIMM B
atmMochepy CBTOTPAHCMOPTOM, ABNAIOTCA: OKCUA
yrnepopa (CO), okeun asota (NO), cepHucTbIl
anrvapun (SO) u nbins.

YposeHb 3arpsa3HeHus atmocdeps (f) MoxHO

onpelelnTe COMNMAdCHO BblPQXXEHWIO!

W Cco
" MlKeco

Cso i
MfKso

&
MakKn ’

+ o +
IAKNo

B (1)

fae Cco , C No , C so ,Cn -cpegHue roposbie
KOHLEHTpaLUMK B atmocdepe coortsercreenHo: CO,
NO, SO, neinn (mr/m); NMKeo MAOKNo MAKso MOKR-
npefensHo NOMYCTUMBIE KOHLEHTPALMM
NepeunucrneHHbLIX BELLECTB B BO3ayxe (Mmr/m’).

B cef3M C BLILWECKO3QHHBIM, ANS  PeLleHus
IKONOrMYeckux npobrem, cnegyer yaenats Oonbwoe
BHUMMOHWME BOI'ipUCCIM MCMNONL3OBAHMA
BO3OBHOBIAEMbIX WCTOYHHUKOE 3SHEPrAH, TO €CTb
SHEPrMM COMHLA, OKEaHOB, BETPA M T.A.

B Hacroswend pabore npeanaraercs KoMmnekc
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In today’s power balance the huge part belongs
to mineral fuel. For reception of energy the burning
of various kinds of fuel-ail, gas, coal and wood is
carried out which is the cause of evolving of a big
quantity of carbon dioxide. Accumulation of this gas
in an atmosphere conducts to “greenhouse effect”.
Today this phenomenon begins to be felt in scales of
all planet: average temperature of air and level of a
moisture in it grows. The consequences of this phe-
nomenon can be catastrophic.

The basic source of pollution of environment s
the motor transport. Its share is more than 50% from
all pollution of air. Motor transport is widely-spread
and. penetrate in most distant places of republic.
Many ingredients of utilized gases of internal-com-
bustion engines (ICE) have very injurious effect on
people’s health, plants, fauna and also are the cause
of different buildings’ damage . The damage from
high level of population’s sick rate in regions with
increased pollution of environment is most danger-
ous.

The most harmtul substances, evolved into atmos-
phere by motor transport are: carbon monoxide
(CO), nitrogen monoxide (NO), sulphur monoxide
(SO) and dust.

The level of atmosphere’s pollution p one can
define aceording to formula:

1 Cco
" EACco

o Ce =
EACNO

Cso l
EACso

Cd
EACY

B (1)

’

where: Cco; CNO ; Cso; Cy-average annual
concentrations in otmosphere accordingly of CO,
NO, SO and dust (mg/m”);

EACco; EACNo; EACso; EACd-extreme allowable
concentration of the listed substances in air (mg/m’).

In connection with above-mentioned, for solving
of ecological problems it is necessary to spare a con-
siderable aftention to questions of using of renew-
able sources of energy, that is- energy of the sun,
oceans, wind efc.

In the present work the complex of measures for
creation of ecologically clean zone in agricultural
regions is suggested. It is necessary fo replace motor
transport used in an agriculture into electric transport.
First of all it is machines for cultivation of scil and for
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Puc.d  CnELMAAMBUPOBAHHASE  BETPOIAEKTPOCTAHLLUS

.VE

Puc.2 [IPHHUMNMAAGHAS CXEMA  BETPOIAEKTPOCTAMILMM J
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Mep [NfR CO3ACHMS 3SKOMOTMYECKM HYWCTON 30Hb
CENbCKOXO3AUCTBEHHLIX pernoHax. Peus wupger
30MEHEe CBTOTPAHCNOPTA, 304€ACTBOBAHHOIO
CErnbCKOM XO3AMCTBE, HA SNEeKTPOTPAHCNOPT. DTO
nepeylo ovepeb- MAllKHbL ans obpaboTku semnm
15 NEePEBO3KM FPY30B HO OTHOCUTENBHO HeBonbLIne
POCCTORAHMS. [MNpy  sTom Hano obecrneynrb
Becrepeboiiiylo  NoA3APAAKY QKKYMYyNaTOPOB 3THX
MOLIKH  OT CBTOHOMHOM  3NEKTPOCTAHUMMU, He
3ArpA3HAIOLLEA  OKPYKAIOLWYIO Cpeay BpefHbMMU
Bebpocamn. OuesBmaHo, 4YTO 3TO [OMXKHA BbiTh
3neKTpocTaHumMa, paboTalluas Ha BO30OHOBASEMOM
MCTOYHKMKE 3HepruM. Ha puc.] npencrasneH npoekt

B
8]
B
B
4

TAKOMK NEKTPOCTAHLMH, a HO puc.2-eé
MPUHUMMIMANBHOS CXeMd.

Ins  npaktrueckoro  ocyliecTenenus  3Toro
npoexTa, HeoBxoaMmMo nepecbopynosath

MMEIOLLIMIMCS yKe B [AOHHOM DEepPMEpPCKOM XO3[HCTBE
CGBTOTPOHCIOPT HA 3MEKTPOTPRAHCIOPT, MW HANamMTh
CEePWMHBIM  BLIMYCK  MOLUKWH  CMeuMansHo  ans  3THX
Lenem.
CebecroMmocTs Mpou3BOACTBA
TRPAHCNOPTHLIX CPEACTB 30BMCHUT OT KOHCTPYKTMBHbIX
0COBEeHHOCTEH, TEXHMKO-DKCIITYATAUMOHHEIX XAPOK-
TEPUCTUK, MACILITABOB M CPOKOB NPOUIBOACTBA.
CebecToMmocTk NPOU3BOACTBA 3MEKTPOMOBUNEH

onpegensietca  cebeCTOMMOCTBIO  NPOM3BOACTBA
LWACCH, KY30BO W TAFOBOIO 3NEKTPOODOPRYAOBAHMS.
YuuTbiBas, 4TO 2nekTpomobunu, Kak npasuno,

cozpaloTcs Ha Baze cywlecTsylowmx asTomobunei ¢
IBC 1 B ux KOHCTPYKUMM LUMPOKO MCMONLIYIOTCH
YHUDUUUPOBAHHLIE  Y3Nbl W arperarsl, Ux
cebEeCTOMMOCTL  OMPEAENASTCs NYTEM BBIUUTAHMS U3
cebectommoctv  6Gaszosoro  aBTOMOGUNs  Tex

COCTABASAIOWNX, KOTOPBIE HE BXOAAT B KOHCTPYKLMIO
sanektpomobuna. [anee  cymmupyiotca  yansl,
Heobxoaumble ans YHKUUOHUPOBAHMUA
snekTpomobuna. CornacHo paboTe
[1],cebecronmmocTs INekTpoMobung MOXKHO
ONpPenennTs cneayio-Lmm oOpasom:
m p
5=?L{2? (nSarp;) + Ei(r,-Ccrrpf-)} (2)
I'= ;:

Ine:
Sarp; -cebectoumocTts arperara,
NPOW3BOAMMOrO HO 3QBOAE;
Carp; -onTOBAs UEHA NOKYMHLIX ArpPeraTos;
M- HOMEHKATYPA arperatoB cobeTseHHoro
U3OTOBIIEHMS;

N= YYCHIO OJHOWMEHHBIX QrpEraTos AAHHOM
KOHCTRYKLMM; '

P- HOMEHKNATYPd MOKYMHLIX ArperdTos;

r= YACAO OAHOMMEHHbIX MOKYMHbLIX ArPEeraTos
AQHHOM  KOHCTPYKLMAM;

A= KOIDULMEHT, YUUTLIBAIOUMI 3ATPATE HA
cbopky TRAHCNOPTHOrO CPEACTBA M NPoYMe

PACXOLbI.
Ho 3ameHa ABTOTPAHCNOPTA HO
3NEeKTPOTPAHCIOPT  TOALKO  HACTUUHO  peludeT

NpoBnemMy OXpaHel OKPYXAIOWENH Cpedbl B AaHHOM

pervoHe. Bepb bGecnepeboiHoe obcnyxuBaHme
AakKyMynatopHelx Gatapei TpefyeTr 3HauUTENbHbIX
3artpar  anekTposHeprum. WM ecnu  3apagky  ux

MPCH3BOLMTL OT TEMIOBLIX 3MEKTPOCTAHUMIA, TO 3TO
noTpebyeT CKUraHms BoNLLIOro KONUYECTBa TOMNKUBA,
4TO B CBOIO O4epelb, NpuBeaer K AOMNOSHUTENLHOMY
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transportation of cargoes on short distances.

It is necessary to ensure uninterrupted charging of
accumulators of these machines from independent
electric power station which isn’t polluting an envi-
ronment by harmful emissions. Apparently that it
should be the electric power station working with
renewable source of energy. In fig.1 the project of
such power station, and in fig.2- its scheme of prin-
ciple have been shown.

For practical realization of this project it is neces-
sary to re-equip the motor transport of given farm
into electrical transport or to ensure the serial pro-
duction of machines specially for these purposes.

The cost price of vehicle’s manufacture depends
on design peculiarities, technical-operational charac-
teristics, scales and terms of manufacture.

The cost price of electromobiles’ manufacture is
determined by cost price of manufacture of chassis,
body and traction electrical equipment. Taking into
account that electromaobiles are created on the base
of existing automobiles with ICE and in their design
the unified units and aggregates are widely used, tﬁe
cost price of electromobiles is defined by subtraction
from the cost price of the base automobile of those
components, which don't enter into electromobiles’
design. Then the units necessary for functioning of
electromobile are added. According to the work
[1],the cost price of eleciromabile may be defined by
the following way:

H P
513, (nSag) + 3 (1Cagy)} 2
= Jit

Where:
Sag i - the cost price of aggregate, made
in plant;
Cag i -the wholesale price of purchase
aggregates;
m- nomenclature of aggregates of own
manufacturing;
n- quantity of the same name aggregates of the
given design;
p- nomenclature of purchase aggregates;
r- quantity of the same name purchased
aggregates of the given design;
A~ coefficient which takes into account expenses
for assembly of a vehicle and other expenses.

But replacement of motor transport by electric
transpart only partially solves the problem of protec-
tion of environment in a given region. Uninterrupted
service of accumulators demands considerable
expenses of electric energy. And if their charging is
carried out by means of thermal electric power sta-
tions, it will demand a great quantity of fuel. It may
be a couse of additional pollution of air and over-
load of thermal electric power stations. Besides of it
a farm may be very far from such stations.

In connection with above- mentioned it is per-
spective the using of independent specialized wind-
electric power stations with possibility of wind’s ener-
gy accumulation. In fig.1 it has been shown the pro-
ject of such station for charging of accumulators of
farm electric transport and also for providing with
alternating current (220 V, 50 Hz) of dwelling houses
of given ?c:rm. In fig.1 it has been adopted the fol-
lowing marks:



ENERGY ECOLOGY ECONOMY

3QrPA3HEHUIO BO3AYXA U neperpyske TernnoBbix
craHumid. Kpome Toro, bepmepckoe xo3saincTso moxeT
OKO3ATLCA HA  3HOYMTENBHOM YIOANEHWMM OT  TAKMX
CTOHLUMMA.

B CBAZKM C 3TWUM NEePCrnekTMBHO NEUMeHeHMe
OBTOHOMHBIX Cneuuanm-3MpoBaHHbIX
BETPOINEKTPOCTAHLMHA C BO3MOXKHOCTBIO
AaKKYMyNMpOBOHMA aHeprum sBeTpa. Ha puc.1 nokasan
NPOEKT TAKOM CTOHUMM, NPEefHa3HAYeHHOW o
30pAaKu CKKYMYNSTOPOB CENbCKOTO
3NEKTPOTPAHCNOPTA K ANs oBecneqeHuns nepemeHHbim
Tokom 220 B, 50 [lu »xunbix [OMOB OQHHOTO
pepmepeckoro xossiictsa. Ha  pucyHke npuHaTh
cnenyolwme 0603HAYEHUS:

l-scnomorarensHas BeTpoycraHoska ¢
KOMIMPECCOPOM,

2-BryckHON KNAMaH;

3-EMKOCTb AN1S1 XPAHEHHMSA CKATOrO BO3AYXA;

4-BbinyckHON KNANaH;

S-nHEBMOABHIraTens;

6-reHepaTop MOCTOSHHOIO TOKA,

/- PPHKUHOHHO-3YOHATHIE MyDTHI;

8-nuzensHeiii gerraTens;

9-0CHOBHOS BETPOYCTAHOBKA C reHEPATOPOM
NOCTOAHHOIO TOKA,

10-3naHME 3NEeKTDOCTAHUMHU,

I I-TokochemHukmn ans 3apSaKK aKKYMYISTODOB

3NIEKTPOTRAHCIOPTA;

1 2-MacTepekan Ans PEMOHTA GKKYMYSISTOPOB M
MaLLHH.

3arpars INEKTPOIHEPrin npum 3apagke

QKKYMYNIATOPA MOTYT 6BbiTh PACCUATAHBLI CAEAYIOLLMM
obpazom:
L)

ey

3 = . GE (3)

M.y it

[ne:

Us - uena 1 kBr v anektposHeprunmanat/kBT u);
5.y -KMQ sapsgHoro yerpoiicrsa;
Y - KOIPPUUMEHT, YHUTHIBAIOLLIMI CTENneHb
Pa3psiac AKKyMynaTopa,
€- YOeNbHOS SHEPTOBMKOCTL CKKYMYNSTOPA
(kT u/kr; BT u/kr),
Ty - KONMYECTBO LMKNOB PABOTH AKKYMyNaTopa,

Gp, - 3UBMCHMOCTb MACCH MCTOYHMKA TOKA OT T
pebyemoro 3anaca xoAaa 3NeKTPOTPAHCNoPTA.

DnekTpoCcTaHUMA pabotaet CNEAYIOLLMM
obpasom. OcHosHasn BETPO-YCTAHOBKA 9
BHPABATHRAET MOCTOAHHLIA TOK, KOTOPLIA NOACETCS B
snaHue anektpoctaHumu 10, roe npoussomuTcs
cTabunu3aums  HANPSXEHUs MOCTOAHHOTO — TOKO,
NpPeobpPU30BAHME NMOCTOSHHOIO TOKA B NEPEMEHHbINA C
drkeuporanHoit yactoton 50 Tu w HanpsxeHnem
220 B, vsmepeHUe U1 KOHTPOMb BCEX NAPAMETPOB
anekTposHeprun. B  soBUCU-MOCTUM OT MOLLHOCTM
SNEKTPOCTAHUMM, MOTYT BbiTh NMPUMEHEHBE HECKONLKO
OCHOBHbIX BeTpoycTaHoBok 9. CTabunuampoBaHHoe

HANpaxXeHle nNoCTOAHHOrQ TOKA BhIBOOMTCH HO
TOKOCbeMHMKM 11, ¢ nomoulsio  KoTOpbIX
NPOU3BOANTCH 3apAsKa AKKYMYSIATOPOB
ANEKTPOTPAHCNOPTA.
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I- auxiliary wind- power plant with compressor;

2- input valve;

3- reservoir for keeping of compressed air;

4- output valve;

5- pneumatic engine;

6- direct current generator;

/- friction- cogged muff;

8- Diesel engine;

9- the main wind- power plant with direct current
generafor;

10-building of electric- power station;

I'l1-contacts for charging of accumulators of
electric transport;

12-workshop for repair of accumulators and
machines.

The expenditure of electric energy when charging
an accumulator may be defined by the following
way:

P.euy

e i

"

0w (3)

where:

P -price of 1 kW h of electrical energy
(manat/kW h);

N - the efficiency of charging equipment;

y-the coefficient taking into account the degree of
accumulator’s discharging;

e- specific energy-capacitance of accumulator
KW h/Kg; W h/Kg)

C- quantity of cycles D? accumulator’s work;

A-dependence of accumulator’s weight from the
necessary stock of eleciric transport’s motion.

Electric-power station works by the following way.
The main wind- power aggregate 9 produces the
direct current which is given into the building of elec-
tric-power station 10, where stabilization of direct
current’s voltage and converting of direct current into
alternating current are carried out. Measuring and
control of all parameters of electric energy also is
carried out there. In dependence on the power of
electric-power station it may be used several main
wind-power plants 9. Stabilized voltage of direct cur-
rent is given on the contacts 11, by means of which
charging of electric transport’s accumulators is car-
ried out.

The dlternating current is given into the electric
line for service of farm’s dwelling houses, and also
for internal needs of electric power station and work-
shop 12 is used. Short distances of electric energy’s
transmission, absence of industrial objects, relatively
a little quantity of served houses give a possibility to
carry out the electric line one-phase. For cases of
wing energy’s interrupting the triple protection is fore-
seed:

1) In the case of transitory absence of wind, sup-
ply of dwelling houses by electricity and service of
eleciric transport is finished. But functioning of infer-
nal apparatus, lighting, and official radio-station is
contfinued owing to the presence of emergency accu-
mulator.

2) In the case of relatively long absence of wind,
the emergency energy block is switched on. The
direct current generator 6 is set in motion by pneu-
matic engine 5, connecting with it by means of muff
7. Muft 7, connecting generator with Diesel engine 8
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[MepemeHHbiit  TOK BBLIBOAUTCA HA  JIMHUK
INEKTPONEPERaUM N8 OBCnyXMBAHUS XMIbIX LOMOB
bepMepCcKoro XO3aMCTBA, O TAKKE WMCMONL3YETCH AS
BHYTPEHHMX HYX[ 3NEKTPOCTAHUMKM M MACTEPCKON 12,

Hebonbluve paccroaHus nepenaun 3HEepruu,
OTCYTCTBUE MPOMBILLNEHHBIX OOLEKTOB, OTHOCUTENBHO
HebonblWoe KoNUYecTso oOBCAYXHBAEMbIX [OMOB,
NO3BONAET  BLIMNOMHUTL IMHAIO  3NEKTPONEpenayu
onHodpAasHOM.

Hna  cnyyces nposana BeTPOBOI
NPeAyCMOTREHO TPOWHOE PE3EPBUPOBAHKE :

1) Mpu KPATKOBPEMEHHOM HbesseTpum,
MEKTPOCHABKEHUE XMIbIX AOMOB W OBCIYXMBAHME
3NEKTPOTPAHCNOPTA NPEeKpaLOeTcs. Ho
bYHKUMOHNPOBAHME  BHYTPEHHEH  annapartyps,
ocBelleHus u  cnyxebHoH  paguOCTAHUMM
NPOACMXKAETCS, ONAroAaps HAMMYMIO CBOPHUMHOM
akkymynaTopHon baTtapeu.

2 Mpu  oTHOCUTENbHO NPOLCIDKUTENEHOM
bespeTpun, BKIIOYAETCH pesepsHbii 3Heprobnok. Mpu
3TOM FEHEPATOP NOCTOAHHOrO TOKA 6 MPUBOOUTCS B
ABMXEHUE NHEBMOLBMraTENEM 5, COEOMHANCE C HUM
ogHon u3 mydpt 7. Mydra 7, coepuHsiowas
reHepaTop C AU3EenbHEM ABUraTenem 8 OTKMoYEHa.
[MHeBMomBUraTENL 5 NUTAETCH CKATHIM BO3LYXOM M3
EMKOCTH 3, QKKYMYITMPOBCHHbBIM DOAHEE MPK HAIUYMK
BETPA C MOMOLLBIO KOMMPECcopa BCMOMOraTEnsHOM
BeTpoycTraHoskn 1. B 3Tom pexume ocywectenaercs
obCNyKMBAHUE 3NEKTPOTPAHCNOPTA W 3HEpro-
CHADXEHME KUNbIX OOMOB.

3HEPriK

3) B cnydae xe mnutensHoro 6essetpus, koraa
pecypcel COKATOro BO3AYXA MCYepnsiBaloTca, mydra 7,
COEAMHRAIOLLLaN NHEBMOABMIaTens 5 ¢ reHepatopom 6,
OTKNIOYOETCA WM BKNIOYAETCA MydTa, COEAMHAIOWAN
reHepaTop € ausensHuim geuratenem 8.B atom
pexume, cTaHUMA MOXET paboTaTs
MPOAOMKUTENbHOE BPEMs [0 NOABNEHUs BeTpa.
[uzensHeld  aguratens cHabxed YCTPOWCTBOM Ang
CHUXEHMS TOKCMYHOCTM BBIXNOM-=HbIX FO30B.

Ha puc2 nokasaHa npuHUMNIMONbHAS
BETPOINEKTPOCTAHLMM.

Hanpskerns reHepatopoB MNOCTOAHHOrO TOKQ
seTpoarperaros BA1 u BA2 uepez paspensHbie
avoasl VD1 u VD2 ,noctynailor Ha BXOAHOW
koHfeHcatop Cex LWWPOTHO-MMNYNLCHOTO perynsropa
(LLIMP) cneumanbHoro HasHavewus (3auwmuieHo A. c.
CCCP  Nel1649625). LUMAP  crabunuaupyert
NOCTOSHHOE HAMPSAXKEHWE M WMCKNIOYAET €ro pocT M
Bolbpoch npu  cBpocax - HArpysku, TO €CTb MNpu
OTKNIOUEHUAX  AKKYMYNATOPHbIX barapei
3NEKTPOTPAHCNOPTA OT TOKOCBEMHUKOB. DTO OUYEHb
BAKHO, TAK KAK MpM  O4YEpPEfHON  3apsifke
OKKYMYTIATOPOB  HEOMNYCTUMbl  MEPEHANPIKEHUA  HA
TOKOCBEMHMKOX, Al

Cunosoin tpansuctop VT1 perynstopa pliboroer
HO BbICOKOW u4acTtoTe.VIMnynbcHoe HanpsaxeHue
nocrynaet Ha Bxog ounstpa LICT u  ponee
OTOUALTPOBAHHOE HAMPSXEHWe  Yepes OoTnepTbik
TpaHsuctop VT2 wu ppoccens L2, nocrynaer Ha
obknapku koHpaerncatopa C2. Snementol [2C2 ewe
Bonblie | NOAUBASIOT  NYAbCAUWMM  BLIXOLHOTO
nanpaxerns. O6paThuiri gnog VDol neobxoaum ans
30MbIKAHMS PECKTMBHOTO TOKG B NAy3ax Mexay
umnynscamu  Hanpsxeuus. C  sexopa  LWKP
HONPSXeHWe Yyepes nnaekuin npepoxpaHurens [pl,

cxema
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is disconnected. Pneumatic engine 5 is fed by com-
pressed air from reservoir 3, which had been
accumulated before by means of compressor of aux-
iliary wind-power plant 1.In this duty it is carried out
the service of electric transport and supply of
dwelling houses by electricity.

3) If it takes place the long absence of wind, when
resources of compressed air is exhausted, the muff 7,
connecting pneumatic  engine 5 with the generator
6 is disconnected and it is switched on the muff, con-
necting generator with the Diesel engine 8.In this
duty, the statfion is able to work for a long time until
the wind appears. The Diesel engine has been sup-
ply with device for lowering of toxic ingredients of
waste gases.

In the fig.2 the scheme of principle of wind-elec-
tric power station has been shown.

The voltages of direct current generators of wind-
aggregates WAT and WA?2 through the separating
diodes VD1 and VD2 are given to the input capaci-
tor Cin of width-impulse voltage regulator (WIVR).
This WIVR had been created for special purposes
(author certificate of USSR Ne1649625). The WIVR
stabilizes the direct current and prevents ifs increas-
ing and blips when a load is disconnected, that is
when accumulators of electric transport are discon-
nected from the contacts. This is very important
because when accumulators are connected for the
next charging the excess voltages on the contacts are
inadmissible.

Powerful transistor VT1 of regulator works on @
high frequency. The impulse voltage is given to the
input of filter L1C1 and then the filtered voltage,
through the opened fransistor VT2 and choke L2, is
given to the capacitor C2. The elements L2C2
smooth still more the output voltage’s ripples.
Reversed diode VDol is necessary for passage of
reactive current in the pauses between the voltage
impulses. From the output of WIVR the voltage,
through the fusible guard FG1, breaker B3, fusible
guards FG2-FG5, resistors R1-R4 and breakers Ba-
B7,is given to the contacts to which the accumulators
AC of electric transport are connected for charging.
When the load is connected, transistor VT2 is com-
pletely opened. When accumulators AC are discon-
nected, it takes place the voltage blip on the capac-
itor C1 of WIVR because of an energy, accumulated
in choke L1. But as soon as voltage on the capaci-
tor C1 begins to increase, deflexioning from the nec-
essary level, transistor VT2 is switched off, preventing
feed of superflious  energy to capacitor C2.
Capacitor C2fixes the level of voltage acted before.

When accumulators AC are connecied again
with the contacts for the next charging, transistor VT2
is opened, connecting capacitor C2 with capacitor
C1. The difference between voltages is suppressed
by the choke L2. So the protection of accumulators
ot electric transport from excess voltages when com-
mutating of them is provided. All processes in WIVR
are controlled by operation system OS1 by means of
feedback f.b. Operation system OS] is fed by power
unit “PU. Emergency accumulator EA is charged
through.the breakers Bs and B4 and discharges
through the breaker Bs, fusible guard FGé and sep-
arating diode YD3 when it is necessary. The opera-
tion system OS2 of inverter also is fed by power unit
PU. Feedback signal from the voltage pickup VP of
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K04 KJ1s, NpPeaoXpaHUTENN Mp2-Mp5,
TOKOOIPAHWUMBAIOLLME 3apsaHble pe3ucTopsl  R1-R4
u kmoun KJl4 - KJ17 , nocrynaer HO TOKOCHEMHMKM,
KYAQ MOAKITIOYOIOTCA HO NOA3APSIKY OKKYMYATOPHbLIE
arapen ADb anektporpancnopra. Korma ects
Harpyska, TpaHsncrop VT2 nonHocteto otnept. [Npu
otknoueHr Ab, npoucxoauT seibpoc HANPIKEHWs Ha
konaercarope C1 LUMP, obycrnoenenHsii sHeprued,

HokonneHHol 8 papoccene L1, Ho kak Tombko
HanpaxeHue Ha Cl1  HaYMHAET NOoBbI-WATHCS,
OTKNOHSACH  OT  YCTOHOBAEHHOrO  3HAYEHWUS,

tpaHauctop VT2 sanupaeTcs, NpenoTspallas Noasosa
U3NALLIHENR 3HepruK k koHaeHcatopy C2, HaO KOTOpOoM
bUKCUMpYeTCs pOoHee [AeMCTBOBOBLUEE 3HAYEHWe
Hanpsaxenus. [lpn odepegHom nogkmoveHnn Ab Ha
3apaaky, TpaHsucTop VT2 otnvpaetcs, nogkmouas
koHpencatop C2 k kowgeHcaropy Cl. Paswocts

HampskeHud  nopasnsercs  apoccenem L2, Tak
obecnedrnsaercs 30LMTA AKKYMYNSTOPOB
3/1EKTRPOTRCHCNOPTA  OT  MNEPEHANPIXKEHUA  MpPH

kommyTauusax. Bce npoueccel B LUWMP konTponupyer
cnctema ynpaenenns CY1 ¢ nomouisio obpaTtHOM
caaam o.c. [Mutaerca CY1 ot 6noka nutanuma Bl
Pesepenuitt akkymynatop ABen sapsxaertcs vepes
knioun KIlg u KJl4, a paspsxaercs qepesz Kllg,
npepoxpauutens [pé 1 paspenutensHeii auog VD3 B
asapuitHeix  cutyauusx. Ot Bl nuraerca Takxe
CHCTEMO YNPOBAEHUS MHBEPTOPOM HampskeHus CY2,
B CY2 rakxe noctynaer curHan o.Cc. € [AATHMKA
Hanpaxenus JH nuaim anektponepesaun. UHeeptop
coctouT u3 tupucropos T11-T4 u obpatHeix guonos
VDo . Bbixoa WMHBEPTOPO NOAKMOYEH K MEPBUMYHOM
obmotke (W1) TpaHchopmatopa TP, BropuuHas
obmoTka  coctoMT M3 ocHOBHOM(W2]  u
nononHutensHoi (W3] obmotok. MowHoe pene P,
ynpaensemoe ¢ nomoupio CY2 Kom-myTrpyeT oTsofsl
BTOPUYHOM OBMOTKM TpaHChHOpMATOPA C  Lenbio
NONONHUTENLHOM cTabunusauuu HanpsskeHus. [lpu
HOMUHArbHOM HanpsxeHnn 220 B, koWTakT pene
BKIIOYEH KOK NOKa3aHo Ha puc.2. [lpn 31OM
Hanpaxedne obmotkn W2 nepencertcs B NIMHMIO
anekTponepenaqn depes npepoxparutens [1P7 u
kniod KIT9. TNepemeHHbit TOK Ana BHYTPEHHMX HYXS
CTAHUMM OTBOANTCSA oT TpaHchopmaTopa
HenocpeacTeeHHo, MuHya [P7 u KJlg.

CHuXeHWe CKOPOCTU BETPA BENET K CHUXEHMIO
BbIXOAHOIO HAMPsiXkeHns uHeepTopd. [lpn CHUXEeHUM
Hanpsaxetns 6onee 20%, CY2 skniouaer pene P, 8
PEe3ynbTaTe YEro KOHTOKT pene 3aMbiKaeTcs Ha
KpoMHui  ebieog  obmoTku W3,  obpasya
nocnefoBaTensHoe coeguHeHue obmoTok: W2+Ws3
,MTO BEfeT K MOBHIWEHUIO HanpsxeHus B cetu. [pu
YBENUYEHUM CKOPOCTU BETPA, PENE NEPEKITIONAETCS B
npexHee MonoXeHUe, npeaoTBpALLas
nepeHanpsxerne B cetr. K obuier nonoxmrensHow
LWKHE TakxXKe nogkmoueH, 4epes gauon VD4
pezepsHbLIli 3Heprobnok, COCTOSLMIA M3 reHepaTopa
MOCTOAHHOTO  TOKQ, nHeeBmopsurarens [lag  wu
nu3ensHoro asuratens [n.

lMNpumverHeHne LLIMP B 3apsagHbix crcTemax BecsMa
nepcnektmeno. Ho umes swicorkmin KM (ao 98% wu
Bolle), BbICOKOE BhicTpOAeNcTBME B npouecce
cTabUAn3aLMH, OTNUUHbIE PerynMpoBaOYHbLIE
XOPOAKTEPUCTUKN, Hebonblume maccy U  rabapursl,
MMIMYNBCHBIE PETYNATOPLI UMEIOT HE OYeHb XOPOLLMe
IMHOMUYECKME XAPAKTEPUCTUKW  MPK  KOMMYTALMAX
HOrpysku. 2TO BLIPAXAETCA B~ 3HOYMTENBHbLIX
Bbibpocax Hanpsxenus npu cbpocax M Habpocax
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electric line comes to operation system OS2. Inverter
consists of thyristors T1-T4 and reversed diodes VDo.
Output of inverter connected with the first winding
W1 of transfarmer TR. The second winding consists of
the main (W2) and additional (WS# windings. Powerful
relay RL, conirolled by means of OS2, commutates
the offsets of second winding of transformer with the
purpose of additional voliage stabilization. If the
nominal level of voltage is 220V, the contact of relay
had switched on as it has been shown in fig.2. The
voltage of winding (W2} is given inta electric line
through the fusible guard FG7 and breaker B9.The
alternating current tfor internal needs of station is
taken off transformer direcily eluding FG7 and Bg.

Lowering of wind’s speed causes the lowering of
inverter's output voliage. When the voltage is
decrecsed more than 20%, OS2 switches on the
relay RL and its contact is switched to exireme offset
of the winding (W3). It is formed the series junc-
fion of windings: W2+W3 and the voltage in line is
increased. When the wind’s speed is increased, the
relay is switched in its previous position, preventing
the excess voltage in the line. The emergency energy
unit which consists of the direct current generator,
pneumatic engine PE and Diesel engine DE, has
connected fo the common positive cable through the
diode VD4.

Using of WIVR in charging systems is very per-
spective. But having a high efficiency (more than
98%),high quick-acting of voltage stabilization, excel-
lent characteristics of regulation, small weight and
dimensions, impulse regulators haven’t good dynam-
ical characteristics when commutating the load. This
manifests itself in considerable voltage blips when a
load is connected and disconnected. This is inadmis-
sible for charging of accumulators. The voltage blip
depends on several factors, one of which is the level
of load’s current acted before disconnection of load.
The more had been the current, the more will be a
voltage blip when a load is disconnected.

The new scheme of WIVR, used in the system of
wind-electric power station (fig.2) completely solves
this problem, ensuring the constancy of voltage on
contacts when accumulators AC of electric transport
are connected and disconnected.

For example, when the nickel-zink accumulator
&type:84HLl,—125—Y2} is charged, it fakes place the

ollowing current-making reaction:

discharging
Zn+2NiOOH+2KOHs==> K,ZnO»+2Ni (OH),  (4)
charging
The accumulator’s voltage is 135V and the

charging current is 20A. Taking into account that @
few accumulators can be charged simultaneously the
value of charging current may be very considerable.

The amplitude of blip of WIVR's open-circuit volt-
age when disconnecling the accumulators is deter-
mined by the following way: |

Al L1
AU == f[AG +A12£ (5)
i el 2Up . Ay .CI
Where: -
Al - difference of currents when commutating a
load;
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HOFPY3KkM, UYTO  HEMPUMEMIEMO  Ans  3APALKM
OKKyMynaTopHeix  Bbatapen. Bubpoc HanpsxeHus
3UBUCHAT OT pPsad GOKTOPOB, OOHMM M3  KOTOPbIX
SBAAETCH AeMCTBOBOBIUEE A0 cObpoca 3Ha4YeHue Tokd
Harpysku. HYem Gonbwe 6uin Tok, Tem Bonblwe Byaer
BLIOPOC HanpaxeHua Npu cbpoce HArpysku.

Hosas cxema LUWP, npumenenHas B cucteme
BETPOINEKTPOCTAHUUK (PHC.2) MONHOCTBIO PeLIaeT 3Ty
npobnemy, 0HecneynBas Hen3MeHHOCTb HAMPKEHMUS
HQO TOKOCBEMHMKQOX Mpx OTKINIOYEHKMAX M
nogknioveHusx Ab anekTpoTpaHcnopTa.

Hanpumep, npu 20pagke  HUKENb-UMHKOBOTO
AKKYMYNATOPG TMna 84 HLI-125-Y2

TDKOD6pO3y'IOLLI,0ﬂ pPeEAKUMA BEIFMAOUT TAK!

pazpab

zn+2N.OOH+2KOH<:=> KyZnOo+2Ni (OH),

e (4)

Mpu HanpsxeHun 135B, Tok 3apaga cocraenser
20A.  YuuTeBas, 4TO  OfHOBPEMEHHO  MOTYT
30pSKATLCA  HECKONbKO  OaTaper,  3HaveHwe
30PAQHONO TOKA MOXET OblTh LOCTATOYHO DOMLLLIMM,

AmMnnuTyaa BeBpoca CBOBOAHOIO HAMPAKEHMS
LLIMP npm oTkniodeHrn akkymynsTopos onpeaensaercs
CNenyioLLUM BbIPOXEHUEM:

Al L1

—_—
Cl 3amax

AU

— 2
max = +AF

(5)
AK

3an

L 3|

lne:

Al - nepenap TOKOB NPU KOMMYTALIMK

HAFPY3KU;

- MOKCHMQLHOE BPEemsa 3anasabiBaHms
anekrpoHHoro tpakta CY1

Uun - nonpskenve nutanus LUNP;

AK, 4~ M3MeHeHne ko3dbrUMEHTa 3anonHeHms

tamcrx

3an

{rme: t,- anvna wmnyneca Hanpsixenms LLNP;
T- nepwo.q CNEAOBAHNS UMMYNLCOB).

B Hoeom = lIMP BeBpocs Hanpsxeuus ¢
amnautynoirt  AUmax umelor Mecto Tonbko Ha
koHpeHcatope Cl.  Ha  kounpencatope C2
HOMPAKEHNE MPH KOMMYTOLMAX HArPY3KKM HEM3MEHHO,
HYTO CBMAETENLCTBYET O MOBLIFLUEHHON YCTOHMYMBOCTM
LLIMP. 3Sto noarteepxpcerca nabopaTopHLIMU
UCCNeNOBAHUAMU HO PUIMUECKON U MATEMATUYECKON
MOJIENAX U POCYETAMU YCTORUUBOCTU MO KPUTEPUIO
[YDBALG NPU  PASNMYHBIX NOPAMETPOX CXEMBI.
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haGmax - maximum lag time of electronical circuit

of operation system OSI;

Uy - input voltage of WIVR;

Ay - changmg of duty cycfe }f ;

y = /T (where: t-width of voltage impulse of

IVR; Tpenoo’ of impulses).

In the new WIVR voltage blips with amplitude
AUmax take place only on the capacitor Cl. On the
capacifor C2 a voltage is constant when commutai-
ing a load. This testifies about high stability of WIVR.
This is confirmed by laboratory researches with phys-
ical and mathematicalmodels and by calculations of
stability with different parameters of circuit according
to Gurviz criterion.

* * #* #* * *
BETPOSHEPTETUYHECKME  YCTAHOBKM  [OJ19
OBCITYXWMBAHMA  SJIEKTPOTPAHCIIOPTA
DPEPMEPCKMX XO3ANCTB.

AHHOTALINY.

B crathe paccmarpusaetcs npobnema 3arpazHeHus
OKPYXQIOLLEH cpeabl aBTOMOBMUILHEIM TPOHCMOPTOM U
TennosbiMu  anektpoctauumsmu.  [pennaraercs
KOMMNEKC MEP A CO3LAHMA IKOMOMMHECKM HMCTOMN
30HLI B CENbCKOXO3ANCTBEHHbIX pernorax. MNokasana
NEePCNeKTUBHOCTE MPUMEHEHUS 3MEKTPOTPaHCNOPTa
AN CENbCKOXO3AMCTBEHHbIX PABOT U OAHOBPEMEHHO

IKONOTHYECKH HUCThIX BﬂeprOCTUHu,Mﬁ ons
OBCNYXUBAHUE  3TUX  MALWMH M obBecneyeHus
aneKTpoaHeprMeﬁ HOCENEeHHHIX NMYHKTOB.

Mpeanaraetcs cxema TAKOM NEKTROCTAHUMA.
AKHOUNDOVA M.M., ALIYEV F.G,,
AKHOUNDOV R.F.

WIND-POWER PLANTS FOR SERVICE OF ELEC
TRIC TRANSPORT FOR FARMS.

ABSTRACT.

In this article the problem of soiling of environ-
ment by automobile transport and thermal electric-
power stations is considered. It is suggested the com-
plex of measures for creation of ecological clean
zone in agricultural regions.

It has been shown the perspective of using of
electric transport for agricultural works and in the
same time the using of ecological clean electric-
power stations for service of these machines and for
providing with electrical energy the populated points.
The scheme of such station is suggested.

AXYHOOBA MM, ANUMEB .1 AXYHIOB P.D.
PEPMEP TACAPPLIPATbIHOA ENEKTPUK
HATTTMWUAATBIHA XUOMAT EONTIMACIA LIS LIH
KUJTAK-EHEP>KU TYPLYJIAPHI.

XLUTACH.

Maransga  aTpad  MUWKMTUH  aBTOMOGUN
HAMMWAAQTBE  BS  MCTUNMK  ENEeKTPUK  CTAHCUACNapPsI
TAPAPUHLAH YUPKISHMACK NPOBNeMK apaLLabIPBILID.
Kana tacappudatsl pPe3MOHNUPLIHAG EKONOXM TAMN3
30HOCH MAPOABIMACE UYLUH TAAOMPRAp Komnnekcu
TAKNUD ONYHYP.

Kang  tacappudatel UWNAPU  UYLH  ENeKTPUK
HATMMIAAGTLIHBIH BS elHKM 3amMaHaa By MalwbiHNopa
XUAMST EAUAMACK LYLH BS MOLLIARABILL MAHTSIAASPUHM

ENeKTPUK EHEPXUCHM WA TR MUH  EAMAMACH  UYUH
eKOMOXM  TAMM3  E€NeKTPMK  CTOHCHHAANOPbIHBIH
nectudanacu  nepgnektusararkn  socTapunub.bens

CTOHCHHAQHBIH CXEMM TAKNUG ONyHYp.



