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PE3IOME

Pesyntatute npenctaBsT MoAenHa oLeHka Ha YepHoMopckuTe MeTaHoBu xuapati (MX) u npoekt Ha Bbnrapcka HauuoHanHa nporpama 3a n3cneasaHe Ha rasosu
XvapaTh, OCHOBaBalLL ce Ha AMepUKaHcka niaH-nporpama 3a MHOrOrofMLLIHO uacrneapaHe 1 paspaboTsaqe Ha MX ot 1999.

MX npefcTaBnsiBar orpoMeH rasos pecypc. ImobanHarta um oueka ot 20.10° km® MHOrokpaTHo HagBuILABA CBETOBHUTE 3anack OT HedT u raa. Bunrapckute
pecypcnt ca oleHeHn B uHTepearna 1-10.10° km®. B CblLIOTO Bpeme eHepruiiHOTO HU oBesnedeHne e 3aBMcMMO OT BHoca Ha 70% ot ropusata. Mpes 2000
NPOAYKUMATA U KOHCYMaLMATa Ha Hed)T v ra3 B ekBUBArNeHT NpupogeH ras ca 0.06 1 12.14 km’. Ako Npon3BoACTBOTO Ha MeTaH 0T MX € MKOHOMUYECKM M3TOfHO, B
LbArOTpaeH NiaH - 3a Bekose -Lue Gbae 0be3neyeHa eHepruitHaTa CUrypHOCT Ha CTpaHaTa W NojobpeHo Ka4ecTBOTO Ha OKOMHaTa cpesa.

[Mporpamata TpsibBa Aa KoOpAMHMpa M3cnesBanusTa 3a: (1) oueHka Ha X 3anacy; (2) ocurypsiBaHe/pa3paboTBaHe Ha TEXHONOrMM 3a JOBMB HAa METaH OT XwapaTy;
(3) ycTaHoBsiBaHe Ha ponsiTa Ha xuapaTuTe B rnobanHus UMKbN Ha BbrnepoAa u rmobanHaTa npoMsHa Ha knumarta; (4) oTroBop Ha MHAYCTpUsTa 3a 6esonacHocT v
CTabUNHOCT Ha MOPCKOTO [bHO, CBbP3aHM C Mpoy4yBaHeTo, JoBWBa M TpaHCMoOpTa Ha TPaaULMOHHW Bbrnesogopoau. Mporpamata obeauHsiBa 4 TEXHOMOMMYHM
obrnactu, 06MeHSILLM AaHHW, KOHLIENLMM 1 pesynTaTi.

BbBEJEHME ‘“UeHTbp 3@ YCTOMYMBO pasBuTUE U YynpaBneHue Ha
YepHomopckus pernon” (CESUM-BS - ICA1-1999-70075).
Mpe3 1950 Aptbp Knapk onucBa B pomaH obuB Ha

€HepruiiHa CypoBMHa C NOABOOHWLUM B [ObnbuHWTE Ha WUcTopua Ha nscnensate Ha X
MekcukaHckuns 3anuB. [IHeC haHTacTMkaTa cTaBa peanHocT. X ca oTkpuTM ekcnepumeHTtanHo npe3 1811 oT cubp
EpHa cTpaHHa MeTaHOBa CypoBuHa — razoBuTe xugpat (MX) — XbMchpy [leiBu (XNOpHU MexypyeTa B CTyZeHa npsicHa
CTaBa Hail-uHTepeceH OBeKT 3a u3crnefBaHe B reOHaykuTe. Boga). [lo-kbcHo (1832) Maikbn ®apageit npbs
3awoTo knatpatMTe — Opyro MMe Ha Te3n TeOonoXKM 3anucBa xumudecka copmyna Ha [X. [pes 1934
(DEHOMEHN — Ca HE CaMO VHTEPECHW, HO W MPSIKO CBbp3aHu (hEHOMEHBT 3anyliBaHe Ha TPLOOMPOBOA OT XMapaT
CbC cbabaTa Ha YOBEYECTBOTO: HErOBUTE WKOHOMWUYECKM e omvcaH B CALL ot Xambpwmnag. Mpes 1948 U. H.
MepPCneKTUBM W YCOBMS Ha cpefaTta Ha obuTasaHe. Ho gaxe B CrpwxoB nmybnnkya JOMycKaHETO 3a Bb3MOXHM X B
cpeante Ha OT reoyyeHWTe MoraT fa Ce CpelHar nonsipHute obnactu. MNpes 1959 BaH gep Baanc u
cnewumanncTy, KoMTo He ca YyBani 3a Tax. Kakeo ga kaxem 3a Mnatmio  nybnukyBaT MbPBOTO  (hyHOAMEHTAMHO
Wwupokata nybrvka, MeHaxepuTe Ha AbpPXKaBHU U 4YaCTHU TEPMOAMHaMMYHO onucaHue Ha X ¢pasa. B 1970
KOMMaHWW, y4uTenu, CTyaeHTu n npodecopu, usobpetateny, rpyna wuscnegosatenu ot CCCP, opranusupaHa ot
MuHucTpU? Cneg 20 rogwHM Te BCWYKW, @ W Hue, Le tOpu  MakoroH,  peructpupa  OTKpUTME  3a
usnonssame, nosHaBame, paboTum UMM NpoCTO LWe ce Bb3MOXHOCTTa [X Ja CblyecTByBaT B 3eMHaTa Kopa.
cbobpasseame ¢ [X. MsacToTo Mexgy passuTUTE U Mpes 1972 mbpBUTe NpupoaHM X ca oTKpuTK B YepHo
pasBuBaLLMTE Ce CTPaHW, MPOCNEPUTETLT Ha edHa Hauus M mope (Yefremova, Dgidgenko, 1974).
Ka4yeCTBOTO Ha XMBOT LLUE Ce OnpedensT OT HaluTe 3HaHus,
OMMUT M TEXHOMOMMM 3a TSXHOTO M3CNEABaHe M paspaboTaaHe. Kakeo e MX?
Wnu mbk He? MetaHoBuTe xmapatn (MX) ca npupogHu obpasyBaHus
CbObPXally BOAa W roNemMu Konm4ecTsa MeTaH BbB
Camo HIUMX we no3Bonu Ha efHa CTpaHa Aa cneasa topmata Ha neqd. OT HayyHa rnegHa Touka MX ca
npaBumHMs  mMbT  — 703U Ha npocneputeta.  CALL, KpuctanHu Tena obpasyBaHM npu  yMepeHw
Benukobputanus, M'epmaHus, ®panums, Anonus (OT 1995 5- Hansdralus (3a YepHo mope umctu MX moraT fa
rofuiiHa nporpama 3a Hag $50 MunoHa; cera ce u3NMbNHABA cblyecTByBaT Ha AbnbounHn Hag 500 m) w
BTOpa 5-roguwHa) u MHausa ca craptupanu CBOM Nporpamu. TEMNEpaTypu No-BUCOKW OT TOYKaTa Ha 3aMpb3BaHe
Hskom OT TsX BKMKOYBAT KaTO €AWH OT Hal-NepecnekTUBHUTE Ha Bofarta.
pervonn YepHo mope. Moseye OT [ly3nHa eBPOMENCKN HayqH
NpoeKkTH ca npoBexdanu WNM nnaHupaT exkcneauuum ¢ 3auwo e BaxHO u3y4aBaHeTo Ha MX?
ncnegaHe Ha X Tyk. Pesyntat OT To3u aHanu3 e Xugpatute ca NOTEeHUManeH EHeprMeH M3TOYHWK Ha
pa3paboTeHO OT aBTOpa MpEArnoXeHWe 3a Cb3daBaHe Ha ObaelleTo; caktop 3a npoMsHata Ha Knumata
npoekT Ha HIMUIX B pamkuTe Ha puHaHcuparms ot EC npoekTt (M3TOYHVK M npupogeH cknapd 3a atmocgepeH CH,);

pafioHATe OT MOPCKOTO AbHO C XuagpatM ca
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HecTabunHW;  xugpatu  GrokupaT  NoOgBOAHUTE
ra3onpoBOay; MOraT Aa Ce M3NOoM3BaT 3a MoBHLLIaBaHe
obemuTe Ha raz B XpaHWnMWA, Te ca Mapkepu 3a
He(bTeHM  Haxoguwa;  anTepHaTMBa ca  Ha
TpbOONPOBOAUTE 33 MPEHAcsHe Ha ras; Morat ga ce
W3NON3BaT 3a CMMpaHe Ha TeyoBe B MOABOAHM
TpbOONPOBOAK, MOraT Aa Ce W3MNon3BaT KaTo ropuBO
3a [fpurateny - ocobeHo Ha kopabu uwnM fAa
3agBwkBaT TypbuHK npu ocBobOXaaBaHe Ha ras, 6e3
[a ce NpOMeHs KONMMYECTBOTO ras...

KakBo e konuyecTBoTO UM?

Oule Hama ToYeH OTroBOp Ha TO3M BbNpoc. Ho oueHkaTa Ha
CBETOBHWUTE 3anacu Ha Bbrnepod B X Hagxebpns 2
MbTU TO3W BbB BCUYKM BBLINEBOAOPOMHN ropuBa U ce
nsmepa B MeTaToHoBe (petatons: 1 Pt = 10" tons).
TeopeTnuHo 1 obem umct MX cbabpxa 164 obema
metaH u 0.8 obema Boga. B npupognute TX
00uKkHoBeHO MeTaHbT € 140-158 obema.

«lacBepr»: Kak ru uscnegsame?

Hain-nogxoasiuy, HO W CKbMK, Ca COHAMUTE U NOABOAHULNTE.
CensaMmuyHMTe  MeTOOW Ca  HaW-MOMynspHu K
npoussogutenHu.  KOHTpacTHUTE  CKOpOCTM  Ha
UAMEHTUPaHW OT XuapaTW 30HM Cb3daBaT SCHU
oTpaxeHus HapeyeHn BSR "bottom simulating
reflection”  (cumynupawm  ObHO  OTpaxeHus).
MaunctBaHeTo (blanking) e HamansBaHe amnnuTyaaTa
Ha CEeW3MWYHWSA CurHarm, MPUYMHEHO OT XuapaTHa
LMMeHTaLms Ha nnacToseTe. To MOXe Aa Ce 13non3sa
3a KONMUYeCTBEHa oLeHKa Ha X.

Bwnpocu

3a pa 6boe onpegeneHa ponsTa Ha YepHomopckute X
TpsibBa ga ce OTroBopu Ha MHoro Bbrpocu. Kora ca
Bb3HUkHanm MX B YepHo Mmope? Kaksa e TaxHaTa
esonouusa? Koaoe ga ce Tbpeat penuktoBu [X?
BbamoxHo nu e fa 6bae pasyeTeHa “3ampaseHata’ B
'X reonoxka esontoums Ha baceitHa? Kaksa e ponsta
um OlomkeTa Ha BbIMepoda, MurpauusTa  Ha
BbreBogopoau, obpasyBaHe penedia Ha MOPCKOTO
OBHO W MPUHOCHT UM KbM aTMOC(EpHIUTE MapHWUKOBK
rasose?

PE3IOME HA NMPEANOXEHUE 3A HIUMX

Onucanue Ha npobnema

OtcbeTBUE HAa MHADOPMUPAHOCT, JOPU B akageMUyHWTe
CpPean M eKko-XypHanucTute, 3a Ha X W 3HauUMMOCTTa WM.
OtcbeTBa oueHka Ha 3anacute oT X B Obnrapckata
MKOHOMMYECKa 30Ha Ha YepHo mope. W kato pesynTat -
orcbetBa HIMAMX - ocHoBa 3a €KONMOTMYEH, COUMAreH,
CTPYKTYPEH, TEXHOMOTMYEH W MKOHOMUYECKM MPOrpec.

LleneBu rpynu

*  HaceneHneto (20%) W rpaxgaHCKMTE OpraHu3aLum
(20%), rnaBHO OT KpanbpexueTo - Megun n VHTepHeT (uenu:
eko-obpasoBaHne u kyntypa (EOK); rpaxpaHcka akTWBHOCT
(TA);

" MpefcTaBUTENNTE Ha MecTHa, obnacTHa W AbpxaBHa
agmuuuctpaums  (30-100) - ot npoekta  (epekTUBHO
n3nonasaHe Ha npupopHute pecypcn (EUMP); nogobpsisaqe

Ha okonHata cpega (M10C); EOK; TA;
CTPYKTYPHM 1 coumanHu npomenu (MCCM));
" DBKOBOAWUTENUTE OT YacTHWS W ObpkaBHUS BusHEC -
Me;wlm n ViHTepHer; oT npoekta - 5 cmpmu (EOK; TA; NICCI);
akagemuyHuTe cpeau (20) n eko-
xypHanuctute (20) - megum 1 UHTepHeT (npodbecuoHanHa
KBanucukaums, TbPCEHe Ha anTepHaTMBHU M3TOYHWLM Ha
eHeprus v cyposuHu; EUNMP; MOC; EOK; IA; MCCN).

nraHnpaHe Ha

Lienu v 3agaumn

= Cb3gaBaHe Ha npoekt Ha HIATX, kosto ga Obae
npeanoxeHa Ha MOCB. OpoOpeHVETO W M3MbIHEHNETO U
TpAbBa @ ocArypu TpaeH  eKONMOrWYeH,  COLManeH,
MKOHOMMYECKM 1 MPECTPYKTypupaLy edeKT 3a HaceneHmeTo,
pasHoobpa3Hn opraHm3aLmuy OT NPUBPEXHUTE 0OLLMHY.

= [IporpamaTta € OCHOBa 3a EKOMOrNYEH anTepHaTVBEH
M3TOYHMK Ha EHEprus M CypoBWHA, CTAbUNHO pasBuTME Ha
HOBW W OpraHu3auum u pabota 3a BMCOKO KBanuuLMpaHu
cneumnanucTy;

= ManmbnHeHne Ha PamkoBaTa koHBeHuust Ha OOH no
n3MeHeHre Ha kumarta (1995) un koHBeHUMsTa 3a JOCTBN A0
MH(OpMaLMA 1 yyacTue BbB B3eMaHe Ha pelueHus (1998).

DevHocTu
= [peHTndomkaums / ineeHTapusauus / Apxuem
=  Mogen / OnoeecTsiBaHe pesyntatvt / [juckycus
= [IpoekT [uckycus / CtaHpapT13aums
= M3roTeBsiHe Ha OTYeT

MNdenmugpukayus/uHeeHmapusayusi/apxueupaHe/aHkema
- Cb3paBaHe Ha "OubnuoTeka" - WHBEHTapu3auus Ha
uHdopmaums, ubnuorpadickn, 6asu gaHHW, BUOEO-KACETH,
WHTepHeT (0Owo 3 mMeceua, Ho oboraTtsBaHeTO M LW
NPOALIKM U CNeR NPOeKTa);

- Cb3paBaHe Ha agpecHa 6asa AaHHM Ha vLa 1 OpraHn3aLum
(napnameHTapHu  KOMMCMM, MMWHWUCTEPCTBA, [AbPXaBHU U
YaCTHM oOpraHu3auuu, Megum - npeca, TeneBusus) -
"yyactHuum" (06wwo 1.5 m);

- [poBexaaHe Ha aHkeTa 3a CbabpxaHueTo Ha HIl. AHanus u
nybnukyeaHe Ha pesynTatute B HTepHeT (06wwo 1.5 m).

ModenHa oyexka/MHgpopmupaHe/Juckycus:

- MaTematiyeH mogen 3a nporHosupare Ha X B YepHo Mope
1 6a3a aaHHK 3a BXOAHA MHpopmaLms (6 m);

- Mporpama, TecToBe, BU3yanu3aums Ha pesyntatute. OueHka
Ha TOYHOCTT@ Ha Mofena upe3 pewHTeprpeTauus Ha
Cen3MoaKyCT4HM 3anucy (06Lwo 12 m);

- MsrotBsiHe Ha otyeT "MogenHa oueHka Ha X B 6bnrapckus
cekTop Ha YepHo mope", 20 konusi pasnpaijaHe (2.5 m.);
nybnukyBaHe Ha otyeTa B WHTepHeT (06wo 0.5 m.);

- MpoexT, Tvpaxwupane (500-1 000 eks.) 1 pasnpocTpaHeHue
Ha OunnsHKa ¢ pe3ynTtaTu, WHTEpeCHU agpecy B VHTepHeT u
afpecw 3a MHEHNs u guckycin (06wwo 3 m).

lpoekmonpozpama/ Juckycus /CmaHdapmu3ayus:

- W3yyaBaHe Ha cblyecTByBaLW nporpamu U u3paboTBaHe Ha

npoekt 3a HIMWUIMX (1Ba pepakuws) uypes komnunauws u

OTYMTaHe Ha cbbpaHaTa uHdopmauus. M3roTesHe Ha konus,

pasnpallaHe; CTp. B VIHTEPHET; AncKycus; aHanua (2 m);
WarotesHe Ha HIMWTX (2pa ped.; komusi; pasnpaliaHe;

nybnukyBaHe B VIHTEPHET; AUCKYCUS; aHanu3 (2 M);

FOONUIHNK Ha MurHo-eeonoxkus yHugepcumem “Ce. Msan Purncku”, mom 46 (2003), caumnk |, FEOTIOMMA Y TEOOUIUKA
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- MogroToBka, NpoBexaaHe Ha paboTHa cpeLua 1 U3roTBsiHe Ha
HMWMX (3ta pemd.) ¢ npenctaBUTeny Ha yvacTHAUMTE U
meauute. Konus; pasnpalyaHe, MHTepHeT (06wwo 0.5 m).

OuyakBaHu pe3ynTaTu

Coyuannu ToBuwaBaHe 3HaHMATA Ha HaCeneHWeTo 3a
nokanHute u  rnobanHn  paktopu  onpesenswu
KauecTBOTO Ha OKOMHaTa Cpeda; NOBMLLABAHE
cnocobHocTTa fa ce  BhWsE,  KynTuBMpaHe
TONEPaHTHOCT MEXAY COLManHM rpynu n opraHusauuu;
MoBWILIABAHE  OTTOBOPHOCTTa Ha  OOWMHCKA W
MWHUCTEPCKA  aMWHUCTPAUMs;  CTUMYNMpaHe Ha
OTHoWeHusiTa  rpaxaaHn-HIO-akapemnyHa  cdepa-
Meguu-BNacT; Mpeodo-NisiBaHe Ha  anatudTra U
AHOHMMHOCTTA Ha Yy4YaCTHUUMTE W MOBMULIABaHe Ha
rpaxgaHckaTa UM akTUBHOCT.

WnmenekmyaneH npodykm bBubnvoteka no  NPoekTa;
nybnukayuu; mogen u pesyntatu; npoekt Ha HITATX.

OLEHKA HA BBIITAPCKUTE YEPHOMOPCKN X

4D mogen Ha MX B YepHo mope npe3 KeaTepHepa u3nornasa
ONMpOCTEH  Maneo-knUMaTt,  OTpa3sBall,  CKOKOBETE B
W3MEHeHUATa Ha TemnepaTtypu M MOPCKO HWBO. [TaBHK
npeauMcTBa Ha Mopgerna ca [AbirMa BPeMEHeH nepuof,
[ETaNMHM M3YMCNEHNSt CbC CTbMka 1', peumHTepnpeTupaHu
BXOAHM JaHHM (Hanpumep 3a TOMAMHEH MOTOK - OTYMTaLLM
Bb3MOXHOCTTa 3a CbluecTByBaHe Ha [X), HecTauuoHapHu
YpaBHEHNS.

OtuuTat ce pasnukuTe B reoNoXKUS CTPOEX M TEKTOHCKaTa
€BOITIOLMSI, CKOPOCTUTE Ha CEAMMEHTALWS, NOABOAHN KaHbOHM
1 (peHOMEHM KaTO ra3oBM M3BOPH, MOKMAPKC, KalHM BYIIKaHM...
OtynTa Ce BNMSIHWETO Ha CEPOBOAOPOAA U CONEHOCTTA BbPXY
KpuBaTa Ha cTabunHocT Ha I'X.

OueHkMTE Ce OCHOBABAaT Ha 2 OCHOBHM XWMOTE3N 3a
obpasyBaHe Ha X - in situ oT 6akTepuanHa npoaykums u ot
NPUTOK Ha AbnOOuMHEH ra3. BrmsHMeTOo Ha Te3n mogenu
BbPXY 0CBOOOX/JABAHETO HA METaH B aTMoCepaTa, MacuBHM
NOABOMHM CBMMYaHUSA M 0BBOAHSBAHE HA CEAWMEHTU, CbLLO
KpaTko Ce AucKyTMpar.

Mogenute (Vassilev, Dimitrov, 2000;2002; 2003; Dimitrov,
Vassilev, 2002; Poort, Vassilev, Dimitrov, 2002) noka3ssat
obem Ha 30HaTa Ha ctabunHoct Ha MX (3CMX) B YepHo mope
ot 100,000 km?, unm 77-350 km® unct MX, cbabpxauy 10-
50.10° km® metaH. ToBa KOMMYECTBO € TBbpAE lONSAMO —
BBIIEBOLOPOAHNTE pecypcu Ha YepHo Mope ca Ha mopsigbk
no-manko - 3.5.10° km?3. CrauyuonapHuat moaen 3a
nocnegHusa rnauyvaned makcumym (MCM) BHywaBa
[BPacTMYHO HamarneHue Ha pesepBoapHus obem (15-
62%) cneg MIM. OtunTaiikm NpoLeCLT Ha MPOHMKBaHe Ha
KNMMaTWyHaTa TOMAMHHA BbIHA B CEOVUMEHTUTE, MOLEnbT
nokasea He3HaYMTEeNHO CbBPEMEHHO yBenuyeHne Ha obema —
B pamKkuTe Ha TOYHOCTTa. Temnepatypute Ha gbndountm 200
1 500 m nog gbHoTo gocturat 90% ot pasHosecHuTe 200 fo
1,000 Ky crneg MrM.
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MoTpebnexune Ha npupoaeH ras B bBvnrapus

Mpes Mait 2001 bbnarapua nognucea 25-roguwwHo
NMLEH3NOHHO CcbrnaweHue ¢ lNeTtpeko, BenukobputaHus 3a
npoyyBaHe n fobus Ha NpupogdeH ras. Haxoauwe lManata e ¢
oueHeHu 3anacu ot 53 Bcf. MNeTtpeko nnanvpa fobws ot 14 Bef
ras roguLLHo.

Ho Bunrapus e 3asucuma ot 70% BHOC Ha eHeprumHu
CypoBUHW. C NOYTW HUKAKBM 3anack OT HedT U He3HAUUTENHM
oT ra3, bonrapus TpsabBa fa nnawa Ha MexoyHapogHWTe
nasapv B TBbpAa BanyTa ¥ TOBa € OCHOBA 3a HEHAZEXOHOCT
Ha ukoHomukaTta. Mpes 2000 gobusbT Ha HedT e Gun 1,000
Bapena gHeBHo (b/d) (159 m3 — 58,000 m3/y — 0.057 km3ly
gas) u 0 Ha ra3. [llotpebneHneto Ha netpon e 6uno
117,000 b/d (unm exBuBaneHTeH ra3 — 6.64 km3/y) u Ha ra3s
0.193 Tcf (5.5 km3lfy).

T.e. npe3 2000 nbnHKUTe SOOMB 1 KOHCYMaLMS Ha HedT 1 ra3
B eKkBMBareHT npupogdeH ra3 ca 0.06 and 12.14 km?. Korato
BOBMBBT Ha MeTaH OT X cTaHe UKOHOMMYECKU BL3MOXEH LLe
Oboe ocurypeHa [LbnrocpoyHaTa €HepruiHa CUrypHocT 3a
BEKOBE W Ka4eCTBOTO Ha OKOMHaTa cpefa Le ce nogobpy.

MPOEKT HA HMNUI'X - 1-sa PEOAKLNA

ABTOpbT npepnara 3a ocHoBa Aa Obpe w3non3saHa
NPGHRD Ha CALL ot 1999 kaTo Hai--geTannHa 1 noruyecku
cBbp3aHa. T we Obae npepaboteHa B CbOTBETCTBUME C
ObrrapckuTe YCnoBKs M U30CTaBaHETO U CMPSIMO OCTaHanuTe
noAoBHM nporpamu.

Mporpamata Ha CALl onpegens ®egepanHute
OTFOBOPHOCTU MO KOOPAWHUPAHE, WHTETPUpPaHe U CUHTE3 Ha
LEHOCTM 3a: YCTAHOBSIBAHE HA PECYPCHTE OT ra3 B 3anexm Ha
MX; paspaboTBaHe Ha TexHonmoruu 3a [OOMB Ha MeTaH;
n3scHsBaHe Ha ponsta Ha MX B rnobanmHua uuKbn Ha
gbrnepoga (TLUB) n rnobanHata npomsHa Ha knumarta (ITIK);
OTFOBOP Ha WHOYCTpUanmHus uHTepec 3a 6GesonacHocT u
CTabWNHOCT Ha  MOPCKOTO  [AbHO,  3anylBaHeTO Ha
TpbbonpoBoayM; npoyyBaHeTo, fobuBa M TpaHCnopTa Ha
TPAgMUMOHHM BbrMeBogopoau. MnaHbT e CTpYKTypupaH B 4
TEXHOMOMMYHM  00nacTi, OOMEHSIUM [aHHW, TEOpPETUYHM
KOHLlenuuv 1 pesynTaTy.

CraHoBULETO Ha MMpe3naeHTCKNsS KOMUTET Ha CbBETHULMTE
no Hayka u TexHonorust (PCAST) e, 4e Ha MX He e oTaeneHo
HY)XXHOTO MSsICTO B Mporpamute Ha bBlopoto no w3konaemu
ropuea (FE) u ca Heobxogumu LENeHacoueHn ycunust u
cneusanHn  npunoxHu  nporpamn.  PCAST  npepnara
(uHaHcupaHe oT $5 MnH 3a 1999, HapacTeauo Ha $11 mnH
npes 2001 n $12 million npe3 2003. Cropen cbrnacysaHo
MHeHne Ha EwxepruiHus otgen (DOE), 3a nocTuraHe Ha
HabenssaHuTe Uenu e Heobxogumo (uHaHcupane Ha 10
roguwHa nporpama cbe $150 go $200 MnH.

OTHOCUTENHOTO HMBO Ha ycunusiTa B 4-Te TEXHOMOMNYHU
0bnact u TexHuTe NPOMEHU B MpoLeca Ha W3MbMHEHWE Ha
nporpamata ca 13obpaseHu Ha dur. 2.

2000 2010

CResource
Characterization
EProduction

[OGlobal Change
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L - 5 I
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Figure 1 - R & D Funding Evolution
Queypa 2. DuHaHCUpaHe No MexHoNoeu4HU obnacmu

KpaTtkocpounu npegumctea/npogyktu (5 r)

e OueHrka Ha MX, Heobxoguma npu B3eMaHeTO Ha
PELLEHNS 3a eHepruiHaTa nonuTuKa;

e TexHuku 3a npepoTBpaTsBaHe 0bpa3yBaHeTo Ha MX B
Tpbbonposoay 1 0bopyaBaHe 3a 4OOVB B akBaTOPUM;

»  [lpaktyecku cpeactea 3a u3barsaHe Uy HamansBaHe
Ha pucka OT NOKpMBaLLyM X Npu TpagnLMOHeH Jo6uB;

¢ YCbBLPLIEHCTBAHN CEM3MUYHM U AP Te0dU3NYHM
CpefcTBa 3a OTKPUBAHE U KapTupaHe Ha X, MpUNOXumMK B
neTporHaTa uHgycTpus, otbpaHarta u ap;

*  VHxeHepHu KOHUENUMM 3a JOOMB Ha ra3 OT MPUPOLHM
rX;

e basn gaHHM C okeaHCKM M aTMOCEPHU MPOMEHM K
B3aMMOJENCTBMS 32 Mogenu Ha rnobanHua  kumar,
BKIMIOYUTENHO TEPMOANHAMUYHM AaHHK 3a CO2;

e YcrpoiicTBa 3a B3eMaHe Ha OuonoruyHu npobu npw
koHTpon Ha P-T ycnosus (3a nsnonasaHe ot HACA Ha Mapc).

CpeaHo cpounu npegumctea/npogykTy (5 go 10 r)

e [leTalnHn OUEHKN Ha u3Bnekaemu 3amacu oT X 3a
yNpaBMeHNE HA EHEpruitHaTa NONINTMKA U MTAHNPaHETO;

e YCbBbpLUEHCTBAHA TEXHUKA 3a OTKPUBAHE W aHanu3 Ha
chopmaLmm 1 pe3epeoapHN CUCTEMU;

e HoBu unn ycbBBPLIEHCTBAHN TexHoMorMM 3a [obus,
BKIMKOYBALLM U3NUTAHWS HA MHXXEHEPHN KOHLIENLMN.

Owunrocpoynun npeaumctsallpoayktv (10 o 15)

B abnrocpoyeH nnaH lNporpamata BoAM 4O HapacTBaLlo
cHabasBaHe C Mo-4YMCTO rOPUBO, YPE3 PasBUTHE Ha KOMMMEKT
OT TEXHOMOMMM 3a MPOMULLNEH JOBMB HA MeTaH OT apKTUYHM
MM MOPCKM X, OCHOBaBaWO CE Ha MoneBo onpobBaHe K
[OKA3aTeNncTBO Ha CneuuanHun reouanyHu  TEXHOMomm,
KOHLienuuu 3a 4oBuB M MOAENMpaHe Ha pesepBoapwm.

ENEMEHTW HA MNAH-NPOrPAMATA

PecypcHa xapakTepucTmka

Ta3an knioyoBa [AeWHOCT BKMouBa CbOupaHe Ha
CblLECTBYBALYW AAHHW, NONEBM M NabopaTopHM NPOyYBaHUS Y
paspaboTBaHe Ha MOAeNn 3a W3ACHSBAHE M OLEHKa Ha
mawwabute HA npupogtute X Haxogua v npeuumsHa oleHKa
Ha MOTeHUManHUTe METaHOBW pecypcu. Tesn pesyntatu ca
HeobxoaMMKM 3a BCUYKW NporpamHu obnacty.

FOONUIHNK Ha MurHo-eeonoxkus yHugepcumem “Ce. Msan Purncku”, mom 46 (2003), caumnk |, FEOTIOMMA Y TEOOUIUKA
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Tabnuua 1. PecypcHa xapakTepucTika

Hobus

Llenta e pga ce pa3paboTaT 3HAHMA W TEXHOMOrMM,
HeobxoauMMm 3a NPOMMLLINEH JOBMB HAa METaH OT X CUCTEMM.

lMo-cneuwmanHo lMporpamarta Lue:

®  pa3paboTu HayyHaTa WHopmaLus, Heobxoguma 3a
nobuB Ha meTaH oT I'X;

" MpoBede WHXEHEPUHr Ha pe3epBoapy 1 NPOLECH, KaKTO
N NKOHOMKWYECKM aHanu3u,

*  pa3paboTn ¥ TEcTBa TPaAAULUMOHHW U amnTepHaTUBHM
TexHomnorum 3a 106

10

Tabnuua 2. MpomuiuneH odus



Bacunes Am. u 0p. EBI/ITAPCKA HALIMOHAJIHA IPOIrPAMA 3A

ruB v MK

MeTaHbT OT MpUPOaHM X € M3TOYHWK B aTMOCHepHMs
BlomKeT Ha Bbrepoda AMPEKTHO KaTo METaH UM MHAMPEKTHO
kato CO2 npu XuMM4HO unM GuonormMyHo okucnseane. OT
Apyra CTpaHa, U3non3BaHeTo Ha TO31 PECYPC OCUTYPsIBA HICKO
BBITIEPOAHN TOPUMBA, YacT OT CTpaTerusTa 3a HamansBaHe
HWBaTa Ha aHTPOMOrEHHW MAapHUKOBM ra3oBe. Tasn AEMHOCT
npecnenga pasbupaHe Ha aBonHata pons Ha X B LB un TIK.

Tabnuua 3. FnobaneH BbrnepoaeH LUMKbA

BCMA

Tesun genHoctn ce 6asmpaT Ha PecypcHaTa xapaKkTepucTu-
ka. OTHavano we ©baaT npecneaBaHu CPESHOCPOYHM
peLLeHus), kacaelln 0BUKHOBEHO TbpCeHe, f0BWB 1 TpaHCMopT
Ha TPaAMUMOHHM BbIMeBOZopOaW. Tean npeaBapuUTenHu
Mogenu we Ovpat oboraTeHu ¢ AaHHM 3a X, MOMyYyeHu Ha
paHHWTE CTagMM Ha MoJenupaHeTo Ha [gobus. Hosute
pesyntati e ObaaTr AOKYMEHTUPaHU B CrieuuaneH goknag,
00eaunHsBaLY 3HAHUS W MPaKTUYECKU peLleHus (Mpegnaraiiku
€BTUHN PELUEHMs 3a OTKpUBaHE U M3bsrBaHe Ha mpobnemm).
MpenBwxaaT ce NoneBu AemMoHcTpaums u Tect 3a BCMI kato
KOOmepaTWBHM 1 CbBMECTHO  (DMHAHCWMpaHW ycunus ¢
HedbTorasoBata NPOMWLLIIEHOCT, akO HE CbLLECTBYBAT LpYru
NPUEMNMBY anTepHaTUBW. Bb3MOXHMTE W Henpenckasyemu
Oboewn TpeHoose B edekTute Ha rnobanHo 3aTonnsHe,
KOWUTO MOraT [ja U30CTPSAT OMacHOCTUTE U HecTabunHoCTTa Ha
MOPCKOTO AbHO CrefcTsue aucoumauus Ha X, we Owbaar
HabnogaBaHm u npeanpueMaHi CbOTBETHU AENCTBHS.

FOONUIHNK Ha MurHo-eeonoxkus yHugepcumem “Ce. Msan Purncku”, mom 46 (2003), caumnk |, FEOTIOMMA Y TEOOUIUKA
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Tabnuua 4. 6CMI

KPAV 1N HAYANO?

JonmbnHuTenHa uHcopmaums: http://www.io-bas.bg/gh/

Mons, usnpawiaite Bawwnte dainnose o A. Bacunes Ha

gasberg@io-bas.bg:
u Muenus, cbBeTu, web links
] Baluu HOBM Mnu pegakTpanm
yactu ot HIMUMX
= [NepcoHanHn 1 GupmeHn

pe3oMeTa U T.H.
MoweHcku agpec:
[-p AtaHac Bacunes, nk 152, NO-BAH, BapHa 9000
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ABSTRACT

Results present model estimations of the Black Sea MHs and Draft of Bulgarian National Program for GHs on the base of the US National MH Multi-Year R&D

Program Plan from 1999.

MHs represent an enormous gas resource. The estimate of 20.10° km® worldwide is many times the estimated oil and gas. For the Bulgaria, resources are estimated
in the range 1-10.10° km®. In the same time we are dependent on imports for 70% of energy supplies. In 2000, total oil and gas production and consumption in
equivalent natural gas are 0.06 and 12.14 km®. If the production of methane is economically viable, a long-term energy security for centuries would be ensured, and

environmental quality would be improved.

The Program must coordinate research to: (1) estimate GH resources; (2) obtain/develop technology for production of methane from hydrates; (3) understand the
roles of hydrates in the global carbon cycle and global climate change; and (4) respond to industry for safety and sea floor stability, currently associated with the
exploration, production, and transportation of conventional hydrocarbons. The Program is framed as four technology areas which will share data, concepts, and

results.

INTRODUCTION

In the 1950s, Arthur C. Clarke wrote a novel in which energy
was harvested deep in the Gulf of Mexico by submarines.
Today fantastic became reality. One strange methane source —
gas hydratess (GHs) - is most interesting object in the field of
geo-sciences. And most money are spent for their research.
Because clathrates - other name for these geological
phenomena — are not only interesting, but in close dependence
to humanity fate: its economical prospect and environmental
conditions. But even between geo-scientists could found
specialists, which haven't heard of them. What to say about
wide public, state and private companies’ managers, teachers,
students and professors, inventors, ministries? After 20 years,
all they and we will use, know, work and take in account GHs.
The place between developed and developing countries; the
prosperity of a nation and quality of life will be determined from
our knowledges, skill and technologies to research and
develop them. Or not?

Only a NPGH Research and Development (RD) will allow a
country to follow right direction - the direction of prosperity.
US, Great Britain, Germany, France, Japan (from 1995 5-years
program for over $50 millions; now — second 5-years plan) and
India started their programs. Some of them include as one of
most perspective regions the Black Sea. More than dozen
European scientific projects are carried out or plan expeditions
for GHs research here.

As a result of this analysis the author develop proposal for
creation draft NPGHRD in the frame of EC funded project
“Centre for Sustainable Development and Management of the
Black Sea Region” (CESUM-BS - ICA1-1999-70075).

GHs History
GHs have been discovered experimentally in 1811 by Sir
Humphry Davy (chlorine bubbling in cold fresh water).
Later (1832) Michael Faraday has established first
chemical formula of GHs. In 1934 the phenomenon of
pipeline blockage by hydrates was described in the
USA by Hammerschmidt. In 1948 Strizhov has
published assumption about GHs spreading in
permafrost areas. In 1959 van der Waals and

Platteeuw have published first fundamental
thermodynamic description of GH phase. In 1970 a
group of Soviet researchers initiated by Yuriy Makogon
has registered the discovery of the possibility of GHs
existence in the Earth crust. In 1972 natural GHs for
the first time have been recovered in the Black Sea
(Yefremova, Dgidgenko, 1974).

What is MH?

Methane hydrates (MHs) are type of natural formation that
contains water and large amounts of methane, in the
form of ice. From a scientist's point of view, MHs are
crystalline solids that form under moderate pressure
(for the Black Sea pure MHs exist at water depths
greater than 500 meters) and at temperatures above
the freezing point of water.

Why is it important to study MHs?

Hydrates are potential future energy resource; factor for
climate change (a source and a sink for atmospheric
CH,); seafloor areas with hydrates are less stable;
hydrates cause blocking in underwater gas pipelines;
could be used to increase the volumes of gas in
storage; they are markers for oil deposits; may be an
alternative to pipeline as a way to move gas; could be
used to patch leaks in underwater pipelines; might be
used as a vehicular fuel, especially for ships or to drive
machinery without affecting the energy content of the
gas...

How much hydrate is there?

There is no definitive answer to this question at this time.
However, the worldwide amount of carbon bound in
GHs is estimated to total twice the amount of carbon to
be found in all known fossil fuels on Earth and
measured in petatons (10" tons). Theoretically, one
volume of pure MH should yield about 164 volumes of
methane and 0.8 volumes of water. In nature, it is more
typical to get 158 or so volumes.

'Gasbergs': How do we study them?
Drilling and submarines are best, but expensive. Seismic is
most popular. The contrasts in velocity created by the
hydrate-cemented zone produces a strong reflection
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called BSR "bottom simulating reflection”. “Blanking” is
the reduction of the amplitude of seismic reflections
that is caused by cementation by hydrate of the strata.
The blanking can be quantified to estimate the amount
of GH.

Questions
To understand the role of the Black Sea GHs must be found

answer of many questions: When do MHs appear in
the Black Sea? What is their evolution? Where to look
for relict MHs? Is it possible to reconstruct a "frozen”
geological history of the basin by analyzing their
structure? What is their role in the carbon budget,
hydrocarbon migration, sea bottom relief origin and
contribution to the atmospheric greenhouse gases?

SUMMARY OF PROPOSAL FOR NPGHRD CREATION

Problem Description
Absence of information even in academic environment and

eco-journalists about the nature of the gas GH and
their importance. Absence of an evaluation for the GH
deposits and their distribution area in the Bulgarian
Black Sea part. And as a result - absence of a
NPGHRD - foundation for significant social, structural,
technological and economical progress.

Target Groups and Beneficiaries

=  The Bg population (20%) and the
civilian organisations (20%) and
mainly from the beach districts
(aims: eco-education and culture
(EEC); civilian activity (CA));

=  Representatives of the
municipality, district and state
administration (30 - 100) (aims:
effectively utilization of nature
resources (EUNR); improvement
of the environment (EE); EEC;

CA; structural and  social
changes planing (SSCP));

= Business Leaders (EEC; CA;
SSCP);

= Academic environments and

eco-journalists - (professional
qualification; alternative energy
and raw material sources
research).

Project Goals and Objectives

O Foundation of a NP, which to be proposed to

the Ministry of Environment and Water. Its
approval and realization would secure a durable
ecological, social, economical and re-structural
effect for gradually increased parts of population
and varied organizations.

O The program is a base for introducing an
ecological alternative energy and raw material
resource) and stable growth of new and
restructuring organizations and revealing of new
positions for various high skilled specialists;

O  Execution of the Frame Convention of OON
about global climate change (1995) and the
Convention for public participation in the
process of decision making (1998);

Project Activities

O Identification / Inventory / Archives creation /
Inquiry

O Model quantitative predictions / Results
acquaint / Public discussion

O Draft program |/ Social discussion /
Standartization

o Working out project report

1. Identification / Inventory / Archives creation / Inquiry

O Creation of project library - sources
inventory: bibliographical, data bases, video
tapes, Internet resources (on the whole 3
months (m); will grow and after the project);

O Creation of data base with the addresses of
interested persons and organizations
(parliament commissions, ministries, state
and private organizations, media - press,
TV) - "participants" (on the whole 1.5 m);

O Carry out an inquiry to find out concepts of
participants about the content of such NP.
Analysis publication of results in Internet for
discussion enrich (on the whole 1.5 m)

2. Model quantitative predictions / Results acquaint /
Public discussion

O Developing mathematical model for GH

reserves prediction and data base with the
necessary input information (6 m);

O  Programming, tests, numerical
experiments and graphical visualization of
the results. Model accuracy estimation
through re-interpretation of seismic records
(on the whole 12 m);

O Building up academic report:"Model
Estimation of GH reserves and distribution
in the Bulgarian Black Sea Part", 20 copies
preparing and sending to participants (2.5
m); report publication in Internet (0.5 m);

O Design, printing (500 - 1,000 copies) and
distribution of a booklet (A4, 2 sided, color)
with general results, Internet links and
addresses for opinions and discussions (3
m).

3. Draft program / Social discussion / Standartization

O Study of the existing programs and
creation draft NP GH (1st edition) through
compilation and render an account of
collected information. Copies preparation,
sending; Internet page; discussion,
analysis (2 m);



O Creation draft NP GH (2nd edition); copies;
sending; Internet; discussion, analysis (2
m);

O Organize and carry out a work meeting for

creation NP GH (3rd edition) with presence
of representatives of applicants and media.
Copies; sending; Internet publication (2 m)

Expected Results

Social Heighten civil knowledge for local and global factors
determined the environmental quality; heighten the
ability to affect; cultivate tolerance between social
groups and organizations; heighten civil responsibility
of the municipality and ministry administration;
stimulate the dialog citizenship - NGO - academic
sphere - media - authority; overcome apathy and
desire for anonymous of participants and heighten their
citizen activity.

Intellectual Product Project library; published materials; GH
model and results; Draft Bg NPGH in the Black Sea.

ESTIMATION OF BULGARIAN BLACK SEA GHs

4D model of the MHSZ in the Black Sea during the
Quaternary realized a simplified paleo-climate, focusing on the
abrupt temperature and sea level changes. Major model
advantages are the long period (allowed correct initial thermal
conditions setting), detail 1’ calculation and bottom depths grid
(for better relief effect accounting), reinterpreted data from heat
flow measurements (for possible hydrate existence), non-
stationary processes equation accounting the heat of hydrates
creation and dissociation.

The data are processed by applying different parameters
depending of the geology and tectonic evolution of the area;
sedimentation rates; submarine fans and canyons; and
evidences of gas seepages, pockmarks and mud volcanoes.
The equations goveming the MH stability curve are also
conformable to Hydrogen Sulphide content and salinity of the
bottom and pore waters.

The estimations are based on the two main theories of GH
formation - in situ bacterial production and pore fluid expulsion
models. The implications of these models on atmospheric
methane release or massive slumping and liquefaction, are
briefly examined.

Models (Vassilev, Dimitrov, 2000;2002; 2003; Dimitrov,
Vassilev, 2002; Poort, Vassilev, Dimitrov, 2002) predict the
volume of MH stability zone (MHSZ) in the Black Sea of about
100,000 km®, or 77-350 km® pure MHs with 10-50.10° km® of
gas Methane. This amount seems to be too high, even
the total Black Sea resources of conventional
hydrocarbons are in magnitude lower - about
3.5.10° km?.

The equilibrium model for the Last Glacial Maximum (LGM)
suggests a drastic reduction of the reservoir volume (15-62%)
since the LGM. Taking into account the process of climatic
heat wave propagation in the sediments, the model predicts a
present MHSZ enlarging in the frame of method accuracy.
However, the temperatures at depth of 200 and 500 m under
the bottom will reach 90 % of the temperature equilibrium 200
to 1,000 Ky after LGM and we must run models for longer time
periods.

Figure. 1. The Black Sea hydrate stability zone thickness (m)
calculated with in situ measured temperature gradients



Bulgarian natural gas consumption

In May 2001, Bulgaria signed a 25-year concession
agreement with Patreco of the United Kingdom for exploration
and extraction of natural gas. The area covered by the
agreement is Bulgaria's sector of the Black Sea, including the
Galata deposit which has estimated reserves of 53 Bcf.
Beginning with 2002, Patreco plans to extract 14 Bcf of gas per
year.

But Bulgaria is dependent on imports for 70% of its energy

supplies. With virtually no supplies of oil and small reserves of
gas, Bulgaria has had to pay for energy in hard currency at
world market prices, resulting in less reliable supplies.
In 2000, oil production was 1,000 barrels per day (b/d) (159 m3
- 58,000 m3/y — 0.057 km3/y gas) and 0 gas, Petroleum
consumption in Bulgaria in 2000, was 117,000 b/d (or
equivalent gas — 6.64 km3/y) and gas 0.193 Tcf (5.5 km3ly).

So, in 2000, total oil and gas production and consumption in
equivalent natural gas are 0.06 and 12.14 km® If the
production of methane is economically viable, a long-term
energy security for centuries would be ensured, and
environmental quality would be improved.

DRAFT NPGHRD - 15T EDITION

The author offer as first Bulgarian NPGHRD to be used the
US National MHs Multi-Year R&D Program Plan from 1999 as
most detail and logically linked. It would be edited taking in
account Bulgarian peculiarities.

The US Plan illustrates how technology is expected to
proceed to achieve Program goals. The Federal role provides
for the coordination, integration, and synthesis of research
efforts to:

(1) estimate gas resources from MHs;

(2) develop the technology for commercial production of
methane;

(3) understand the dual roles of MHs in the global carbon cycle
and their relationship to global climate change; and

(4) respond to industry concerns the safety, seafloor stability
and pipeline plugging which are currently associated with the
exploration, production, and transportation of conventional
hydrocarbons.

The R&D Program is framed as four technology areas which
will share data, theoretical concepts, and results.

The position of the President's Committee of Advisors on
Science and Technology (PCAST) in its 1997 Report on
Energy Research and Development for the Challenges of the
Twenty-First Century was that MHs were not being addressed
adequately in Office of Fossil Energy (FE), or in other
Department of Energy (DOE) R&D programs, and that more
emphasis through applicable R&D was needed.

The PCAST suggested first-year funding of $5 million, rising
to $12 million in the fifth year. The current consensus of DOE
is that a MH R&D program of $150 to $200 million over a ten-
year period will be needed to accomplish mission goals.

The relative level of effort in the four technology areas and
their changes are depicted in Fig. 2.

2000 2010

COResource
Characterization
E Production

[l Global Change

M Safety & Seafloor
Stability

Relative Funding Level

= 2| s
Long term

Near term Mid term

Figure 1 — R & D Funding Evolution
Figure. 2. R & D Funding by technology areas

Near-Term Benefits/Products (Within 5 Years)

= Assessment of the location and volume of MH
resources for use in energy policy decision
making;

=  Techniques to mitigate methane hydrate
formation in pipelines and production facilities
offshore;

= |mproved seismic and other geophysical tools
for hydrates identification and characterization
for use by the petroleum industry, military, etc.;

= Engineering concepts for production of gas from
natural GH deposits;

= Databases containing ocean and atmospheric
changes and coupling, for use in global climate
modeling, including thermodynamic data
applicable to CO, sequestration; and

= P-T-controlled sampling devices (which could
be a prototype for NASA samplers).

Mid-Term Benefits/Products (5 to 10 Years)

= |mproved estimates of recovery potential from the
natural GH useful in guiding energy policy and planning;

= Advanced techniques to detect and analyze formation
and reservoir systems;

= New or advanced production technologies, including
tests of engineering concepts, for production of natural gas.

Long-Term Benefits/Products (10 to 15 Years)

Long-term, the Program will lead to an increased supply of
cleaner fuel through development of technologies for
commercial production of methane from marine hydrates,
based on field testing and verification of improved geophysical
technologies, production concepts, and reservoir model
development for natural GH recovery.

PLAN-PROGRAM ELEMENTS

Resource Characterization

This key activity will involve the data compilation, field and
laboratory studies, and model development necessary to
understand and measure natural GH deposits and to assess
the methane resource. This work will provide information to all



program areas: resource characterization, production, sea floor Table 1. Resource Characterization
stability, and environmental issues.









Production

The goal is to develop the knowledge and technology
necessary for commercial production of methane from oceanic
hydrate systems.

Specifically, the Program will:
e Develop a basic information necessary for
production;
e Conduct reservoir and process engineering and
economic analysis;
«  Develop and test conventional recovery technologies
and evaluate alternative recovery technologies.

Table 2. Production












Global Carbon Cycle

Releases of methane from hydrates add to the atmospheric
carbon budget, either as methane, or indirectly as carbon
dioxide through chemical/biological oxidation.

Utilization of this resource would provide additional low-
carbon fuels - part of a strategy for reducing atmospheric
anthropogenic greenhouse gases. This activity seeks to
understand and quantify the dual roles of hydrates in the global
carbon cycle and their relationship to global climate change.

Table 3. Global carbon cycle






Safety and Sea Floor Stability
This activity will be co-developed and integrated with the
Resource Characterization effort.

Early emphasis will be focused on near-term solutions of
both safety and sea floor stability, due to natural GH
occurrence associated with the exploration, production, and
transportation of conventional hydrocarbons.

These preliminary models will be upgraded in the mid-term to
incorporate subsurface hydrate data obtained from early stage
hydrate production modeling efforts.

Findings will be documented in a report on Advanced
Mitigation Recommendations, which would conclude the
Government's principal research effort to define safety and sea
floor stability problems and offer practical solutions (if possible,
offering low-cost problem recognition/avoidance solutions.)

Field demonstration and testing of both safety and sea floor
stability mitigation technology is envisioned as a
cooperative/co-funded effort with the oil and gas industry.

Possible and unpredictable future trends in global warming
effects, that could exacerbate safety and/or sea floor stability
due to hydrate dissociation, will be monitored and activities
adjusted accordingly.

Table 4. Safety and sea floor stability






END OR START?
Look for additional information at http://www.io-bas.bg/gh/

Please, send ANY files to A. Vassilev at gasberg@io-bas.bg:

i. Opinions, advices, web links
i Your new or edited parts of the
National Program
ii. CVs of persons or organizations,
efc.
Please, send post materials to:
Dr. Atanas Vassilev, I0-BAS, PO Box 152, Varna 9000
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	История на изследване на ГХ
	   ГХ са открити експериментално през 1811 от сър Хъмфри Дейви (хлорни мехурчета в студена прясна вода). По-късно (1832) Майкъл Фарадей пръв записва химическа формула на ГХ. През 1934 феноменът запушване на тръбопровод от хидрати е описан в САЩ от Хамършмид. През 1948 И. Н. Стрижов публикува допускането за възможни ГХ в полярните области. През 1959  ван дер Ваалс и Платию публикуват първото фундаментално термодинамично описание на ГХ фаза. В 1970 група изследователи от СССР, организирана от Юри Макогон, регистрира откритие за възможността ГХ да съществуват в земната кора. През 1972 първите природни ГХ са открити в Черно море (Yefremova, Dgidgenko, 1974).
	Какво е МХ?
	   Метановите хидрати (МХ) са природни образувания съдържащи вода и големи количества метан във формата на лед. От научна гледна точка МХ са кристални тела образувани при умерени налягания (за Черно море чисти МХ могат да съществуват на дълбочини над 500 м) и температури по-високи от точката на замръзване на водата.


	Защо е важно изучаването на МХ? 
	   Хидратите са потенциален енергиен източник на бъдещето; фактор за промяната на климата (източник и природен склад за атмосферен CH4); районите от морското дъно с хидрати са нестабилни; хидрати блокират подводните газопроводи; могат да се използват за повишаване обемите на газ в хранилища; те са маркери за нефтени находища; алтернатива са на тръбопроводите за пренасяне на газ; могат да се използват за спиране  на течове в подводни тръбопроводи; могат да се използват като гориво за двигатели – особено на кораби или да задвижват турбини при освобождаване на газ, без да се променя количеството газ…

	Какво е количеството им?
	   Още няма точен отговор на този въпрос. Но оценката на световните запаси на въглерод в ГХ надхвърля 2 пъти този във всички въглеводородни горива и се измерва в Петатонове (petatons: 1 Pt = 1015 tons). Теоретично 1 обем чист МХ съдържа 164 обема метан и 0.8 обема вода. В природните ГХ обикновено метанът е 140-158 обема.

	«Гасберг»: как ги изследваме?
	   Най-подходящи, но и скъпи, са сондите и подводниците. Сеизмичните методи са най-популярни и производителни. Контрастните скорости на циментирани от хидрати зони създават ясни отражения наречени BSR "bottom simulating reflection" (симулиращи дъно отражения). Изчистването (blanking) е намаляване амплитудата на сеизмичния сигнал, причинено от хидратна циментация на пластовете. То може да се използва за количествена оценка на ГХ.

	Въпроси
	   За да бъде определена ролята на черноморските ГХ трябва да се отговори на много въпроси. Кога са възникнали МХ в Черно море? Каква е тяхната еволюция? Къде да се търсят реликтови ГХ? Възможно ли е да бъде разчетена “замразената” в ГХ геоложка еволюция на басейна? Каква е ролята им бюджета на въглерода, миграцията на въглеводороди, образуване релефа на морското дъно и приносът им към атмосферните парникови газове?

	РЕЗЮМЕ НА ПРЕДЛОЖЕНИЕ ЗА НПИГХ
	Описание на проблема

	Целеви групи 
	населението (20%) и гражданските организации (20%), главно от крайбрежието - медии и Интернет (цели: еко-образование и култура (ЕОК); гражданска активност (ГА);
	представителите на местна, областна и държавна администрация (30-100) - от проекта (ефективно използване на природните ресурси (ЕИПР); подобряване на околната среда (ПОС); ЕОК; ГА; планиране на структурни и социални промени (ПССП));
	ръководителите от частния и държавния бизнес - медии и Интернет; от проекта -  5 фирми (ЕОК; ГА; ПССП);
	академичните среди (20) и еко-журналистите (20) - медии и Интернет (професионална квалификация, търсене на алтернативни източници на енергия и суровини; ЕИПР; ПОС; ЕОК; ГА; ПССП).

	Цели и задачи
	Създаване на проект на НПИГХ, която да бъде предложена на МОСВ. Одобрението и изпълнението и трябва да осигури траен екологичен, социален, икономически и преструктуриращ ефект за населението, разнообразни организации от прибрежните общини.
	Програмата е основа за екологичен алтернативен източник на енергия и суровина, стабилно развитие на нови и организации и работа за високо квалифицирани специалисти;
	Изпълнение на Рамковата конвенция на ООН по изменение на климата (1995) и конвенцията за достъп до информация и участие във  вземане на решения (1998).
	Дейности
	Идентификация / Инвентаризация / Архиви
	Модел / Оповестяване резултати / Дискусия
	Проект Дискусия / Стандартизация
	Изготвяне на отчет
	Очаквани резултати
	   Социални Повишаване знанията на населението за локалните и глобални фактори определящи качеството на околната среда; повишаване способността да се влияе; култивиране толерантност между социални групи и организации; повишаване отговорността на общинска и министерска администрация; стимулиране на отношенията граждани-НПО-академична сфера-медии-власт; преодо-ляване на апатията и анонимността на участниците и повишаване на гражданската им активност.
	Интелектуален продукт Библиотека по проекта; публикации; модел и резултати; проект на НПИГХ. 
	Моля, изпращайте Вашите файлове до А. Василев на gasberg@io-bas.bg:
	Мнения, съвети, web links
	Ваши нови или редактирани части от НПИГХ
	Персонални и фирмени резюмета и т.н.

	Пощенски адрес:
	Д-р Атанас Василев, пк 152, ИО-БАН, Варна 9000
	   GHs have been discovered experimentally in 1811 by Sir Humphry Davy (chlorine bubbling in cold fresh water). Later (1832) Michael Faraday has established first chemical formula of GHs. In 1934 the phenomenon of pipeline blockage by hydrates was described in the USA by Hammerschmidt. In 1948 Strizhov has published assumption about GHs spreading in permafrost areas.  In 1959 van der Waals and Platteeuw have published first fundamental thermodynamic description of GH phase. In 1970 a group of Soviet researchers initiated by Yuriy Makogon has registered the discovery of the possibility of GHs existence in the Earth crust. In 1972 natural GHs for the first time have been recovered in the Black Sea (Yefremova, Dgidgenko, 1974).
	What is MH?
	   Methane hydrates (MHs) are type of natural formation that contains water and large amounts of methane, in the form of ice. From a scientist's point of view, MHs are crystalline solids that form under moderate pressure (for the Black Sea pure MHs exist at water depths greater than 500 meters) and at temperatures above the freezing point of water.


	Why is it important to study MHs? 
	   Hydrates are potential future energy resource; factor for climate change (a source and a sink for atmospheric CH4); seafloor areas with hydrates are less stable; hydrates cause blocking in underwater gas pipelines; could be used to increase the volumes of gas in storage; they are markers for oil deposits; may be an alternative to pipeline as a way to move gas; could be used to patch leaks in underwater pipelines; might be used as a vehicular fuel, especially for ships or to drive machinery without affecting the energy content of the gas…

	How much hydrate is there?
	   There is no definitive answer to this question at this time. However, the worldwide amount of carbon bound in GHs is estimated to total twice the amount of carbon to be found in all known fossil fuels on Earth and measured in petatons (1015 tons). Theoretically, one volume of pure MH should yield about 164 volumes of methane and 0.8 volumes of water. In nature, it is more typical to get 158 or so volumes.

	'Gasbergs': How do we study them?
	   Drilling and submarines are best, but expensive. Seismic is most popular. The contrasts in velocity created by the hydrate-cemented zone produces a strong reflection called BSR "bottom simulating reflection".  “Blanking” is the reduction of the amplitude of seismic reflections that is caused by cementation by hydrate of the strata. The blanking can be quantified to estimate the amount of GH. 

	Questions
	   To understand the role of the Black Sea GHs must be found answer of many questions: When do MHs appear in the Black Sea? What is their evolution? Where to look for relict MHs? Is it possible to reconstruct a "frozen" geological history of the basin by analyzing their structure? What is their role in the carbon budget, hydrocarbon migration, sea bottom relief origin and contribution to the atmospheric greenhouse gases?

	SUMMARY OF PROPOSAL FOR NPGHRD CREATION
	Problem Description
	   Absence of information even in academic environment and eco-journalists about the nature of the gas GH and their importance. Absence of an evaluation for the GH deposits and their distribution area in the Bulgarian Black Sea part. And as a result - absence of a NPGHRD - foundation for significant social, structural, technological and economical progress.

	Target Groups and Beneficiaries 
	The Bg population (20%) and the civilian organisations (20%) and mainly from the beach districts (aims: eco-education and culture (EEC); civilian activity (CA));
	Representatives of the municipality, district and state administration (30 - 100) (aims: effectively utilization of nature resources (EUNR); improvement of the environment (EE); EEC; CA; structural and social changes planing (SSCP));
	Business Leaders (EEC; CA; SSCP);
	Academic environments and eco-journalists - (professional qualification; alternative energy and raw material sources research).

	Project Goals and Objectives 
	Foundation of a NP, which to be proposed to the Ministry of Environment and Water. Its approval and realization would secure a durable ecological, social, economical and re-structural effect for gradually increased parts of population and varied organizations. 
	The program is a base for introducing an ecological alternative energy and raw material resource) and stable growth of new and restructuring organizations and revealing of new positions for various high skilled specialists;
	 Execution of the Frame Convention of OON about global climate change (1995) and the Convention for public participation in the process of decision making (1998);

	Project Activities 
	Identification / Inventory / Archives creation / Inquiry 
	Model quantitative predictions  / Results acquaint / Public discussion 
	Draft program / Social discussion / Standartization 
	Working out project report 

	1. Identification / Inventory / Archives creation / Inquiry
	Creation of project library - sources inventory: bibliographical, data bases, video tapes, Internet resources (on the whole 3 months (m); will grow and after the project);
	Creation of data base with the addresses of interested persons and organizations (parliament commissions, ministries, state and private organizations, media - press, TV) - "participants" (on the whole 1.5 m);
	Carry out an inquiry to find out concepts of participants about the content of such NP. Analysis publication of results in Internet for discussion enrich (on the whole 1.5 m) 

	2. Model quantitative predictions / Results acquaint / Public discussion
	Developing mathematical model for GH reserves prediction and data base with the necessary input information (6 m);
	Programming, tests, numerical experiments and graphical visualization of the results. Model accuracy estimation through re-interpretation of seismic records (on the whole 12 m);
	Building up academic report:"Model Estimation of GH reserves and distribution in the Bulgarian Black Sea Part", 20 copies preparing and sending to participants (2.5 m); report publication in Internet (0.5 m);
	Design, printing (500 - 1,000 copies) and distribution of a booklet (A4, 2 sided, color) with general results, Internet links and addresses for opinions and discussions (3 m).

	3. Draft program / Social discussion / Standartization
	Study of the existing programs and creation draft NP GH (1st edition) through compilation and render an account of collected information. Copies preparation, sending; Internet page; discussion, analysis (2 m);
	Creation draft NP GH (2nd edition); copies; sending; Internet; discussion, analysis (2 m);
	Organize and carry out a work meeting for creation NP GH (3rd edition) with presence of representatives of applicants and media. Copies; sending; Internet publication (2 m)

	Expected Results
	Social Heighten civil knowledge for local and global factors determined the environmental quality; heighten the ability to affect; cultivate tolerance between social groups and organizations; heighten civil responsibility of the municipality and ministry administration; stimulate the dialog citizenship - NGO - academic sphere - media - authority; overcome apathy and desire for anonymous of participants and heighten their citizen activity.
	Intellectual Product Project library; published materials; GH model and results; Draft Bg NPGH in the Black Sea. 
	   Please, send ANY files to A. Vassilev at gasberg@io-bas.bg:
	i. Opinions, advices, web links
	ii. Your new or edited parts of the National Program
	iii. CVs of persons or organizations, etc.

	   Please, send post materials to:
	   Dr. Atanas Vassilev, IO-BAS, PO Box 152, Varna 9000
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