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39639000 Lodwmoem d9d(339e0mdom. 3530900l bLoa®mdg <1.2 8. 396390 LMLEP© 3MNBMZ60s.

Aobors  MboGMwo s 99BHedmmRMEo  [oMImImMdOLss. (3O  ©d  LsdMswme
©obs®moLbgdMo. (3MEvyz30mb0)

39.10 @ - 45.80 3 - derog® 93360030, 3o bsgMOLGIMO, Yoz30LbB9MO, dMFoMsErm 4s30Li39MO,
9md[356m 8530, 3bM3560 s LLEBHI© 3MNBM360 bOgdosbo 3gbFbs®o. bmgdo 3mmbmgsbo
@5  Abb30BoM330M35605.  Bsbogs  MvboG o s FgGHedmOBMo  HoMmdmdmdobss.

153995 M EIHsMHOLHLYdYO. (FMEwg30MmbOo)

45.80 3 - 48.30 0 - dcr0g® 8336030, 05 Bo3MOLRIM WsJgd0s60, 3mdo BogMolEgM0o, Y530L839MHO
393560. 35360900L Log™dg <400 3. Jsbos MBOGHWWO s IYESFMORMWO [oMIMIMDOLLS.
396500 absMOLbgdMwo. (3memz0ombo)

48.30 0 - 54.90 3@ - dwogk 9330030, Vo5 bsEEOLRIO BMWYdosbo s Wsdgdosbo, dmdo
Bo3mobgygmO, g4o30Lx396M0, dmFomswm Ys30LR9gM0, JMmbmzsbo s LG JMmbmgsbo,
b69d0560 3gbF6s6M0. bMgdo 3Mmbmzsbo s AbgowdsM33Mm3560s. Fologrs 3MboGMEo ©s
39¢°0mORMwo Fo03TmdoLYS. LYW ME IBsMOLLYdWMWO. (3Mema0mbo)

5490 9 - 59.00 3@ - Fohbgm0s, GMYMOE dwogH 33360030, BogMolRI® bmegdosbo s
5dq00560, 39do Bomobygmo, go30Lx396M0, LMLESE JMmbmgsbo 3Mmbmgsbo, bMHgdosbo
30636560 3530l Bopowo  Fgdi3geemdom.  bOgdo  Ll@e  3obmgzsbo s
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Ab30ToM(33c0M356005. BoLos FMb0EE0 s 39EodMORME0 FoMTMIMdOLSS. LET s M©
©obsmoLbgdMmo. (3meg0mbo)

59.00 @ - 66.00 @ - doRbgmO0s, BMYMOE dwogH 83360030, BosMolRIO bmegdosbo s
59900560, 3MJo bozMobEgM0, 4s30L83960, LLEBHS© 3MbM360 396365M0 35F5M0L LTS M
999339 md0m.  39FMHgd0L LogMdg <250 83. dobogrs aMsboGMeo s d9GS3MmOHBMO
§o6M3mMBd0LsS. BoFNSME S 505D IbsMOLLYdIMO. (3MEy30mbo)

66.00 0 - 81.50 3 - doRbyME0s, MHMYMOE deogH 33360030, W0S BogMmOLBIO BMEgdosbo s
59900060, BoMolRgMO, IMBsGObK OLGFOH™ 4530L839MH0, LEOE 39PbMZ60 s 3MMbmasbo,
b6m9dosbo 3963650 303M0L Fowswo V9339w mdom. beMgdo LMLEI© 3MPbM3bo  ©s
Ab30mTo6M(33c0M356005. BoLos FMb0GE0 s 39EHodMORME0 FoMTMIMdOLSS. LETrsEM©
©obsmoLbgdMo. (3Mey30mbo)

81.50 @ - 92.00 @ - dohbgm0s, GMYMOE dwogH 83360030, BogMOlRIO bmegdosbo s
5990060, 3Mdo BogmolRgMo, 4s30Lx39MH0, LYY 3MNBMZ60 s 3MMbm3zsbo, boHgdosbo
396365600 303600l Lsdmowm Jgd33gemdom, Jaodol dzocg 899s3L9dwom. bMgdo LbliGow
39mbm3560 s Ab30dsME3wMm35605. 35FMHgd0l Log®mdg <600 83. Tobsgrs gMsbo@mo ©s
39%°0mORMwo Fo03dmdoLsS. (37105 s LYGSEME EIbsMOLbYdMwoO. (3memmaombo)

92.00 @ - 93.00 @ - 30BbgME0s, BMYMOE dwoge 9330030, 005 bs3MOLBIO Wsdgdosbo, dwndo
Bo3®0LBIMO, Yo30Li39600, bMrgdosbo 393s6Mo. 3530900l LogMdg <350 3a. dslogws Jesbo@rwo
@S  99390mOxBMmo  FoMImdmdobss.  LOTMOM® @S 39MRo©  IbIMOLbYdIMO.
(3me)30mb0/d0MH0050 J569d0)

93.00 @ - 95.65 3 - LYLEIE s BMT0YMHSE IB303T, L0s BogMOLBIMO, boMobEgmO, MgmMO,
Lodgom o Ab30doME3wMm3560 3MOLENMMO BoJseo (30MMMYNTMEO T9i330s).
B5365eq00: 20 s 45°, 0830005 60°, de0ge 8F0EMHME-L5T M ME A96MO3L9do, Mbgdo
LoggbOIM030 S dOGHYIWO, BOXMoLGIMO, LYUEIE A9FMBOEEO. (B0MOMSEO Jobgdo)
95.65 9 - 98.30 3 - LYLBHO S LETMOEIM LOIBZOEOL, V0s boEMOLBIMO, bogMOLBYMHO, IMIf35bM
Bog®olngeo, ®mgmEo, LsdMom s  Ab30wdoME3wm3sb60  3MOLEIWMMmO  Bodswro
(300060 gMHIN 0 3m6GsdEGHIM0 F933Ws). b336swgdo: 30 s 70°, 330MHME s LETMsEXMO
396053900,  Mbgdo  LoggbMMgdmHo30 @S  dMGHYJO,  BHOowolgdMo,  LLGo
390MRBOGYIWO0. DMYH0IOD 5QYFOWSL 350TB0EE00. (A0MOMsEO Jobgdo)

98.30 9@ - 99.40 3 - LIS ME 8B3039 S IAHI0BY, V05 bsEMOLBIMO, bszMOLBYHO, MIMNGO,
Lodgom o Ab30doME3wMm3560 3MOLENMO BoJseo (30MMMYMTMEO T9i330s).
Bo365¢nqd0: 45 s 60°, 08305ms 20°, 3F0MOHM® S LBFYSEME Q9bMO3LYdIMO, Mbgdo s
319930, 3MGHYIWO, BowrM3560, LIESO J98MBOGHWO. (30HOMSEO Jsbgdo)

99.40 3 - 102.50 9 - LyLEHO S BMI0YMs© FBI0EY, V05 BoOLBIMO, BozMOlggMOo, IMIf356M
Bo®olygemo, gm0, LsdMom  ©s  Ab30wdsME3wMm3560  3MOLEHIWMMO  Godogro
(30006HMMIMH N0 3006BSJGHMO0 F93300). 633G gd0: 30°, derog® 3F0OME s F0EOMO
396003900,  bgdo,  LsxzgbMEOLYIMO,  Bowmm3zsbo, LMLBEGIE  ©@s  LEBMSEME
390MmRB0GH¥IW0. OO0 FoINBOEHMO. (oMo J569d0)

10250 @ - 103.70 3 - LMbBOo s BMIogMs© 9BHI0EY, ©0s bsgMoLEgMo, bsgMolggmo,
dmygzomowm  BogMolygmo, mgm®o, Lsdosem s AubowrdsMgermgzsbo  3GoliGsemeo
10750 (3000OMMNYIMH N0 3mbESJEHOO FI33Ws). Bsd3Mowgdo 30 s 70°, dserosb d3FoMm
©d 03000MM©  gobmoglgdmewo, wbgdo, LERGHMMHYIM030, Gowm3s60, LMLEGI©® ©d
153995 ME IIMBOGHIWO. (B0MOME Jobgdo)
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103.70 @ - 105.00 3 - 33039 @S d5¢005b 8330339, 3Jo boMoLEgMO, bosMobrgmo, Mgmeo,

bodom s Ab30wdsME3wMm3560 JMOLEIEMIMO B0Jseo (30MMMYINTMEO TYi330).
B5365¢q00: 30 s 70°, 08305m0 45°, §F0EMOHM® S BTYOEIME Q9bMo3LgdMO, Mbgdo s

3130, dOGHYIO, Gom3560, LYUEI® Fodmi0EHwIo. (30600 Jobgdo)

Fodmdmowo BH-201a

90090569MdS 1 5@ 9MbsG Mo figowdodmgdols
GINOGHMO0
Low®dg :112.009
3MmmMobs@gdo X : 4777919
Y : 288327
Lbodomeng 115610

FodOmowo BH-201a dgdsmgmdl  sen@gmbs@owe §9sedodmgdol Gg®o@m®osby. dobo
bow®dgs 112 8.

BH-201a 3506000%g 43b30905 999090 §odmbsgdbgdo:

0.00 @ - 1.00 3@ - yo30Lx39M0, ddo 4s30LBIMO, 8530, 3MNMNbM3zsbo s LMLEI© 3MMbmgzsbo,
P30 @5 LEGMIMIsM33¢ 3560, Wsd0sbo, J3080s60 bOYIo 3963F9d0LS s MMASEEO
6030009693900l 3069 999339 Mdom. 3005 L8 sEm s Jbb30eoM 33w M3960, LG
3oobmgzs60s. 3963900 3MPbMZsb0s. oLy FgEHedmMRMEo FoOmIMTMOOLLS. MMYbo
dobogns  HomBmagboos d3gbstggdoms s Bgbggdom. LBsdMOWME  IBIGOLLYdIMWO.
(605003590 Bagmzogmo g3965/3mmmz0ombo)

1.00 8 -2.00 3 - droge 8336030, Y530L839MH0, 320 Y530L839M0, bs3MOLBIMO, 8530, 3MPbM3BO,
93080560 bMgdo 39636sM0Ls s 353M0L Ladmowm 98339 Mmdom. §308s 3Mmbmgsbo ©o
Albgzom o6 (33c0M35600. 3963900 3MmbM3560s. 353000 Log™Mdg <300 30. Fsliogws JEMsbodmewo

@5 39359OH B0 [oMmTMIMBdOLS. (3990 ILMOLHYdIMEO. (30 y30Mmb0)

200 3 - 9.80 3 - dwogH 033601030, Y530Lbx8gMO, FMJo Ys30LBIMO, bszMolggmo, dwmdo
Bo3®olngcm0, dmdfj3s6m 8530, 3MbM3B0 s LYLGs© JMmbmgzsbo, bMgdosbo 3963Hs@o s
39F560. 3963900 3bm3zsbo s LYLEBHS© 3MPBMZs60s. 39FMd0L LogMdg <250 8d. bMgdo
brbGo©  3Mobmgsbo, Lsdmswm s bbgzowdsMmEgwrm3s60s.  obogs  aMsbodmwo s
39¢59mORWo FoM3TMdOLYS. (3P IHIOOLLYdWMWO. (3memz0mbo)

9.80 @ - 12.60 3 - dewrog® 9336030, Y4s30LBIMO, d9do Ys30LBIMO, os bsgMoliggMo-dwdo
Bogmobxygmo, JMombmgsbo s LMLbGs  3Mobmgsbo,  (3Mow-bosdmowmdsm3zermgsbo,
530060, §J3080560 bEYFo 3963900 Lydwysem 899339 md0m. 3963900 LliBeE 3MMbM3s60s.
J30ds  LlGo 3Mobmgzsbo ©@s  AbbgowdsM33wmgsbos.  obos  aMsbodmwo s
99G99ORMOo HoMmIMTMOOLS. 5M03WIBEH0ZMEO. (37100 S B5TSWME IBIGOLBYdIMO.
(3mez30mb0)

12.60 @ - 16.00 3 - deroge 83361030, 05 bo3MOLRYMO, BoMoLRIMO, 3530, LYLEIE 3MYNbmzsbo
5 3Mmbmgsbo, bMgdosbo 39bF6sMo 303M0L Lsdmowrm 899;3390mdom, sdosbo  Jz0dol
d9053b90eom.  bMgdo  LMLEGHO©  3MMbmgzsbo @ JMombmgsbo,  Lodwmowem s
Albg0 oM 33c0M356005. 35FM900L Loa®dg <200 83. Jobogs yMboEMEo s 39ESTMEMTMEO
0o00MImdoLsy. 3OO @O BSFMOWME  @IBIMOLLYIMWO. B  FEOLEGH0ZNMO.
(3mgmz30mb0)

16.00 3 - 20.60 @ - Aot 83360030, 005 Bo3MOLRIMO, 4530LB9IMO, LMLEBHIE FMIMYISMGOMEO
@5 LMLEI© 3Mmbmgzebo, (3Mow-dlbgzowdsmzemagsbo, d30dosbo bMgdo 396Fgdols s
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3oFMoL  d3oMmg  090339mdom.  d300s LG  3Mobmgsbo,  Losdwogom s
Albg0mdoc33c0M35605. 3963930 LMLEBHO© 3MPBMZsb0s. 39FMOL LogMdg <600 8. Tologws
30560@Mo o 3939dmOBMo  HoMImImdoLss.  BsdMem©  oba®molbgdmEos.

(3merey30060)

20.60 @ - 21.80 @ - 93362030, 005 4530L8BIMO, 4530LBIMO, boE3OOLRYMO, 39PbM3Zs60 S LB
399bm3560, Abgodsm3zermgsbo J3o0dosbo bMgdo 39639d0L 9306y 98339 mdom. J300s
3oobmgzsb0, LsdMowm s bgowdsM33ermgsbos. 39636500 JMmbmgsbo s LbGo
3obmgsbos.  Foboems  aMsboGwo s 9Bs0mOHBMwo  [omAMmIMdoLss.  Bodweem©
©obsmoLbgdMo. (3Mey30mbo)

21.80 3 - 24.00 3 - dgwog® 8336030, W05 boaMoLGRYMO, bogMolRgMo, 8530, LYLES® JMMbmgsbo
o 3Mombmgsbo, bMgdosbo 39636500 353M0L Lodwmowm TF9d;3gemdom. bMgdo Lyli@o
30bm3560 s 3mbm3zs60, Lodwswrm s b3 TsME3ePM3960s. 3530900l LogaMdg <500 4.
Aobors  MmboGwo o 99BHedmmzmEo  [oMImImdoLss. (I @O LsdMowm
©obsmolbgdMo. (3meygombo)

24.00 @ - 30.00 @ - 9336030 5 dW0YM 93360030, VOS> Yo30LRIMO, Y4o30LRgIMO, bozMoling®o,
3obmgsbo s LYLGe© 3Mmbmgsbo, §3mow-dlbgzowdsmigzwmgsbo, Jzodosbo bMgdo
39639000 Lsdwswm 999(339e0mdom. 3005 390bM3960, Lsdwswm s Ab3odsM(33M3560s.
dsloams  2M0boGMo s  39GHedmnOBMo  FoMImdmdolss. 3Ms©  ©IbIMOLLYdMWOS.

(3mem30mb0)

30.00 @ - 40.60 @ - dgog® 9330030, OS5 Bo3MOLAIMO, bs3MOLRYH bmergdosbo, dwdo
Bog®olmg®o, ds30, LbMlGs  3Mobmgsbo s 3Mmbmgsbo,  0830smo  bLMLEGO©
dmIMH35gdero bMgdosbo 3963bs6o. begdo Lo 3mbm3sbo s 3Mmbmgsbo, Lsdrserm
@5 Abb30wdoM(33eM3560. oLy  AMboGHMWo s FgBedmOHBMwo  HoMmBmTmdoLss.
153995 M IHsMHOLLYdMO. (Meyg0mbo)

40.60 9 - 56.20 3 - d0gM 33360030, 05 bo3MOLGYMO, bo3MOLBIMO, VO Y530LRGM HBrmEgdosbo,
dmdo  bogMobygmo, 9530, LG 3wWobmgzsbo ©s 3Mmbmgsbo, 0dz30smo  LMLEGHS®
dmIMH35gdero bMgdosbo 396Fbs®ro Lodmoem 30300l d9d;339cmdom. bMgdo L@
3700bm3560 s 3mbMm3zs60, Lodwgswm s b3 TsM33eM3560s. 3530900l Loga®mdg <600 4.
dsbogws  MsboGMeo s d9@EHedmOHRMwo  HoMmImMImMdOLss. LsdMsWMmE sbsMOLbYdMEO.

(3mgr30mbo)

56.20 @ - 60.10 @ - doRbgY0, HMAMEE dwoge 83360030, Vs BoMOLBYMO, BogMOLEgMO, VoS
4530Lx39MH  BmEgdosbo s  @odgdosbo dMdo  bogMobxgmo, LG Imobmgsbo o
3Mmbmgsbo, bMHgdosbo 39636500 s 39F9M0. bMgdo LG 3Mmbmzsbo s 3Mmbmasbo,
bodmoem s BAoGMmToM330Mm35600. 35360900l Log®dg <900 83. sbogws aeMsbodmwo s
39%°dmORMwo Fo03dmdobss. (3memmz0mbo)

60.10 8 - 77.10 0 - 9oBbgmeo, GMymOE dewoge 09330030, bsgMoLERgMHo bmegdosbo s
59900560, 3Mdo BogmolngMo, 4s3obxsgMo, LYILESE 3MNBMZ60 S 3MMbm3zsbo, boHgdosbo
39636500 3536M0L LsdMowm s Fopowo dgd;339emdom. bMgdo LlGo Mombmgzsbo ©s
3mobmgzsbo, LsdMswm s  Abgodomgzmrmgsbos.  3oFMgdol LogMdg <4000d3. dsboens
36560@Mo s 89@99MOHBMo [oMmIMTMOOLLS. (3919 O B5FMHME IBIGOLBYdIMO.
(3mgm30mb0)

77.10 @ - 86.00 @ - 9oRbymros, GMYMOE, dwogH 0330030, ©0s bogMolygmo, dmdo
Bo3m0oLBIMO, go30bB9IO BMEYO0sb0 s Wodgd0sbo, boaMOlEgMo LB 3MbMm3zsbo s
3Mobmgsbo bMgdosbo 39636560 ©s 39FsMo. bOgdo LLEBIE 3MPbM3Bo s 3WPbM3boO,
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bodmoenm s dbbgowdo®mEwmgsbo. 3530900l LogMdg <400 83. dsbos MsboGMmo s
39%°0mORMwo Fo03mdmdobss. (3mez0mbo)

86.00 33 - 96.50 99 - d0RbgME0s, MMM dE0gH 933601030, V0S BozMOLBIMO, BogMolgzge
bmgd0sb0, 37do Bog®olngmo, bsgobgg®mo, 9530, LYLGIE 3MPbM3ZBo s 3MPbmgzsbo,
0030005 BYLEGs© dmdMy35wgdmwo beMgdosbo 396365M0. b6Hgdo Lbdow 3Mobmgsbo s
390bm3560, LM s ABBZOWTSM(33M35605. ToLoEs AMBOEHWMWO s 93RO
§om3mdMd0Lss. BsFsEME EIbsMOLBYdEO. (3ME30mbo)

96.50 99 - 100.50 33 - dohbg0s, MMM Aoy 93360030, VoS BogMOLEYMO, BogMoligzge
Dmgd0sbo @y odgdosbo, dMdo Bog®olng@o, LG JMmbmgsbo s 3Mmbmgsbo
beMqdosbo 3gb3bsM0o 3030l Lodwmowm d99339mdom. bmgdo LybGo JMombmgsbo s
3oobmgsbo, Lodwmogm s bbgowdo®m3gwrmgsbo. 353Mgdol Log®mdg <350 33. dsboews
36560@Mo ©s 39@99MOHBMo HoMmIMTMOOLLS. (399 O BsFMSEME IHIGOLLYdIMO.
(3mez30mb0)

100.50 30 - 101.80 33 - 83039, LOLO, 0 bsEMOLRIMO, bs3MOLBIMHO, IMAf356M BogMoliggmo,
MINO0 Wsgd980560 s BMgd0s60, 3v9do bogMobEgMO, Ab3z0WTsM(330M3560 3MolGswGHo
R0Joo 5 39305G0G0/33o@0.  badMowgdo:  30°,  doewosh  3F0MHME-Lsd MmO
39bogqdo, Mbgdo, ULoxggbwMmgdmozo s  GHowEMm3zsbo, LMLEI®© ©s  LsdMsEm©
3°00530@o. (306000 Jobo)

101.80 99 — 104.90 33 - dwoge 933039, Lo®o, d9do BsgMolggmo, ImIf39bm bogMmoligggH
Bmgd0560, 005 653MOLRIMO, Ab3zoWToM(33¢M3560 IGOLEWMMO Bogowo. bs3Mawgdo:
10-20°, 830@OMO-BsONMO 2obaoggdmmo Mbgdo s 30, dOGHYIWwo, LMYLGHI© S
153995 ME OIMBOEHWIWO. (OMOMSEO Js69d0)

104.90 990 - 108.50 99 - Ly BOIBHI0EOL s 3B30EY, Lo®o, 8do Bogmolgg®o, dmdfzsbm
Bogmobygmo, 5FMGEgdMEo ©s HBMEgdosbo, ©os bsMolygho, dubgzowdsmEzwmgsbo
3O0LGIMOM0  Bogdoeo. bodMowgdo: 20-sb 30° o 70°, 9F0OHM© ©s L3S M
39boggdo Mbgdo, dMEYI0 ©d GHow™3560, LMLEIE FITMBOGHIWO. (FOMOMSPO
Jo6900)

108.50 90 - 112.00 33 - LsdMsm© LYLBHO-033039, LBdLo s LMLEIE FodngoGwo, dmdo
Bogmobxygmo, bogMolygMo, ™MINGmO, 5FMHYIdMo s HBMmEgdosbo, ©os bsgMolyg®o,
dlbz0dsm330Mm3560 3MOLEGH@MOO Bogseo (30EOMMIOTMo Fga3ws). bsdGowgdo: 30,
45 ©s 0030005 70°, Lgd3MOHODMbEIWMO, 8F0EOHM® s LYTMsM® Qobmoglgdmero,
»bgd0, 0OFHYIWO s GHOWOM3560, LNLEHS© FodnBoEWO. (0M0MsEO J569d0)

7. 31336900

1. 9mORM@Myomcs©  Msombo  foMdmygbowos  Fomswrdmosbo,  ghmBovrem-
©969905301M0 MJ0gBOM, d39¢00 S M9b5TgOMMZY 53Yy0b3z56M9dgd0m.

2. 1533930  BHIOOGHMM0s  JOMOMIPI® 53G0S 3693500M0v-3503M0E0
39600m©OoL 65306 3mMTs300L (En) Jobgdoom: abgobo, dg@sasbo@o, mobsgodswro,
505308M0G0 @S J0dToBH0EO.

3. L5doM390MmB 30QMHMYGMEMAOMOO EIM0MbYdoL Ldgdol dobgwzom, LadMmmgddm
AIO0GHMOM05 30930036905 B356900L b53M5M356-(goe(bgz0s60 LobEgdol Msombl.
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4. 9.2599m90odol G9d@™mbozmmo bdgdol dobgwgzom (2000 §) Ls33E930 BHIOOGHMOOS
d9000L e33O0 MmOMA969BoLOL BomFs LobBgIol Botywqddo;

5. Bodomomggarml BgoldwGmo Lsdodmmgdol G»y30l Jobgzom, 15331930 BHIMOGHMM0s
Boghs #2864 009336905 9 doosbo  Fofolidzmgdol  Bmbsl  LgolidwmGMmdol
MobBMI0wgdm 3mgn0309bG0 0,43-0b GHMeos (L538gbgdwm bm®MIgdOL s Fglbgdo -
»BgoLIMIgg0 Fdgbgdemds” (36 01.01-09)).

6. 30™m9dGH0Mmgd0L oMM JEo30Lm30L AoBboMWos ©sddOL dmfigmds Mfobogwo
500 IEY05MJMB0B  (3BIMYJBH0MgdOlL G0 gBs30) 621 Td-om bBgz0m
(BOowmgmom), Mobo Jobgboi Mgaombdo  sMOLYdMEO  MHE393900L  Bogergdo
39360390,  dglodsdobs  Lsdodo  4gmEObsdodMo  Imgegbgdol  Fo@dmddbols
6530900 BsdodMMgdss. 30MI3¢032IM0 Mo BsBOOLOm 30 6530l s ByblgcMsl
bgmd7dL M0l Fo63m0gdbgds MeG™ Fowowo ©sfbg3s.

63N gd0

20



3650 1 - F53MHOoEgdoL
00 M0©o 1393900

FOOMMMOE0
BH-101

21



Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-101
Job No Date Ground Level (m) Co-Ordinates (WGS 84 UTM) 7
Start 6/7/2016 38N 288402.82
PO 4100620139 Finish 6/14/2016 1529.74 4777825.23
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 1 of6
RUN DETAILS STRATA o o %
TCR ' Depth DESCRIPTION SE|EE
Depth (Eé%) ‘({5\; Sample Rc)dvcd Legend|(Thick- < g 3 «; e
b o | Level ness) (Casing)(Water) Detail Main =ald s
L 0.0 Grey dark brown black fine to coarse
E angular & subangular sandy GRAVEL.
F Sand is medium & coarse subangular.
o Medium sorted. (COLLUVIUM)
ol 87
F (0]
- 130 - 2.00 Infills of
r [ slightly silty SAND.
F 20 1527.74
F 50 for 200mm | 2.00 - 2.35 CPT Very dense grey light grey spotted dark
r '§19, stained orange angular & subangular
F 2)0) gravelly COBBLES & BOULDERS.
L 92 Gravel is angular & subangular coarse.
C 0 Boulders are <350mm in length.
C Material is granitic & metamorphic in
L origin. Poorly & medium sorted.
F 3.5 (COLLUVIUM)
. 40 for 110mm | 3.50 - 3.76 CPT
¥ EXLY
- - (3.5)0
F 90 L
C 0 C
: o
E5.00 124740~ OF 500
C '?2 28 Very dense grey light grey orangish
r é: brown angular medium & coarse
F 2 oOF GRAVEL with medium cobble content.
L 71 O “oF Cobbles are angular & subangular.
C 0 0 of Material is granitic & metamorphic in
C g o g(2.00) origin. Medium sorted.
: o o (COLLUVIUM)
r_6.50 \?) °°§:
5 1522.74(%2 <%F 700
r 05 OC Very strong grey light grey Astrca!md &
r 0 0 - spotted dark grey BOULDER of gneiss
- O< (1.10) material. Joints: closely spaced 30"
C D - undulating & planar rough slightly
E 8.0 152164 OC 8.10 weathered. (COLLUVIUM)
L =L : 25 fi 2
C ®.4 - mzrs(?'m“ ggg P8'00 S Very dense brown dark brown black
N Ok 53) . ermability Test pres anenlar S cibe lar fine
L o o f )0 (constant head) No.1: grey anguat ceubangl artne 1o
E & . oF K=5 2882F-05 coarse gravelly SAND with low cobble
L 0 Bk s o content. Gravel is angular & subangular
= 7. OF fine to coarse. Cobbles are rounded &
o O. - f subrounded. Poorly & medium sorted.
E 95 ok (ALLUVIUM)
; kel
: QLA
Daily Progress and Water Observations GENERAL REMARKS
Date Time BI")LCI])‘((I’II'*‘ ‘]’“‘g‘\‘;f ch:}?('j’im Remarks Borehole advanced through alluvial/colluvial granular soils down to 56m
T w=R 7 using continuous rotary wireline coring techniques. PQ size core barrel
ggg?ig (1)2(3)8 288 zggi:gi St Ilh];g 16:00-PQ (ID:114mm) was used down to 17m; HQ size (ID:89mm) down to 45m;
aia : £ S vy NQ size (ID:71mm) down to end of hole. PQ csg (ID:103mm) was set at
17m; HQ csg (ID:78mm) at 45m; NQ csg (ID:60mm) was set at the end
of hole. 5 x Lefranc tests were carried out. Borehole was back filled with
arisings. CPT = Cone Penetration Test (no sample taken).
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to problems with the core barrel
disassembly and blockage within the bore barrel itself.
All dimensions in metres | Client . . . | Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia |Plant Used Boart Longyear Delta 520 Levan Ivanidze
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-101
Job No Date Start 6/7/2016 Ground Level (m) Co-Ordinates (WGS 84 UTM) 3
art 6/7/2016 38N 288402.82
PO 4100620139 Finish 6/14/2016 1529.74 4777825.23
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 2 of6
RUN DETAILS STRATA o o %
TCR » Depth DESCRIPTION Edles
Depth (Eéﬁ) %{iﬁ\)’ Sample lit.Cdy(:? Legend|(Thick- SPT . ‘;;' i = j
- (%) Ve ness) (Casing)(Water) Detail Main = n|lE A
- & @ - b Very dense brown dark brown black
C 0 ’ O -QO; grey angular & subangular fine to
r higlal o o coarse gravelly SAND with low cobble
F d ' g- content. Gravel is angular & subangular
E11.0 5 Ok fine to coarse. Cobbles are rounded &
B 11.00-11.11 Q.- F(5.90) 0 for Omm subrounded. Poorly & medium sorted.
C SPTD ey O (gs/ (ALLUVIUM) (continued)
- Aot (o
F 65 < .-.f
o 0 e OF
3 %o
E 125 R
C 12.50-12.95 5. a N=40 12.50 Permability Test
r S O " Of 7_;{'{53, (constant head) No.2:
- S F (235)0° | K=3.0205E-04
E e P
C 2 (S .Qf
g .. O
r 14.0 ]515.74';(). “.p 1400
r WV 4 Dense grey light grey spotted grey
E Z)O é: orangish reddish brown angular medium
E 2 oOF & coarse GRAVEL with high cobble
F 60 O = ol (1.50) content. Cobbles are rounded &
C 0 5 0 oF subangular. Material is granitic &
[ o g metamorphic in origin. Medium sorted.
g 15.5 1514.24 OO ?: 15.50 (ALLUVIOAD
i M O St d o
B o f Brown dark brown subangular fine to
F 151374 - o F (0]560 0 coarse slightly gravelly SAND. Gravel
= - T - is subangular fine. Well sorted.
g 60 O ¢ (ALLUVIUM)
r Y D ©f Dense & very dense light grey grey
E O ¢ streaked grey stained orangish brown
E D O 3 subangular & angular gravelly
17.0 O° ¢ » COBBLES. Gravel is angular coarse.
C Do OF “}“7‘ -23 17.00 - 17.45 CPT Material is of granitic & metamorphic
C O ¢ 47.10.11) 17.00 Permability Test | origin, Medium sorted.
r D b F(3.10) (170 (constant head) No.3: (C()LLUVIUM)
o 79 N K=5.2413E-05
4 0 [
ol b OF
; o ¢
F 18.5 be OFf
E )Ooo . 25 foromm | 18.50 - 18.50 CPT
B r 33y
- 1510.64| © 19.10] (%0
r ‘f?: OC Very strong light grey streaked and
r N r spotted dark grey BOULDER. Joints:
- CO(F (0.90) medium & closely spaced 20 & 45°
E 20,0 1509.74 )m(“: 20.00 undulating & planar rough slightly
Daily Progress and Water Observations GENERAL REMARKS
Date | Time Bgr‘ehole Water D‘(‘;ﬂl‘f}"ﬁm Remarks Borehole advanced through alluvial/colluvial granular soils down to 56m
09-06-16 | 1000 11400 | 7.50 14 0(‘)", 1‘03' using continuous rotary wireline coring tccl}niqucs. PQ size core barrel
10:06-16 | 0815 | 2000 | 620 20.00/78 17m: reduce to HQ (ID: !_I 4mm)‘ was used down to 17m; HQ size (!D:S‘)lpm) down lo<4<5m;
NQ size (ID:71mm) down to end of hole. PQ csg (ID:103mm) was set at
17m; HQ csg (ID:78mm) at 45m; NQ csg (ID:60mm) was set at the end
of hole. 5 x Lefranc tests were carried out. Borehole was back filled with
arisings. CPT = Cone Penetration Test (no sample taken).
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to problems with the core barrel
disassembly and blockage within the bore barrel itself.
All dimensions in metres | Client . . . Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia |Plant Used Boart Longyear Delta 520 Levan Ivanidze
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-101
Job No Date Start 6/7/2016 Ground Level (m) Co-Ordinates (WGS 84 UTM) =
AEEN 2 38N 288402.82
PO 4100620139 Finish 6/14/2016 1529.74 4777825.23
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 3of6
RUN DETAILS STRATA o ul B
TCR N Depth DESCRIPTION S E|5E
Depth (Eé{{)) l}&\{ Sample [ic’f‘i/t?l Legend|(Thick- ~ SPT 5 : g §. ; é
WL (%) ness) (Casing)( Water) Detail Main ool
E D wga}hcrcd. Material is of metamorphic
b /A origin. (COLLUVIUM)
- N L Very dense dark brown black
C °0 %4 ery dense dark brown blac
E ‘71' 1508.99'F = & 20.75 subangular coarse sandy GRAVEL.
C O C Sand is subangular coarse. Medium
E )OC (0.75) sorted. (ALLUVIUM)
C 21.50! 1508.24 ¥ 2150 Strong & very strong lig'm‘ grey spott?d
- oL 21.50 Permability Test grey BOULDER. Joints: closely spaced
E 59 8 (_c nctant el d) No e 60" planar rough slightly & moderately
E ot e K=1 0‘9‘ SE-04 weathered. Material is of metamorphic
. 68 o -F(1.40) ' origin. (COLLUVIUM)
r 0 BN Dense brown dark brown black angular
o N o & subangular medium & coarse slightly
r A gravelly SAND. Gravel is angular &
r 23.0 ]506'84{— s 22.90 subangular fine & medium. Medium &
- 2 =& N=33 23.00 - 23.45 CPT well sorted. (ALLUVIUM)
o &ﬁ + 1(41_(7'_ ;?7) Dense brown dark brown grey spotted
E -0 @m: (23)0 grey stained organish red subangular &
- 73 Oy oF angular fine to coarse slightly sandy
£ 0 © o%: GRAVEL with medium cobble content.
C ?’O- of Sand is subangular coarse. Cobbles are
E 1) of subangular & rounded. Poorly sorted.
F24.50 @ﬂ’g; (3.10) (ALLUVIUM)
: ) o%t
o 4o\
s 7 to} ééa:
s 0 0 O @|:
E 26.00 1503.74|/90 4F 26.00
r QL T\'?W‘ 26.00 - 26.45 CPT Dense brown dark borwn grey spotted
C ra ~°O; | _;_‘11[_]'19 10y | 26.00 Permability Test | grey subangular and angular medium to
E .O. e (26)() (constant head) No.5: coarse gravelly SAND with low cobble
L 44 Sk K=7.6479-05 content. Gravel is subangular fine &
C 0 7 oOF medium. Cobbles are angular &
- o - -F2.00) subangular. Poorly & medium sorted.
F S '<S' e (ALLUVIUM)
== o Res
E 150174} - “9F 2800
o % C: Strong & very strong light grey spotted
C 0 N - grey streaked grey stained orangish red
E O - (1.00) BOULDER. Joints: closely & medium
L D : spaced 45 & 60 planar rough slightly
E 29.00) 1500.74 OC 29.00 & moderately weathered. Material is of
a Jbv . 50 ‘b{gz)‘?“““ 20.00 - 29.29 CPT metamorphic origin. (COLLUVIUM)
C C 2217
r b O® - 290
F 61 L
r 0 )n%) 5
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bgree;(}xlle \E':\t:lr D e;l;:‘(?l%m Remarks Borchole advanced through alluvial/colluvial granular soils down to 56m
11:06-16 1 08.15 1 26.00 | 6.00 26.00/78 using continuous rotary wireline coring techniques. PQ size core barrel
-1 o > > - (ID:114mm) was used down to 17m; HQ size (ID:89mm) down to 45m;
NQ size (ID:71mm) down to end of hole. PQ csg (ID:103mm) was set at
17m; HQ csg (ID:78mm) at 45m; NQ csg (ID:60mm) was set at the end
of hole. 5 x Lefranc tests were carried out. Borehole was back filled with
arisings. CPT = Cone Penetration Test (no sample taken).
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to problems with the core barrel
disassembly and blockage within the bore barrel itself.
All dimensions in metres | Client o ) ) Method/ Logged By )
Scale 1:62.5 Salini Impregilo, Georgia |Plant Used Boart Longyear Delta 520 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-101

Job No Date Ground Level (m) Co-Ordinates (WGS 84 UTM)
Start 6/7/2016 I8N 288402.82
PO 4100620139 Finish 6/14/2016 1529.74 4777825.23
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 4 of 6
RUN DETAILS STRATA . E
IER e Depth DESCRIPTION SE[EE
Depth (FS{%%) REN| sample lﬁit? Legend|(Thick- SPT i - .E_' E
WL (%) ness) (Casing)( Water) Detail Main ol B
[ bu C Very dense light grey grey spotted grey
E 305 e stained orangish brown subangular
— o ¢ gravelly COBBLES. Gravel is angular
L b OF (3.40) medium to coarse. Material is of
F 5 F granitic & metamorphic origin. Medium
C w )OO r sorted. (COLLUVIUM) (contintied)
r ° r
[ 0 O ¢
; b OF
E 32,0 )Q o) F
b O r 25 ijr Omm 32.00 - 32.05 CPT
i 1497.34h " ~F 3240 5
F xp (32)0 Very dense brown reddish brown grey
F 33 - ’{ . subangular & subrounded medium &
E 0 <o coarse slightly silty SAND. Non plastic.
. L Well sorted. (ALLUVIUM)
r P
r 33.50 R
n 13.50-33.95 . F N=52
E SPTD . F (2.60) 7,01/
¥ X ( e
= P (33.5)0)
o 79 fL X
[ 0 E R
L X
r E
r 35.0 1494.74] .* X . 35.00
r o . - Very dense brown dark brown black
F Ca grey subangular & subrounded medium
F Lt & coarse slightly gravelly SAND.
F 73 ot (1.50) Gravel is subangular fine. Well sorted.
b 0 b (ALLUVIUM)
a DR
r 36.50 1493.24| .~ 36.50
[ [2 o°4 Very dense grey dark grey spotted grey
E EDO é: 0.80) stained orangish brown subangular and
F > «Q_—( : subrounded medium & coarse
F 87 1492.44 mf oF 3730 GRAVEL with medium cobble content.
[ 0 b‘*’ - Cobbles are subrounded. Medium
[ C sorted. (ALLUVIUM)
[ b O Very dense light grey grey spotted grey
- 38.00 ©_¢ ) § stained orangish brown subangular &
[ b 9 L 25 forOmm | 38.00 - 38.10 CPT subrounded gravelly COBBLES.
u ot 23) Gravel is subangular coarse. Material is
[ Do OF (2.50) (80 of granitic & metamorphic origin.
F ?:; O_¢ Poorly & medium sorted.
£ )@C) L (ALLUVIUM)
E 395 309 f
. 1489.94D° O 39.80
- xX . LF
Daily Progress and Water Observations GENERAL REMARKS
Due | Tine P Vo] | il | Romarks ___{ Boreole advanced trough sl gt sols dowr i S
12:06-16 | 08.15 | 35.00 - 35.00/78 [‘,'\'r“l,llc'ib”ﬁt An:tcmzm‘. (ID:114mm) was used down to 17m; HQ size (1D:89mm) down to 45m;
OSIUIVE WALEE Pressure. | ey size (ID:7 lmm) down to end of hole. PQ csg (ID:103mm) was set at
17m; HQ csg (ID:78mm) at 45m; NQ csg (ID:60mm) was set at the end
of hole. 5 x Lefranc tests were carried out. Borehole was back filled with
arisings. CPT = Cone Penetration Test (no sample taken).
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to problems with the core barrel
disassembly and blockage within the bore barrel itself.
All dimensions in metres | Client . . . Method/ Logged By X
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Boart Longyear Delta 520 Levan Ivanidze
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-101
Job No Date ) Ground Level (m) Co-Ordinates (WGS 84 UTM) &
Start 6/7/2016 38N 288402.82
PO 4100620139 Finish 6/14/2016 1529.74 4777825.23
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 50f6
RUN DETAILS STRATA 5 v %
< d'e Depth DESCRIPTION 5 cE[EE
Depth (éég) i({uf;,\)/ Sample R“d L;j Legend|(Thick- SPT ) g 2 ; 3
i AN Leve ness) (Casing)(Water) Detail Main EalE R
E 0 > F Very dense grey dark grey subrounded
N 0 BT (1.20) & subangular fine & medium slightly
r R silty SAND. Non plastic. Well sorted.
- L+ x ‘t (ALLUVIUM) (continued)
E 41.00 1488.74|% . ", F 41.00
o Jbu g 25( =i;r ??F“ 41.00-41.11 CPT Very dense grey dark grey spotted grey
o D ©F 25)° stained orangish brown subrounded &
E o ¢ 4100 subangular gravelly COBBLES. Gravel
L 87 L is subangular medium & coarse.
E 0 D 9 L Material is of granitic & metamorphic
n O - origin. Poorly & medium sorted.
b DOOO : (ALLUVIUM)
- S -
== F (3.00)
C D &
- >® of
F 28 O ¢
o 0 Do OF
F O, ¢
E 44.00) 1485.74 )p\O E44.00
E x . -F 50 for 100mm 44.00 - 44.24 CPT Very dense brown dark brown
E 148524k - 7 (02&0% 0 (]1};_*3'2‘)" subangular & subrounded medium to
F ?Z ARL.IEY : (44)0) coarse slightly silty SAND. Non plastic.
: o7 Well sorted. (ALLUVIUM)
r_45.00 D E Very dense grey spotted & streaked
g O ¢ dark grey stained orangish brown
E Ot subangular & angular gravelly
C L COBBLES & BOULDERS. Gravel is
E L subangular medium & coarse. Boulders
C 0 9 are <300mm in length. Material is of
C 0 5 &T granitic & metamorphic origin. Poorly
L ? r & medium sorted. (COLLUVIUM)
u OF
E 47.00 @ L
: O &
C ?}O L (5.50)
. 57 OF
C 0 @ [
F 485 iO[E
L 48 L
C 0 r
E_50.0¢ 1479.74 F 5000
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bgﬁ:‘l‘}’lle Yf:\‘:; Dfﬁ;’gﬁm_ Remarks Borehole advanced through alluvial/colluvial granular soils down to 56m
130616 | 0830 1 42.50 4p_‘, 50/78 Artesian. Positive water | USing continuous rotary wireline coring techniques. PQ size core barrel
S . S B S elan. Og' _'f“ waler (ID:114mm) was used down to 17m; HQ size (ID:89mm) down to 45m;
pressure. NQ size (ID:71mm) down to end of hole. PQ csg (ID:103mm) was set at
17m; HQ csg (ID:78mm) at 45m; NQ csg (ID:60mm) was set at the end
of hole. 5 x Lefranc tests were carried out. Borehole was back filled with
arisings. CPT = Cone Penetration Test (no sample taken).
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to problems with the core barrel
disassembly and blockage within the bore barrel itself.
All dimensions in metres | Client . . . | Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia |Plant Used Boart Longyear Delta 520 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No
BH-101

Job No Date Surt 672016 Ground Level (m) Co-Ordinates (WGS 84 UTM)
art o772 38N 288402.82
PO 4100620139 Finish 6/14/2016 1529.74 4777825.23
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 60f6
RUN DETAILS STRATA o ol ‘§
t . N Depth DESCRIPTION RN
Depth [[%%E) REN] sample li":{t{j Legend|(Thick- SPT i 2 2l
WL (%) ness) (Casing)( Water) Detail Main = wn| E
i o Very dense brown dark brown grey
E SO subangular medium to coarse gravell
E e p 070 SAND, Gravel is subangular fine &
[ AR : . Gravel is subangular fine
[ 87 1479.04] o 50.70 medium. Medium & well sorted.
F v o4 (ALLUVIUM)
F D b Inferred as very dense grey spotted &
F O ¢ streaked dark grey stained orangish
r S1.5 OF brown subangular & angular gravelly
[ C COBBLES & BOULDERS. Gravel is
[ C subangular medium & coarse. Boulders
r - are <350mm in length. Material is of
r ‘("]’ B OE: granitic & metamorphic origin. Poorly
E P E & medium sorted. (COLLUVIUM)
g Or
E 53.0 @ E
; o[
[ C(5.30)
o OE:
r 51 L
: 0 Of
F 54,50 fo 2[
f -l
N zj D -0 N
[ ) AT
[ D+
E © ¢
F 56.0 1473.74P\_OF 5600
r r End of hole at 56m.
Daily Progress and Water Observations GENERAL REMARKS
Date | Time Bgth]e Water b ,(S;f,?"félll Remarks Borehole advanced through alluvial/colluvial granular soils down to 56m
3 (VAL ~ —— | using continuous rotary wireline coring techniques. PQ size core barrel
:3:32%2 ?i?)g ;288 - 2??38’28 Ti::?:l-’{;::[:":]:liik[; (ID:114mm) was used down to 17m; HQ size (ID:89mm) down to 45m;
o ' S pressure. VQV NQ size (ID:71mm) down to end of hole. PQ esg (ID:103mm) was set at
Artesian. Positive water 17m; HQ csg (ID:78mm) at 45m; NQ csg (ID:60mm) was set at the end
Pl_’N:::";:'I1 d(]:l‘ll:;:lr‘i\:lu . of hole. 5 x Lefranc tests were carried out. Borchole was back filled with
B - arisings. CPT = Cone Penetration Test (no sample taken),
17-06-16 water level
recorded was 2.38magl. | N some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to problems with the core barrel
disassembly and blockage within the bore barrel itself.
All dimensions in metres | Client . . . Method/ Logged By )
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Boart Longyear Delta 520 Levan Ivanidze
preg £l S
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-102

Job No Date Start 5272016 Ground Level (m) Co-Ordinates (WGS 84 UTM)
art 38N 288463.398
PO 4100620139 Finish 6/5/2016 1521.14 4777830.6386
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 1 of 6
RUN DETAILS STRATA o g
TCR ! Depth DESCRIPTION S ElEZ
Depth (EE%) ]ﬁ}?{ Sample l-](;.dc? Legend (Thir(:k- SPT ; 2 é ; 3
WL @ | Ve ness) (Casing)(Water) Detail Main [l
[ 0.00 @ b Dense to very dense black dark brown
E . -QO: grey slightly organic medium to coarse
E _O_ “of angular & subangular gravelly SAND
F ISR+ with low cobble content. Gravel is fine
F » O & medium subangular. Cobbles are
r 0 [ORNRY subangular. Organic material derives
L o O (2.50) from rootlets roots and plant debris.
[ e "o0f Poorly sorted. (COLLUVIUM)
E @Ak
F 20 o OF
F 2.00-2.14 Ok 50 for 50mm
F SPTD e (25,
. 1s1864/® - sF 250 )
— v m
F a b - Very dense grey light grey greenish
b 0O D o brown subangular gravelly COBBLES.
F o ¢ Gravel is angular & subangular coarse.
F - Dark brown sand/silt infilling
350 D 9 ) non-plastic. Material is granitic &
[ O°¢ metamorphic in origin. Poorly &
F )E)O [ (2.50) medium sorted. (ALLUVIUM)
: % b OF
N 0 )®Q r
; o ¢
F 5.0 1516.14P° OF 500
E \SI(‘J;L;" °a <4 50 for 240mm Very dense brown dark brown black
r ’ Q401 17_‘1'4_|j‘_7, grey angular & subangular sandy
F %5 oo (1.00) ()3.0) GRAVEL. Sand is angular &
E 89 0y 6f subangular coarse. Poorly & medium
b 0 151514/ “o F 6.00 sorted. (COLLUVIUM)
r r'@ s Very dense grey light grey greenish
650 230 @:: brown black angular & subangular
— Re s coarse GRAVEL with medium cobble
F ©n of content. Cobbles are angular &
E 5 4] oF subangular. Material is granitic &
F g o g(2.00) metamorphic in origin. Medium sorted.
o & @o o (COLLUVIUM)
F 800 1513.14 %DQ- 8.00
[ e RCIRNIN N=s6 8.00 Permability Test Very dense brown dark brown black
N L -QO: | ]fll_{ ','{"]7) (constant head) No.1: grey angular & subangular fine to
t _O_ “of (8)(3.0) K=4.2823E-04 coarse gravelly SAND with low cobble
F 100 6 “F1.50) content. Gravel is angular & subangular
F 0 T OF fine to coarse. Cobbles arc angular.
C .- O- Poorly & medium sorted.
[ o - Ur COLLUVIUM
F 95 1511.64 %_\/ 9.50 : !
F D L
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bgmle \E;‘l\‘:lr D e(n{;:“(;i‘ém Remarks Borehole advanced through alluvial/colluvial granular soils down to
270516 | 1800 | 6.50 N 6.50/103 55.2m using continuous rotary wireline coring techniques. PQ size core
58-05—]6 09‘00 6l50 1.00 6.50/103 barrel (ID:114mm) was used down to 20m; HQ size (ID:89mm) down to
: . o T 49.1m; NQ size (ID:71mm) down to end of hole. PQ csg (ID:103mm)
was set at 20m; HQ csg (ID:78mm) at 49. Im; NQ csg (ID:60mm) was
set at the end of hole. 2 x Lefranc & 1 x falling head permabaility tests
were carried out. Open ended black HDPE pipe
(ID:75-7Tmm/OD:90mm) was installed down to EOH. CPT = Cone
Penetration Test (no sample taken). Note: some of the finer materials
recovered from the core barrel was hand placed into the core boxes due
to problems with the core barrel disassembly and blockage within the
All dimensions in metres | Client o ) | Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia |Plant Used Boart Longyear Delta 520 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-102

URAF | MU TART WURE 3F | WELLINMAF FOEURGIA-FRULGFY FUTUGU L 22/00 1D

JobN Daty Ground Level Co-Ordinates (WGS 84 UTM
ob No ate Stlaljt 5272016 round Level (m) 0-Ordinates ( N 288)463.398
PO 4100620139 Finish 6/5/2016 1521.14 4777830.6386
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 2 of 6
RUN DETAILS STRATA - ?‘;
TCR . Depth DESCRIPTION ZE|EE
Depth [Eélﬁ)) 'fnﬁ:‘)’ Sample [ECdJC? Legend)(Thick- SPT ] 2 é = f__:
WL e eve ness) (Casing)(Water) Detail Main Z @ E R
r " r Very dense grey light grey white
L :f ;By X subangular gravelly
r H J ‘RS. Gravel is
. ot COBBLES/BOULDERS. Gravel i
r ol angular & subangular coarse. Boulders
F11.0 [ are <300mm in length. Material is
E 11.00-11.33 C 50 for 180mm granitic & metamorphic in origin.
F SPTD [ |Eﬁilt)29) Medium sorted. (COLLUVIUM)
E b C)G: (4.00) (I)3.0) feontinued)
F 79 [
C 8] }) r
- OF
E 125 gg& -
5 ioosz
I of
. 0 1507.64[ (O ¢ 1350
o - -
r r Very dense grey light grey white
C 140 150714 )b® r (011060 rounded to subangular gravelly
r - TRRPETS - - i COBBLES. Gravel is subrounded
r SPTD OC = (E(l’;s_(fj,?m coarse. Material is granitic &
[ M) [ 25) metamorphic in origin. Medium & well
[ )OC (14%3.0) sorted. Fines washed out.
F n OC (ALLUVIUM)
L ) <_ Very strong grey light grey white
£ )O L stained orangish red BOULDER of
F 155 [ gneiss material. Joints: closely spaced
r )OCI (3.00) 30" undulating rough moderately
r )C) 3 weathered. (COLLUVIUM)
S 083
: 0 O¢
£ )OC:
F17.0 1504. 1405 17.00
r 700 17:36 LCIN S N=50 17.00 Permeability Dense brown grey light grey greenish
r ’ - ~DO: 24_‘1233‘(‘,3) Test (falling head) brown angular fine to coarse slightly
r _O_ o) (I7)3.0) No.2. K=8.9065E-08 gravelly SAND with low cobble
F 72 ST content. Gravel is subangular &
[ 0 T 0F subrounded fine to coarse. Cobbles are
E o F rounded & subangular. Material is
E o Op granitic & metamorphic in origin.
: 18.5 O °O (3.00) Poorly sorted. (ALLUVIUM)
E g "o
o 7 @ hed
C 0 @ . .[
[ - OF
[ A
: ot
£_20.00 150114/« ~F  20.00
Daily Progress and Water Observations GENERAL REMARKS
Date Time BB'E&EIC ‘E:\rglr chl:LI;lgi-%‘lln. Remarks Borehole Aﬂdvunch through ﬂlluvhlﬁ(}olluvigl granulgr soils dowp o
20:05-16 | 09.00 1 1250 | 3.00 12.50/103 55.2m using continuous rotary wireline coring techniques. PQ size core
,'0'0;3'1(: OQ.OG l«’TE)O ‘W-DO ]:1'00’.,]0‘3 barrel (ID:114mm) was used down to 20m; HQ size (1D:89mm) down to
:”’05'1( 09'0() 7().0() ‘3'00 .,0'00’.,]03 Reduce to 1 49.1m; NQ size (ID:71mm) down to end of hole. PQ csg (ID:103mm)
ol : - : - educe to HQ was set at 20m; HQ csg (ID:78mm) at 49, Im; NQ csg (ID:60mm) was
set at the end of hole. 2 x Lefranc & 1 x falling head permabaility tests
were carried out. Open ended black HDPE pipe
(ID:75-77mm/OD:90mm) was installed down to EOH. CPT = Cone
Penetration Test (no sample taken). Note: some of the finer materials
recovered from the core barrel was hand placed into the core boxes due
to problems with the core barrel disassembly and blockage within the
oot
All dimensions in metres | Client . . . Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Boart Longyear Delta 520 Levan Ivanidze
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-102
Job No Date Ground Level (m) Co-Ordinates (WGS 84 UTM) =
Start 5/27/2016 38N 288463.398
PO 4100620139 Finish 6/5/2016 1521.14 4777830.6386
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 3of6
RUN DETAILS STRATA o o %
TCR N Depth DESCRIPTION 2 E|5E
Depth (Eg%) ]},ﬁ.\{ Sample l}i‘iﬁl Legend|(Thick- SPT Vi 2 g ; 3
WL (%) ness) (Casing)(Water) Detail ain s
C 002045 2 %4 N=70 Dense brown grey dark grey light grey
E : Z)O é; 33_&3‘4‘,, greenish grey angular & subangular fine
E ) <OF (20)3.0) & medium sandy GRAVEL with low
F 85 On af cobble content. Sand is subangular
C 0 5 Q. ofF medium. Cobbles are rounded &
r g ° @ﬁ.' subangular. Material is granitic &
L O 9 560 metamorphic in origin. Poorly sorted.
F 21.50) L9 é"g; (ot (ALLUVIUM)
i %?Q:_
- O 3
- 79 L
C 0 % af)c:
F 1498.54|0 . @F 22.60
C C: Very strong grey light grey dark grey
r 23.00 n - (0.60) BOULDER of granitic gneiss material.
E P3.00-23.30 | 1497.94 O F23.20| 50 for 200mm Joints: closely spaced 20 planar rough
C STLD R |42|21'550; slightly & moderately weathered.
- éo (23)(28) (ALLUVIUM)
- 80 % ok Very dense brown grey dark grey light
8 0 O grey black greenish grey subangular &
- Ps Oép C subrounded fine & medium sandy
s ? > g GRAVEL with low cobble content.
[ 24.50 ays Sand is subangular medium. Cobbles
C @ c’%: 3.10 are subrounded & subangular. Material
L bo F3-10) is granitic & metamorphic in origin.
= XQ_‘ Poorly sorted. (ALLUVIUM)
C 8 £
3 0 OB
- W <°q
g 2 o¥0r
F 26.00) S
E 6.00-26.37 o 8 50 f ’ srmabilitv Tes
2 i ] 5 50 for 170mm [ 26.00 Permability Test
L ¥1o; | 149484 -gdm # 2650 1 10.28) (constant head) No.3.
o LS G6)3R) K=1.4017E-04 Very dense brown dark brown dark
5 7 % raink grey black subangular & subrounded
" 0 'k fine to coarse gravelly SAND. Gravel is
- . subangular fine. Medium & well sorted.
. ok (ALLUVIUM)
E 27.5 F
L 63 o & C
B 0 s L
: B
£ 20,0 149224 .. " .F 2890
29. S o
E 29.00-29.40 e g 50 for 250mm
r SPTD 0@- or (11,10/
r o2 o [ 9.1220,9)
r 0o G (29)(2.8)
E 68 90 9%
B 0 © 7 Do L
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bg:élﬂolle }_\;“\‘g{ Cus"_m.g Remarks Borehole advanced through alluvial/colluvial granular soils down to
010616 1 09.00 12300 | 280 23.00/78 55.2m using continuous rotary wireline coring techniques. PQ size core
07-()(:-I6 09'00 ;-6‘00 '—’.80 ;%'00!78 barrel (ID:114mm) was used down to 20m; HQ size (ID:89mm) down to
AT & S . S 49.1m; NQ size (ID:71mm) down to end of hole. PQ csg (ID:103mm)
was set at 20m; HQ csg (ID:78mm) at 49.1m; NQ csg (ID:60mm) was
set at the end of hole. 2 x Lefranc & 1 x falling head permabaility tests
were carried out. Open ended black HDPE pipe
(ID:75-77mm/OD:90mm) was installed down to EOH. CPT = Cone
Penetration Test (no sample taken). Note: some of the finer materials
recovered from the core barrel was hand placed into the core boxes due
to problems with the core barrel disassembly and blockage within the
= torebarreitsett
All dimensions in metres | Client . ) ) Method/ Logged By )
Scale 1:62.5 Salini Impregilo, Georgia |Plant Used Boart Longyear Delta 520 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No
BH-102

Scale 1:62.5

Salini Impregilo, Georgia

Plant Used Boart Longyear Delta 520

Job N Date Ground Level Co-Ordinates (WGS 84 UTM
ob No ate St_m’} 5270016 iround Level (m) 0-Ordinates (WG e 288)463,398
PO 4100620139 Finish 6/5/2016 1521.14 4777830.6386
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 4 0f6
RUN DETAILS STRATA " ::_::)
TCR , o Depth DESCRIPTION SElEE
Depth (Eé%) ]({’E,\) Sample []{_CdL;l Legend|(Thick- - 2 Z| £
WL ) | cve ness) (Casing){ Water) Detail Main ZalE &
F °0 o’ Very dense brown grey dark grey light
E 30,50 Iy 0 grey black greenish grey subangular &
— 25 o subrounded fine to coarse sandy
F 9 6 GRAVEL with low cobble content.
[ 5 4. oF Sand is subangular & subrounded fine
F 7o 4-(4.20) & medium. Cobbles are rounded &
L ‘(’E 201 subrounded. Material is granitic &
L 941 ,;,05: metamorphic in origin. Poorly sorted.
E ot ot (ALLUVIUM) (contintied)
rZ.
F 5 o b
P 32.0 0 oG
L 32.00-32.28 Za ot 50 for 130mm
¥ SPTD o o 16/
L [Z7 22.2.‘?(}
r 0 @. /] r (32)3.0y
b a W
F 1488.04/7 0 F 33.10
r 2 c%: Very dense brown grey dark grey light
F 33.50 E)@ r grey black rounded & subrounded
F - bt (1.00) medium & coarse GRAVEL with high
F P> = oF cobble content. Cobbles are rounded &
- 1487.04 o < OF 34.10 subrounded. Material is granitic &
[ 100 C metamorphic in origin. Medium & well
L 0 OC sorted. (ALLUVIUM)
[ BOCZ (0.90) Very strong grey white light grey dark
[ D C grey streaked grey BOULDER of
r 35.0 1486.14 ﬂ(‘ 35.00 gneiss material. Joints: intact.
r Q2 o%; 25 lbzl‘jgﬂml 35.00 - 35.00 CPT (ALLUVIUM)
[ f){) 4’ 35-5% 0 Very dense brown dark brown dark
[ %0 <OF B350 grey black greenish grey subangular &
L ?()' Dp 6L subrounded fine to coarse sandy
L o c%_ GRAVEL with low cobble content.
r 9 Cof (220) Sand is subangular & subrounded fine
E 36,50 @d sk & medium. Cobbles are subangular &
— / ﬂg: subrounded. Material is granitic &
F @O - metamorphic in origin. Poorly sorted.
2 & <& (ALLUVIUM)
3 o7 1483.04) 70 A 37.20 _ .
r 0 S ¢ Very dense grey light grey white
r b of rounded to subangular gravelly
F - COBBLES. Gravel is subrounded
: 38.00 )QO _ s . uu’:ill“sc. M]?'[.Cr-ial 1\ i;rdnl\]}lmd& & well
5 50 for 230mm | 38.00 - 38.36 CPT metamorphic in origin. Medium & we
[ o° ¢ 2 Ll(%'ll?";] sorted. Fines washed out.
r )DOO r s (ALLUVIUM)
r 7 r
r 0 )@@ r
C D OF
395 O ¢
. Do O F (4.80)
[ Oo
[ L AT
Daily Progress and Water Observations GENERAL REMARKS
oue_[Tine [T [ | Romrks [ Borshok avanced trogh il ramiaois oo
03-06-16 | 09.00 | 33.50 | 3.00 33.50/78 barrel (ID:114mm) was used down to 20m; HQ size (1D:89mm) down to
49.1m; NQ size (ID:7Imm) down to end of hole. PQ csg (ID:103mm)
was set at 20m; HQ csg (ID:78mm) at 49, Im; NQ csg (1D:60mm) was
set at the end of hole. 2 x Lefranc & 1 x falling head permabaility tests
were carried out. Open ended black HDPE pipe
(ID:75-77mm/OD:90mm) was installed down to EOH. CPT = Cone
Penetration Test (no sample taken). Note: some of the finer materials
recovered from the core barrel was hand placed into the core boxes due
to problems with the core barrel disassembly and blockage within the
Sore e et
All dimensions in metres | Client Method/ Logged By

Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-102

Job No Date Start 5/27/2016 Ground Level (m) Co-Ordinates (WGS 84 UTM)
At o/ Z7/Z 38N 288463.398
PO 4100620139 Finish 6/5/2016 1521.14 4777830.6386
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 5of6
RUN DETAILS STRATA o ol ‘:E)
TCR : Depth DESCRIPTION E28lEZ
Depth ﬁ%é‘})) I({&,Y Sample Iil'dtil Legend (Thi[(:k- s ] 28 5 3
i, (%) eve ness) (Casing)( Water) Detail Main ol R
E 58 Jbu o Very dense grey light grey white
C 0 b ©F rounded to subangular gravelly
E o ¢ COBBLES. Gravel is subrounded
F b OF coarse. Material is granitic &
E 41.00) 0° s metamorphic in origin. Medium & well
n - 25 for O 41.00 - 41.50 CPT sorted. Fines washed out.
i )E) Of ‘%.""" (ALLUVIUM) (continued)
C C (39.5)(3.0)
: & >@©
E 0 1479.14K ~ A~ F_42.00
E OC Very strong grey light grey speckled
E - dark grey BOULDER of granitic
- 425 lo<: (0.80) material. Joints: closely & medium
E 1478.34 )/—\f‘- 42.80 spaced 45" planar rough slightly
E &Gy F weathered. (ALLUVIUM)
g 85 D C Grey light grey dark grey white
r 0 o ¢ streaked light grey rounded to
L . subangular gravelly COBBLES with
F Ol medium boulder content. Gravel is
E 44.0 C subrounded & subangular medium &
" C coarse. Boulders are <300mm in length.
C OC: Material is granitic & metamorphic in
r 5 - origin. Medium. Fines washed out.
E “ ;O ; (ALLUVIUM)
r 0 Ot}
E 455 O G
; ?OO F (5.70)
- of
C 60 @ C
C 0 C
: o ¢
F 47.0 33 2
- ey
- D=\t
L 95 L
C 0 o r
3 PoC¢
F 485 1472.64D Q9 F 48.50
u : (%) ca: Brown grey dark grey black greenish
- 3 9 @ (0.60) grey subangular & subrounded fine &
- 49.1 1472.0419, ¢ 49.10 medium sandy GRAVEL with low
F £ bu - cobble content. Sand is subangular &
E C subrounded fine & medium. Cobbles
B Z*,‘ b © L (0.90) are subangular & subrounded. Material
L © ¢ is granitic & metamorphic in origin.
t_50.0 1471.14D _OF 50.00 oorly sorted, (ALLUVIUM)
Daily Progress and Water Observations GENERAL REMARKS
Date Time BB’:;‘I’F \[}L“\‘:{ [)L&)‘;;I(IL‘E,\.IJJ Remarks Borehole advanced through alluvial/colluvial granular soils down to
, A i 55.2m using continuous rotary wireline coring techniques. PQ size core
8’:8?:2 gggg Zl)?g 888 3(1)?8_773 W m“: S:\"‘;" Ar l_‘f'::" barrel (ID:114mm) was used down to 20m; HQ size (ID:89mm) down to
o : . : Gt lg():l‘ & f’l ‘;\Jt)r p,::‘“ © [ 49.1m; NQ size (ID:71mm) down to end of hole. PQ csg (ID:103mm)
© l‘“‘" 0. - SN (was set at 20m; HQ csg (ID:78mm) at 49, Im; NQ csg (ID:60mm) was
P Oz.l\‘:‘q‘ﬂ e {’r c;sur ¢ | setat the end of hole. 2 x Lefranc & 1 x falling head permabaility tests
cjecting =>m o ME AL 1 \wore carried out. Open ended black HDPE pipe
(ID:75-77mm/OD:90mm) was installed down to EOH. CPT = Cone
Penetration Test (no sample taken). Note: some of the finer materials
recovered from the core barrel was hand placed into the core boxes due
to problems with the core barrel disassembly and blockage within the
All dimensions in metres | Client . . | Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Boart Longyear Delta 520 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-102

Job No Date ) Ground Level (m) Co-Ordinates (WGS 84 UTM)
Start 5/27/2016 38N 288463.398
PO 4100620139 Finish 6/5/2016 1521.14 4777830.6386
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 6 of 6
RUN DETAILS STRATA o o ';E)
TCR “d'c Depth DESCRIPTION SZ|EE
Depth [Eé[{)’ %E.Y Sample li"df;i Legend|(Thick- SPT ] ] 25_ g e
WL (7o) eve ness) (Casing)(Water) Detail Main AR
r oo Grey light grey white spotted grey
r R rounded to subangular gravelly
r R COBBLES. Gravel is subrounded
F 26 o - coarse. Material is granitic &
£ 0 I metamorphic in origin. Medium & well
C o F sorted. Fines washed out.
[ RN (ALLUVIUM)
L SLX el Brown light brown grey black greenish
[ AT grey subangular & subrounded medium
[ O & coarse gravelly SAND. Gravel is
Iy o subangular & subrounded fine &
r f"; T (4.50) medium. Medium & well sorted.
E Ok (ALLUVIUM)
r el
F 53.00 o
£ el
£ i o: A
[ 7 B
r 0 B
g K- o
E 545 1466.64f =2 b 54,50
F . O Sreaked sk srey BOULDER of
r 99 L (0.70 streaked dark grey o
E 559 0 1465.94 lO(—( 55 ,),0 granitic material. Joints: very closely &
2 02,241 = closely spaced 20" planar rough slightly
[ weathered. (ALLUVIUM)
E End of hole at 55.2m.
Daily Progress and Water Observations GENERAL REMARKS
Date | Time BB':;‘["IC “I}e“\';{ b cﬁlﬂi‘ﬁm Remarks Borehole advanced through alluvial/colluvial granular soils down to
v~ — | 55.2m using continuous rotary wireline coring techniques. PQ size core
05-06-16 | 1820 | 55.20 f 0.00 35.20/60 f\msmg %OSI;.\}C I“:f: i barrel (ID:114mm) was used down to 20m; HQ size (ID:89mm) down to
F”“f;“& ]'; o t“_’ﬁ-‘ ’ 1‘ M 49.1m; NQ size (ID:71mm) down to end of hole. PQ csg (ID:103mm)
econda d'\ﬂ:’? fllm;}lcm o | was setat 20m: HQ csg (ID:78mm) at 49, Im; NQ esg (ID:60mm) was
flowi - ;'2).”5 ‘ set at the end of hole. 2 x Lefranc & 1 x falling head permabaility tests
owing at 2. 7. were carried out. Open ended black HDPE pipe
(ID:75-77mm/0OD:90mm) was installed down to EOH. CPT = Cone
Penetration Test (no sample taken). Note: some of the finer materials
recovered from the core barrel was hand placed into the core boxes due
to problems with the core barrel disassembly and blockage within the
A e e R
All dimensions in metres | Client . . . Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia |Plant Used Boart Longyear Delta 520 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-201

JobNo Date , Ground Level (m) Co-Ordinates (WGS 84 UTM)
Start 6/16/2016 38N 288334.4798
PO 4100620139 Finish 7/16/2016 1533.70 4777786.3854
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 1 of11
RUN DETAILS STRATA - :‘E)
ICR e Depth DESCRIPTION 8 E|EE
Depth (Es%) f({.,F/o\)/ Sample lﬁ‘it? Legend|(Thick- SPT_ ] 8 &“; ‘E}“ é
WL (%) ness) (Casing)(Water) Detail Main T Al A
£ 0.00 153350224 020 Brown dark brown black angular &
B - subangular fine & medium silty sandy
F D r GRAVEL. Sand is medium & coarse
F - subangular. Medium sorted. (
o bangular. Medi d. (TOP
2 ol oL SOIL)
r 0 - Dense & very dense light grey to dark
F r grey brown black angular & subangular
F . gravelly COBBLES with medium
u 5 OG: boulder content. Boulders are <500mm
L 20 C in length. Material is granitic &
N 200245 P [ N=50 metamorphic in origin. Poorly sorted.
- SPTD Ot (8 (COLLUVIUM)
L E 6,13,16,15)
r @ r )0
s 0 O G
5 ?JO -
E 350 Of
g o &
& 7 O[: (7.80)
L 0 % C
: b-QF
5.0 D=3t
n 5.00-5.18 @) - 50 for 30mm
E SPTD o - (10,8/
50 30
- 58 ) Ot
r 0 @ B
E P Ot
E 650 o ¢
[ b O
: (O
: | = ¢
C 0 D C
C O ¥
E D Of
r_8.00 1525.70F) ¢ 8.00
r "é’;}.'[?"ijs RV -4 N3 8.00 Permability Test Very dense brown greenish black
r ’ g:p é: 1 ]J(mq, 21y | (constant head) No.1: angular & subangular coarse GRAVEL
F e s (8)(7.5) K=4.3108E-05 with medium cobble & low boulder
F 71 o b content & sand infilling. Cobbles are
E 0 5 2. oF angular & subangular. Boulders
r g o q <300mm in length. Sand is subangular
[ 0 9 medium to coarse. Material is granitic
F9.50 1?] ¢°g: & metamorphic in origin. Medium
N @O r sorted. (COLLUVIUM)
C 7 OF
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bg:é}ﬁ‘“ ‘ﬁé‘\lg{ D C“*/""S . Remarks Borehole advanced through alluvial/colluvial deposits to 93mbgl and into
16:06-16 | 18.00 | 8.00 MX 00/103 PQ fractured metamorphic/igneous rock using continuous rotary coring
17'0 6"1 (: 08.00 8'00 7 ;0 8'00;’10i techniques to 105m. PQ size core barrel (ID:114mm) was used down to
e ' . = & N 29m; HQ size (ID:89mm) to end of hole. PQ csg (ID:103mm) was set at
29m; HQ csg (ID:78mm) at the end of hole. 8 x Lefranc & 2 x Horslev
permabaility tests with 2 x Lugeon tests were performed. RFV = Flush;
TCR = Total Core Recovery; SCR = Solid Core Recovery; RQD = Rock
Quality Designation. Fracture Spacing column refers to: Minimum
(Average) Maximum. NI = Non-Intact. CPT = Cone Penetration Test.
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to core barrel problems.
All dimensions in metres | Client Method/ Boart Longyear Delta 520 / Logged By ]
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-201

Job No Date Start 6/16/2016 Ground Level (m) Co-Ordinates (WGS 84 UTM)
Al 38N 288334.4798
PO 4100620139 Finish 7/16/2016 1533.70 4777786.3854
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 20ofll
RUN DETAILS STRATA o g
TCR e Depth DESCRIPTION SE|EE
Depth (EE%) ]ﬁ}?{ Sample l-](;.dc? Legend|(Thick- SPT ; 2 é ; é
WL (%) Ve ness) (Casing)(Water) Detail Main CwlE R
F 45 %2 :'."é; Very dense brown greenish black
E 0 E)() X angular & subangular coarse GRAVEL
F > Bf with medium cobble & low boulder
F Op 6F content & sand infilling. Cobbles are
F 11.0 s 2 OF angular & subangular. Boulders
F 11.00-11.45 i@ o q- N=55 <300mm in length. Sand is subangular
L SPTD O o 0 I(_ﬁ.lgﬁ " medium to coarse. Material is granitic
L @ r:.(jgi (1 i")'gj) ) & metamorphic in origin, Medium
F . : - sorted. (COLLUVIUM) (continued)
3 007k (7.50)
r 0 Bp
3 8 3
F 125 |
5 4. 9r
E oo Ak
F 6l @ oé%:
[ 0 o é:
5 g
E 140 &0 °F
: 1400-1400 2 e 25 for o
: o AF i)
F ‘ég g%: (|4)37.5)
- 53 - @.
r 0 gé'ig:
F 155 1518.201% <% 1550
F I bu 5 Very dense light grey to dark grey
F r rown black angular & subangular
F o b black lar & subangul
E o ¢ gravelly COBBLES with low boulder
r 80 F content and sand/silt infilling. Gravel 1s
d sand/silt infilling. Gravel i
[ 0 D 9 C angular coarse. Sand is subangular
[ )OO C coarse. Boulders are <400mm in
[ ° C length. Material is granitic &
r17.00 O, ¢ metamorphic in origin. Poorly sorted.
r ”—i’l‘}']]z;'ﬁ iKe} r N=51 17.00 Permability Test | Non & very low plasticity.
. © ¢ 15451 0 | (constant head) No.2: | (COLLUVIUM)
- D OF (7X75) " | K=2.0466E-05
L 51 L
F 0 )DOO 3
d Oo ¢
F 185 )bO .
F ]xglt)}—liéxa ) @ r 50 I(){rg?glﬂlmn
E Q L 14.14.22)
C DT OF (18.5%7.5)
s 7 Oe ¢(7.50)
r 0 pLs-s
¥ DQOO -
E 20.0 b OFf
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bgmle \E;‘l\‘:lr D e(n{;:“(;i‘ém Remarks Borehole advanced through alluvial/colluvial deposits to 93mbgl and into
<< < /102 fractured metamorphic/igneous rock using continuous rotary coring
18-06-16 | 08.00 | 1550 | 9.00 | 15.50/103 ctured 1 C/1gncous rock using o otary ¢ )
18-06-16 | 18.00 | 20.00 20.00/103 techniques to 105m. PQ size core barrel (ID:114mm) was used down to
2}'0(']( ()S'UU 50'00 0 IJ() 70‘00",10‘3 29m; HQ size (ID:89mm) to end of hole. PQ csg (ID:103mm) was set at
S ’ ’ ’ = 29m; HQ csg (ID:78mm) at the end of hole. 8 x Lefranc & 2 x Horslev
permabaility tests with 2 x Lugeon tests were performed. RFV = Flush;
TCR = Total Core Recovery; SCR = Solid Core Recovery; RQD = Rock
Quality Designation. Fracture Spacing column refers to: Minimum
(Average) Maximum. NI = Non-Intact. CPT = Cone Penetration Test.
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to core barrel problems.
All dimensions in metres | Client o _ . [Method/  Boart Longyear Delta 520/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-201

Job No Date e Ground Level (m) Co-Ordinates (WGS 84 UTM)
Start 6/16/2016 38N 288334.4798
PO 4100620139 Finish 7/16/2016 1533.70 4777786.3854
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 3ofll
RUN DETAILS STRATA 5 o ‘\‘3
: ! Depth DESCRIPTION 5 E|EE
Depth (éé[&)) REN| sample l}_c:ifld Lcgend|(Thick- E i 2223
WL Vo) ness) (Casing)( Water) Detail am wnlEm
o jbu r Very dense light grey to dark grey
o b o©F brown black angular & subangular
r o ¢ gravelly COBBLES with low boulder
L 77 L content and sand/silt infilling. Gravel is
D" O -
C 0 5 F angular coarse. Sand is subangular
[ O° ¢ coarse. Boulders are <400mm in
C Do OF length. Material is granitic &
215 Oo_¢ metamorphic in origin. Poorly sorted.
F _1_33_-3[1).5»; D & b 25 for Omm Non & very low plasticity.
C ) © ¢ 35y (COLLUVIUM) (continued)
- )OQ - (215)(8.8)
- 52 -
- % )OOO :
C o ¢
E 23.00 1510.70 DP\O E23.00
F K®>' - Very dense light grey yellowish grey
F o r subangular & angular gravelly
E o ¢ COBBLES with high boulder content.
F 58 L Gravel is subangular & angular coarse.
g g
C 0 Ot Boulders are <400mm in length.
o - Material is granitic & metamorphic in
C [ origin. Poorly sorted. (COLLUVIUM)
F 24.5( 5 OE:
o }) [ (3.50)
- OF
- 95 X
E |0 ot
o O (¢
F 26.0 0[3
r ol 25 for SOmm 26.00 Permability Test
- 150720[(O\E 2650 o2, | Somstanthead) Nox:
i & %) oa: 26.00 - 26.02 CPT Very dense grey light grey brown
r 0 5030 r I subrounded & subangular fine to coarse
o 2 o OF GRAVEL with low cobble & boulder
o o, = oF contents. Cobbles are subangular.
L 275 & 0 oF Boulders <300mm in length. Poorly
n ? = q sorted. (ALLUVIUM)
o 0 O
- 2] o"g;
C 69 @0 r
K 0 q
3 égg; (4.00)
F29.0 %3 °&
C po00.20.23 L 50 for 160mn
i 4o 17.204)
u (2%) (27.5)(9.0)
C 62 o0 o
: 0 P
Daily Progress and Water Observations GENERAL REMARKS
Date | Time Bgr:;\lﬁle }'}:V‘:lr Dccas‘,‘"-g o Remarks Borehole advanced through alluvial/colluvial deposits to 93mbgl and into
) fractured metamorphic/igneous rock using continuous rotary coring
24-06-16 | 08.00 | 21.50 | 8.80 21.50/103 schiidues 05m. PO size core bamel (AD:114 i sed A
26-06-16 08.00 23.00 | 9.00 23.00/103 techniques !o 105m. PQ size core arTe (ID: mm) was used down to
: : 29m; HQ size (ID:89mm) to end of hole. PQ csg (ID:103mm) was set at
27-06-16 | 08.00 |29.00 ( 6.00 29.00/103 Reduce to HQ 29m; HQ csg (ID:78mm) at the end of hole. 8 x Lefranc & 2 x Horslev
permabaility tests with 2 x Lugeon tests were performed. RFV = Flush;
TCR = Total Core Recovery; SCR = Solid Core Recovery; RQD = Rock
Quality Designation. Fracture Spacing column refers to: Minimum
(Average) Maximum. NI = Non-Intact. CPT = Cone Penetration Test.
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to core barrel problems.
All dimensions in metres | Client Method/  Boart Longyear Delta 520 / Logged By .
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-201
Job No Date Ground Level (m) Co-Ordinates (WGS 84 UTM) =
Start 6/16/2016 38N 288334.4798
PO 4100620139 Finish 7/16/2016 1533.70 4777786.3854
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 4ofl1
RUN DETAILS STRATA o g
TCR ! Depth DESCRIPTION SElEE
Dt R 5 sampre | R cgenal . (77 : 2323
WL (%) Ve ness) (Casing)(Water) Detail Main CwlE R
o5 ©
C @ oo
E 305 1503.20/(% Gt 30.50
E [#) c%; Very dense brown light grey angular &
F EDO r subangular coarse GRAVEL with
- ke medium cobble & low boulder content.
o 69 ') =k Cobbles are angular & subangular.
[ 0 5 4 ofF Boulders <300mm in length. Material is
L ? = g granitic & metamorphic in origin.
[ 2.0 90 ?Z Medium sorted. (COLLUVIUM)
E ] .‘-3&}(}?542 @u gz_ 50 Il{)(r??f’lmm
[ 0 O 14,14.14.8)
[ =9 32)(6
C o f (32)(6.0)
F 45 L
3 0 %0 <
L 5 OF
L &7 o [ (5.25)
F 2 oot
F 33.50) [2%94"
¥ og JOf
: o o
[ 63 ) é:
[ 0 C
[ %OOQ:
[ ar
F 35.0 o O Qd-_
r Sg = ot 25 for0mm | 35.00 Permability Test
F 3 55y (falling head) No.4:
E e i (35)(6.0) K=1.9785E-07
[ 87 149795\ TF 35.75 35.00 - 35.03 CPT
N 0 KO:/ r Very dense light grey dark grey brown
E b C BOULDERS with medium cobble
[ O C content. Boulders are <1.2m in length.
r 36.50 r Cobbles are subangular. Material is
F O r granitic & metamorphic in origin,
E r Poorly & medium sorted.
- - (COLLUVIUM)
L 78 &.
i v b Gt ass)
C ;OO [
_38.00) o
a r 25 Ib_l}'itlnml 38.00 - 38.02 CPT
[ r 25
b OOEE (38K16.5)
F 67
L ] %O C
r 1494.60F = = 39.10
- P bu
: 39.5 b © E
C O ¢
[ D OF
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bgmle \E;‘l\‘:lr D e(n{;:“(;gm Remarks Qorc]wlc advanced through ull.uvialf’co!!uviul dqpusits: t.u 9311-1bgl_and into
250616 | 08.00 13800 1 16.50 38.00/78 fractured metamorphic/igneous rock using continuous rotary coring
=8-00-10 . . " e techniques to 105m. PQ size core barrel (ID:114mm) was used down to
29m; HQ size (ID:89mm) to end of hole. PQ csg (ID:103mm) was set at
29m; HQ csg (ID:78mm) at the end of hole. 8 x Lefranc & 2 x Horslev
permabaility tests with 2 x Lugeon tests were performed. RFV = Flush;
TCR = Total Core Recovery; SCR = Solid Core Recovery; RQD = Rock
Quality Designation. Fracture Spacing column refers to: Minimum
(Average) Maximum. NI = Non-Intact. CPT = Cone Penetration Test.
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to core barrel problems.
All dimensions in metres | Client o i . [Method/  Boart Longyear Delta 520/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-201

Job No Date Start 6/16/2016 Ground Level (m) Co-Ordinates (WGS 84 UTM)
ol < 38N 288334.4798
PO 4100620139 Finish 7/16/2016 1533.70 4777786.3854
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC Sofll
RUN DETAILS STRATA o o %
TCR N Depth DESCRIPTION 2 E|5E
Depth (Eglﬁ) ]({,E.Y Sample l}fd Lil Legend|(Thick- SPT ; g g ; 3
w (%) eve ness) (Casing)( Water) Detail Main T Al &
E 67 £ bu r Very dense dark grey brown reddish
E 0 b ©F brown greenish black angular &
o - subangular gravelly COBBLES. Gravel
L @ L
F b OF is angular coarse. Material is granitic &
E 41.0 P metamorphic in origin. Medium sorted.
B )OO [ N=46 41.00 - 41.45 CPT (COLLUVIUM) (continued)
i o L 13,11/
B O C IO.( 11,11,14)
L D OF @1)16.5)
B 29 L
K 0 )®Q N
: o7 ¢
F 42.50 )OO E (6.70)
X o ¢
i )bo :
- @ p Q@ i
; el
C o ¢
F 44.0 Do OL
. 4004421 OO . 50 for 160mm | 44.00 Permability Test
E ’ D OF 29.31) (constant head) No.5:
E o ¢ (44)(16.5) K=2.3819E-05
L 60 -
C 0 p OQ C
- pe OF
E 45.5( Oy ¢
- Je):
E 1487.90[ oy ¢ 45.80
2 OC_ Very dense light grey spotted dark grey
r & ) - brown BOULDERS. Boulders are
E 0 O< <400mm in length. Material is granitic
E ) . & metamorphic in origin. Well sorted.
: OC (COLLUVIUM)
470 PG
C )OC: (2:30) | 25 for omm | 47.00 - 47.00 CPT
\ @116.5)
. 52 )OCCZ
E 0 O :
5 ) -
- 1485400 4830
F 48.5 /bv - Very dense light grey streaked &
r b O©F spotted dark grey brown reddish brown
E O ¢ angular & subangular gravelly
- b OF COBBLES. Gravel is angular coarse.
E 61 s F Material is granitic & metamorphic in
L 0 o°¢ origin. Medium sorted.
i 3000 - (COLLUVIUM)
E50.00 b OF
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bg:élﬂolle }_\;\\tg{ D eg:i;.‘".g Remarks Borehole advanced through alluvial/colluvial deposits to 93mbgl and into
2806-16 | 18.00 1 50.00 50.00/78 fractured metamorphic/igneous rock using continuous rotary coring
69'077'| 6 OR‘ 00 90‘00 8 -SO 50'00/"78 techniques to 105m. PQ size core barrel (ID:114mm) was used down to
R ¢ S = B 29m; HQ size (ID:89mm) to end of hole. PQ csg (ID:103mm) was set at
29m; HQ csg (ID:78mm) at the end of hole. 8 x Lefranc & 2 x Horslev
permabaility tests with 2 x Lugeon tests were performed. RFV = Flush;
TCR = Total Core Recovery; SCR = Solid Core Recovery; RQD = Rock
Quality Designation. Fracture Spacing column refers to: Minimum
(Average) Maximum. NI = Non-Intact. CPT = Cone Penetration Test.
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to core barrel problems.
All dimensions in metres | Client o ) [ Method/ Boart Longyear Delta 520 / Logged By )
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-201

Job No Date Start 6/16/2016 Ground Level (m) Co-Ordinates (WGS 84 UTM)
art o/ 38N 288334.4798
PO 4100620139 Finish 7/16/2016 1533.70 4777786.3854
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 6ofll
RUN DETAILS STRATA . B
TCR , o Depth DESCRIPTION ScE|EE
Depth (Fs{é%) ]({’fé.\) Sample []{_CdL;l Legend|(Thick- SPT . g g ; g
W oy |V eve ness) (Casing)( Water) Detail Main il B
r bu r Very dense light grey streaked &
r o ®F spotted dark grey brown reddish brown
F ) - angular & subangular gravelly
F 49 b OF COBBLES. Gravel is angular coarse.
L 0 5 F Material is granitic & metamorphic in
C O° ¢ origin. Medium sorted.
o )E)O - (COLLUVIUM) (continued)
r ol N
; D O F6.60)
: )9 of
£ 91 O L
r () )o O N
: Oo ¢
E 53.00 )bo 2
F D ©F 53.00 Permability Test
r 9 r (constant head) No.6:
C ) O N K=2.3187E-04
: 0 O ¢
a b, OF
[ O r
E 54.50 b Of
[ ) L
s 1478.80P  OF 5490
n &@y - Inferred as very dense grey streaked &
N 81 o r spotted dark grey brown subangular &
r 0 o & angular gravelly COBBLES with high
F . boulder content. Gravel is subangular
[ Of coarse, Material is granitic &
[_56.00 o metamorphic in origin. Medium sorted.
[ df: (COLLUVIUM)
F 60 }) L
[ 0 C
r Ot 10
E 575 fgagf
E ?)O )
[ 7 Or
- 0 @ :
5 o
E_59.00) 147470 i@g F 59,00
z >l
[ 67 L
r ()) ; O C
o
Daily Progress and Water Observations GENERAL REMARKS
Date | Time Bgm'e \[}:\‘:{ Deﬁfl':.l:ﬁm Remarks Borchole advanced through alluvial/colluvial deposits to 93mbgl and into
10:07-16 1 0800 13900 | 850 59 00/78 fractured metamorphic/igneous rock using continuous rotary coring
=10 . : - o techniques to 105m. PQ size core barrel (ID:114mm) was used down to
29m; HQ size (ID:89mm) to end of hole. PQ csg (ID:103mm) was set at
29m; HQ csg (ID:78mm) at the end of hole. 8 x Lefranc & 2 x Horslev
permabaility tests with 2 x Lugeon tests were performed. RFV = Flush;
TCR = Total Core Recovery; SCR = Solid Core Recovery; RQD = Rock
Quality Designation. Fracture Spacing column refers to: Minimum
(Average) Maximum. NI = Non-Intact. CPT = Cone Penetration Test.
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to core barrel problems.
All dimensions in metres | Client Method/ Boart Longyear Delta 520/ Logged By
Scale 1:62.5 Salini Impregilo, Georgia |Plant Used Mustang 4-F4 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-201

Job No Date ) Ground Level (m) Co-Ordinates (WGS 84 UTM)
Start 6/16/2016 38N 288334.4798
PO 4100620139 Finish 7/16/2016 1533.70 4777786.3854
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 7of 11
RUN DETAILS STRATA 5 g
; e Depth DESCRIPTION Z5|EE
Depth (é E) %{,\)/ Sample [ﬁ(i;;j Legend|(Thick- SPT . g gl el
WL (%) ness) (Casing)(Water) Detail Main [ =l
a K®>' H Inferred as very dense grey streaked &
E 605 ) g spotted dark grey brown subangular
—= ot COBBLES with medium boulder
F of content. Boulders are <250mm in
E s length. Material is granitic &
[ [ metamorphic in origin. Medium &
C B C highly sorted. (COLLUVIUM)
C 5 OC: (continued)
F 62.0 ;OO 3
r r 62.00 Permability Test
i @ t (constant head) No.7:
B t (7.00) K=3.5755E-05
L 49 O [.
: 0 ?)O :
: of
F 635 @ .
: o
3 3¢
L 62 +
r 0 D _OF
F65.00 o \¢
| o)
| ol
E " 1467.700 A+ 66.00
r jbv H Inferred as very dense light grey
C g streaked & spotted grey orangish brown
F 66.50 p Q@ r subangular & angular gravelly
E E COBBLES with high boulder content.
L D oo L Gravel is subangular coarse. Material is
C Oo° ¢ granitic & metamorphic in origin.
; 2 >°OO : Medium sorted. (COLLUVIUM)
g p_Of
E 68.00) )QQ b
] o7¢
B D O N
- . )O st
C 0 r
- O ¢
: p Q@ :
E69.5 -
E D- OF
C Oe° ¢
r RPN
Daily Progress and Water Observations GENERAL REMARKS
Date | Time BB‘:JJE‘" K"\‘:l' Dc(“::,F"!ff',,] Remarks Borehole advanced through alluvial/colluvial deposits to 93mbgl and into
fractured metamorphic/igneous rock using continuous rotary coring
techniques to 105m. PQ size core barrel (ID:114mm) was used down to
29m; HQ size (ID:89mm) to end of hole. PQ csg (ID:103mm) was set at
29m; HQ csg (ID:78mm) at the end of hole. 8 x Lefranc & 2 x Horslev
permabaility tests with 2 x Lugeon tests were performed. RFV = Flush;
TCR = Total Core Recovery: SCR = Solid Core Recovery; RQD = Rock
Quality Designation. Fracture Spacing column refers to: Minimum
(Average) Maximum. NI = Non-Intact. CPT = Cone Penetration Test.
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to core barrel problems.
All dimensions in metres | Client o } ~ |[Method/  Boart Longyear Delta 520 / Logged By ]
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze

42



Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-201
Job No Date Start 6/162016 Ground Level (m) Co-Ordinates (WGS 84 UTM) -
art 6/16/2 38N 288334.4798
PO 4100620139 Finish 7/16/2016 1533.70 4777786.3854
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 8of 11
RUN DETAILS STRATA o ol
’ . e Depth DESCRIPTION 5=
Depth .é%lg) REV| sample ff_‘i‘{zf Legend|(Thick- ) . 2 &)
W (%) ness) {Casing)( Water) Detail Main o
r 40 Jbu r Inferred as very dense light grey
E 0 ho© - streaked & spotted grey orangish brown
r o ¢ subangular & angular gravelly
[ b of COBBLES with high boulder content.
F 71.00) ok L Gravel is subangular coarse. Material is
[ C 71.00 P bility Test granitic & metamorphic in origin.
; Do OF (falling head) No.& | Medium sorted. (COLLUVIUM)
L O r K=1.0274E-07 (continued)
; » b OFf
E 0 )@@ -
; O ¢
E 725 De OF
N O° L
i b OFf
- o ¢
: B D 9@ F
: DOO :(15 50
r o ¢ (15.50)
: 74.01 Do OF
r O C
r b_© N
[ DQQ C
- o”¢
E 360 -
L 13 L
r 0 b OF
L O ¢
L D @F
[ QO C
[ D O
[ Qo
[ D, OEL
F77.0 D ¢
: D of
r ISR
C b OF
L Oc L
- }ooo -
- 0 b_OF
g 0 N
C O ¢
C De Of
C O. ¢
r D Of
C O ¢
L_80.0 D @r
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bgeh"]e Water b ,(S;f,?"félll Remarks Borchole advanced through alluvial/colluvial deposits to 93mbgl and into
11.07-16 | 0s.00 | 71.00 | 7.70 71 {).()-"78- fractured metamorphic/igneous rock using continuous rotary coring
1‘7(1771( (]RA()() 74'0(] éﬁ‘(][) ?4-()0}78 techniques to 105m. PQ size core barrel (ID:114mm) was used down to
13-07-1; 087()0 77'()0 8770 77.00“'78 29m; HQ size (1D:89mm) to end of hole. PQ csg (1D:103mm) was set at
e . . - S 29m; HQ csg (1D:78mm) at the end of hole. 8 x Lefranc & 2 x Horslev
permabaility tests with 2 x Lugeon tests were performed. RFV = Flush;
TCR = Total Core Recovery; SCR = Solid Core Recovery; RQD = Rock
Quality Designation. Fracture Spacing column refers to: Minimum
(Average) Maximum. NI = Non-Intact. CPT = Cone Penetration Test.
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to core barrel problems.
All dimensions in metres | Client Method/ Boart Longyear Delta 520 / Logged By
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
preg g1 g
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-201
Job No Date Start 6/162016 Ground Level (m) Co-Ordinates (WGS 84 UTM) -
art 6/16/2 38N 288334.4798
PO 4100620139 Finish 7/16/2016 1533.70 4777786.3854
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 9of11
RUN DETAILS STRATA o ol :E,
y . o Depth DESCRIPTION S £l g
Depth léég) REN| sample | Redd i coend Thick- ) . 2 8| &
WL (%) ness) (Casing)(Water) Detail Main = | =
r o A ermability Test nferred as very dense light gre:
JE)U 80.00 Permability T Inferred as very dense light grey
E h o of (constant head) No.9: streaked & spotted grey orangish brown
r o ¢ K=1.9138E-05 subangular & angular gravelly
F 16 b OF COBBLES with high boulder content.
[ 5 F ravel is subangular coarse. Material is
0 Gravel bangul M |
C O° ¢ granitic & metamorphic in origin.
E P OF Medium sorted. (COLLUVIUM)
F 815 14;2‘2040\/ 81.50 (continued)
[ b C Inferred as very dense grey streaked &
[ D ©F spotted dark grey brown subangular &
r A O ¢ angular gravelly COBBLES with
[ ;} D OF medium boulder content & little sand
E 5 & infilling. Gravel is subangular coarse.
®) infilling. Gravel is subangul
b Do OF Boulders are <600mm in length.
E g3 CO - Material is granitic & metamorphic in
r 83.0 h @ - origin. Poorly & medium sorted.
r o ¢ (COLLUVIUM)
E b OFf
[ 29 O ¢
L 8] e O N
E )O 8 ]
F 84,50 o ¢
: P Q@ :
3 )3
; 0 Oe ¢
E Do OF
N O L
F 86.0 b OfF
; Cs:
; O ¢
: 7 360 " (10.50)
E b OF
E O ¢
I 87.5 D @F
[ g} C
o D OFf
L Oo €
L 34 L
[ 0 DDO C
o D ©f
E 89.0 OSN3
r D 9 r 89.00 Permability Test
r O r (constant head) No.10:
E Do OF K=1.6741E-05
[ 23 (OJ
: 0 b OF
Daily Progress and Water Observations GENERAL REMARKS
Date | Time [Borcholef Water [ Casing Remarks Borchole advanced through alluvial/colluvial deposits to 93mbgl and into
D Rl | Dot fractured metamorphic/igneous rock using continuous rotary coring
techniques to 105m. PQ size core barrel (ID:114mm) was used down to
29m; HQ size (1D:89mm) to end of hole. PQ csg (1D:103mm) was set at
29m; HQ csg (1D:78mm) at the end of hole. 8 x Lefranc & 2 x Horslev
permabaility tests with 2 x Lugeon tests were performed. RFV = Flush;
TCR = Total Core Recovery; SCR = Solid Core Recovery; RQD = Rock
Quality Designation. Fracture Spacing column refers to: Minimum
(Average) Maximum. NI = Non-Intact. CPT = Cone Penetration Test.
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to core barrel problems.
All dimensions in metres | Client o ) ) Method/ Boart Longyear Delta 520 / Logged By )
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

Job No
PO 4100620139

Date

Start 6/16/2016

Fini

Ground Level (m)

1533.70

sh 7/16/2016

BH-201

Co-Ordinates (WGS 84 UTM)
38N 288334.4798
4777786.3854

Contractor

Well3 Ltd, Georgia

Hole Type Sheet

10of 11

RC

RUN DETAILS

STRATA

Depth
WL

R
(é’%ll?)) IH;;Y Sample
(%

Red'ed
Level

Depth

DESCRIPTION

(Thick-
ness)

SPT

(Casing)(Water)

Instrument/
Backfill

Fracture
Spacing

Detail Main

90.50

0

1441.70

L B B

100
(0)

93.50)

100
(53)

36

97
(23)
20

96.50)

100
(35)

100
(47)
34

00.5

1440.70

1438.05 et

1435.40—=

1434.30 =t

96.50 - 100.20 Lugeon
Test No.1

Inferred as very dense grey streaked &
spotted dark grey brown subangular &
angular gravelly COBBLES with
medium boulder content & little sand
infilling. Gravel is subangular coarse.
Boulders are <600mm in length.
Material is granitic & metamorphic in
origin. Poorly & medium sorted.
(COLLUVIUM) (continued)

Inferred as very dense light grey spotted
dark grey brown gravelly BOULDERS.
Boulders are <350mm in length.
Material is granitic & metamorphic in
origin. Medium & well sorted.
(COLLUVIUM/BEDROCK)

Weak & moderately strong light grey
grey white medium & coarse grained
CRYSTALINE SCHIST
(hydrophermal alteration). Joints: 20 &
45” occasionally 60” very closely to
medium spaced rough stepped & planar
undulating slightly weathered.
(BEDROCK)

10
(70)
180

Weak & moderately strong light grey
grey greenish grey white medium &
coarse grained CRYSTALINE
SCHIST (hydrophermal contact
alteration). Joints: 30 & 70 closely &
medium spaced rough stepped & planar
undulating slightly weathered. Non
intact in places. (BEDROCK)

(N

30
(60)
160

NI
20)
120

Moderately strong & strong light grey
grey white medium & coarse grained
CRYSTALINE SCHIST
(hydrophermal alteration). Joints: 45 &
60" occasionally 20° closely &
medium spaced rough & smooth planar
undulating slightly weathered.
(BEDROCK)

40
(100)
160

Daily Progress and Water Observations

GENERAL REMARKS

Date Time

Depth

Borehole

Water
Level

Casing

Depth/diam Remarks

15-07-16 | 08.00 | 92.00

8.00

92.00/78 Rock head at 93m

Borehole advanced through alluvial/colluvial deposits to 93mbgl and into
fractured metamorphic/igneous rock using continuous rotary coring
techniques to 105m. PQ size core barrel (ID:114mm) was used down to
29m; HQ size (ID:89mm) to end of hole. PQ csg (ID:103mm) was set at
29m; HQ csg (ID:78mm) at the end of hole. 8 x Lefranc & 2 x Horslev
permabaility tests with 2 x Lugeon tests were performed. RFV = Flush;
TCR = Total Core Recovery: SCR = Solid Core Recovery; RQD = Rock
Quality Designation. Fracture Spacing column refers to: Minimum
(Average) Maximum. NI = Non-Intact. CPT = Cone Penetration Test.
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to core barrel problems.

All dimensions in metres
Scale 1:62.5

Client

Salini Impregilo, Georgia

Method/ Boart Longyear Delta 520 /
Plant Used

Logged By

Mustang 4-F4 Levan Ivanidze
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-201
Job No Date ; Ground Level (m) Co-Ordinates (WGS 84 UTM) -
: Start 6/16/2016 38N 288334.4798
PO 4100620139 Finish 7/16/2016 1533.70 4777786.3854
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC I1ofll
RUN DETAILS STRATA o 2
Rl . Depth DESCRIPTION S EIEE
Depth [éé%) 'fnt;]\)" Sample licdralj cgend (Thilzk- SPT - 2 g £z
WL (%) eve ness) (Casing)(Water) Detail Main T alE S
r 100 L = Weak & moderately strong light grey
3 @ -t grey greenish grey white medium &
r - T coarse grained CRYSTALINE
F g -+ SCHIST (hydrophermal contact
F101.00 Xt 3_(3_ 10) alteration). Joints: 30 ” very closely &
F e 101.00 - 105.00 closely spaced rcugh stepped (NI)
E . 1 Lugeon Test No.2 undulating slightly & moderately 100
r 5 = weathered. Predominantly non intact.
r (170[(]1) : 1 (BEDROCK) (contintied)
L 15 Xy ¥
F102.5¢ 1431205 10250
r T Weak & moderately strong light grey
r s T grey yellowishish grey white medium &
= : 1 coarse grained CRYSTALINE
L o s (1.20) SCHIST (hydrophermal contact NI
[ 8 — alteration). Joints: 30 & 70° very (40)
F 1430.00f—===F 103.70 closely & closely spaced rough stepped | 80
L - 1 undulating slightly & moderately
£ 104.0 - -+ weathered. Predominantly non intact.
F : X (BEDROCK)
F 100 i—-‘- (1.30) Strong & very strong dark grey grey NI
L 39 Sy ¥ white medium & coarse grained (120
i . Ry | CRYSTALINE SCHIST 300
r 105.00 1428.70{— ===t 105.00 (hydrophermal alteration). Joints: 30 &

70" occasionally 45" closely &
medium spaced rough & smooth planar
undulating slightly weathered. Non
intact in places. (BEDROCK)

End of Hole at 105m.

Daily Progress and Water Observations

GENERAL REMARKS

Date

Casing
Depth/diam

Water
Level |

Borehole

Time Denth

Remarks

16-07-16
16-07-16

104.00/78
105.00/78

08.00
11.00

104.00

12.70
105.00 -

End of Hole.

Borehole advanced through alluvial/colluvial deposits to 93mbgl and into
fractured metamorphic/igneous rock using continuous rotary coring
techniques to 105m. PQ size core barrel (ID:1 14mm) was used down to
29m; HQ size (1D:89mm) to end of hole. PQ csg (ID:103mm) was set at
29m; HQ csg (ID:78mm) at the end of hole. 8 x Lefranc & 2 x Horslev
permabaility tests with 2 x Lugeon tests were performed. RFV = Flush;
TCR = Total Core Recovery; SCR = Solid Core Recovery; RQD = Rock
Quality Designation. Fracture Spacing column refers to: Minimum
(Average) Maximum. NI = Non-Intact. CPT = Cone Penetration Test.
Note: some of the finer materials recovered from the core barrel was
hand placed into the core boxes due to core barrel problems.

Scal

UMAF | MU TART UURE 3F | WELLINAFFUCURGIA-FRUJOFY FUTUGU | 2470/ 10

All dimensions in metres

Client
e 1:62.5

Salini Impregilo, Georgia

Method/ Boart Longyear Delta 520 /
Plant Used

Logged By

Mustang 4-F4 Levan Ivanidze
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well 3Lt . A
- Discontinuities
31 Makashvili St t
TS Naskra HPP Boreholes rock cores -
v iaic description
Georgia p
[ Date:  22.07.2016 | Weather: - [ Location: Naskra [ E: 288336 [ N: 4777787 [ Elevation: 1545 | Borehole n°: 201
Depth (m) Length of Run RQD TCR Dipping ) - Infilling Surface
From To (m) %) ) Type aty (degrees) ‘Weathering Aperture Infilling thickness Roughness shape Spacing Water Comments
93.5 | 95.0 15 36 100 2 1 a4 2 4 10 3 3 2 1 2
2 2 49,55 2 4 10 3 3 2 2 2
2 1 20 2 3 6 2 2 1 2 2 Silts/sands
2 2 43,52 2 4 8 2 3 1 2 2
2 1 40 2 4 8 3 3 1 2 2
95.0 96.5 1.46 20 97 2 1 38 3 4 k] 3 3 1 1 2
2 1 a5 3 3 8 3 3 1 1 2
2 1 34 3 3 8 2 1 1 1 2
2 1 20 2 4 6 2 2 1 1 2 silts
2 1 52 2 4 6 2 4 3 1 2 silts
2 1 55 3 4 6 2 4 3 1 2 silts
96.5 | 98.0 15 16 100 2 1 30 2 4 6 2 2 1 2 2 silts
2 1 20 3 4 8 3 2 1 1 2
2 2 27,23 2 4 8 3 2 1 2 2
2 1 [3:] 2 3 k] 2 4 3 1 2
98.0 | 99.5 1.5 34 100 2 1 29 2 4 8 2 3 1 1 2
2 1 27 2 4 8 3 3 1 2 2
2 2 55,52 3 3 3 2 2 3 1 2
2 1 58 4 4 8 3 2 1 1 2
2 1 40 3 4 8 2 2 1 1 2
99.5 | 101.0 15 0 100 2 1 a3 3 5 8 3 2 1 1 2
2 1 30 3 5 3 2 2 1 1 2
101.0 | 102.5 1.5 15 100 2 2 20,37 3 4 8 3 4 1 1 2
2 2 44,43 3 4 8 2 4 1 1 2
*Intervals of intensively fractured zones, ** Intervals of slightly fractured zones
Key:
Type ‘Weathering Aperture Infilling Infilli Roughness Surface shape acing Water
T Faut rone il T one T Clean T Clean T Very ough | 1. Stepped 1-Very close spacing (<60 mm] | T Completely dry
1. Fault 2. slightly weathersd 2. Very Tight (s0.1 mm) | _2. Surface staining 2. Wery thin =1 mm)] 2. Rough 2. Undulating_|_2. Close spacing (50-200 mm) 2. Damp
2. Joint 3. Moderately weathered 3. Tight (0.1to 1 mm} 3. Non-cohesive 3. Moderately thin (1 to 3 mm) 3. slightly rough 3. Plamar 3. Moderate spacing (0.2-0.6 m) 3. Wet [presence of seepage]
3, Cleavage 2. Highly weathered 2.0pen |1ta 5 mm) 2. Inactive clay 3, Thin (3 to 10 mm) 3, smonth 2. Wide spacing (062 m] . Flowing (filling washed out)
4. Schistosity. 5. Decomposed 5. Very Open (5 mm) 5. Swielling clay 5. Moderately thick {10to 30mm) | 5. Polished 5. Very wide spacing [>2 m)
5_Shear & Cemented &_Thick (230 mm] &_Slickensided
& Fissure 7. Chiorite, talc o gypsurn
7. Tension crack 2. Calcita
EB. Foliation 9. Iron Oxide
5. Bedding 10 Other
Depth (m) Length of Run | RQD TCR Dipping Infilling Surface
T Weatheri Apert Infilli ! Rough Wat [« t
e ) %) ) ype | Qty (degrees) eathering perture iling | ickness | ROVEhess | 00 ater omments
2 1 50 2 4 8 2 2 1 2 2
102.5 | 104.0 15 8 100 2 1 33 3 4 8 3 2 1 1 2
2 1 43 2 4 8 2 4 1 2 2
2 1 64 2 4 3 3 2 1 2 2
2 1 71 1 4 10 3 2 1 2 2
104.0 | 105.0 1.0 35 100 2 1 81 1 3 1 - 4 3 2 1
2 1 38 1 3 1 - 3 1 2 1
2 1 35 1 4 1 - 1 1 1 2
*Intervals of intensively fractured zanes, ** Intervals of slightly fractured zones
Key:
Type Weathering Aperture Infilling Infilling thicknass. Roughness ‘Surface shape Spacing Water
0. Fault zone 1 Unweathered 1 None 1 Clean 1. Clean 1. Very Rough 1. Stepped 1. Very close spacing (<60 mm] 1. Completely dry
1. Fault 2 Slightly weathered 3 Very Tight [s0.1 mm] | 2. Surface staining 2_Very thin (51 mm)} 2_Rough 2_Undulating | 2_Close spacing (60-200 mm) 3_Damp
2. Joint 3. Moderately weathered | 3. Tight {0.1 to 1 mm) 3. Non-cohesive 3. Moderately thin (1 to 3 mm) 3. slightly rough | 3. Planar 3. Moderate spacing (0.2-0.6 m) | 3. Wet (presence of seepage)
3. Cleavage. a_ Highly weatherad 4.0pen (110 5 mm) 4. Inactive clay 4. Thin (3 to 10 mm) 4_smaath 4. Wide spacing (0.6-2 m) 4. Flowing (filling washed out)
4. Schistosity 5. Decomposed 5. Very Open (35 mm|] 5. Swelling clay 5. Moderately thick (10 to 30 mm) 5. Polished 5. Very wide spacing (>2 m}
5_Shear 6 Cemented 6_ Thick (230 mm] 6_slickensided
& Fissure 7_Chlorite,talc or gypsum
7. Tension crack B. Cakite
8. Foliation 9. Iron Oxide.
9. Bedding 10. Other.
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-201
Job No Date - Ground Level (m) Co-Ordinates (WGS 84 UTM) i a
Start 7/17/2016 38N 288326.49
PO 4100620139 Finish 7/29/2016 1561.06 4777919.67
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 1 of 12
RUN DETAILS STRATA o o ‘:E)
TCR - Depth DESCRIPTION E28lEZ
Depth ﬁ%é‘})) I({&,Y Sample Iil'dtil Legend|(Thick- < ) g8 5 e
i, (%) eve ness) (Casing)( Water) Detail Main ol s
L 0.004 i Brown dark brown black angular &
E ; X subangular fine & medium silty sandy
N ](”:’ RO & GRAVEL with low cobble content &
L pULZIQNE: § low organic content. Sand is medium &
E 100 1560.06[% 7.4 1.00 coarse subangular. Cobbles are angular.
n T@ o Material is metamorphic in origin.
L @ C Organic material is plant and rootlets.
L 100 (&0 g (1.00) Medium sorted. (TOP
- 0 pﬂ q{?: ' SOIL/COLLUVIUM)
E 0. A Very dense brown dark brown gre
L 20 1559.06 -oF  2.00 cry dense brown dark brown grey
C . zbyp C 50 for 160mm | 2.00 - 2.31 CPT black angular sandy GRAVEL with
r r (10,14/ - ’ medium cobble & boulder Sand is
8 90 D r ! 7(‘5)’}')5' angular coarse. Cobbles are angular.
E 0 - Boulders are <300mm in length.
- Ot Material is granitic & metamorphic in
3.0 o3 ¢ origin. Poorly sorted. (COLLUVIUM)
r %‘Q r Very dense brown dark brown grey
K 100 O C{: dark grey greenish black angular &
F 0 5 - subangular gravelly COBBLES &
L L BOULDERS. Cobbles are angular &
r 4.0 QOF subangular. Boulders <250mm in
L onl" length. Gravel is subangular medium &
C o4 e', C coarse. Material is granitic &
o 0 O, (E metamorphic in origin. Poorly sorted.
E O(: (COLLUVIUM)
r 5.0 ?} -
L L 50 for 2 s ~
i © [ 50 l(();:;l(()();xull 5.00-535CPT
K P
i 0o (:
. 6.004 &)O :_(7.80)
E 90
E 0
A
B 50 for 160mm | 7.50 - 7.81 CPT
r (10,14/
L 19.25.6)
Ef (7.5)0) i
o 8.00 Permability Test
r (constant head) No.1:
: ol K=1.9607E-04
F 95
- 1551.26 9.80
aily Progress and Water Observations
Daily Prog d Water Ob t GENERAL REMARKS
Date Time BB’:;‘I’F \L\L“\‘:{ [)L&)tll;ltliﬁm Remarks Borehole advanced through colluvial granular soils down to 100.5m and
17:07-16 | 18.00 200 5.00/154 then into competent & fractured metamorphic & igneous rock using
- : = - = continuous rotary coring techniques to 112m. PQ size core barrel
(ID:114mm) was used down to 42m; HQ size (ID:89mm) down to end
of hole. PQ csg (ID:103mm) was set at 42m; HQ csg (ID:78mm) was set
at the end of hole. 10 x Lefranc, 1 x Horslev & 2 x Lugeon tests were
carried out. RFV = Flush (none noted); TCR = Total Core Recovery;
SCR = Solid Core Recovery; RQD = Rock Quality Designation.
Fracture Spacing column refers to: Minimum (Average) Maximum. NI =
Non-Intact. Note: Sand / clay possibly derived from the refluxed material
from the hole during drilling.
All dimensions in metres | Client . . | Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze

49



RUTART UURE OF | WELLINAFFOEURVIA-FRUJL.OFJ FUTU.OU T ZU/Y/ 10

Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-201
Job No Date Ground Level (m) Co-Ordinates (WGS 84 UTM) = a
S}a.rt 7/17/2016 38N 288326.49
PO 4100620139 Finish 7/29/2016 1561.06 4777919.67
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 20f12
RUN DETAILS STRATA 5 g
: ; Depth DESCRIPTION EE|EE
Depth (éég) %&Y Sample li"dIC? Legend (Thilzk- SPT ) 2 g é 3
i DAY cve ness) (Casing)(Water) Detail Main Zals &
3 al [® <of Very dense brown dark brown light
r 0 éo X grey to dark grey angular & subangular
F % ot fine to medium silty sandy GRAVEL
F 0o 8t with medium cobble content. Cobbles
F 1100 B3 0. o are subangular. Sand is subangular
[ q- 50 for225mm | 11.00 - 11.38 CPT coarse. Material is granitic &
[ gﬁ OF (2.80) l;(l i ’ - metamorphic in origin. Non plastic.
E D g ') Poorly & medium sorted.
F 67 g)OXQ' (COLLUVIUM) (continued)
[ 0 OF
3 50%@_
[ 125 %a s 4
e 1548.46|0 nX@F 12.60
r Jbu r Very dense light grey grey black
r D ©F subangular & angular gravelly
F o o ¢ COBBLES with medium boulder
F 0 b OF content with silty sand infill. Gravel is
L 5 F subangular & angular medium &coarse.
[ o°¢ Boulders are <200mm in length.
F 14.00 DOOO B Material is granitic & metamorphic in
n C or 23 v origin. Poorly & medium sorted. Low
: b_BF . "‘:3‘2'9.73’;‘;" 1001433 CRT plasticity. (COLLUVIUM)
: o of a0
- 93 -
r 0 )oo o C
: )O 2 f
F 155 X
B O ¢
E ]545.06>m@ E16.00
r 7 F@ <Ok Very dense light grey brown
r 0 flpo- & subrounded & subangular fine to coarse
F %9 Ok sandy GRAVEL with low cobble &
L Do oF boulder contents. Sand is subangular
F 17.00 Bs Oépi medium & coarse. Cobbles are
E 17&())1; I7).45 s? = @5_ N=34 17.00 Permability Test subangular. Bpul_dcrs <f){]0mm in
F : O 9F o345 | (falling head) No.2: length. Material is granitic &
F D ano K=1.2009E-07 metamorphic in origin. Medium sorted.
. 65 g;oxg (COLLUVIUM)
L 0 Of
3 5&{5:‘
[ 1850 ) o o (4.60)
— 9 n>OF
[ of
b ggx?:
i % g B
r o &
E ] a%:
E 20,00 8o 7t
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bg:é‘u‘)lle \I’_V;:Zf Du;t‘ﬁ"&;u\ Remarks Bofeljnolc fﬁdvan‘cc:'d tl1r0}!g‘h co‘lluviil! gmnulz_lr‘ soils df)wr} to\lOO: Smand
19-07-16 | 09.00 | 11.00 | 920 11.00/154 then into competent & fractured metamorphic & igneous rock using
pide | 1900 |11 2 18.50/103 Reduce to PQ continuous rotary coring techniques to 112m. PQ size core barrel
U010 : : ° . - cduceto (ID:114mm) was used down to 42m; HQ size (ID:89mm) down to end
of hole. PQ csg (ID:103mm) was set at 42m; HQ csg (ID:78mm) was set
at the end of hole. 10 x Lefranc, 1 x Horslev & 2 x Lugeon tests were
carried out. RFV = Flush (none noted); TCR = Total Core Recovery;
SCR = Solid Core Recovery; RQD = Rock Quality Designation.
Fracture Spacing column refers to: Minimum (Average) Maximum. NI =
Non-Intact. Note: Sand / clay possibly derived from the refluxed material
from the hole during drilling.
All dimensions in metres | Client e ’ . Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-201
Job No Date : Ground Level (m) Co-Ordinates (WGS 84 UTM) o a
Start 7/17/2016 38N 288326.49
PO 4100620139 Finish 7/29/2016 1561.06 4777919.67
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 3of12
RUN DETAILS STRATA o %
R o Depth DESCRIPTION SElEE
Depth (éé%) l},ﬁ\)’ Sample Iﬁ‘it]d Legend|(Thick- SPT < -E %c_ % §
WL (%) ness) (Casing)( Water) Detail Main T »nlE 2
E po00-2045 [® ook N;«;,()
C ) éo L 8.810.14)
r 1540.46(%) o 20.60 200
r 80 R 4 Dense light brown brown grey angular
E 0 60 é-_ & subangular coarse sandy GRAVEL
F °2 «OF (1.20 with low cobble content. Sand is
E o ) = F (1.20) angular medium & coarse. Cobbles are
r 21.50 5 2. OF angular & subangular. Material is
L 153926/ = 4 2180 granitic & metamorphic in origin.
L Jbu C Medium sorted. (COLLUVIUM)
E N C Very dense light grey grey black
C ?, b O©f subangular & angular gravelly
L © ¢ COBBLES with medium boulder
L D oo L content. Gravel is subangular & angular
E 93.00 O - (2.20) medium & coarse. Boulders are
— )oOO o 50 for 200mm | 23.00 - 23.35 CPT <500mm in lc.ng'th. Ma!crial is granitic
o r .13/ & metamorphic in origin. Poorly &
B b OF ! ‘-%’)-(')3' medium sorted. (COLLUVIUM)
E o ¢ %
B 99 L
2 0 1537.06 >n© E24.00
r 'b =9t Dense & very dense light brown brown
E 2450 g)d 6; grey angular & subangular fine to
== 7o s coarse sandy GRAVEL with medium
C & g cobble content. Sand is angular medium
L 5 0, oF & coarse. Cobbles are angular &
= o q subangular. Material is granitic &
5 ?‘;’ 09 metamorphic in origin. Poorly sorted.
i % °i¢: (COLLUVIUM)
E 26.00 %O?Qi_
E P26 0 @; 50 for 290mm - | 26.00 Permability Test
r ’ b S 1345 1.13) | (constant head) No.3:
E 249 (26)(16.0) K=2.7606E-05
F 29 9
H () . <P
= Q
: g)o SF(6.00)
=1
 27.5 (63 ‘;0
- @ o
e 7.
: 0 204
g g e
C 0.9
E29.00 LR
K 129.00-29.45 - N=33
- SPTD ;w : o %‘7{0)
. & 390
E 65 =0, @
. o 1531.06/2 =4 3000
aily Progress and Water Observations
Daily P d Water Ob t GENERAL REMARKS
Date Time Bg;])'l‘l’lle \ff\lf{ Dét}:'&%m Remarks Borehole advanced through colluvial granular soils down to 100.5m and
21:07-16 | 1100 12600 | 1600 | 26.00/103 then into competent & fractured metamorphic & igneous rock using
SRR . o s Sl continuous rotary coring techniques to 112m. PQ size core barrel
(ID:114mm) was used down to 42m; HQ size (ID:89mm) down to end
of hole. PQ csg (ID:103mm) was set at 42m; HQ csg (ID:78mm) was set
at the end of hole. 10 x Lefranc, 1 x Horslev & 2 x Lugeon tests were
carried out. RFV = Flush (none noted); TCR = Total Core Recovery;
SCR = Solid Core Recovery; RQD = Rock Quality Designation.
Fracture Spacing column refers to: Minimum (Average) Maximum. NI =
Non-Intact. Note: Sand / clay possibly derived from the refluxed material
from the hole during drilling.
All dimensions in metres | Client . . . | Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-201
Job No Date Ground Level (m) Co-Ordinates (WGS 84 UTM) i a
Start 7/17/2016 38N 288326.49
PO 4100620139 Finish 7/29/2016 1561.06 4777919.67
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 4o0f12
RUN DETAILS STRATA o o :‘E)
TCR e Depth DESCRIPTION 2 E|5E
Depth (Eé%) ]({.50\{ Sample l}fd Lil Legend|(Thick- SPT - g g ; 3
o (%) eve ness) (Casing)(Water) Detail Main = »nlE X
E ’bu r Very dense light grey grey streaked
£ 305 b ©F dark grey black subangular & angular
— O ¢ occasionally subrounded gravelly
F b OF COBBLES. Gravel is subangular &
E P angular medium & coarse. Material is
r o° ¢ granitic & metamorphic in origin.
i o )E)O - Medium sorted. (COLLUVIUM)
- b _OF
F 32,0 )®Q F
F O~ ¢ 25 lbx;é('nmn 32.00 - 32.03 CPT
. De O} 3)
u 5 Oo ¢
s H e}
- O ¢
: D Q@ -
r 33.5 -
n D- OF
L Oco ¢
2 Do OF
C 41 O ¢
B 0 D OF
5 o ¢
F 350 OQ a
F »:llt)tr‘z)m Do OF 50 for 150mm | 35.00 Permability Test
r : O ¢ (10.60) S5 (constant head) No.4:
- b OF (350 K=13.8232E-04
L 8 L
C 0 )O @ N
- RS
r 36.5 -
" Qo (¢
5 D, O}
£ 25 D Of
s 0 © ¢
C b OF
C O° ¢
r38.00) Do OL
F O ¢ 25 for 70mm | 38.00 - 38.22 CPT
9.16/
: b OF L)
r @ r (38)(21.0)
L 67 L
L 0 )OQ C
C be Of
F 395 )O af
E b ©F
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bg:élﬂolle }_\;\\tg{ D eg:i;.‘".g Remarks [lio‘rcholc advanced llu‘ovug‘l') coguvial' gmnullz‘i{ z)i‘ls d0w1.1 to I1(00j Smand
220716 1 1130 13200 12250 | 32.00/103 t\u:'mto com{)ctent & tra:u;re‘ met;lm;){'g hic Pngpeous ro{':)d uslmg
y continuous rotary coring techniques to 112m. PQ size core barre
23-07-16 | 09.00 | 3650 | 21.00 | 36.50/103 (ID:114mm) was used down to 42m; HQ size (ID:89mm) down to end
of hole. PQ csg (ID:103mm) was set at 42m; HQ csg (ID:78mm) was set
at the end of hole. 10 x Lefranc, 1 x Horslev & 2 x Lugeon tests were
carried out. RFV = Flush (none noted); TCR = Total Core Recovery;
SCR = Solid Core Recovery; RQD = Rock Quality Designation.
Fracture Spacing column refers to: Minimum (Average) Maximum. NI =
Non-Intact. Note: Sand / clay possibly derived from the refluxed material
from the hole during drilling.
All dimensions in metres | Client o ) ) Method/ Logged By )
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-201a

Job No Date o Ground Level (m) Co-Ordinates (WGS 84 UTM)
Start 7/17/2016 38N 288326.49
PO 4100620139 Finish 7/29/2016 1561.06 4777919.67
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 50f12
RUN DETAILS STRATA o ol
’ . e Depth DESCRIPTION 5=
Depth .é%lg) REV| sample ff_‘i‘{zf Legend|(Thick- 7 . 2 g
W (%) ness) {Casing)( Water) Detail Main o
Uo7
F 6 b ¢
F 1520460 ~©F 40,60
N /bu r Very dense light grey grey light brown
F 41.00 h ®F streaked dark grey black subangular &
F o ¢ 25 for Omm 41.00 -41.01 CPT angular occasionally subrounded
[ Nafe): 3;5)- gravelly COBBLES with medium
[ 5 F @0 boulder content. Gravel is subangular &
[ 60 C angular medium & coarse. Boulders are
; o°¢ gular medium & Bould
u 0 Do OF <600mm in length. Material is granitic
r Oo_ ¢ & metamorphic in origin. Medium
" 3@@ - sorted. (COLLUVIUM)
[ 425 r
: b QF
; o ¢
a b OF
E 47 Oo ¢
[ 0 D OF
; DD i
E 440 9@ -
b HSSﬁ) DT OF 50 for 220mm | 44.00 Permability Test
F : o & 1"‘;' [ (constant head) No.5:
r Qe ¢ 19,15.16)
g bo OF (44)(22.6) K=1.0935E-05
F 47 g L
r 0 O _¢
a b OF
£ }6‘) Q C
C 455 ;
N O C
. )6 OF
C sl b OF
- 0 o ¢
[ D @F
[ O ¢
F 47.0 S oF
L Qo (
: D, O}
: 5§ C):
[ D OO L
E 485 )OO E(15.60)
L L] L
C O ¢
o b OF
o 5 )@Q C
[ 0 L
F O ¢
C De Of
t_50.0 Oa
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bgeh"]e Water b ,cSi,F"Fl]l_ Remarks Borehole advanced through colluvial granular soils down to 100.5m and
0T [ 00 [4100 [ 760 | F1007 | Rederi | o sompets & ctyed e & o ek v
(ID:114mm) was used down to 42m; HQ size (ID:89mm) down to end
of hole. PQ csg (ID:103mm) was set at 42m; HQ csg (ID:78mm) was set
at the end of hole. 10 x Lefranc, 1 x Horslev & 2 x Lugeon tests were
carried out. RFV = Flush (none noted); TCR = Total Core Recovery;
SCR = Solid Core Recovery; RQD = Rock Quality Designation.
Fracture Spacing column refers to: Minimum (Average) Maximum. NI =
Non-Intact. Note: Sand / clay possibly derived from the refluxed material
from the hole during drilling.
All dimensions in metres | Client . . . Method/ Logged By )
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-201
Job No Date Start 7/17/2016 Ground Level (m) Co-Ordinates (WGS 84 UTM) & a
¢ = 38N 288326.49
PO 4100620139 Finish 7/29/2016 1561.06 4777919.67
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 60f12
RUN DETAILS STRATA 5 o ‘\‘3
: ! Depth DESCRIPTION 5 E|EE
Depth (éég) !({nF/u\)/ Sample l}_c:iﬁj Legend|(Thick- SPT . § é g é
Wi, Vo) ness) (Casing)(Water) Detail Main = XAl Em
o jbu r Very dense light grey grey light brown
E b o©F streaked dark grey black subangular &
r o ¢ angular occasionally subrounded
F 59 L gravelly COBBLES with medium
s 0 D 9 s boulder content. Gravel is subangular &
[ Oo° ¢ angular medium & coarse. Boulders are
C Do OF <600mm in length. Material is granitic
r 515 o_¢ & metamorphic in origin. Medium
F )@@ 3 sorted. (COLLUVIUM) (continued)
2 D OF
E 67 O ¢
E 0 b OF
: Oo ¢
E 53.00) )bO E
C D ©F 53.00 Permability Test
F Q r (constant head) No.6:
L E K=8.5014E-05
A 30 ) O(") L
L 0 L
3 )o O -
- )O ol
F 54.5C F
: 0ot
- o %
g ?ll )6 OF
E ) [
g b OF
E O ¢
560 D OF
r 1504.86| ¢ 56.20
E Koy E Inferred asvery dense light grey grey
N N X light brown streaked & spotted dark
F 59 o ¢ grey subangular & angular gravelly
L 0 L COBBLES & BOULDERS. Gravel is
=5 OF subangular & angular medium &
- C coarse. Boulders are <900mm in length.
[ 57.5 L Material is granitic & metamorphic in
r OG: origin. Medium sorted.
E e (COLLUVIUM)
F 100 })O [(3.90)
| )|
F 59.0 go[i
: of
E | g Oat
N 0 a2
Daily Progress and Water Observations GENERAL REMARKS
Date | Time [Borcholef Water | Casing Remarks Borchole advanced through colluvial granular soils down to 100.5m and
Dspth - Level 1 Denthidiam then into competent & fractured mctaﬁmmhic & igneous rock using
continuous rotary coring techniques to 112m. PQ size core barrel
(ID:114mm) was used down to 42m; HQ size (ID:89mm) down to end
of hole. PQ csg (ID:103mm) was set at 42m; HQ csg (ID:78mm) was set
at the end of hole. 10 x Lefranc, 1 x Horslev & 2 x Lugeon tests were
carried out. RFV = Flush (none noted); TCR = Total Core Recovery;
SCR = Solid Core Recovery; RQD = Rock Quality Designation.
Fracture Spacing column refers to: Minimum (Average) Maximum. NI =
Non-Intact. Note: Sand / clay possibly derived from the refluxed material
from the hole during drilling.
All dimensions in metres | Client o ) | Method/ Logged By )
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-201a

Job No Date . Ground Level (m) Co-Ordinates (WGS 84 UTM)
Start 7/17/2016 38N 288326.49
PO 4100620139 Finish 7/29/2016 1561.00 4777919.67
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 7o0f12
RUN DETAILS STRATA o o
R [or ' Depth DESCRIPTION =
Depth 'ég'[{,) BEN| sample | Reded | coend(Thick- [~ ) 2 3|
WL (o) eve ness) (Casing)( Water) Detail Main £ &
[ 7
N 130090 bv - olLLL Inferred as very dense grey streaked &
F 60.50 r spotted dark grey brown subangular
h of d dark bi b lar &
t o) 3 angular gravelly COBBLES with
t - medium & high boulder content. Gravel
~ — IS subangular dangular medium
a b_O is subangular & angular medium &
[ 46 O C coarse, Boulders are <400mm in length.
[ 0 Do OF Material is granitic & metamorphic in
N Oo_¢ origin. Poorly & medium sorted.
[ D OF (COLLUVIUM)
E 62.00 & ¢
- D QF 62.00 Permability Test
L O r (constant head) No.7:
. be OFf K=1.3356E-05
F 48 Qo ¢
N 0 D OF
3 O o 3
E 63.50 )Q .
[ D OF
[ Qe ¢
2 Do OF
F 76 C
[ 0 O L
L b © L
[ )O Q C
[ 65.00
: o7 ¢
: 3"00 3
F 29 b OF
r (8] D] r
e D @F
[ O ¢
[ 66.5 DT OF
u Qo
C )bO '
[ 40 L
n 0 b © C
o )Og) L
E 68.0 .
r )GOO 3
: b OF
F 2% & (¢ (17.00)
" 0 D QF
o O ¢
r pe OFf
P 69.50 Os ¢
F69.7C D Ot
r O ¢
Daily Progress and Water Observations GENERAL REMARKS
Date Time |Borehole] Water Casing Remarks Borehole advanced through colluvial granular soils down to 100.5m and
25.07-16 | 09.00 ?ﬁg‘%%g then into competent & fractured metamorphic & igneous rock using
R ’ ' - 0 continuous rotary coring techniques to 112m. PQ size core barrel
(ID:114mm) was used down to 42m; HQ size (ID:89mm) down to end
of hole. PQ csg (ID:103mm) was set at 42m; HQ csg (1D:78mm) was set
at the end of hole. 10 x Lefranc, 1 x Horslev & 2 x Lugeon tests were
carried out. RFV = Flush (none noted); TCR = Total Core Recovery;
SCR = Solid Core Recovery; RQD = Rock Quality Designation.
Fracture Spacing column refers to: Minimum (Average) Maximum. NI =
Non-Intact. Note: Sand / clay possibly derived from the refluxed material
from the hole during drilling.
All dimensions in metres | Client . ) . Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-201
Job No Date Ground Level (m) Co-Ordinates (WGS 84 UTM) i a
Start 7/17/2016 38N 288326.49
PO 4100620139 Finish 7/29/2016 1561.06 4777919.67
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 8of 12
RUN DETAILS STRATA 8 \"-j
< ! Depth DESCRIPTION S EEE
Depth (REE) l({.fu\)/ Sample Rc‘d c? Legend|(Thick- SPT ) g8 g 3
¥ ) | Leve ness) (Casing)(Water) Detail Main EHEE
r Jbu r Inferred as very dense grey streaked &
r 27 b ©F spotted dark grey brown subangular &
F 0 o ¢ angular gravelly COBBLES with
E o) medium & high boulder content. Gravel
E 71.00! F is subangular & angular medium &
n Oo° ¢ 71.00 Permability Test coarse. Boulders are <400mm in length.
F bo OF (constant head) No.8: Material is granitic & metamorphic in
B o, ¢ K=9.0063E-05 origin. Poorly & medium sorted.
. i )@O g ' (COLLUVIUM) (continued)
[ 0 L
E D OF
F O ¢
F 725 De OF
E )O st
: o ¢
E o) D ©f
r 0 O ¢
: p OO :
[ o
£_74.00 Do OF
: O ¢
[ b O r
[ 0 D OQ r
: Pt
[ 75.50 -
: b OF
E O ¢
E D QL
[ 38 O ¢
L 0 D° OF
C Qo (¢
[ D. OF
[ 1483.96L O _ ¢ 77.10
E ’(@y E Inferred as very dense light grey dark
r b r grey brown streaked & spotted grey
F s o ¢ sgbiil1gl|lq1"& angular grfwclly. )
£ 0 N COBBLES & BOULDERS. Gravel is
F - subangular & angular medium &
[ r coarse. Boulders are <400mm in length.
F 78.50| L Material is granitic & metamorphic in
— 5 df: origin. Medium sorted.
E C (COLLUVIUM)
3 i ;OO ;
| (038
: O (¢
E_80.00 R Of
Daily Progress and Water Observations GENERAL REMARKS
Date Time [Borcholef Water [ Casing Remarks Borehole advanced through colluvial granular soils down to 100.5m and
26.07-16 | 0830 ;):2[3 L‘ :‘%“%&‘%&%‘ then into competent & fractured metamorphic & igneous rock using

continuous rotary coring techniques to 112m. PQ size core barrel
(ID:114mm) was used down to 42m; HQ size (1D:89mm) down to end
of hole. PQ csg (ID:103mm) was set at 42m; HQ csg (ID:78mm) was set
at the end of hole. 10 x Lefranc, 1 x Horslev & 2 x Lugeon tests were
carried out. RFV = Flush (none noted); TCR = Total Core Recovery;
SCR = Solid Core Recovery; RQD = Rock Quality Designation.
Fracture Spacing column refers to: Minimum (Average) Maximum. NI =
Non-Intact. Note: Sand / clay possibly derived from the refluxed material
from the hole during drilling.

All dimensions in metres
Scale 1:62.5

Client
Salini Impregilo, Georgia

Method/
Plant Used

Logged By

Mustang 4-F4 Levan Ivanidze
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-201
Job No Date Start 7/17/2016 Ground Level (m) Co-Ordinates (WGS 84 UTM) i a
owart. 778772 38N 288326.49
PO 4100620139 Finish 7/29/2016 1561.06 4777919.67
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 90f12
RUN DETAILS STRATA o ol %
TCR Y Depth DESCRIPTION 5 gEE
Depth (gél})) I({&Y Sample lﬁ‘itil Legend|(Thick- SPT . ?c: Lﬁ; ; xg
WL (%) ness) (Casing)(Water) Detail Main )
E KO)' - 80.00 Permability Test | Inferred as very dense light grey dark
E D X (constant head) No.9: grey brown streaked & spotted grey
E O ¢ K=2.6272E-05 subangular & angular gravelly
F 36 of COBBLES & BOULDERS. Gravel is
E 0 L subangular & angular medium &
C C coarse. Boulders are <400mm in length.
L L Material is granitic & metamorphic in
r 81.50¢ (ﬁ: origin. Medium sorted.
; D O (3.90) (COLLUVIUM) (continued)
- ;OO -
Bk 3l
r 0 r
- O [T
_ &
r 83.00 r
z 54
i 51 C
| ot
3 RoOf
F 84.5 D -
; ) Ot
5 o »
F 71 BOO C
- 0 r
- D@i
F 86.00 1475.06]y F86.00
r bv - Inferred as very dense light grey grey
B b ©F streaked dark grey black subangular &
E o ¢ angular occasionally subrounded
F 38 - gravelly COBBLES. Gravel is
L 0 D 9 L subangular & angular medium &
3 o° ¢ coarse. Material is granitic &
L Do O metamorphic in origin. Medium sorted.
E 87.5 )O & : (COLLUVIUM)
- )® o :
L 48 O C
C 0 )o O r
: )O o
F89.00) @O F
E D ©F 89.00 Permability Test
r Q r (constant head) No.10:
F H K=1.9682E-05
o 31 b OOO L
L 0 r
N O
Daily Progress and Water Observations GENERAL REMARKS
Date Time [Borehole[ Water Casing Remarks Borehole advanced through colluvial granular soils down to 100.5m and
Depth | Level | Depth/diam. then into competent & fractured metamorphic & igneous rock using
continuous rotary coring techniques to 112m. PQ size core barrel
(ID:114mm) was used down to 42m; HQ size (ID:89mm) down to end
of hole. PQ csg (ID:103mm) was set at 42m; HQ csg (ID:78mm) was set
at the end of hole. 10 x Lefranc, 1 x Horslev & 2 x Lugeon tests were
carried out. RFV = Flush (none noted); TCR = Total Core Recovery;
SCR = Solid Core Recovery; RQD = Rock Quality Designation.
Fracture Spacing column refers to: Minimum (Average) Maximum. NI =
Non-Intact. Note: Sand / clay possibly derived from the refluxed material
from the hole during drilling.
All dimensions in metres | Client . . | Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-201a

Job No Date - Ground Level (m) Co-Ordinates (WGS 84 UTM)
S'tﬂ‘rt 7/17/2016 38N 288326.49
PO 4100620139 Finish 7/29/2016 1561.06 4777919.67
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 10 of 12
RUN DETAILS STRATA . %
% : Depth DESCRIPTION EE[EE
Depth ‘éé%’ l(‘.,‘;o\)’ Sample RCdff Legend|(Thick- ) RIER
WD (%) Leve ness) (Casing)(Water) Detail Main ESEE
r P~ & Inferred as very dense light grey grey
L X streaked dark grey black subangular &
F 20.50 >©® - angular occasionally subrounded
E L gravelly COBBLES. Gravel is
F b 9 L subangular & angular medium &
E O° ¢ coarse. Material is granitic &
[ ?: Do O (10.50) metamorphic in origin. Medium sorted.
E )O ot (COLLUVIUM) (continued)
F 92.00 )® o) 2
: o ¢
E 360 :
[ 25 o
E 0 b OF
F 0 ¢
: D Q@ :
r 93.50 &
: b_Of
L Qe ¢
2 Do OF
F 41 O ¢
r 0 D OF
5 OX
F95.00 OQ 2
: P52t
S I e):
: 0 )O of
: Ot
E 9650 1464.56P~ OF 9650
r Jbv r Inferred as very dense light grey grey
F b ©F streaked & spotted dark grey
F o ¢ subangular & angular gravelly
g 73 of COBBLES with medium boulder
F 0 b ) content. Gravel is subangular & angular
[5 o°¢ medium & coarse. Boulders are
E Do OF <350mm in length. Material is granitic
r 98.0 Q¢ & metamorphic in origin. Poorly &
r D O r 98.00 Permability Test medium sorted. (COLLUVIUM)
r © F (constant head) No.11:
E D ©F .00 K=1.1062E-05
n 45 O ¢
r 0 Do OF
b Oo ¢
F 99.5 >©O E
5 b0
: " o ¢
Daily Progress and Water Observations GENERAL REMARKS
Date | Time Bgr)elmle %:‘:Ir D ‘(‘[‘ﬁ!"i%lm Remarks Borehole advanced through colluvial granular soils down to 100.5m and
27:07-16 | 09.00 92‘20 2200 1 96.50/78 y then into competent & fractured metamorphic & igneous rock using
R ’ - - o continuous rotary coring techniques to 112m. PQ size core barrel
(ID:114mm) was used down to 42m; HQ size (1D:89mm) down to end
of hole. PQ csg (ID:103mm) was set at 42m; HQ csg (ID:78mm) was set
at the end of hole. 10 x Lefranc, 1 x Horslev & 2 x Lugeon tests were
carried out. RFV = Flush (none noted); TCR = Total Core Recovery;
SCR = Solid Core Recovery; RQD = Rock Quality Designation.
Fracture Spacing column refers to: Minimum (Average) Maximum. NI =
Non-Intact. Note: Sand / clay possibly derived from the refluxed material
from the hole during drilling.
All dimensions in metres | Client . ) | Method/ Logged By .
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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Project BOREHOLE No
Nenskra HPP - Ground Investigation BH-201
Job No Date Ground Level (m) Co-Ordinates (WGS 84 UTM) - a
Start 7/17/2016 38N 288326.49
PO 4100620139 Finish 7/29/2016 1561.06 4777919.67
Contractor Hole Type Sheet
Well3 Lid, Georgia RC ITof12
RUN DETAILS STRATA - g
TCR od'c Depth DESCRIPTION S E|EE
Depth (gg%] %E}Y Sample Ii('\d t? Legend)(Thick- < ] 2 §_ E e
WL (%) EVE ness) (Casing)(Water) Detail Main [l
E 0 Po T
F100.5 1460.56D _© [ 100.50
r 100 - Strong fresh light grey dark grey
F 101,00 30 greenish grey white spotted & streaked [ty
: - dark grey coarse grained
[ [ (1.30) CRYSTALINE SCHIST & 2
[ C PEGMATITE/APLITE. Joints: 30° (100)
[ o very closely to medium spaced rough 300
L (89) 1459.26 101.80 stepped & undulating slightly &
r 7l - moderately weathered. Non-intact in
r places. (BEDROCK)
F102.5 Very strong fresh dark grey greenish
r 102.50 - 107.00 grey sireaked light grey coarse grained
[ Luecon Test No. | CRYSTALINE SCHIST. Joints: 10 to
o = ’ 20" closely to widely spaced rough &
F 98 - smooth planar slightly & moderately
b ‘;’3’ F (3.10) weathered. (BEDROCK)
F 104.00
g 130
F (500)
i ‘ 1000
[ 100 X Ryres §
b &0 1456.16 =+ 104.90
C B - Medium strong & strong fresh dark
N grey greenish grey dappled & streaked
F105.50 light grey coarse grained
F CRYSTALINE SCHIST. Joints: 20 to
L 30" & 70° closely & medium spaced
- rough planar & undulating slightly
[ "; weathered. Non-intact in places.
b 3 (BEDROCK)
F107.0 Nl
S
F (47 80
= 47
3 -t 108.00 - 112.00 (200)
b Lueeon Test No.2 300
'10}{5 1452,56 T ugeon 1esl 0.
b 100
E b (NI)
[ 80
£ 110.00 (120)
Daily Progress and Water Observations GENERAL REMARKS
Due _{Tive Pl lad |ogili, | Remwks __jBorshole advatecd roueh colloia ralr sl down 0100 9mand
/ P N . “ . ) -
29:07-16 | 14.00 110550 | 2200 | 105.5078 Rock head at 100.5m continuous rotary coring techniques to 112m. PQ size core barrel
(ID:114mm) was used down to 42m; HQ size (1D:89mm) down to end
of hole. PQ csg (ID:103mm) was set at 42m; HQ csg (ID:78mm) was set
at the end of hole. 10 x Lefranc, | x Horslev & 2 x Lugeon tests were
carried out. RFV = Flush (none noted); TCR = Total Core Recovery;
SCR = Solid Core Recovery; RQD = Rock Quality Designation.
Fracture Spacing column refers to: Minimum (Average) Maximum, NI =
Non-Intact. Note: Sand / clay possibly derived from the refluxed material
from the hole during drilling.
All dimensions in metres | Client o . ~ [Method/ Logged By ]
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan lvanidze
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Project

Nenskra HPP - Ground Investigation

BOREHOLE No

BH-201a

Job No Date o Ground Level (m) Co-Ordinates (WGS 84 UTM)
Start 7/17/2016 38N 288326.49
PO 4100620139 Finish 7/29/2016 1561.06 4777919.67
Contractor Hole Type Sheet
Well3 Ltd, Georgia RC 12 0f 12
RUN DETAILS STRATA 5 o ‘\‘3
: ! Depth DESCRIPTION 5 E|EE
Depth (éég) !({nF/u\)/ Sample l}_c:iﬁj Legend|(Thick- SPT , 8 é 5 é
Wi, Vo) ness) (Casing)(Water) Detail Main = Xl Em
E Xy » Medium weak to strong fresh & slightly | 120
E (3.50) weathered dark grey grey white
r dappled & streaked light grey coarse IRNE
E grained CRYSTALINE SCHIST
E 97 (hydrophermal alteration). Joints: 30 45
g @ & 70" occasionally sub-horizontal
L : closely & medium spaced rough planar 70
C & undulating slightly weathered. (130)
5 : Non-intact in places. (BEDROCK) 200
C112.0 1449.06=F (continued)
5 o End of Hole at 112m.
Daily Progress and Water Observations GENERAL REMARKS
Date Time Bgr:;‘})]]e \L\e‘"ﬁg{ [)ciﬁﬁﬁm Remarks Borehole advanced through cs)lluvial granular soils d0w1.1 to IOO: Smand
/ = then into competent & fractured metamorphic & igneous rock using
29-07-16 | 17.00 |112.00 - 112.00/78 End of Hole. : : . 24
continuous rotary coring techniques to 112m. PQ size core barrel
(ID:114mm) was used down to 42m; HQ size (ID:89mm) down to end
of hole. PQ csg (ID:103mm) was set at 42m; HQ csg (ID:78mm) was set
at the end of hole. 10 x Lefranc, 1 x Horslev & 2 x Lugeon tests were
carried out. RFV = Flush (none noted); TCR = Total Core Recovery;
SCR = Solid Core Recovery; RQD = Rock Quality Designation.
Fracture Spacing column refers to: Minimum (Average) Maximum. NI =
Non-Intact. Note: Sand / clay possibly derived from the refluxed material
from the hole during drilling.
All dimensions in metres | Client o ) | Method/ Logged By )
Scale 1:62.5 Salini Impregilo, Georgia | Plant Used Mustang 4-F4 Levan Ivanidze
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SHES Discontinuities
TSl Street Nenskra HPP Boreholes rock cores -
Thilisi 0180 description
Georgia
Date: 30.07.2016 | Weather: - | Location: Nakra | E:0288334 [ N 4777920 | Elevation: 1562 m | Borehole n°: 2014
Depth (m) Length of Run | RQD TCR Dipping . . Infilling Surface .
From To (m} (%) (%) Type aty (degrees) Weathering | Aperture | Infilling thickness Roughness shape Spacing Water Comments
101 1025 147 71 98 2 1 26 2 4 6 2 3 1 2 3 silts
2 1 13 2 4 6 2 2 1 2 3 Silts-sands
102.5 104 147 89 98 2 1 25 2 4 6 2 2 1 2 2 Silts-clays
104 1055 15 69 100 2 1 60 1 4 7 2 3 1 1 2 chlorite
2 1 75 1 4 7 2 3 1 2 2 chlorite
105.5 | 107 1.46 49 97 2 1 25 1 4 1 - 3 1 2 2
2 1 75 2 4 7 2 2 1 2 2 chlorite
2 1 45 2 4 7 2 3 1 2 2 chlorite
107 | 1085 15 47 100 2 1 75 1 3 7 2 2 1 1 2 chlorite
2 1 35 1 4 7 2 2 1 2 2 chlorite
2 2 88,88 1 3 7 2 3 1 1 2 chlorite
2 1 57 1 4 7 2 1 1 1 2 chlorite
2 1 32 1 4 1 - 2 1 1 2
108.5 110 15 17 100 2 1 44 2 4 6 2 2 1 2 3 Silts-clays
2 1 75 2 4 7 2 3 1 1 3 chlorite
2 1 62 2 4 7 2 3 1 1 3 chlorite
2 2 56,44 2 4 7 2 2 1 2 3 chlorite
2 1 60 2 4 7 2 2 1 2 3 chlorite
2 1 30 2 4 7 2 2 1 2 3 chlorite
110 112 1.95 13 97 2 1 83 2 4 7 2 2 1 1 2 chlorite
2 1 83 3 4 7 2 2 1 1 2 chlorite
2 1 52 1 3 7 2 2 1 2 2 chlorite
2 1 81 2 4 7 2 2 1 1 2 chlorite
2 1 66 2 4 7 2 2 1 2 2 chlorite
*Intervals of intensively fractured zones, ** Intervals of slightly fractured zones
Key:
Type Weathering Aperture Infiling Infilling thickness Roughness Spacing Water
0. Fault zone 1 Unweathered 1 Hone 1. Clean 1. Clean T very flough | 1. Stepped 1. Very close spacing (<60 mm) | 1. Completely dry
1 Fault 3. Slightly weathered 3_Very Tight (0.1 mm) | 2 Surface staining 3_Very thin (<1 mm) 3 Rough 3_Undulating | 2. Close spacing [60-200 mm) 2_Damp
2 Joint 3. Moderately weathered | 3 Tight (0.1 to 1 mm) | 3. Non-cobesive 3. Moderately thin (1 10 3 mm) 3. slightly rough | 3. Planar 3. Moderate spacing (0.2-0.6 m)_| 3. Wet (presence of sespage]
3. Cleavage 4. Highly weathered 4.0pen (1 105 mm| 4. Inactive clay 4. Thin 3 ta 10 mm) 4 Smooth 4, Wide spacing (0.6-2 m] 4. Flowing (filling washed out]
3_Schistosity 5 Decom S Very Open (75 mm] | 5 Swelling dlay Moderately thick |10 to 30 mm)_|_5_Polished S Very wide spacing (=2 m]
5. Shear . Cemented 6. Thick (30 mm) 6. Slickensided
6. Fissure. 7. Chilorite, talt o gypsum
7. Tension crack 8 Calcite
& foliation 5. Iron Oride
3 Bedding 10. Other
Depth (m) Lengthof Run | RQD TCR Dipping Infilling Surface
il t Weatheri Apert Infilli N Rough Spaci Wat [« t:
From To (m) %) %) ype | Qty (degrees) eathering perture WRg | 4 ickmess | FOUENESS | pone pacing ater omments
2 1 68 2 4 7 2 3 1 2 3 chlorite
2 1 60 1 4 7 2 3 1 2 2 chlorite
*Intervals of intensively fractured zones, ** Intervals of slightly fractured zones
Key:
Type Weath Aperture Infilling inilling thickness Roughness | Surface shape Spacing Water
0. Fault zone 1 Unweathered 1. None. 1 Clean 1. Clean 1. Very Rough 1. Stepped 1. Very close spacing (<60 mm) 1_Completely dry
1. Fault 2. slightly weathered 2_Very Tight [<0.1 mm] | 2. Surface staining 2_Very thin (<1 mm) 2. Rough 2. Undulating | 2. Close spacing [60-200 mm) 2. Damp
2. Joint 3. Moderately weathered | 3. Tight [0.1t0 1 mm) 3. Non-cohesive 3. Moderately thin (1 to 3 mm] 3. slightly rough | 3. Planar 3. Moderate spacing [0.2-0.6m) | 3. Wet [presence of seepage)
3. Cleavage 4. Highly weathered 4.Dpen {110 & mm) 4 Inactive clay 4.Thin (3 10 10 mm) 2. Smooth 4. Wide spacing (0.6-2 m] 4 Flowing (filing washed out]
4. Schistasity 5 5_Very Open (>5 mm) 5. swelling clay 5_Moderately thick (10te 30 mm) | 5. Polished 5_Wery wide sparing [»2 m)
5. Shear & Cemented 6. Thick (230 mm) 6.
6. Fissure. 7. Chiorite, talc or gypsum
7 Tension crack 8 Calcite
8. Foliation 9. Iron Oxide
5. Bedding 10. Other
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Well 31td
31 Makashwili Street

Lefranc Constant Head Permeability Field Test Qutput

Thilisi 0180
Georgs
SWL (mbgl)|7.00 SWL: Static Water level Casing filled
Project / Site Nakra HPP Sy Stick Up. Length of pipe above ground with waler
Date 5.06.2016 sympse | . |Head of water above water table (SWL) Ground Level
BH No. BH-101 Dy Internal casing Diameter
Operator Levan lvanidze H, (m)[7.50 F Intake Factor
Test No. 1 Formula:
0,(m)0.103
F=2.75xD, Q= volume added / time K=QI(FxH,)
Hole Depth (m) Flo.2833
Time (sec) Volume Added | Rate of Water | Permeability of
(m®) Flow Q (m’/s) Soil K (m/s) Time (s)
60 0.008 #VALUE! #VALUE! 0 00 1000 1500 2000 2500
120 01500 _2500E-04 8067E-05 . 0300
180 02100 1667E-04 4196E-05 ;
240 02800 1667E-04 4196E-05
300 03400 1333E-04 2647E-05
360 04100 _1380E-04 2505E-05
420 04700 -1190E-04 1983E-05 0.250
480 05400 1250E-04 2260E-06
540 0.06100 _1296E-04 5.2475E-05
600 0.06800 .1333E-04 5.2647E-05
660 0.07500 1.1364E-04 5.278BE-05 En 00
720 08100 _1250E-04 2260E-05 £ -
780 08700 1154E-04 1813E-05 g
840 09500 1310E-04 2536E-05 D
900 10200 1333E-04 2647E-05 ]
960 10900 1354E-04 _2744E-05 E 0.150
1020 11600 1373E-04 _2820E 05 P
1080 12200 129604 2475E-05 £ >
1140 112900 1316E-04 2566E-05 5
1200 13500 1260E 04 2260E 05 3 / K=5.2882E-05
1500 0.17000 1.1333E-04 5.2647E-05 = oy o100
1800 0.20800 1.1556E-04 5.3679E-05 T
2100 0.24100 1.1476E-04 5.3311E-05 P
o
0.050
-
Flow Calculated from the Trend Line on @ 2100secs. )—//
2100 0.23906 1.1384E-04 5.2882E-05 =
Note: water is added to bring the level fo the rim of the casing stickup. All * 0.000
readings are in meters & seconds. Flow readings taken from an inseries
analogue flow meter. -
Volume Added / Time
weil 3t
Tt Lefranc Constant Head Permeability Field Test OQutput
Georgia
SWL (mbgl)|1.40 SWL: Static Water level Casing filed
Project / Site Nakra HPP Syt Stick Up. Length of pipe above ground with water
Date 8062016 ssmpeo ] i |Head of water above water table (SWL) Ground Level
BH No. BH-101 D Internal casing Diameter
Operator Levan lvanidze Hom[zoo | F Intaka Factor
Test No. 2 Formula:
D (m)[0.103
F=2.75x0, Q- volume added / time K=Q/(FxH,)
Hole Depth (m) Flo.2s3s
Time (sec) Volume Added | Rate of Water | Permeability of
(m?) Flow Q (m¥s) | Soil K (m/s) Time (s)
50 0.00800 “5000E-04  5478E-04 " 500 1000 1500 2000 2500
120 01900 “5833E-04 7549E-04 ) ) 0400
180 02700 _5000E-04 .6478E-04 ‘
240 03600 _5000E-04 478E-04
300 04500 “5000E-04  6478E-04
360 05400 5000E-04 78E-04 0350
420 0.06400 5238E-04 6899E 04
480 0.07400 1.5417E-04 2.7214E-04 |
540 0.08400 1.5556E-04 2.7459E-04 ! 0300
600 .09400 S667E-04 7655E-04
660 10500 5309E-04  B0BIE-04 Ew
720 11500 5372E-04 . 8195E-04 E
780 12600 6154E. . 8515E-04 g 0250
840 13700 6310E-C B790E-04 2 z
500 14800 GA44EC 9028E-04 -] /
960 15900 6563E - 9237E-04 'g 0200
020 17000 6667E-04 9420E-04 P
080 18200 6852E 04 O747E-04 £
140 19300 6G30E-04 9885E-04
200 20500 7083E-04 0156E-04 3 K=3.0295E-04 0150
500 26500 667E-04 11B6E-04 = i
800 0.32000 777BE-04 13B2E-04
100 0.38000 B095E-04 1942E-04 0100
0050
Flow Calculated from the Trend Line Equation @ 2100secs
2100 6040 7162E-04 3.0295E-04
Note: water is added to bring the level to the rim of the casing stickup. All 0.000
readings are in meters & seconds. Flow readings taken from an inseries
analogue flow meter. .
Volume Added / Time
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well 3 Ltd
31 Makashvill Street
Toilisi 0180

Geongis

Lefranc Constant Head Permeability Field Test Output

SWL (mbgl)|4.50 SWL: Static Water level Casing filled
Project / Site Nakra HPP Syt Stick Up. Length of pipe above ground with water
Date 9.06.2016 ssmpso ] Hy  |Head of water above water table (SWL) Ground Level
BH No. BH-101 D: Internal casing Diameter SR
Operator Levan Ivanidze H, (m)|5.10 F Intake Factor
Test No. 3 Formula:
D, (m)[o.103
F=2.75xD, Q= velume added / time K=Q/(FxH,)
Hole Depth (m)|17.00 Flo.2833
Time (sec) Volume Added | Rate of Water | Permeability of
(m’) Flow Q (m*/s} Soil K (m/s) Time (s)
80 0.00400 .6667E-05 6150E-05 0 500 1000 1500 2000 2500
120 0.00700 .8333E-05 0381E-05 ) ) 0.180
180 0.01100 1111E-05 _2304E-05 )
240 0.01500  2500E-05 _3265E-05
300 0.02000 6667E-05 _6150E-05 1 0180
360 0.02500 6.9444E.05 4.8073E-05 y = 7.56613E-05x )
420 0.03000 7.1429E-05 4.9446E-05
480 0.03500 7.2917E-05 5.0476E-05 0140
540 04100 5926E-05 . 2559E-05
600 04600 6667E-05 .3072E-05
660 05100 7273E-05 .3492E-05 - 0120
720 0.05600 777BE-05 .3841E-05 E
780 06100 '8205E-05 4137E-05 g
840 0.06600 B571E-05 4391E-05 a 0.100
800 0.07100 .8BBOE-05 4610E-05 =
960 0.07600 9167E-05 4B0GE 05 -
1020 0.08100 79412605 _4972E 05 000
1080 0.08500 7.8704E-05  44B2E 05 g
1140 0.09000 7.8947E-05 4651E-05 5
1200 0.09400 7.8333E-05 4226E05 3 K=5.2413E-05 o060
1500 0.11300 7.5333E-05 5.2149E-05 > ’
1800 0.13200 7.3333E-05 5.0765E-05
2100 0.15200 7.2381E-05 5.0105E-05
- 0.040
0.020
2100 15900 7.5714E-05 5.2413E-06
Nole: water is added to bring the level to the rim of the casing stickup. All - 0000
readings are in meters & seconds. Flow readings taken from an inseries
analegue flow metar. "
Volume Added / Time
well 31t
e =t Lefranc Constant Head Permeability Field Test Qutput
Goorgla
SWL (mbgl) 5.00 SWL: Static Water level Casing filed
Project / Site Nakra HPP Syt Stick Up. Length of pipe above ground vt water
Date 10.08.2016 symfoso | Ha: Head of waler above water table (SWL) nd Lovel
BH No. BH-101 D¢ Internal casing Diameter
Operator Levan lvanidze H, (m)|6.60 F: Intake Factor
Test No. 4 Formula:
D, (m)[0.078
F=2.75xD, Q= volume added / time K=Q/(FxH,)
Holo Depth (mifzis0 | Floziss
Time (sec) Volume Added | Rate of Water | Permeability of
(m®) Flow Q (m¥s) | Soil K (m/s) Time (s)
60 0.00600 1.0000E-04 7.0636E-05 & 00 1000 1500 1006 2500
120 0.01200 1.0000E-04 7.0836E-05 0.400
180 01800 _00DOE-04 7.0636E-05 ’
240 02500 0417E-04 7.3580E-05
300 0.03300 ~1000E L _7700E-05
360 04100 13B9E .0447E-05 + 0.350
420 -04900 1667E .2409E-05 |
480 05800 20B3E-1 352E-05 y=1 54534E-04x |
540 0.06700 -2407E. . 7642E-05 3 e 0.300
600 0.07800 -3000E- 1827E-05 -t
660 0.08900 “3485E-04  5252E-05 b
720 0.09900 [3750E-04 . 7125E-05 £
780 010900 3674E 04 5710E 05 = 0250
840 0.12000 1.4286E-04 1.0091E-04 Q
900 0.13100 1.4556E-04 1.0282E-04 o
960 0.14200 1.4792E-04 1.0448E-04 E 0.200
1020 15300 _5000E-04 .0595E-04 w
1080 16400 5185E-04 .0726E-04 £
1140 17500 5351EL -0B43E-04
1200 18600 550DE- {0949E-04 2 K=1.0915E-04 0150
1500 24100 “60B7E 1349E-04 =
1800 0.29600 G444E-( 1616E-04
2100 0.35200 6762E-( 1B40E-04 - 0100
0.050
2100 32450 000
water is added to bring the level [o the rim of
readings are in meters & seconds. Flow readings taken from an inseries
analogue flow meter. .
Volume Added / Time
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well 311
st Lefranc Constant Head Permeability Field Test OQutput
Georgla
SWL (mbgl)|8.00 SWL: Static Water level
Project / Site Nakra HPP Syt Stick Up. Length of pipe above ground
Date 11.06.2016 symfioo | Ha: Head of water above water table (SWL)
BH No. BH-101 Dy Internal casing Diameter
Operator Levan lvanidze H, (m)|7.00 F: Intake Factor
Test No. § Formula:
D, (m)|0.078
F=2.75xD, Q= volume added / time K=Q/(FxH,)
Holo Depth (mifze00 | Floziss
Time (sec) Volume Added | Rate of Water | Permeability of
(m’) Flow @ (m%s) | Soil K (m/s) Time (s)
60 0.00800 1.3333E-04 8.8800E-05 B 500 1000
120 0.01500 1.2500E-04 8.3250E-05
180 .02100 .1687E-04 7.7700E-05
240 .02800 1667E-04 7.7700E-05
300 0.03600 -2000E-{ 9920E-05
360 .04300 44E - .9550E-05
420 .05000 O5E-( .92B6E-05
480 .05700 1B75E-1 S0BAE-05
540 0.06400 1852E-( B8933E-05
600 0.07100 _1833E 8810E-05
660 0.07700 1667E-04 7700E-05 a_
720 0.08400 1667E-04 7700E-05 £
780 0.09000 -1538E-04 .6846E-05 ;
840 0.09700 1.1548E-04 7.6907E-05 54
900 0.10400 1.1556E-04 7.6960E-05 o
960 0.11100 1.1563E-04 7.7006E-05 '&
1020 0.11700 1471E-04 B394E-05 Py
1080 0.12400 _1481E-04 6467E-05 £
1140 0.13100 1491E-04 B532E-05 5
1200 0.13800 1500E-04 .6590E-05 °
1500 0.17100 -1400E-04 .5924E-05 >
1800 0.20500 1.1389E-04 7.5850E-05
2100 0.23900 1.1381E-04 7.5797E-05
2100 0.24115 1483E-04 6479E-05
water is added to bring the level Io th of the casing stickup. Al
readings are in meters & seconds. Flow readings taken from an inseries
analogue flow metsr. -
Volume Added / Time

Casing filed
with water

Ground Level

2000
0.300

0.250

0.200

0.150

0.100

0.050

0.000
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well 3Lta
31 Makashvill Street
Thilisi 0180

Georgia

Lefranc Constant Head Permeability Field Test Output

SWL (mbgl)|3.00 SWL: Static Water level Casing filled
Project / Site Nakra HFP Sy Stick Up. Length of pipe above ground
Date 28/05/2016 symose | H. Head of water above water table (SWL)
BH No. BH-102 D Intemal casing Diameter
Operator Levan lvanidze H, (m)[3.60 F: Intake Factor
Test No. 1 Formula;
Dy (m)|0.103
F=2.75xDy Q= volume added / time K=Q/(FxH,)
Hole Depth (m) Flozsss
Volume Added | Rate of Water | Permeability of
Ti
=) ) Flow @ (m¥s) | Soil K (mis) Time (s)
60 0.02500 4.1667E.04 4,0862E 04 M o0 1000 1500 2000 200
120 0.05100 4.2500E-04 4.1679E-04 1000
180 07800 4.3333E.04 4.2496E-04 | '
240 10500 4.3750E-04 2.2005E-04 !
300 0.13100 4.3667E-04 4.2823E-04 y = 4.36601E-04x 0.900
360 15700 4.3611E-04 4.2769E-04
420 18400 4.3610E-04 4.2963E-04
480 0.20800 4.3542E-04 4.2700E-04__| - 0800
540 0.23500 4.3519E.04 4.2678E 04 |
600 0.26200 4.3667E 04 4.2823E 04| .
660 0.28700 4.3485E-04 4.2645E-04 | - 0.700
720 0.31400 4.3611E.04 4.2769E 04 | £
780 .34100 4.3718E-04 4. : | = 0.600
840 36700 3.3690E-04 f | 32
900 39400 4.3778E.04 2 | ©
960 0.42100 4.3854E-04 4 'g + 0500
1020 14700 4.3624E-04 2 T
1080 7200 4.3704E-04 2 ] g
1140 0.49800 4.3664E-04 2 ] 5 T 0.200
1200 0.52500 4.3750E-04 2 r | 3 K=4.2823E-04
1500 0.65500 4.3667E.04 4 ] s 0300
1800 0.78500 4.3611E.04 ! |
2100 0.81500 4.3571E.04 4
© 0200
0.100
2100 0.81700 4.3667| 823 0000

analogue flow metar.

waler is added 1o bring the level to the rim i the casing stickup. Al
readings are in meters & seconds. Flow readings laken from an inseries

Volume Added / Time
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Well 3Lta
31 Makashvili street
Thilisi 0180
Geergia

Falling Head Permeability Field Test Qutput

SWL (mbgl)|6.50 SWL: Static Water level Casing filed
Project / Site Nakra HPP Sy Stick Up. Length of pipe above ground with water
Date 30/05/2016 sumfso ] Hi  |Head of water abave water table (SWL) Ground Level
BH No. BH-102 D Internal casing Diameter - e
Operator levan ivanidze H, (m) A Internal Area of casing
Test No. 2 T Time when hyh, = 0.37
Dy (m){0.103 F: Intake Factor
Hole Depth (m)| Formula; Time Lag Method (Horslev) General Expression {Horslev) ot
A(m*)[0.00833 A
T (sec)|
Height of WL
above SWL :
Time (t) (sec) Drop in WL (m) Pt {h) hy'h, Ratio (h,/h,) to (t)
60 .00100 7.100 .000
20 .00300 7.087 .000
B0 00700 053 EEE)
4D 01000 050 EEE)
300 1200 08B 598
360 01300 087 598 60 120 180 240 300 360 420 480 590 GOD GGD 720 780 B4D 90D 9G0 1020 1080 1140 1200 1500 1800 2100
420 .01400 7.086 .998 o0
480 .01500 7.085 .998
540 .01600 7.084 .998
600 0.01700 7.083 .998
660 .01800 7.082 .997
720 .01900 7.081 .997
780 .02000 080 997
840 .02200 078 997 = tht/he
900 .02400 997 ———037
960 .02500 596 s
1020 02600 X 996 S
1080 02700 7. 596 H
1140 .02800 7 .996 <
1200 .02900 7. .996
1500 .03500 7.065 .995
1800 .04000 7.060 .994
2100 04500 7.055 994
Horslev General Expression 8.90654E-08 | misec
Horslev Time Lag Method #DIV/0! misec
Nola: waler is added to bring the level o the rim of the casing stickup. All _ _
readings are in meters & seconds. Readings measured from a tape measure K_8 . 906 54E 08
land stopwatch. The Basic Time lag method is the most accurate method of
measurement of permeability in variable head testing. The General Expression
for permeability should be used if the test does not run long enough to reach the
0.37 hyh, line. 100
Well 3 Ltd
s on Lefranc Constant Head Permeability Field Test Qutput
Georgis
SWL (mbgl) |2.80 SWL: Static Water level Casing filled
Project / Site Nakra HPP Syt Stick Up. Length of pipe above ground with water
Date 2.06.2016 Sy (m) Hy: Head of water above water table (SWL) Ground Level
BH No. BH-102 D;: Internal casing Diameter e
Operator Levan Ivanidze H,, (m)|3.50 F: Intake Factor H,
Test No. 3 Formula:
D, (m)|0.078
F=2.75xD, Q= volume added / time K=Q¥(FxH,}
Hole Deptn (mzsc0 ] Flozias
Time (sec) Volume Added | Rate of Water | Permeability of
(m’) Flow Q (m/s) Soil K (m/s) Time (s)
60 0.00600 1.0000E 04 1.3320E 04 a 00 1000 1500 J000 2500
120 0.01200 1,0000E-04 1.3320E-04 0.250
180 0.01800 1.0000E-04 1.3320E-04
240 0.02300 9,5833E-05 1.2765E-04
300 0.02800 9.3333E-05 1.2432E-04
360 0.03500 . 7222E-05 .28950E-04 y = 1.05231E-04x
420 04200 .0000E-04 .3320E-04
480 0.04800 .000DE- .3320E-04 0.200
540 .05500 .0185E- .3567E-04
600 06100 .0167E- .3542E-04
660 0.06800 1.0303E-04 1.3724E-04 .
720 0.07500 1.0417E-04 1.3875E-04 13
780 .08100 0385E-04 .3832E-04 a 0.150
840 08800 .047BE-04 .38954E-04 @
300 09400 .0444E-04 .3912E-04 °
960 10100 .0521E- .4014E-04 E
1020 10700 .D490E- .3973E-04 cu
1080 11400 .D556E- .4060E-04 £
1140 12000 0526E-04 4021E-04 S 0100
1200 12600 {0500E-04 -39B6E-04 3 K=1.4017E-04
1500 0.15900 0600E-04 4119E-04 =
1800 0.19100 0611E-D4 4134E-04
2100 0.22400 0667E-04 _4208E-04
0.050
Flow Calculated from the Trend Line Equation @ 2100secs
2100 0.22099 1.0523E-04 1.4017E-04
Note: water is added to bring the level to the rim of the casing stickup. All 0.000
s are in meters & seconds. Flow readings taken from an inseries
analogue flow meter.
Volume Added / Time
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well 3 Ltd
31 Makashwill Street

Lefranc Constant Head Permeability Field Test Output

Toilisi 0180
Gaorgis
SWL (mbgl)|7.50 SWL: Static Water level Casing filled
Project / Site Nakra HPP Su: Stick Up. Length of pipe above ground ‘with water
Date 17.06.2016 Sy (m) Hat Head of water above waler table (SWL} Ground Lovel
BH No. BH-201 D: Internal casing Diameter
Operator Levan lvanidze H, (m)|8.10 F: Intake Factor
Test No. 1 Formula:
D, (m)|0.103
F=2.75xD; Q= volume added / time K=Qi(FxH,)
Hole Deptn meoe______] Flozsss
Time (sec) Volume Added | Rate of Wt:ar Permeability of
(m%) Flow Q (m’s) Soil K (m/s) Time (s)
60 0.00700 1.1667E 04 5.0850E 05 a o0 1000 1500 2000 2500
120 0.01300 1.0833E-04 4.721BE-05 0250
180 0.01900 1.0556E-04 4.6007E-05 ’
240 0.02500 .0417E-04 4.5402E-05
300 0.03000 .0000E-D4 4.3586E-05
360 0.03600 .D000E- 4.3586E-05
420 0.04200 .D000E- 4.3586E-05
480 0.04800 “0000E- 4.3586E-05 0.200
540 0.05400 1.0000E-04 4.3586E-05
600 0.08000 1.0000E-04 4.3586E-05
660 0.08600 1.0000E-04 4.3586E-05 o
720 .07200 .0000E-04 4.3586E-05 13
780 07700 B718E-05 4.3027E-05 = 0.150
840 08300 B810E-05 4.3067E-05 @
900 0.08300 B8B9E-05 4.3102E-05 h-]
960 09500 | B95BE-05 4.3132E-05 3
1020 10100 . 5020E-05 4.315BE-05 >
1080 10700 | 9074E-05 4.3182E-05 £
1140 0.11300 .9123E-05 4.3203E-05 s 0100
1200 011800 9167E-05 4.3923E-05 3 K=4.3108E-05
1500 0.14800 .B667E-05 4.3005E-05 >
1800 0.17700 .8333E-05 4.2859E-05
2100 0.20700 L8571E-05 4.2963E-05
0.050
2100 0770 9.8905E-05 4.310BE-05
Nole: water is added o bring the level to the rim of the casing st 0.000
readings are in meters & seconds. Flow readings taken from an inseries.
analogue flow meter. .
Volume Added / Time
Well 3 Ltd
e Lefranc Constant Head Permeability Field Test Qutput
Gaorgs
SWL (mbgl)|9.00 SwWL: Static Water level Casing filed
Project / Site Nakra HPP Syt Stick Up. Length of pipe above ground with water
Date 18.06.2016 ssms ] i |Head of water above water table (SWL) Ground Lovel
BH No. BH-201 Dy Internal casing Diameter
Operator Levan Ivanidze H,, (m)|8.60 F: Intake Factor
Tast No. 2 Formula:
mfpios ]
F=2.75xD, Q= volume added / time K=Q/{FxH,)}
ols Deptn (mifizo0_____] Flozsas
s Volume Added | Rate of Water | Permeability of
(m’) Flow @ (m%/s) Soil K (mis) Time (s)
60 0.00400 6667E-05 4517E-05 & 500 1000 1500 2000 500
120 0.00700 .8333E-05 1452E-05 : 0140
180 0.01100 1111E-05 2474E-05 ‘
240 0.01400 .8333E-05 1452E-05
300 0.01700 .6667E-05 0839E-05
360 0.02100 833305 1452E.05 0120
420 0.02400 . 7143E-05 1015E-05 = i
480 0.02700 5.6250E-05 2.0686E-05 y = 5.56554E-05x
540 0.03100 5.7407E-05 2.1112E-05 2
600 03400 6667E-05 0839E-05 | 0100
660 0.03700 60B1E-05 .0617E-05 -
720 04100 6944E-05 0942E-05 E
780 04400 641DE-05 . 0745E-05 g
840 04700 5952E-05 0577E-05 O 0.080
800 .05000  5556E-05 .0431E-05 =
960 0.05400 6250E-05 0BBGE-05 'g
1020 0.05700 .5882E-05 0551E-05 P
1080 0.06100 .6481E-05 0771E-05 £ 0.060
1140 0.08400 .6140E-05 0646E-05 5
1200 0.06800  6667E-05 .0839E-05 °
1500 0.08400 .6000E-05 .0594E-05 >
1800 0.09900 5.5000E-05 2.0227E-05 0.040
2100 0.11400 5.4286E-05 1.9964E-05
0.020
2100 0.11687 5.5652E-05 2.0466E-05
Note: water is added to bring the level to the rim of the casing stickup. All 0000
readings are in meters & seconds. Flow readings taken from an inseries
analogue flow meter.
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Wwall 31td

31 Makashvili Street
Thilisi 0180

Georgia

Lefranc Constant Head Permeability Field Test Output

SWL (mbgl) [9.00 SWL: Static Water level Casing filed
Project / Site Makra HPP Sy Stick Up. Length of pipe above ground with water
Date 26 06.2016 Sy (m) Hy |Head of water above water table (SWL) Ground Level
BH No. BH-201 D Internal casing Diameter
Operator Levan Ivanidze H, (m)(98.50 F: Intake Factor Hy
TestNo. 3 Formula:
D, (m) |[0.078
F=2.75xD, Q= volume added / time K=Q(FxH,)
— - TR
Rate of Water | Permeability of
b Flow @ (m's) | Soil K (mis) Time (s)
50 8.3333E OB95E-05 0 500 1000 1500 2000 2500
120 7.5000E- 6805E-05 2.160
180 7.7778E- .B168E-05
240 7.5000E- 6805E-05
301 7.3333E- ,5387E-05
360 7 5000E-05 6805E-05 y = 6.79656E-05x 0140
420 7.3810E-05 6221E-05
480 7.2817E-05 5783E-05
540 7.2222E-05 5442E-05 0.120
600 7.1667E-05 5170E-05
660 7.2727E-05 .5630E-05 _
720 7 2925E 0 5445E 05 E 0100
780 1795E-0 5232E-05 b=y !
840 .1429E-0! .5053E-05 I
900 .2222E 0! .5442E-05 o
960 1875E-0 3.5272E-05 E a.080
1020 7.1569E-05 3.5121E-05 P
1080 7.1296E-05 3.4988E-05 £
1140 7.0175E-05 3.4438E-05 5 0060
200 0.08300 .9167E-05 3943E 05 3 K=3.3347E-05
500 0.10100 , 7333E-05 3043E-05 S
800 0.11600 4444E-05 . 1625E-05
100 0.13200 2857E-05 .0846E-05 0.040
e 0020
Flow Calculated from the Trend Line 2100secs =
2100 4270 6.7952E-05 3.3347E-05 - 2000
waler is added to bring the level to the rim of the casing stickup. Al
readings are in meters & seconds. Flow readings taken from an inseries
analogue flow meter. -
Volume Added / Time
Well 3L1d
oo Falling Head Permeability Field Test Output
Georgia
SWL (mbgl)[8.70 SWL: Static Water level | Casing filed
Project / Site Nakra HPP Sy Stick Up. Length of pipe above ground Wit eter
Date 27.06.2016 symfoso ] Hy: Head of water above water table (SWL) Ground Lavel
BH No. BH-201 D: Internal casing Diameter
Operator levan ivanidze H, (m) A Internal Area of casing
Test No. 4 T Time when hy/h, = 0.37
D, (m)[0.078 F: Intake Factor
Hole Depth (m)[35.00 | Formula: Time Lag Melhed (Horslev) _ General Expression (Horsley) :
A (m*)|0.00478
. _ A _ A , Hi
Fl0.2145 F=2.75xD, k=g ke g Toge e
T (sec)
Height of WL
Time () Drop in WL above SWL h, .
ime (1) (sec) rop in WL (m) = () hh, Ratio (h,/h,) to (t)
60 0.01800 .200 000
120 0.02500 175 .897
180 0.03500 165 .996
240 0.04500 156 .995
300 0.05500 145 .994
360 06000 140 993 60 120 180 260 300 360 420 480 540 50O 660 720 TED £40 900 950 1020 1050 1140 1200 1500 1800 2100
420 0650 135 .993 1000
480 0700 130 .992
540 07501 125 .992
600 .0B000 120 991
660 .0B500 115 991
720 08000 110, 950
780 9500 105 550
840 0000 100 569 ——hi/ha
900 0500 085 ELE —==037
960 1000 050 568 e
1020 11501 085 988 g
1080 12001 080 .987 2
1140 12501 .075 986 2
1200 13000 .07 .986
1500 4500 .05 564
1800 5500 04 ELE]
2100 17000 3 EH
Horslev General Expression 1.97851E-07 _|misec
Horslev Time Lag Method #DIV/O! misec
Nole: water is added fo bring the level 1o the rim of the casing stickup. All _ _
readings are in meters & seconds. Readings measured from a tape measure K— 1 9785 1 E 07
and stopwalch. The Basic Time lag method is the most accurate method of
measuremant of parmeability in variable head testing. The General Expression
[for permeability should be used if the test does not run long enough to reach the
0.37 hyh, line. 0100
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Well 3Ltd
31 Makashwill Street
Thilisi 0180
Gaorgia

Lefranc Constant Head Permeability Field Test Output

1500

K=2.3819E-05

SWL (mbgl)[16.50 SWL:  |Static Water level
Project / Site Nakra HPP s, Stick Up. Length of pipe above ground
Date 28.06.2016 symose | Hy: Head of water above water table (SWL)
BH No. BH-201 D Internal casing Diameter
Operator Levan lvanidze H, (m)[17.00 F: Intake Factor
Test No. 5 Formula;
D, (m)[0.078
F-2.75xD; Q= volume added / time K=Qi(FxH,)
Hole Depth (mifzaon | Floziss
Volume Added Rate of Water | Permeability of
UL (m) Flow Q (m¥s) | Soil K {m's) Time (s)
60 00800 “0DDO0E-04 . 7424E-08 o a0 1000
720 01100  1667E-05 . 5138E-08
180 01600 BBAIE-0S  4376E-05
240 02200  1B67E-05 . 5138E-08
300 02800  3333E-05 5555E-05
360 03400  4444E-05 5600E-05
420 03500  BBSTE-05 5465E-05
480 04500  G750E-05 5710E-05
540 0510 4444E 05  5900E-05
500 5708  EON0E-05 6052E-05
660 06201 3939E-08 5762E-05 En
720 0680( 4444E-05 5800E-05 E
780 0730  3590E-08 5666E-05 =
840 0771  1667E-06 5138E-05 o
900 082 1111E-08  4986E-06 k-]
960 086 9583E 08  4567E-05 b
1020 0.09000 5.8235E.05 24197605
1080 0.09500 8.7963E 05 2.4123E.05 E
T140 0.09800 8.5842E-05 2.38156-05 s
1200 0.10400 8.6667E-05 2.3767E-05 3
500 0.12700 8.4667E-05 2.3219E.05 S
1800 015100 8.3889E-05 2.3005E-05
2100 0.17400 5.2857E-05 2.2722E.05
2100 8240 8.6857E H9E-05 -
water is added to bring the level to the rim of the casing stickup. Al
readings are in meters & seconds. Flow readings laken fram an inseries
analogue flow meter, -
Volume Added / Time

Y= 8.68832E—05x//‘

=

Casing filled
with water

Ground Level

2000

2500
0.200

- 0.140

0.120

0.100

0.080

- 0.060

0.040

0.020

0.000
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Well 3Ltg
31 Makashvill Street
Thilisi 0180

Gaorgia

Lefranc Constant Head Permeability Field Test Qutput

SWL (mbgl)|7 .50 SWL. Static Water level Casing filled
Project / Site Nakra HPP Sy Stick Up. Length of pipe above ground ‘with water
Date 18.07.2018 symose | Ha Head of water above water table (SWL) Ground Leval
BH No. BH-201A D: Internal casing Diameter
Operator mariuta gheorghe H, (m)[8.00 F: Intake Factor H,
Test No. 1 Formula
Dy (m)|0.103
F=2.76xD; Q= volume added / time K=Q/{FxH,}
Hole Depth m) Flozass
Volume Added | Rate of Water | Permeability of
LIC(E3) ? Y Sail K mtl: .
(m) Flow Q (m/s) (mis) Time (s)
60 0.02700 4.5000E-04 6B50E-04 | 500 1000 1500 2000 2500
120 0.05300 4.4167E-04 _9491E-04 | 1000
180 0.07900 4.3889E-04 .936BE-04 | '
240 0.10400 4.3333E-04 9123E-04 | P
300 0.13100 4.3667E-04 1.9270E-04 0,900
360 0.15900 4.4167E-04 1.9491E-04
420 0.18500 4.4048E-04 1.9438E-04
480 0.21000 4.3750E-04 1.9307E-04 0.800
540 0.23700 4.38B9E-04
600 0.26300 4.3833E-04 0700
660 25100 4.4091E-04 0 - '
720 31800 4.4167E-04 _9491E- E
780 0.34500 4.4231E-04 _5519E-D: = 0.600
840 0.37200 4.42B6E-04 9544E 04 | H
900 0.39900 4.4333E-04 9565E-04 T —
960 0.42600 4.4375E-04 9583E-04 | 'g P 0.500
1020 0.45300 44412604 1.9599E-04 z
1080 0.48000 4.4444E-04 1.9614E-04 g
1140 0.50600 4.4386E-04 1.9588E-04 S 0.400
1200 53200 4.4333E-04 .9565E-04 | s K=1.9607E-04
1500 0.66700 4.4467E-04 _9623E-04__| = 0300
1800 80300 4.4611E-04 _9687E-D
2100 93800 4.4667E-04 _S712E-0
0.200
0.100
2100 0.93300 4.4429E-04 0000
Note: water is added to bring the level to the rim of the casing
readings are in meters & seconds. Flow readings taken from an inseries
analogue flow meter.
Volume Added / Time
Well 3Ltd
oo g Falling Head Permeability Field Test Output
Gaorgia
SWL (mbgl)|3.50 SWL: Static Water level Casing filed
Project/ Site Nakra HPP Syt Stick Up. Length of pipe above ground with wiater
Date 19.07.2016 symfoso ] He: Head of water above water table (SWL) Ground Level
BH No. BH-201A Dy Internal casing Diameter £
R Ty E M ]| & [emel areact casing .
Test No. 2 T Time when hyh, = 0.37
D, (m)|0.103 F: Intake Factor
Hole Depth (m), Formula: Timo Lag Method (Horsiev)  Genoral Exprossion (Horsiew) |~ (IS SwL
s Amlaooes F-2.75xD, k=4 A g
F ' =Fr T — ) 2
T (sec)|
Height of WL
Time (1) (sec] Drop in WL (m) above SWL (h) hyh, R
(=D RENE ) = £ Ratio (h,/h,) o (t)
60 .00100 100 000
20 00200 098 000
80 .00300 097 .999
240 .00400 .096 .999
00 .00500 .095 .989
360 .00600 4.004 .999 60 120 180 240 300 360 420 480 540 600 660 720 780 840 900 950 1020 1080 1140 1200 1500 1800 2100
420 0.00700 .093 .998 1000
480 .00800 092 998
540 00900 091 998
600 000 -090 .998
660 100 089 997
720 200 088 997
780 300 087 997
840 1400 086 .987 o ht/ha
900 .01500 085 .996 —==-037
960 01600 084 .996 s
1020 01700 4.083 908 i
1080 01800 4.082 .996. 2
1140 0.01900 .081 .995 2
1200 .02000 080 995
1500 02500 075 994
1800 03000 070 .993
2100 03500 065 991
Horslev General K= 1.20084E07 _|misec
Horslev Time Lag Method K| #DIV/0!

m/sec
Note: waler is added to bring the level to the rim of the casing stickup. All
readings are in meters & seconds. Readings measured from a tape measure
and stopwatch. The Basic Time lag method Is the most accurate method of
measurement of permeability in variable head testing. The Ganeral Exprassian
for parmeability should be used if the test does not run long enough ta reach the

0.37 hyh, line.

0.100

K=1.20094E-07
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well 3 Ltd
31 Makashvill Street
Thilisi 0180

Georgia

Lefranc Constant Head Permeability Field Test Output

SWL (mbgl)|16.00 SWL. Static Water level
Project / Site Nakra HPP Sy Stick Up. Length of pipe above ground
Date 21.07.2016 sumfieo | Hy Head of water above water table (SWL)
BH No. BH-201A D: Internal casing Diameter
Operator levan ivanidze H, (m)[17.60 F: Intake Factor Ha
TestNo. 3 Formula:
Dy (m)|0.103
F=2.75xD, Q= volume added / time K=Q/(FxH,)
Holo Deptn (mifzo00 ] Flozsss
Time (sec) Volume Added | Rate of Water | Permeability of
(m%) Flow Q (ms) Soil K (mis) Time (s)
60 00800 3333E-04 6746E-05 o s00 1000 1500
120 .01700 4167E-04 .8417E-05
180 02500 .38B9E-04 7860E-05
240 .03300 .3750E-04 . 7582E-05
300 04100 3667E-04  7414E-05
360 04500 3611E-04  7303E-05
420 05800 3810E-04  7701E-05
480 06600 3750E-04 . 7582E-05
54 07400 3704E-04 . 7489E-05
600 .3833E-04 . 7749E-05
660 .3938E-04 . 7962E-05 -
720 .3889E-04 . 7860E-05 £
780 3974E-04 8032E-05 ;
840 3925E-04  7840E-05 @
900 4000E-04  B0B3E-05 T
960 3958E-04 B000E-05 '2
020 .3922E-04 . 7826E-05 P
080 .3889E-04 . 7860E-05 £
140 1.3860E-04 . 7802E-05 s
200 1.3833E-04 . 77T49E-05 °
1500 1.3733E- . 7548E-05 =
1800 1.3667E-04 2.7414E-05
2100 1.3619E-04 2.7319E-05
Flow Calculated from the Trend Line ion @ 2100secs
2100 0.28900 1.3762E-04 2 7606E-05
Nota: water is added to bring the level to the rim of the casing stickup. All
readings are in meters & seconds, Flow readings taken from an inseries
analogue flow meter. -
Volume Added / Time

2000

Casing filed
with water

Ground Level

2500
0350

- 0.300

0250

0.200

0150

0.100

0.050

0.000

weil 3 d
A Frama Lefranc Constant Head Permeability Field Test OQutput
Georgia
SWL (mbgl)|16.50 SWL: Static Water level
Project / Site Nakra HPP Sy Stick Up. Length of pipe above ground
Date 22,07.2016 symfoso | Ha: Head of water above water table (SWL)
BH No. BH-201A D Internal casing Diameter
Operator levan ivanidze H,, (m)|17.00 F: Intake Factor H,
Test No. 4 Formula:
D, (m)[0.108
F=2.75xD), Q= volume added / lime K=Q/(FxH,)
Holo Doptn (mifaso0 ] Flozes
Volume Added | Rate of Water | Permeability of
ases (m) Flow Q (m¥/s) | Soil K (mis) Time (s)
60 0.11000 1.8333E 03 3.8073E 04 o 00 1000 1500
120 0.22000 1.8333E-03 3.8073E-04
180 0.33000 1.8333E-03 3.8073E-04
240 0.44000 B333E-03 .8073E-04
300 0.55000 B333E-03 B073E-04
360 66000 B333E-03 8073E-04
420 77000 B333E-03 B073E-04
480 88000 B33IE-03 B073E-04
540 93200 B370E-03 .8150E-04
600 10300 B383E-03 .8177E-04
660 21500 B409E-03 .8231E-04 -
720 32500 B403E-03 .821BE-04 E
780 43500 B3S7E-03 8207E-04__| =
840 54600 1.8405E-03 8222E 04 14
900 65700 18411E-03 8235E 04 ©
960 76800 1.8427E.03 8268E-04 z
1020 1.88000 1.8431E-03 3.8277E-04 P
1080 1.99000 1.8426E-03 3.8266E-04 E
1140 2.10000 1.8421E-03 3.8256E-04 =
200 21100 8425E-08 8264E-04 3 K=3.8232E-04
500 76100 .B407E-03 8228E-04 >
800 31300 BA0BE-03 8223E-04
100 86800 B419E-03 8251E-04
Flow Calculated from the Trend Line i
2100 3.86600
Note: water is added to bring the level 1o the fim of the casing stickup. All
readings are In meters & seconds. Flow readings taken from an inseries
analegue flow meter. "
Volume Added / Time

Casing fiked
with water

Ground Level

4500

4.000

3.500

3.000

2500

2,000

1500

1.000

0.500

< 0.000
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well 31t
e Lefranc Constant Head Permeability Field Test Output
Georgia
SWL (mbagl) |22 50 SWL: Static Water level Casing filed
Project / Site Nakra HPP Syt Stick Up. Length of pipe above ground e water
Date 23.07.2016 Sy (m) H,: Head of water above water table (SWL) Ground Level
BH No. BH-201A D: Internal casing Diameter
Operator levan ivanidze H, (m)[22.90 F: Intake Factor Hy
Test No. 5 Formula:
D, (m}|0.078
F=2.75xD; Q- volume added / time K=Q/(FxH,}
Hole Depth (m)|44.00 Flo.2145
Volume Added | Rate of Water | Permeability of
ulniz=g m) Flow @ (m”s) | Soil K (mis) Time (s)
50 0.00800 3335E-04 7 144E05 0 500 1000 1500 2000 2500
20 0.01600 -3333E-04  7144E-05 0120
80 02200 .2222E  4B82E-05 ’
240 0.02800 1667E  3751E-05 A
300 03100 {0333E- 1037E-05 y = 5.37278E-05x _
360 03400 4444E-05 827E-05 -
420 03700 BOB5E-05 ~7935E-05 0.100
480 0.03900 1250E-05 6541E-05 73
540 0.04100 5926E-05 _5457E-05
600 04300 -1867E-05 _4590E-05
660 0.04500 B182E-05 -3881E-05 - o080
720 04700 5278E-05 -3289E-05 [3
780 04900 2821E-05 _2789E-05 =
840 05100 0714E-05 _2360E-05 ®
900 05300 ~1989E-05 °
960 05500 -1663E-05 E 0.060
1020 0.05700 1377E-05
1080 0.05900 1192E-05 E
1140 0.06100 [0B93E-05
1200 0.06300 _0BBBE 05 % P K=1.0935E-05 .
1500 0.07300 | 6076E-06 = -
1800 0.08400 i  5004E-06
2100 0.09400 4762E-05 . 1127E-06
0,020
2100 0.11280 5.3714E-05 1.0935E-05
Nole: water is added to bring the level (o the rim of the casing stickup. All 0.000
readings are in meters & seconds. Flow readings taken from an inseries
analogue flow meter V .
olume Added / Time
well 31t
e Lefranc Constant Head Permeability Field Test Qutput
Geongta
SWL (mbgl)|22.00 SWL: Static Water level Casing filled
Project / Site Nakra HPP Syt Stick Up. Length of pipe above ground with water
Date 24.07.2016 ssmpan ] Hy  |Head of water above water table (SWL) Ground Level
BH No. BH-201A D Intemal casing Diameter
Operator levan ivanidze H, (m)|22.40 F: Intake Factor
Tast No. 6 Formula:
D (m)|o.078
F=2.75xD, Q= volume added / time K=Q/{FxH,)}
Holo Deptn (5300 | Flozis
Time (sec) Volume Added | Rate of Water | Permeability of
(m’) Flow Q (m®/s) Soil K (m/s) Time (s)
50 0.03000 .00DOE-04 “D406E-04 o 500 1000 1500 2000 2500
120 0.06000 -00DOE-04 0406E-04 ) oo
180 0.09000  00DOE-04 04DE-04 ’
240 0.11500  7917E-04 S727E-05
300 0.14000 6667E-04 7125E-05 - 0300
360 0.16500 | 6833E 04 539105
420 0.19500 | 6420E 04 6630E-05
480 0.22100 4.6042E-04 9.5824E-05 0.800
540 0.24800 4.5926E-04 9.5563E-05
600 27100 5167E-04 A003E-05 00
660 0.29400 4545E-04 2710E-05 Ew
720 32200 4722E-04 . 3078E-05 E
780 34500 4231E-C . 2055E-05 g | 0600
840 36600 3571E-C 06B3E-05 2
900 38800 3TTIEC .5725E-05 -]
960 0.41100 2B13E-C 104E-05 'g 0500
1020 0.43200 2353E-04 147E-05 P
1080 0.45200 1852E-04 104E-05 £
1140 0.47300 1491E-04 6354E-05 H Q400
1200 0.48300 1083E-04 5505E-05 5 K=8.5014E-05
1500 0.59600 9733E-04 2695E 05 = 0300
1800 0.69600 B667E-04 0475E-05 :
2100 0.79700 7952E-04 59BBE-05
0.200
- 0100
2100 85780 4.0848E-04 8.5014E-05
Note: water is added to bring the level to the rim of the casing stickup. All 0000
readings are in meters & seconds. Flow readings taken from an inseries
analogue flow meter.
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well 3L1a
31 Makashvill street
Thilisi 0180

Georgia

Lefranc Constant Head Permeability Field Test Qutput

SWL (mbgl)[24.00 SWL:  |Static Water level Gasing filed
Project / Site Nakra HPP Sy Stick Up. Length of pipe above ground with water
Date 25.07.2016 sympe | Ha: Head of water above waler table (SWL) Ground Lavel
BH No. BH-201A o Internal casing Diameter
Operator levan ivanidze H,, (m)|24.60 F: Intake Factor H,
Test No. 7 Formula:
Dy (m)[o.078
F=2.75xD Q= volume added / time K=Q/(FxH,)
Hole Depth (mifsz00 | Floziss
WD) Volume Added | Rate of Water | Permeability of
(m*) Flow Q (m/s) Soil K (mis) Time (s)
50 0.01000 1 6667E-04 3.1685E-06 o s00 1000 1500 2000 2500
120 0.02000 1.6667E-04 3.1565E-05 0160
180 0.02800 1.5556E-04 2.9480E-05 I
240 0.03400 1.4167E-04 2,6848E.05
300 0.03500 1.3000E-04 2.4637E-05 y = 7.06999E-05x
360 04300 1944E-04  2636E-05 0140
420 04500 0952E-04  0756E-05
480 04900 0208E-04 9346E-05
540 05200 6296E-05 8249E-05 0120
600 05500 1667E-05 7372E-05
660 05800 7879E-05 _6654E-05 -
720 06100 4722E-05 -6056E-05 E
780 06400 PO51E-05 5550E-05 = 0100
840 06700 .9762E-05 5116E-05 @
800 .07000 T778E-05 _ATA0E-05 ©
960 07300 .6042E-05 A4411E-05 -g 0.080
1020 0.07600 .4510E-05 .4121E-05
1080 0.07300 .3148E-05 .3862E-05 g
1140 0.08200 7.1930E-05 1.3632E-05 5 0060
1200 0.08500 7.0838E05 1.3424E 05 3
1500 0.09800 6.5333E-05 1.2381E-05 S
1800 011000 6.1111E-05 T.1581E-05
2100 012300 5.B571E-05 1.1100E-05 ] 000
.
0.020
2100 14800 7 0476E-05 1.3356E-05
Note: water is added to bring the level to the rim of the casing stickup. All 0000
readings are in meters & seconds. Flow readings taken from an inseries
analogue flow meter. .
Volume Added / Time
wen 3t
Sy et Lefranc Constant Head Permeability Field Test Output
S
SWL (mbgl)|22.00 SWL: Static Water level Casing filled
Project / Site Nakra HPP Sy: Stick Up. Length of pipe above ground with water
Date 25.07.2016 Sy (m) H: Head of water above water table (SWL) Ground Level
BH No. BH-201A o Internal casing Diameter
Operator levan ivanidze H,, (m)|22.50 F: Intake Factor Hy
TestNo. 8 Formula:
Dy (m)|0.078
F=2.76xD; Q= volume added / ime K=Q(FxH,)
ote Deptn (mifiee ] NPT
Time (sec) Volume Added | Rate of Water | Permeability of
(™) Flow @ (m’is) | Soil K (mis) Time (s)
B JEn0 RDDOESD! IPBDESS 0 500 1000 1500 2000 2500
120 04800 4.0833E-04 | 4607E-05 . . . B 1.000
180 07300 .0556E-04 .4031E-05
240 08300 1250E-04 .5470E-05
300 12400 .1333E-04 .5643E-05 =2 = < 0.900
360 0.15000 4,1667E-04 5,6333E-05 Y 4.‘34674E 04x
420 0.17600 4,1905E 04 8,6627E 05 1
480 0.20200 4.2083E-04 8.7197E-05 0800
540 0.22800 4.2222E04 . 7485E-05
600 25400 4,2333E 04 7715E-05
660 28000 2424E-04 . 7903E-05 En 0.700
720 30600 4.2500E-04  8060E-05 E
780 33200 2564E-04 8193E-05 = | 0600
840 0.35800 261904 8.8307E.05 o
900 0.38400 .2667E-04 8.8405E-05 =
960 0.41100 4.2818E-04 8.8708E-05 2 as00
1020 0.43800 4,2941E-04 8,8974E-05
080 46500 4,3058E 04 .9211E-05 E | .
140 45200 4.3158E-04 9423E-05 1 ] o
200 51900 4,3250E 04 9614E-05 % K=9.0063E-05
500 65800 3867E-04 0B92E-05 = 0300
800 79600 4222E-04 1629E-05
100 93100 4333E-04 1B59E-05
0200
Q.100
A
pL s
2100 0.91280 4.3467E-04 9.0063E-05 «
Note: water is added to bring the level 1o the rim of the casing stickup. Al : + 0000
readings are in meters & seconds. Flow readings taken from an insaries
analogue flow meter. .
Volume Added / Time
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Well 3Ltg
31 Makashvill Street
Thilisi 0180

Gaorgia

Lefranc Constant Head Permeability Field Test Qutput

SWL (mbgl)|22.50 SWL. Static Water level Casing filled
Project / Site Nakra HPP Sy Stick Up. Length of pipe above ground b water
Date 26.07.2016 Sy (m) H. Head of water above waer table (SWL) Ground Level
BH No. BH-201A D Internal casing Diameter
Operator levan ivanidze H, (m)|22.30 F: Intake Factor H,
Test No. 9 Formula:
Dy (m)|0.078
F=2.75xD, Q= volume added / time K=Q/{FxH,}
Hole Depth (m)[s0.00 | Flozias
Volume Added | Rate of Water | Permeability of
Time (sec) () Flow Q (m¥s) | Soil K (mis) Time (s)
60 0.01000 6667E-04 . 3930E-05 0 500 1000 1500 2000 2500
120 0.01800 5S000E-04 L0537E-05 0300
180 0.02400 .3333E-04 . 7144E-05 '
240 0.03200 .3333E-04 . 7144E-05
300 0.04000 1.3333E-04 . 7144E-05 =
360 0.04700 1.3056E-04 2.6579E-05 y=
420 0.05500 1.3095E-04 2.6659E-05 0.250
480 0.06300 1.3125E-04 2.6720E-05
540 0.07000 2963E-04  6390E-05
600 0.07800 .3000E-04  6466E-05
660 .0B600 3030E-04 6527E-05 = 0200
720 08400 _3056E-04 B579E-05 E ’
780 0.10100 2949E-04 6361E-05 =
840 0.10900 2976E-04 6417E-05 g
900 0.11700 3000E-04  6466E-05 T
960 0.12400 2917E-04 . 6296E-05 g 0.150
1020 0.13200 1.2941E-04 2.6346E-05
1080 0.14000 1.2963E-04 2.6390E-05 g
1140 0.14800 1.2962E-04 2.6430E-05 S
1200 15600 .3000E-04 . 6466E-05 3 K=2.6272E-05 0100
1500 0.19400 .2933E-04  6330E-05 =3
1800 23200 2BBIE-04  6239E-05
2100 26900 2810E-04  6078E-05
0.050
2100 0.27100 1.2905E-04 2.6272E
Not ater is added to bring the level to the rim of the casing stickup. All 0.000
readings are in meters & seconds. Flow readings taken from an inseries
analogue flow meter. .
Volume Added / Time

Well 3Lt
o Lefranc Constant Head Permeability Field Test Output
Georgia
SWL (mbgl)|21.50 SWL: Static Water level
Project / Site Nakra HPP Syt Stick Up. Length of pipe above ground
Date 26.07.2016 ssmps ] i |Head of water above water table (SWL)
BH No. BH-201A Dy Internal casing Diameter
Operator levan ivanidze H, (m)|32.00 F: Intake Factor
Tast No. 10 Formula:
D (m)|o.078
F=275xD, Q= volume added / time K=Q/(FxH,)
Holo Depth (mifasoo | Floziss
Time (sec) Volume Added | Rate of Water | Permeability of
(m?) Flow @ (m¥s) | Soil K (mis) Time (s)
60 0.00900 .5000E-04 . 1B53E-05 0 500 1000 1500 2000
120 0.01700 4167E-04 0639E-05 .
180 0.02600 A444E-04 1044E-05
240 0.03400 A16TE-04 0639E-05 = ke
300 0.04200 A000E-04 0396E-05 y= 1.35104E-04x
360 0.05000 -3889E-04 0234E-05
420 0.05800 3810E-04 0119E-05
480 0.06600 1.3750E-04 2.0032E-05
540 0.07400 1.3704E-04 1.9965E-05
600 .08200 .3667E-04 .9911E-05
660 0.09000 .363BE-D4 98BGE-05 En
720 .09800 J3611E-04 9830E-05 £
780 . 10600 -3580E-04 .9799E-05 ;
840 11400 3571E-04 9772E-05 a
S00 12200 -3556E-04 .S749E-05 o
960 0.13000 1.3542E-04 1.9729E-05 'g
1020 .13800 .3529E-04 9711E-05 P
1080 . 14600 3519E-04 9695E-05 £
1140 .15400 3509E-{ 9681E-05 5 -
500 o0 S oo S n K=1.9682E-05
E X 3 X = y
1800 0.24200 3444E S587E-05
2100 0.26200 3429E S564E-05
2100 0.28370 1.3510E-04 1.9682E-05
Note: water is added to bring the level to the rim of the casing stickup. All
readings are in meters & seconds. Flow readings taken from an inseries
analogue flow meter.
Volume Added

Casing fled
with water

Ground Level

0.300

- 0.250

- 0200

0.150

- 0.100

< 0050

0.000
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well 3 Ltd
31 Makashvill Street
Thilisi 0180

Georgia

Lefranc Constant Head Permeability Field Test Qutput

SWL (mbgl)|28.50 SWL: Static Water level
Project / Site Nakra HPP Syt Stick Up. Length of pipe above ground
Date 25.07.2016 symfosn | Ha: Head of waler above water table (SWL)
BH No. BH-201A Dy Internal casing Diameter
Operator levan ivanidze H,, (m)|28.90 F. Intake Factor
Test No. 11 Formula;
Dy (m)|0.078
F=2.75¢D; 0= volume added / time K=QU(FxH,)
Hole Depth (m[gc0 ] Flozas
Volume Added | Rate of Water | Permeability of
Time (soc) () Flow @ (m¥is) | Soll K (m's) Time (s)
50 0.00400 6667E-05 D754E-08 o 1000 1500 2000
120 0.00800 6667E-05 0754E-05 ’ '
180 0.01200  6667E-05 .0754E-05
240 0.01700 _0833E-05 _1426E-05
300 0.02200 7.3333E-05 .1830E-05 e
360 0.02600 7.2222€-05 1.1851E-05 y = 6.86655E-05x
420 0.03000 7.1420E-05 1.1523E-08
480 0.03400 7.0833€-05 1.1426E-05
540 0.03800 7.0370E-05 .1352E-05
600 0.04200 7.0000E-05 .1292E-05
660 0.04800 6.9697E-05 .1243E-05 En
720 0.05000 6.9444E-05 .1202E-05 £
780 0.05400 6.9231E-05 1.1168E-05 =
840 0.05800 6.9048E-05 1.1138E-05 2
900 0.08200 88B0E-05 1113605 -]
960 0.08600 B750E-05 -1090E-05 2
1020 0.07000 8627€-05 .1071E-05
1080 0.07400 8519E-05 . 1053E-05 g
1140 07800 8421E-05 -1037E-05 ] |
1200 08200 8333E-05 1023E-05 3 K=1.1062E-05
1500 10300 8667E-05 1077E-05 S
1800 0.12300 B333E-05 1023E-05
2100 0.14300 B0S5E-05 DSBSE-05
2100 014400 8571E-05 1.1062E-08
Note: water is added to bring the level to the of the casing stickup. All
\eadings are in meters & seconds. Flow readings taken from an Inseres
analogue flow meter. .
Volume Added / Time

2500
0.160

0.140

0.120

0.100

0.080

- 0.060

- 0.040

0.020

0.000

Casing fillod
with water
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Project: Nakra Hydroelectric Power Plant Project (Georgia). Lugeon Test Results
[BH No BH-201
Sheet 1/1 o
TeSt NO 1 Casing (:' HEs
Date 15.07.2016 sbowe GL
Starting time 15:00
Serial No of flow gauge N/A
Weather san
Length of casing above GL (m) 0.80
Length of test section, | (m) 3.70
Initial ground water level (m) (1) 12.70
Gauge height above GL (2) 0.9
Radius of borehole, r (m) 0.039 e
Top of test section (m) 96.50 i -
Bottom of hole at time of test 100.20 a5 4
Flow q Pzl Head of Excess head, H Lugeon Permeability K
Stage . gauge .
(Itrs/min) water (m) (m) (ltrs/m/min) (m/s)
(bars)
(3) 4 (5) (1)+(2)+(5)
1 24.90 1.0 10 23.60 28.52 3.45E-06
2 26.00 1.5 15 28.60 24 57 2.97E-06
3 27.70 2.0 20 33.60 22.28 2.70E-06
4 31.80 2.5 25 38.60 22.27 2.69E-06
5 27.10 2.0 20 33.60 21.80 2.64E-06
6 26.10 1.5 15 28.60 24.66 2.98E-06
7 25.00 1.0 10 23.60 28.63 3.46E-06
35.00
30.00 38.60
23,60 2860
25.00 4 33:683.60
€
'E 20.00
E
;.: 15.00
=
o
L 10.00
5.00
0.00 . . . . - -
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00
Excess Head, H (m)
Remarks

Equation for lugeon:
I=Length of test section
g/h=Slope of graph

JEquation for Permeability:

q= Rate of injection

H=pressure head

I=Length of test section

r=Radius of test section

L=(100/1)*(a/h)

K=(q/2*3,1417*H*L)"LN(L/)

23.60

] 2863

2860

] 2466

33.60

1 21.80

3860

] 2227

33.60

] 2228

Excess Head, H (m)

28.60

] 2457

23.60

] 2852

0.00 5.00

10.00 15.00 20.00 25.00 30.00 35.00

Lugeon Value (ltrs/m/min)
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Project: Nakra Hydroelectric Power Plant Project (Georgia). Lugeon Test Results
[BH No BH-201
Sheet 1/2 S
TeSt NO 2 Casing 3
Date 16.07.2016 above GL R
Starting time 10:30 — P —
Serial No of flow gauge N/A = g [ S
I e TGV~
Weather san A
Length of casing above GL (m) 1.40 S
Length of test section, | (m) 4.00 it
Initial ground water level (m) (1) 14.00 RO 3
Gauge height above GL (2) 1.5 =k .
Radius of boreh_ole, r(m) 0.039 Fest Sertiorh
Top of test section (m) 101.00 e -
Bottom of hole at time of test 105.00 i
P -
Flow q ressure Head of Excess head, H Lugeon Permeability K
Stage . gauge .
(Itrs/min) water (m) (m) (ltrs/m/min) (m/s)
(bars)
(3) (4) (5) (1)+(2)+(5)
1 25.80 1.0 10 25.50 25.29 3.11E-06
2 28.00 2.0 20 35.50 19.72 2.43E-06
3 30.10 3.0 30 45.50 16.54 2.04E-06
4 32.30 4.0 40 55.50 14.55 1.79E-06
5 29.80 3.0 30 45.50 16.37 2.02E-06
6 27.80 2.0 20 35.50 19.58 2 41E-06
7 25.40 1.0 10 25.50 24.90 3.06E-06
35.00
30.00 1 35.50 55.50
2550 50 4550550
25.00
=
£ 20.00
4
‘5:. 15.00
]
o
L 10.00
5.00
0.00 - - : :
0.00 10.00 20.00 30.00 40.00 50.00 60.00
Excess Head, H (m)
Remarks
25.50 ] 24.90
Equation for lugeon: L=(100/1)*(q/h) £ 35.50 1 1858
I=Length of test section Z 42 r’z 'rrm‘w
JEquation for Permeability: K=(q/2*3,1417*H*L)*LN(L/r) § 35.50 1 1972
g= Rate of injection 25,50 1 2529
H:pressure head 0.00 5.00 10.00 15.00 20.00 25.00 30.00
I=Length of test section Lugeon Value (ttrs/m/min)
r=Radius of test section




Project: Nakra Hydroelectric Power Plant Project (Georgia). Lugeon Test Results

[BH No BH-201A
Sheet 1/1 =
TeSt NO 1 Casing 3 -
Date 29.07.2016 above GL -
Starting time 11:30 R BT S i
Serial No of flow gauge N/A g < s
|Weather san '
Length of casing above GL (m) 0.60
Length of test section, | (m) 4.50 it
Initial ground water level (m) (1) 22.00 TR 3
Gauge height above GL (2) 0.8 g N
Radius of boreh_ole, r(m) 0.039 SO
Top of test section (m) 102.50 . e -
Bottom of hole at time of test 107.00 =l .
P -
Flow q ressure Head of Excess head, H Lugeon Permeability K
Stage . gauge .
(Itrs/min) water (m) (m) (ltrs/m/min) (m/s)
(bars)
(3) (4) (5) (1)+(2)+(5)
1 0.50 1.0 10 32.80 0.34 4.28E-08
2 3.50 4.0 40 62.80 1.24 1.56E-07
3 17.50 5.5 55 77.80 5.00 6.31E-07
4 42.20 7.5 75 97.80 9.59 1.21E-06
5 33.70 5.5 55 77.80 9.63 1.21E-06
6 5.70 4.0 40 62.80 2.02 2.55E-07
7 1.00 1.0 10 32.80 0.68 8.55E-08
45.00
40.00 97.80
35.00
30.00
<
£ 25.00 f1
2
£ 20.00 |
g
5 15.00
[T
10.00 -
5.00
0.00 - = - :
0.00 20.00 40.00 60.00 80.00 100.00 120.00
Excess Head, H (m)
Remarks
3280 [ o068
Equation for lugeon: L=(100/1)*(q/h) £ s280 [ 202
I=Length of test section Z e 1 96
& 97.80 ] 959
g/h=Slope of graph T . 1 500
JEquation for Permeability: K=(q/2*3,1417*H*L)*LN(L/r) é 5280 ) 124
q= Rate of injection 3280 [ 034
H:pressure head 0.00 2.00 4.00 6.00 8.00 10.00 12.00
I=Length of test section Lugeon Value (itrs/m/min)
r=Radius of test section




Project: Nakra Hydroelectric Power Plant Project (Georgia). Lugeon Test Results
[BH No BH-201A
Sheet 1/2 B
Test No 2 Casing T
Date 30.07.2016 sbowve GL
Starting time 9:30 e
Serial No of flow gauge N/A =
Weather san -
Length of casing above GL (m) 1.20
Length of test section, | (m) 4.00
Initial ground water level (m) (1) 22.00
Gauge height above GL (2) 0.8 .
Radius of borehole, r (m) 0.039 N R B
Top of test section (m) 108.00 = =
Bottom of hole at time of test 112.00 X
Flow g Pressure Head of Excess head, H Lugeon Permeability K
Stage . gauge .
(ltrs/min) water (m) (m) (Iltrs/m/min) (m/s)
(bars)
(3) (4) (3) (1)+(2)+(5)
1 37.50 0.5 5 27.80 33.72 4.15E-06
2 40.60 1.0 10 32.80 30.95 3.81E-06
3 51.10 1.5 15 37.80 33.80 4.16E-06
4 60.20 2.0 20 42.80 35.16 4.33E-06
5 50.70 1.5 15 37.80 33.53 4.13E-06
6 39.70 1.0 10 32.80 30.26 3.72E-06
7 19.50 0.5 5 27.80 17.54 2.16E-06
70.00
60.00
42180
50.00
37.8(87.80
= 5780 3280
£ 40.00 32.80
@
“g,:. 30.00 A
S
o
L 20.00 27.80
10.00 A
0.00 : : : ‘
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00
Excess Head, H (m)
Remarks

Equation for lugeon:
I=Length of test section
ag/h=Slope of graph

JEquation for Permeability:

g= Rate of injection

H=pressure head

I=Length of test section

r=Radius of test section

L=(100/1)*(q/h)

K=(q/2*3,1417*H*L)*"LN(L/r)

27.80

] 1754

32.80

] 3026

37.80

] 3353

42.80

] 35.16

37.80

] 33380

32.80

] 3095

Excess Head, H (m)

27.80

] 3372

0.00 5.00 10.00

15.00

20.00

25.00

30.00 35.00 40.00

Lugeon Value (ltrs/m/min)

85



36560 4 - 39mB0B03NGO 33693900

86



salini 7 o stucky|(>
! /(,; e |

impregilo JSC Nenskra Hydro  Grunes campany

NENSKRA HPP, GEORGIA

(BASIC DESIGN)

Geophysical surveys

Technical report

Seismic refraction and reflection profiles in Nakra site

Author | Project Phase Area WBS WBE |[Doc. Type|l Progr. |Revision

o 6768 B GL DA MP TR 475 000

=5 :




000 15.11.2016

J. De Luca
E. Cannucci

A. M. Baldi

Version Date

Author

Verified

SGG Studio di Geologia e Geofisica Ltd.
Strada Massetana Romana 56 - 53100 Siena Italy
Tel +39 0577 49276

Fax +39 0577 287254
Email: info@sgg.it



mailto:info@sgg.it

INDEX

LIST OF ATTACHED DRAWING:

1 - INTRODUCTION

2 — GEOLOGICAL REFERENCES

2.1 - GENERAL GEOLOGICAL FRAMEWORK

2.2 - GEOLOGICAL AND GEOPHYSICAL MODEL

3 — TARGET OF THE GEOPHYSICAL PROSPECTING

4 — EXECUTED SURVEYS

5 - INSTRUMENTATION USE AND PERSONNEL

6 — QUALITY STANDARDS

7 — INTRODUCTION SEISMICS TESTS ACQUISITION

7.1 —-SEISMIC REFRACTION

7.2 — SEISMIC REFLECTION

8 — DATA PROCESSING

8.1 - SEISMIC REFRACTION

8.2 — SEISMIC REFLECTION

9 — SEISMIC INTERPRETATION

List of attached drawing:

Name

0-6768-B-GL-DA-MP-DW-476-000  Plan

Title

0-6768-B-GL-DA-MP-DW-477-000  SP13 : hybrid seismic profile

0-6768-B-GL-DA-MP-DW-478-000 SP14 : hybrid seismic profile

0-6768-B-GL-DA-MP-DW-479-000 SP13-SP14: seismic model

Scale

1:2000

1:2000

1:2000

1:2000

10

15



1 INTRODUCTION

This report will explain the results of the geophysics surveys performed for the contractor

Salini - Impregilo about the Nanskra HPP Dam project on the Nakra side.

The geophysical campaign was made with the execution of seismic refraction and reflection
surveys and through HVSR (Horizontal Vertical Spectral Ratio) measures on the Nakra area of the

dam project.

This report will be explain only the results of the seismic refraction and reflection surveys; HVSR
measurements will be discussed in separated technical reports (O-6768-B-GL-DA-MP-TR-106-000).

The seismic analysis concerns the geophysical study of Nanskra HPP Dam project (Photo 1.1).

Photo 1.1: a view of Dam area.

The seismic refraction and reflection investigations were carried out in one step:

= the step was performed by 29/09/2013 to 4/10/2016



LEGEND

SEISMIC SURVEY:

SP1line Hybride seismic profile
(reflection + refraction seismic method)

/ Shot point position

7-3 2 HVSR measure

SEISMIC IN HOLE:

Figure 1.1: plan of geophysical surveys in Nakra side.

The present report describes the investigations carried out in all the phases. The acquisition
and interpretative methods of the seismic data, and the prospecting’s results will be illustrated in

this report under an essentially geophysical criterion.



2 - GEOLOGICAL REFERENCES
2.1 — General geological framework

Nenskra Dam and HEPP project is located on the Nenskra River inside the boundary of
Chuberi village of Tita district. The dam axis is nearly 19 km far away at the northeast of Chuberi

village and thawed of the dam at the 1.335 meter elevation.

The Nenskra valley is oriented north-south and bordered with the Greater Caucasus range
on the north and the Abkhazian range on the west. Most of the area is within a range of altitude

from 1000 to 3500 m.

The valley is a typical U shape “alpine” type glacial valley having a general width of 700

- 1000 m; in some places in the lower reaches (at the river Darchi outfall) the valley has a V shape.

The bottom width varies between 50 — 200 m. The slopes of the valleys are concaved
almost everywhere and are connected with the slopes of the surrounding mountains. The surface of
the Nenskra catchment has a much scarified mountainous relief. There is developed also a network
of the side valleys and ravines with very steep slopes. In the upstream part of the river valley, at the
bottom of the slopes, rock is overlain with thick talus or colluvial lobes. The mountain peaks
Kharikhra (3710.8 m), Magushirkha (3847.7 m), Chingurjari (3497.3), Kuarmashi (3718.8 m),
Gvergildashi (3262.3 m), Shtavleri (3994.5 m), and the others are pointed and rocky. There are 21

glaciers with total 15 - 16 km” area in the catchment area. River terraces are encountered almost

along the whole valley. In the upper part of the valley the width of the terraces is not more than
20 m, the length is 200 - 300 m. Near the villages Kari and Chuberi the terraces are 300 - 400 m
wide. In the alpine and subalpine zones of the river Nenskra, above 2000 m, there are mountain-
grassland soils, humus, cord and cord-turf mountain-grassland soils. Below 2000 m prevail thin
or medium layers of muck and carbonate soils characterized with intensive erosion and exposed
limestones, marls and other carbonate rocks. These soils are used for fruit trees and other plants.
There are glacial sediments in the valley floor — depth unknown but guessed at least 20 m in the
upper parts of the valley. Rock is a strong jointed granites and gneisses in the upper valley
and volcanic — sedimentary rocks in the middle and lower valley — exposed rarely at river elevation
at the side of the valley and generally about 80 m above the valley floor on both sides but then rising
to steep cliffs for hundreds of meters. On the sides from river up to 80 m are interfingering talus

cones and boulder.

From ENGINEERING GEOLOGY REPORT Document Number 12370 - GEO - 00 - EGR - 001.



2.2 — Geological and geophysical model

Analysing all the geotechnical borehole’s information was drafted this subsoil model:

A Silty sandy Gravel Recent Alluvium

B Gravel + Silty sandy + Recent Colluvium +
Boulder Alluvium

C Gravel + Silty sandy Old Colluvium + Alluvium

* * | * * * % * % * * * % * % * * *
* * * *

Gravel + Pebbles +

D1 Boulders
Glacial + Fluvioglacial
D2 Boulders + Prevalently +
E Gravel + Silty sandy gravel Colluvium + Glacial
o--0-- 0--0--0--0 -—-0--0--0--0--0--0--0--0-- 0--0--0--0--0--0--0--0--
F Silty sandy cobbles Eluvium
R1 Fractured rock Metamorphic rock
RC Compact rock Metamorphic rock

3 - TARGET OF THE GEOPHYSICAL PROSPECTING

The target of the geophysical prospecting was the seismic investigation of the site in terms of:

Seismic refraction

. Determination of P seismic velocity waves along the study area in order to
estimate some mechanical properties of the rock;

. Determination of the geometry positions of the geological strata.

Seismic reflection

. Determination of structural features of the rock the study area;

. Determination of velocity anomalies;



. Determination of highly fractured or weakness areas;

. Reconstruction of a 3D model of the structural features of the rock defined with
the seismic surveys;

o Verify the geophysical model with geotechnical data available.

4 — EXECUTED SURVEYS

SEISMIC METHOD Name N° of shot Quantity
Seismic refraction and reflection P waves Line SP13 26 480 (m)
Seismic refraction and reflection P waves Line SP14 23 405 (m)

therefore, they were acquired 885 meters of seismic refraction and reflection surveys.

5 - INSTRUMENTATION USE AND PERSONNEL

Instrumentation

The geophysical survey has been executed using the following instrumentation (Photo 5.1-5.2):

seismic survey

2 | Geometrics Seismograph "“GEQDE 24 ch” complete with various connector cables
‘ 1 | Asus laptop computer for field data acquisition
_ 48 | Vertical geophones each with 25,0, Hz frequency

4 ‘ Seismic cable for geophone connection — step 10 m

1 Digital cable for Geode to PC connection

1 Energizing system: blaster, hammer and a trigger line

3 Transmitter-receiver

According to the “quality system” calendar of this office, all the instrumentation has been
checked or calibrated by the “LABORATORIO ACCREDIA — GammaMisure”, and accredited to

LAT No. 56 (Ttalian calibration service).



Personnel

Photo_5.1. Geometrics
Seismograph “GEODE
24 ch®™ complete with
various connector
cables and Asus laptop

Photo 5.2 : seismic cable and geophone

In order to guarantee the best results, the following resources have been involved in

data acquisition and interpretation:

e  Chief of staff

e Prospecting team first step

e  Prospecting team second step

A.M. Baldi
J. De Luca

E. Cannucci

E. Cannucci



e  Prospecting quality assurance A.M. Baldi

e  Data processing & interpretation A.M Baldi
J. De Luca
o Editing J. De Luca

E. Cannucci

6—- QUALITY STANDARDS

The job has been executed in conformity with the contract and the specific documents

have been produced.

The geophysical prospecting has been executed referring to the SP0302 specifics and to the

ISO901 instructions.

All the various activities registrations have been recorded on the quality system

forms normally exploited in this office.

6 — INTRODUCTION SEISMICS TESTS ACQUISITION

7.1 — Seismic refraction

P wave refraction seismic profiles were been executed with the following

acquisition parameters:

. Geophones interval: 10 m

. Shot interval: 10-20 m

. Geophone frequency: 28.0 Hz
. Source: explosive

. Field sampling: 0.25 msec

. Record length: 2000 msec

To achieve project coverage and offset, SGG implemented a fixed string of 48 equally
spaced geophones with shot points every 20 meters. Moreover, to achieve the requested

investigation depth, some external points of the geophone line was shot.



The P seismic velocity waves allowed estimating the mechanical properties of the rock and a

preliminary velocity model for the seismic reflection processing.

7.2 —Seismic reflection

Reflection seismic profile was been executed with the following acquisition parameters:

. Geophones interval: 10 m

. Shot interval: 10-20 m

. Geophone frequency: 28.0 Hz
. Source: explosive

. Field sampling: 0.25 msec

. Record length: 2000 msec

To achieve project coverage and offset, SGG implemented a fixed string of 48 equally
spaced geophones with shot points every 20 meters. Where is been believed necessary shot points
were executed every 10 m. Moreover, to achieve the requested investigation depth, some external

points of the geophone line was shot.



8 DATA PROCESSING

8.1 —Seismic refraction

The transit times are associated with the mechanical characteristics of the rocks, the more
tenacious a rock is, the higher the seismic speed of the lithotype involved in the passage of
the seismic wave. The arrival times were read by means of a specific picking program and
later illustrated in tables. This software allows us to see the variations in time in the order of 0.1
seconds x 107 Later, by means of the specific SeisOpt@2D program, the tomographic

elaboration of the seismic refraction profile was carried out.

»
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Figure 8.1: seismic tomographic
refraction profiles (SP13 and SP14

lines).
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The tomographic method involves the sub-division of the bi-dimensional space into cells,
according to a pre-established grid, with the attribution of a determined seismic value to each grid
section. Then the program calculates the transit time of the seismic wave through the grids of the
model and this value is compared with the experimental one using calculation algorithms
repetitively as wells as checking the journeys of the seismic rays. By means of subsequent repetitions
we obtain seismic speed values for the various cells that satisfy several seismic rays at the same
time. The data processing activity is developed by means of an analysis consisting of subsurface
modelling on an anisotropic basis, after drafting with repetitive R.T.C. methods and reconstructive
tomographic algorithms, this then provides the seismic speed field of the subsurface by means of
the subdivision of the space into regular cells. In order to determine the interpretation model,
the SeisOpt@2D program uses the “Monte Carlo” controlled inversion method, which is based on
advanced modelling, where the models derived from the program’s algorithms are accepted or

refused on the basis of statistical criteria.

8.2 —Seismic reflection

The target of conventional seismic reflection survey was to gain a picture of the structural

setting in the dam area.

The processing sequence applied to the data is subjected to a data specific analysis to take
into account the local geological setting, the morphology of the profiles and access difficulties.

However it generally follows a standard sequence of steps.

The implemented standard data processing sequence can be subdivided into three main

steps:



1) Pre-processing, for data preparation;

2) Processing in shot domain, mostly devoted to enhance signal to noise ratio;

3) Processing in Common Depth Point (CDP) domain, comprehending velocity analysis,

normal move out (NMO) and stack, the very basic data processing operations.

e e em wm wm em e em e

$P13 line - seesenic reflection
(ume to depth migrated secton with vedoaty analisys)

"
L . B N S N

SP14 ine - sasmic reflection
(tme to depth migrated section with valocity analisys)

Figure 8.2: seismic reflection
prefiles (SP13 and SP14 time to

depth migrated Ines).




In the pre-processing step field data in SEG2 format are transformed into PC-SEGY, standard

seismic format, following the operations:

e PC data upload;

e SEG2 -> standard PC-SEGY data conversion;

o Field geometry input in each trace SEGY data header;
o First arrival muting in shot domain.

Shot domain data processing step is aimed at increased the quality of each trace, following

the operations lists as below:

o Frequency spectrum analysis;

¢ Pass band frequency filtering 15/20 —700/750 Hz ;

¢ Resampling at 0.5 msec ;

¢ FK domain conversion and filtering ;

¢ Spiking deconvolution ;

o Offset domain muting (top/bottom or internal mute) ;
¢ Data sorting in CDP domain.

Frequency spectrum analysis allowed recognizing that seismic reflection signal band is peaked
between a minimum of 20 Hz and a maximum of 750 Hz; by applying a pass band filter
within this range, it is possible to further reduce the coherent noise with a low apparent
velocity (peaking at 15 Hz). This bandwidth allowed a resampling of data from 0.25 msec to 0.5
msec, after a data prefiltering with a high cut of 1500 Hz. This operation significantly decreases
trace size, and thus far allows a more rapid processing time. Prefiltering and resampling where
performed before pass band frequency filtering. The presence of coherent noise, mostly linked to
sites where it was difficult to prepare the shot point, recommended the application of a frequency-
wave number domain data conversion, and subsequent high dipping events. Data were
successively concerted back to the time distance domain. Each trace was subsequently processed
with the application of a spiking deconvolution operation, through a specifically designed
operator. Operator design is done with a trial and error procedure, the effectiveness of which is
controlled by comparing trace autocorrelation before and post deconvolution. Deconvolution
operation is aimed at reducing the repetitively of each wavelet in the trace and at shortening its
wavelength by increasing the frequency content. In the present work a spiking type of decon
was used, with an operator of 20 msec and a pre-whitening of 10%. When this procedure is

considered to be satisfactory, it is possible to reorganize the data from shot domain grouping to



CDP domain grouping, an operation named as CDP-sorting. CDP is a group of traces
pertaining to different shots but sharing the same midpoint between the shot and the receiver
(CDP-common depth point or CMP-common mid-point). The number of traces in each CDP
depends on coverage: 1200% coverage means that there are 12 traces for each CDP. Now

processing is devoted to convert this family of traces into one single final trace for each CDP.

Data processing proceeded as follows:

1. Pre-stack
#& Static corrections;
» Velocity|analysis every 5-10 CDF,
=  MNormal Move-Out correction;
= Muting.
2. Stack
= CDP summation (Stack).
3. Post-stack

= Residual static comrections;
Migration.

Velocity analysis have been performed every 5 CDP with semblance and CVS (Constant
Velocity Stack) techniques, using a velocity interval from 2000 m/s to 7000 m/s. Velocity picking
were chosen with a maximum coherency criteria, therefore they correspond to the velocity value

that has a maximum amplitude of stacked traces after NMO correction.
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Figure 8.3: seismic reflection profile with velocity analysis
(SP13 and SP14 time to depth migrated line).

The result is a two-way-time velocity function every group of CDP. Therefore all the CDPs are

NMO-corrected with the corresponding velocity function and then all the traces in each CDP



become summed up (stacked) in one single trace. A seismic stacked section is produced with all
CDP traces. Afterword the stacked section undergoes migration, an operation aimed at focusing
the diffracted energy at single reflecting points and at correct the dip of reflecting events. The final
products are migrated seismic profiles converted in depth. Seismic data are presented with WigVa

variable density and colours.

The waves velocities derived from seismic reflection analysis are average values (RMS Root
Mean Square) of each event reflected from the surface and for this reason it is difficult to associate
them to geological characteristics. If, however, these RMS values are used to calculate the values of
interval velocities for each pair of RMS velocities, then these interval velocities may be considered

more consistent with the geology, although still affected by anisotropy of the surface.

The velocity analysis allows defining the trend of seismic velocities and is graphically

represented by coloured maps.

The interpretation through the colour maps in this case is limited simply to the definition
of areas where the velocities values undergo increases or decreases, without taking into
consideration their absolute values. Therefore, the physical characteristics of materials in this case
are described in terms of reduction or increase changes of the relative speeds shown along the tunnel

axis.

The depth converted section of seismic interpretation has been achieved through the
velocity values derived from velocity analysis are averages (RMS root Mean Square) from surface to

each reflecting event.



9 —SEISMIC INTERPRETATION

The quality and seismic character of all seismic analysis appear good and sufficient to

reach the project targets. The results of the seismic interpretation are reported on these layouts:

0-6768-B-GL-DA-MP-DW-477-000 SP13: hybrid seismic profile

0-6768-B-GL-DA-MP-DW-478-000 SP14 : hybrid seismic profile

- 0-6768-B-GL-DA-MP-DW-479-000  SP13-SP14: seismic model
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Figure 9.1: seismic interpretation (SP13 and SP14 lines).




The elaboration has enabled us to reconstruct the subsurface in terms of seismic velocity

Vp of the different levels detected. In particular, these levels are so defined:

A Silty sandy Gravel Recent Alluvium
B Gravel + Silty sandy + Recent Colluvium +
Boulder Alluvium
C Gravel + Silty sandy Old Colluvium + Alluvium
F Silty sandy cobbles Eluvium
R1 Fractured rock Metamorphic rock
RC Compact rock Metamorphic rock

Table 9.1: levels identified with the seismic hybrid
analysis

The two lines interpreted show coverage sediment with a maximum thickness of 110

meters at the end of SP13 line.

SP13 line - seismic profile: model geophysicist with geological elements SP14 line - seismic profile: model geophysicist with geological elements
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Figure 9.2: seismic model (SP13 and SP14 lines).



This coverage is composed by recent alluvial deposit (element A — maximum thickness

about 30 meters) and by colluvial deposit (element B and C).
The interpretation of the seismic refraction and reflection line SP14 highlighted the
presence of rocks characterized by low seismic velocity between the shot points n° 10 and n° 15.

cpcl. o Ctﬂlﬁ ch-m Ctﬂfﬂ C:GI-E

P14 line - seismic reflection
ime to depth migrated section)

Figure 9.3: view of presence of rocks characterized
by low seismic velocity between the shot points

n° 10 and n° 15.

The bedrock stratigraphic contact is well described by seismic reflection events and
checked by the log BH-200-1 placed near the SP13 line. The shape of bedrock horizon is quite
parallel to the topographic surface. This feature is confirmed by the HVSR measurements which
are almost homogeneous. Below this horizon is possible to define some vertical discontinuity due

to the possible presence of a tectonic element.
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