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Mo inter alia  dumEolbdmdl  4oM9gImMLEIE30000 @S bMEOSLMEMO
MBOBOMbMYdOL BOHB3gymRol Immbmgbsl.

I3 gmM-obOZEIMOL  FogoLEBHMOol  godxmdgLgdol  Igmomby
360Omgddo  bmywom ds630 OP/BP 4.01 dobggzom, dog3momgbgds Al
39093MM05b.

96Om3bmmo  OHgas309d0ls @S sdxk0bsBLYdwOL  dmmbmgbgdols
99Lod5dolOE 3MMgdGo 80930036905 goMgdmby Bgdmddggdol dgasligdsl
5939900905090 353JRMEM0sL.  5ToL  gomzowobfjobgdom,  dobmzol
Bo@oMs 0690603 s LM 0SNG oMM Bgdmddngdol IGIWOO
99x35L90s  LoJoMmMzgwml s  AbmPErom  BdBIOL  Fmmbmgbgdols
2300035¢0b{obgdoo.

3bd-0b g9l FoMdmogbl  3MMgdBHol  goMgdmliszomo o
bLOE0SMOO  MZ5EBsBOOLOM  FoLOPYdO,  LOYOMSTMGOLM  3M5JEH030L
d9L50530L5 BEIMYIMO SBswobo.

24%3-b doBsboo:

* 3606m9dBHoL 39Mm90mby bgyoGH0MO ©s 3nbBoGoGmo Bgdmddygdol
dgbfogams,  Motygmxzomo  BgRozgbol 9306  s3oEgdOb,
906080Bogool,  JgMdowgdol 96 3mB39bLogool  @s  2oMgImU
0M3oMgmdol  2odxmdglgdol  dobboom  M93mIgbs309d0L
090053909;

*  3Mm9dBoL s GH9gMboE039d0L 565¢0B0;

* 399603900 0bxm®mTs300L @S SEEIMDSBH03900@6 Lom3gmglimls
d96mBg30Lm30L M193M9bs(30900L dMfMEgds;

L 3609930 3eslogoEoMgds 3sc9dmlis3gomo dgi3sligdol “A 3s@gam®oom”, 0
3L 2098605 49690 bg 8609369 mz960 BxASEH0MMHO 93MMYOOHO s LMEFOSCMGO
b99mgddggdol 3m@GHgbaoswo, Gmdgwog LgbboGom®o, 3s3bg 6 »3MY39096GHMs.
Pomdmpgbowe  8gdmbggzsdo  36MMmgddHo A 353gaMO00m”  3EalOGOE0MYOS
053538007005 JOMOMEs© FobO 3EYBMYMDIBY O 565 FMgIMDBY BoBoIMNMO
b99mgdggdol GHodols s FobidEsdwMmMdOL godm;
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50dMb3eg0-l93g0d Fo0LEMolL E-60 59965 ©@sls3wgmo - @oo La@ogg
99903000 3oL dmbszzgomol (11430 - 12630) dm@gMboBgdoL bsdMTomgdol dsm9dmby
bg9mddggdol dgxoLgds

* 36m9dBHob Bgdmgddggdol 4398 dymxo gdgdol 0d Lsgombgddo
BoODMMdoL MBOHWb39wymas, MHMAWgdTs3 dgloderms 493w gbs
95bobmb Jomby;

* 29099mbs330m0  d969xT96GHOL  ggadol  899/dsg90s,  MMIgEo;
90353L 9M00egdol Mboldogdgdols 3MMyMsdsls, dmbo@memobyols
392956 s dolo JgLBMEgdOLMZOL  LBoFoMm 0bLEHOGH0MbsEmEmOo
d9L5dEgdMBYOOL goblobrzML.

0bsdgdsmg  sbgomoddo  FoMmdmagbowos  FogolEBHGmOOl 53960
5L93WIM0-0EO bdE03g F9dmgeomo ybols Imbszzgomols (114390-12630)
00MmB0DB0ZNO s LMEFOSWIO Q569IMDBY BgdmJdggdol Fgxzslgds.

239M90mbg  Bg9dmgdggdol  gnsligds  obbmMiE0gws  LadsMmggarmls
6930MmbseMM0 3963000009006 5 0bROLGHOIBHOOL  BsdobobGMml
boo3GMIMdOw™  dBJOOL  ©I3OBHTIPEBHOL @S QoML ©o330L
L53060LEHOMBMSE MBTIOMICMBO.
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50dMb3eg0-l93g0d Fo0LEMolL E-60 59965 ©@sls3wgmo - @oo La@ogg
399m3womo 3Hol Imbs3zgomol (11430 - 12639) Im@g@boBgdol Lodmdsmgdol 4smqdmBy
bg9mddggdol dgxoLgds

3 15396Mmb3YdM S 3ME0E03M0 BsMBM

3.1  LogdoMmzgeml g9093mbisEg0mo 396mbigdermdols
@5 dbmgom 35630l 3mEo@ 030l dodmboggs

00bs3gdsmg 3MHmgd@ol s698mBy Hgdmgdggdol Fgxusligds 9x3wdbgds
99009 :
* 96m3bM  A90MgImlsa3000  Lo3obMBIIdEm BB o
932953090L. 3956MmbgdL s FoMYYME0Mm9d9E ©MIIbEHIOL-
P9gamobl, booogol o  5GHIMLGYOHIEo 359600l Fgliobgd,
MHmIgdoE Imo(35396 bamolbol LEsbs®@Egdl;
* 960m3b6M ©mbgbg dmddg 396mbgdl o Mgy ME0m9dg
©M399996@90L, HMI9d0oi3 29b0bowsz9b LrmEoswre s dofjols
I8 MdYEmdOL bd30mbd;
e Abmxgwom 35630l 3moE035Ls s Bsddsm 3MHMEIPYINYd0;
e 96m3bM  mbyby  dmddgo aBol  ddgbgdermdols
8569310 IBILO ©™32)FI6HYOO;

o Loog@mamdorm 3o olEMmogdobmzol AsMgImLis330L,
X90s330L @O  MLogO®mbmgdol (EHS) o bmgoco EHS
Lobgeddm3zobgem  ©™3d9bEH9o0L 2350035¢0bfiobgdom
(LogOMSTMOOLM  LOxzobsBLM  3MOIMEs305, WB  xawxo0,
s3Mogo 30, 2007);

e Abmgwom d5630L 3H9db03Mm0 600l - Bgdo s QoMgdml
(No. 376 - Roads and the Environment. A Handbook" (1997))
6939965309005

AbmBwom 356308 2oMgdmLs330m0 @S bmEosMo  ©o330L
I 530900 0353L 9939y ©3)6EAEIL:

OP/BP 4.01 35699mbs33000 998351905 (1999),

OP/BP 4.04 3969060030 3500¢)53900 (2001, 356sbergdoyeo 2004-do);

OP/BP 4.09 853690¢930L 3969x996¢0 (1998,3565bergdyeno 2004),

OP/BP 4.10 50030md6030 dmbobargmds (2005);
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50dMb3eg0-l93g0d Fo0LEMolL E-60 59965 ©@sls3wgmo - @oo La@ogg
99903000 3oL dmbszzgomol (11430 - 12630) dm@gMboBgdoL bsdMTomgdol dsm9dmby
bg9mddggdol dgxoLgds

OP/BP 4.11 ®@o%o3mtmo ©s 3ZNw@nemwo 9993300609mds (2006,
249bsbegdmeo 2012-8o),

OP/BP 4.12 0999098000 356Lobargds (2001, 4o65bengdmero 2012-30)

OP/BP 4.20 996009600 bsgombgdo s gobgzo@stgds (2003, 2012-8o

2306sbEgdmE0);
OP/BP 4.36 ¢y9900 (2002, 2004-8o sbsbrgdgeno).

LogoOM39Mb 35M73mbEOE30M0 3960mbIIdEMdS.

LodoMM39W ML goMgIdmbs33000 LodsMmoeo dmoEagl 3MmbLEBHOEGMEOL,
239699mbs3E30m 39bmbqdUL, LogMdMOHOLM 99006b3909dL,
396mb793900090569 b®Io@ore 5J@goL, 3019B0IbEHOL d¢Mdsbgd9gd9gdL,
30bolBmms  3900b6gEOL oAb GdgdL,  FobolBHEMGOOL  BdGMIIBYOIL,
0bLEGHOWMJ3090L, MJAMWO30gdL o bbgs. Lods®mzgarm  dogHmgdIEos
LogOMHTMOOLM,  Food MMl  FoMmIMLEOSE30  BOgMHMSTMMHOLM
30b63963090L.

360 m9d@ob 23969dmbBYy b90mgddggdols 999359000 36MHm3gLdo

239035c0ol{obgdmmo Jggdmom Im39dMwos 309G 3538060900
396mbgdoLs s M9gYMs30gdol brylbo.

gbooaro 3.1 369990056 0835300908290 336900b5330000
2060698005 05 59393309800 b9bbs

Poo | 3sbmbo/Ggymmsgos

1994 | 396mb0 bosgsgol soigol dgbobgd (dgufime. 1997, 2002)

1996 | 356mB0 §osmol Bgbabgd (Bgbfeats. 1999, 2002, 2004, 2005)

1996 | 396Mmb0 g06M99mL 5330 GgLabgd (dgbfimemgdmwo 2004-30)

1997 | 396mbo 3900 3bgdol dqlobgd dglfime. 2001, 2003, 2004)

1997 | 356060 Gyanol dgbisbgd (Aglfeacs. 2003, 2004, 2005, 2006)

1999 | 396mbo 5@IMbEgHyemo 359MH0ob s330L Tgbobgd (dgbfme. 2000, 2007, 2008)

1999 | UsdoMm3ggeml ¢yob 3mogdbo (8gufm.2000 2001, 2003, 2005, 2006)

LogoMmggerml 306mbo bsdodo BogmogMgdqdom sdmfzgwero HBosbol

1999 9Bo%B@orMgdol Gglisbgd (TgLfem®. 2002, 2003)

2002 296099m by Bgdmddggdol dgxisLgdol 3sbmbo - sdHI0EJOMEo FoMgdml
05330L dobobiB®ol Ne 59 36dsbgdol bogwydzgabyg

2005 396mbo Lodo®Mmzggewmb Foomgeo bmlibols s fomgwo foabols Ggbobgd

(Bgert5. 2006)

2005 | 396mbo wogbBogdols s bgdse3900L Tglobgd

2007 | 96Mg9mbDg Bgdmgdggdol 6gdsmmz0b 3obmbo

2007 | 396mbo g3mamyom®o gdbdgh@Eobol dgbobgd

2007 | 356mbo a569dmLs330m0o ImdLsbw®mgdol dglobgd

2007 | x963G®MgmdOL o330l 39bmbo

396mb0 256M99mLsmz0L 80ygbgdeo Bosbol gosbsMm0dgd0l dgmm©ozol

2011 dgLobgd

360HmgdBHdo  499my9gbgdoo bmEoswOo s  dofiol  BREMIGEMdOL
153000bgdMB 9353806900 bbgs 396MbIdO WS MY s309d0 FmoEagl:
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50dMb3eg0-l93g0d Fo0LEMolL E-60 59965 ©@sls3wgmo - @oo La@ogg
99903000 3oL dmbszzgomol (11430 - 12630) dm@gMboBgdoL bsdMTomgdol dsm9dmby
bg9mddggdol dgxoLgds

gbOogmo 3.2 36m99H256 ©535300098<9em0  beagoseranbo s
dofol gcrmBgemmBols bs000b980L Jst98w9emo989¢mo 36606980 s
998 9¢7330980U Bs32650335¢m0

oo | 39bmbo/Ggamemozos

1997 | Lodomzgemb Lodmdswradm 3mogdbo

1997 | Lodo®mggaml  396mbL  Labmgem-Lsdgy®mbgm  ©boTbMEgdoL
dofiol  sMmLOLMBWM-BsdgObgm  JoBbom  godmyabgdolsols
Lobo3gwm dofioll s030Lgdol VOMYOMWgdOLs s doygbgdwo
D0560b 565DEsmEM9gdol Fgliobgd.

1999 | Lodomzgwmb 396mbo 9993009090 LsBMYsMIGIMH0Z0 bSFOMMIdOLIMZOL
155399060900 BsMMMTg30L Tglobgd

L5doMm39wMl 356mbo Lobgwdfoxgm bs3mmMgdsdo sOLYdIWWO bslmaem-

2005 155899960bgm 606 gdOL Jofjols 36:035¢ B30l Tglobgd

LogoMmggerml 356mbo MdMmsg 603mMgdBY MBEIGdsms MgAOLEME300L

2005 dgbobgd

2007 | ULogdor039emb 396mbo 3mw @ vmo 993300609mdob dgbsbgd

2007 | ULogdor0039emb 396mb0 LsBmysmgd®Hoz0 XsIOMImdOl globgd

LodommM39wmb 356mbL GoBogHo s 3gMmdm LsdsMmmMEIOL 0YHOEOIEO
2007 | 3060l 3gwmdyEmdsdo (LoMYIIWMBSF0) sOLYdo Jofjol 65339mgdbg
15539090 g00L MRBgdOL 5005MdOL Tgliobgd

369990756 ©53530039829¢m0 bb3gs 366026980

Poo | 3sbmbo/Ggymmsgos

1994 | bogdo®omzggaml 306mbo abgdol dglisbgd

1999 | Lodo®mggeml  3sbmbo  Log®om  8mdMomdol  MLogmmbmgdol
d9qLobgd

1999 | 39b6mbo Lobgardfomm 3ma3wgdb@o 9dudgmEoBobs s Lsddgbgdarm
30039L0L 93303900l dgliobgd

Lodom39wmb 356mbo 30:m9d@gdol woEgbBomgdol-lisddgbgderm

1999 153MLoMdOL dgolibgd

L5goMmz9wmb 356Mmbo LEBsdoMmM Bmoby s FObsMYdOL badoMgdols

2006 1506506MM 60 F6MIdOl (330l MYRYIEsE30gdol Fgliabgd

3.2 3Bol 399690 mdsli0sh 3938060930 LodoMmgzgermdo
9mgd90 bm®mIs@oao sd@Egdo

bogdol, 305093900L, JUBHO39PIOOL s Foliovgbgdol dMmgdEocgds
693290090 2.05.03-84. Lsdd9690@m bmEmIgdols s Holgdol dobggzom,
bogom Lo@G@mebldm®GHm 2306050900l 360HmgdGHocgds 3o 11-44-78. bm&MIgdobs
5 Hgligdol Gglsdsdolsc.

Loddgbgderm  BbmMdgdo s Hqgbgdo (SNR  2.05.02-85 8o oli@®owmeo
3600369 md0ob Lo53EHMIMDOM 3H9g00) 5M9AI0M9gdL LogBoc IMdGsmdOL
MBOBOMBMYOSL, 90933000 Bo30mbgdlL, 2obLEBOZMLZL JoMoMS©
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50dMb3eg0-l93g0d Fo0LEMolL E-60 59965 ©@sls3wgmo - @oo La@ogg
99903000 3oL dmbszzgomol (11430 - 12630) dm@gMboBgdoL bsdMTomgdol dsm9dmby
bg9mddggdol dgxoLgds

394603m6 Qs ddG5mdob BH3I9gdL, 3box35M90069d0U,
3905b5B3E gL, 3Bol IM306M( Y30l s139JGHgoL s bbgs.

90 ©M399396@0L dglsdsdobo I 3539ammool ybolmzgol? AsbLsBEO3MWEOs
836@360 39099mbis33000 S139J¢HJo0:
9s6doeo 3Bol Bogseo bsfowols 306G ILEbEIGdME 36539
56 mbs oyml 200 3-Byg Bsgenrgdo;
* $9d50396 s 93mbMI03ME Lo3oMbYIMB gPMO© SME3OMYdgs
396099bS33000 BH30MHYBOL Qom35¢olHobYds;
* ©@OHMIO0m0  0bBOILGHOMIHMIOMOL s abol  Logwydzwol
9mfymdsdy, dofjoll bgws bogmxzog@o ggbs by dmoblbsl s
Q5LOYMOdIL, L3 doml  EILEOMEGIOL S  EOMIIONO

06305LEMJBH oL 5deob 9990092 A900GHMOo0b
93990 30353008m30L Job 58my9gb9ds9Y;

e 0 2% Lygbmzmgdge 3964BH6 sHEMl FEgdIMYMdL (Bsbdogro
2009), 3oLomz9eolfobgdgaros bdsmeol 0905033069090
©mboldogdol  A5BHMGOs  (bor®BsTHTMOO  BM0JMHYOOL  Fmfymdo)
3935M90s. 59 J0Bbom FgLodegdgeEr0s 35936M960MYdJO 39gdOL,
939650990 d5Mm0gMHGdOL s L3 dmfymds;

*  30bsM9qgool,  GHdgool o [YomlisEeggdol  gobfizdog  abolb
999690 MdolLL  5ME0WgdgE0s  BYI30MHo [ywgdol ;330
Dmbol LoBL3MYdOL gomzscolifjobgds.

33  29Mm99mLs33000 6gdsMm30l 33900l 3MMEgEMMS -
963690 s mgeom 35630l MgamEs30900

Lodotomnggermls 396mb3gde™mdol d9L5d5d0bS, 360 m9d@ob
239BLObMOE30ggdws  LoFoMms  oMgdnbg Bgdmddgwgdol  bgdsemzol
J00qds  29M98mlb  ©o330L  LEFOBOLEMMULYD,  #obIEbsgdErol  Boge
omygbowo  aBd-l  5ba96M0Tol  A5HY393H0Wgdol  dodmgdols  doge

99b396HGH0BOL Logyd3zgwby.

239b53bool  Foragboll s 6gdsmmM30L  25:39d0L  3MM(39EGS, 2B3-U
30mO060MHGds, 0bFMEOT300L Loy sMMmMmdOoL, Loxs®™m  2sbboerzols s
©oL3MLOOLsM30L 3500900  sEYIbOWos  bsgs®oIzgememals  356mboo
350090mbg  Y90mddgcogdol 6985030l dgbsbgd  ©> dmoEsgl  dgdwgy
Log3qgbM9gdL:

2 3BoL  353)92MM0900 2360LSBOZMGOS BHMBLIMMEHOL YM39EEOMHO bs3sob
dglododolo: 3oBgam®mos I — 70000 564565 mgdo; 3s@gameos II — 3000-7000
0564965 0mqdo; 395@gam®os III — 1000-3000 8564565 @mgdo; 3JsGgameos IV — 100-
1000 8564565 omgdo; 35@gam®mos V — 100-by dg@o dsbgsbs comgdo.
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99903000 3oL dmbszzgomol (11430 - 12630) dm@gMboBgdoL bsdMTomgdol dsm9dmby
bg9mddggdol dgxoLgds

Loggbw®o 1. s9adowo 36Gmgd@ol dglobgd 0bxgmEmBsz00l godmgzgybgds
395GHMMOH 5 Mg0MmbMe 25D9098d0. gobibowgds Mbs dmoEegwgl
15gd0obmdol  OLObYEIdSL,  5EROMTEYOIMIMBISL,  Loddosbmdol
2396bmME09wgd0l 350093 o Loxos®m  20bboeggdolomgol
d9b390060L(9d0L) OML s sEPOWL. dsbdo sby3zg ImEgdmwo Mbo
0y4mb, 099 byss Jglodwgdgwo gHd-0l EM3IMdgbGol babgs s Fobmsb
53938060900 99609369000 o gbs.

Lon3gbMO 2. 0bBMEOT5300L  AoBgTo  259md3996gd0©6  gMo 3306530
15gd056MmdOL  2o6TobMMEF0YWYdIo  290gIML  ©OE30L  LsdobobGHMml
oMbl 2B3-U sbaoMmodl (bsd9gF®o s ggdBHMmbamo Losbom).
06g3m®3s300L  9o8md3994bgdosb 45 @y  odmygmgomos  aHd-by
LobmYomgdols 39600369000 9ob50gd5. 0683300l
299M7d39969000b 965 MoMgl 50 EOOLS s 905 30569l 60 @Ol
b dmgfiyml 9b390Mgd0 ©06EHIMILdME TbsMgms (Lobgardfozm
MmO20bmgd0, A0 MdM030  bgeolBegds,  96MlIMSIOMBM
mOPob0Bo30900, 95POWMdMO30 JmMlobergmds s bbgs) 8960336930l
900900l dobbom. Jgb39wM9d06 5 EOL 35sd0 oMYAl (330L
LsobOLAHMML 25993995  F9bzgMgdol  ™ddo  (89b0odzbgdols o
©0UL3MLogdoL M9HodY).

LogggbmMo 3. d9b3zgMgdol O™  s0bEHIMgLgdmE  TboMgms  Yzgars
Lo@Y3096m0 56 HgMowmdom Foedmygbowo dgbodzbs asbobowgds o
doomgds  Ibg39wmdsdo  aBTd-ob  9BIM0Tol  Lodmermem  39MLoob
dmdbo@gdoLsl. 4B Lodmeomm  sbao®modl, @sbsmmol  Lobom,
©59MHM3905  Yzgws  HoMowmdomn  dgdmbgemo  3m3gbGHeMol  sligvo,
99b39060L mgdgdo, 3md9gbE)sMgdby/dgbodzbqdby go39dwo 3slibgdols
Bosomgmom.  gHd 96290000l LsdMmw™m™m  356M0sbGHo  3OMgdGHoL
LOEMOE0MOO  OHJbmsb, M9HBoMIGMD, ImMLsgmEbywo gdobogdol
©sb533900  bm®IGOoL  9beMOTGOMb  ghmo  @oblsborggars
09690906905  25609dmL o330l LsdobobBHMmL s bgardobsfizomdo
096905  LEBMYSMYOOLMZOL.  B5gdOMMZ0L  go3gdol 96  AomEgdEMBdOL
Logombo iygds m39d96@s300l FoMygbosb 20 omgdo.

Uodo®mm39ml  356mb3gdmdol  Fglsdsdols  (39bmbo  Lsddgbgderm
B90sm™M30L Fglsbgd; 396mbo wo39bBogdol s BydsMM3zgdol Gqloby, 2005)
533™350LGHMWgdOL 999690 05-00gMHb0Bs3E0s L5dd9bgd ™
69056MmM35L  dMmombM3L. (6gdsMM30L 353990l 3MIMEFIMOS  SOFIOOOS
Lodom39ml 366mbdo sddgbgdenm bgds@mzol Gglsbgd)

396mb3qdemdol  dobggzom  b6gdsmmzol  godzgdo - 93mbmdozol o
9003500 35630005M930L LsdobobBHMm) »HBMHMb3gEYmRBL 2o0Mgdml o330l
L5306OLEHOML s BB3S MFygdgdol BsMMZL bgdsMM30L A539d0L 3MM39gLdo.
399690 mdoL bgdsMmgzs eg30L mMegdo dmoEegl 4omqdmbg Bgdmddngdols
Bgdsmm3L.
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50dMb3eg0-l93g0d Fo0LEMolL E-60 59965 ©@sls3wgmo - @oo La@ogg
99903000 3oL dmbszzgomol (11430 - 12630) dm@gMboBgdoL bsdMTomgdol dsm9dmby
bg9mddggdol dgxoLgds

239099mbg  B90mgdggdol  BodsM™MZs  LoFoMmms  sbBsEOL  /d9E™bol
Joebbgool  gmbdzombomgdolbmgzols  (dsmo  4sdmygbgdols  dgdmbgzgzsdo).
15329560 LodoEML godmygbgdols LvMmzools d98mbgzg3s80 sE0WgdgE0s
016906030 MLMOLOL 25dmygbgdol eoiEgbBool domgds 9byMAgEHOIO0LS s
016906030 MHYLOLYdIOL o330l LsAobOLEHMmMD.  gz9ws Lbgs Lozombo
53938060900 1sddgbgdem  BsMBgbgdol, godmwmygbgdgwo sbigsw@ol
396053L935L056 b T9EsbbAIL SO MdG0Z 3boE0350EYBHb.

AbmBWom 356308 Mg s30900L  Fglsdsdolo  gbol  AsbLobowggwo
9065339000L IMYHBOBE00L 3OMgIE0 A 35GJAMO0L 809300306935, o3
005L 603bogl, ™3 gMHM36wwo Jmmbmgbgdols glsdsdolo bws dmbgls
2396M99mbg B99mgdgg00L AWM 9ROl Bo@SMIdS.

3.4 g6m369mwo 56093mbs3Eg3000 396MbIYdEMdOoLs s
ALbmgEom 356308 dmmbmgbgdols dgsMgds

J390mom  fo@mmagboos  AbmBwom 3630l Imbmzbgdls o
L5doM039W ML 356MmbIYd MBSl MOl doMOMSE goblb393909d0:

* U3m0bobyo s 3003530 MBEr0M B30 LobgEddmzsbgem
©M39999637030  ©YGHOIMMO© 9oL sefig®owo  13Mobobyol,
b3mM30baols s  aBI-b  IMIBbsgdOL 3MME9OMOHYP0  ©
9m390wos  93e3gdoL  LOwo  bmlbs, GMIIdOE  9MS  SMOL
390035¢0bfiobgdmwo gMmgbmeo 356mbdgdermdoo.

* 93MWMYOMEM0 Mob3ob, 390GHMOMO 999330006 9MdOL,
239BLobEgdoL Lo FoMmMgdol s BBZS Bod@EHMMgdol Fsm3zseolifjobgdom
AbmBwom 35630 3MMYIBHIOL ymxb A, B s C 35393Mm6O09050.
OmamO3 5036036900 Lozl 396MmbIgdmdom  aBa
003Bogds  bgds  dbmemE  35d0b, HMEILLE  ©I3IM3JOHO
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Figure 6.1 Average temperature (according to Khasmeteorological ob-

servation posts

, long term observation data avedagdues)
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Figure 6.2  Precipitation (long term observationtaaveraged values)

Relative air humidity is shown in Figure 6.3.

Relative humidity (Khashuri data)
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Figure 6.3  Relative air humidity
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Table 6.1 Percent distribution of wind direction
N NE E SE S SW W NW | Calm
3 0 7 41 1 0 3 45 22
Wind rose

Figure 6.4 Wind rose (according to Khashuri metéogaal observation
posts, long term observation data averaged values)

Table 6.2 Wind speed
Month | | NIV [V [VE[VIE v X X [ X | X | Average
m/sec 324 |49|51| 46/43| 46| 43| 42 3534| 29| 4.1
Highest wind velocity, once ih yearoccurrence 18 m/sec
Jo60ob oalio bLoBds®g — 5 fawofodo ghombgwr — 22 8/§0;
Highest wind velocity, once in 10 year occurren@d m/sec;
Highest wind velocity, once in 15 year occurren@® m/sec;
J540b moglo Lobdstg — 20 Fgeroffodo ghmbge — 26 9/§0;
Soil surface temperature (Khashuri data)
o 60
g 50
=]
E 40
g 30
E 20
10
0 ]
-10
ol IV v VE VI VI X XXX
—o—Average | -2 | -1 | 4 |11 |18 |23 |27 |26|20|12| 5 | -1
——Avermax| 5 | 7 |17 |30 |39 |44 |48 |48 |40 |28 |16 | 7
Avermin | -7 | -6 | -2 | 2 7 |11 14|14 10| 4 | -1 | -5
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Figure 6.5 Soil surface temperature (according teakhuri observation
posts, long term observation data averaged values)

6050l LgBMbMEMO gogobgzol bm®mdsEomewo LoM®mAg BMsd3oolL
dobgom

clay and clayey soils 38 cm
fine grain sand, sandstones 46 cm
coarse and medium grain sand 49 cm
coarse fragmental soils 57 cm

6.1.2  99MmIMOBMEMYOS S JJMEMY0S

E-60  3s530L36Moo 25008  BOHOOWM-obogwrgmosb  LsdbeMgo-
sdmbisggmols  (bsbsbo  5.5). abol  99blsborggwo  dmbszggmo
900905M9MOL  MB0OLOIL BMHOEIM-EsLgwgmom 114-126 30-by, 9.
9()33600L bgmdsdo wobol Jgol smBmbogwgmom, Hmdgwos FoMdmaoygbl
©5LO3WID O PIMBOggm LodoMM39gErml MOl d9690M03 LsbEZIOU.
3520LE®5¢0 809056 9d> FEOBIOOL 35O gEIMs dob BOHLOEMgMNOm,
b539)H0-MEEOOHOL  53MTMWH30ME  EVWMODY  DmAogho BBy
GO0 Bgs306MH0L dJmbg BHghsligdoom.

153302930 BHIMOGHMMO0L 4gMIMOBMEMYOMOHO 930L9dMGO9d0, 0lig39
OO 3 JoLO obISGREHO S 3E0TEIMHO 30MHMBIOO Fodmo™bgzs
MO0 J0M0MSO FobILOSMGOOm. BHIOOGHMOO0L JOMHOMSEO
5033w gm0 bsffoero, 8. 3¢33300Ls s Jobo Fo®mEbgbs d9bs3ogdols
3096 9OHMBoM 530991530 IM0 3OMEILYOOL 9RO BMOTOMJIYE
405 J9MHMEOL OB MO-53999)S30Y6 MJOgRBU.

Within the Upper Kartli flatlands the north and s$@uth sections can be
distinguished. The north is represented by Tiriptf®aguramo, the south - ‘co-
incides’ with the Mtkvari gorge. Tiriphoni-Saguransobuilt of the Liakhvi,
Lekhura, Ksani and Aragvi river sediments. The Bgjtpart, neat Tskhinvali is
at 800m above sea level, the lowest, near Natakh&tr500m above sea level.
The Tiriphony flatland from Tskhinvali to Gori itasiting southward. Other
parts (Saamilakhvro, Mukhran-Saguramo) are flat.

AIO0GHMOHO00L M9e0gx3do 9355300 5MOL 35dmbodero 3. 333300l

mmbo Ggesbs, Bs®)0 mMo Ggesliol LoggbmMom, HmAEqdos
3963000505 33330M0L 96535009000 393w 9b00. IdEPMD-

5370530100 BYI30M0 0bGHIBLOMMOIE 033900905 3. IBH3I3MOL
396000560 496900 FoMbgbs G9bs3zogdoms o

Lo0M0S30M LOLEHYFgdOL sObgdom.. The terrace is slanting in north to south
direction.
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In the ancient times the slopes were covered watrian forest. Now remains
of the forest can be found only near Khashuri (@siarea). On the slopes of
Trialeti ridge vegetation is better preserved.

The section of interest is located between the BtikRiver and the railway
line, in the boundaries of the first river terraae640-670m above sea level.
The landform is accumulative, slightly undulateeyeloped, altered — some of
the ravines are filled up, in some — irrigationalarare arranged.

naur

¥ _/@‘UL‘D Plain

£
Varianig7Z
/ i
D \ 7

s Existing Road Shida (Inner) Kartli Physical-Geographical District

[_J200m-500m %% 1. Tiriponi (Gori) Accumulative Plain with Flat, Slightly Dissected Surface L : A
[ 1500m-1000m NN\ 2, West Kvernaki Hill (Ruisi Plateau) with Steep Slopes, Relative Elevation - 120-170m = !
[11,000m-1,500m 77 3, Khashuri-Doghlauri Flat ive Plain with L ingTerraced Surface in Some Places

I 1.500m-2,000m ¥k 4, First Above-Floodplain Terrace of r. Mtkvari, Relative Elevation — 2-4m. Its surface is flooded during Severe Floods Facilitating Swamping
I 2.000m - 2,500m 5, Eastern Slopes of Likhi Ridge, Steep in Some Places

b6sbs®0 6.6  Usz3¢cm930 AIP0AHGoOb doBONSOO 20Y03960
0sbsb0s098¢n980 (Pys®er: (398006e9¢70 35G9dmbosggo0 dgaslbyds, 2009,
U553¢90200280¢7 8 9d0lL ©93509s996h0)

According to tectonic zoning map the project redietongs to the east section
of the central part of Adjara-Trialeti folded systelt is built of Upper Palaeo-
gen (R) and Lower Neogene (Nsedimentary and volcanogenic rocks. The
‘older’ rocks are topped with 10-20m thick modend&uaternary (§4) rocks
represented by clay, sandstones, sand and cobbles.

The surface of the plain is composed of Quaterflaral alluvium (loosely
cemented conglomerates, clays and sand) depositiw bivers; and deluvial-
proluvial material (coarse gravel, shingles, clagl aand), washed from the
mountains by rainfall or ephemeral streams.
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e
R/ i

o

5 27 AN z

— alluvial inper Quaterna?y sediment

aQu
Figure 6.7 Fragment of geological map of the area

Engineering geological survey revealed that updtd3m depth the studied
area is structured by deluvial, deluvial-proluikys and clayey formations,
modern alluvial, alluvial-proluvial and proluviabbbles and gravel (aQ with
different matrix. Beneath the Quaternary sedim@aiseogene clays with
sandstones interlayers are registered. The uppeuarst of the Palaeogene for-
mation is strongly weathered. Weathering level éases by depth.

From km19 to km 26 significant geodynamic processgable to affect con-
struction are not registered. In vicinity to thekivari riverbed, at km 26.71 low
and medium intensity side erosion of the bank seoled. One of potential
causes of that is damaged gabion. The problerbd®s taken into account
during development of the road design.

30 @OHM@ny 05 HIR0mbol doMmomso BysdoMHmwo fywol mdogd@o -
00006569 9(%335605.00b0 99653500900 LwEsdMs (bsdmEOL FsbEMIWS);
Q3BOZENIM0 I 50TMLOZINO BOMBY (545006 s MBI D), oo
@osH30, TIXM©OS O OMOOWS  mOmsb.  domo  MTgEglmds
BOQOW™M9m0Esb  LodbMHgmolizgh dmgoobgds s MgPHmEgds 33O
3905 bLMEBSIMESL0, B0l 3333M0L 35M5MYEIMHI© dmgobgds E-60-
b BOOWMImMOm s gOHMZ0L BOMBIL 5250l sdmMbsgergmom. bggbgmlbs
@5 ©03mml dmemol E-60 dsqobBtowo 60 3obstr00/65350000 03390905
bogdol, LoMgbsgg dowgdom, dgBHmbol 3099393 gd0» s  Lbgs
30bLE®309000.
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0. 93339m0  LsdbMgom 3933500l  Yzgwsbg oo  dobstgs s
§o600mo9bL Lo3zzerg30 8. 9333500 LETbEMYo 35335B00L yz9esby OO
000065695 o FoMdmoagbl  Lozzeg3zo  BHYMoGHM™Mmool  ©mdobsbd
30MOMEMA016H Fobolinsmgdgwl. 0go Lsmsgzgl 0gdL 2,720 3 Lodswwrgby,
g4obo-30000308 oL sIMLIZWID oMY, MO Jgmdo o
dogobgds 1,364 30  Log@Mdgbg 0Mdgool,  LodsGomggermbs s
3B9MBs0x /oL BHYMOGHMOH0sDBY @ gOHM30L  3oL3ooL  BEZLL  dogdmb
LsdbOYNO.

9336006  smBol  doGomoo  bsfogro  dmoiEsgl oo s  dgody
39339560mbol §9gdL s o FmMoL OLYdIM FH9JBHMbo3ME OB ML,
dolbo gs@ommdos 188,000 382 dobstg 03390905 d9obzs6qdol, mm3zeol,
§3000Ls o dofiolidzgds fiyergdom. faromMo bobxol osbarmgdoo 50%
dmEol  aobogbmwol  3gMomEby,  beee  25%  Bogbuyaby.
09508m3z350m>:b6900 bdoMos 35306 Mm©bsg dwogho 300930 9dmbggzs
29Bogbmmwo mmzwol bmdol 3gMHompl.

0000656 ©d0bIMMOME0s (39109 93353900 S A9MIgboz5©
B59390o  153565w0bsgom  BIE0bsMg  fywrgdom, LosoMoyszom o
Lofo®dmm  {gwgdoom (mmdgs 90-056 Hengddo Lofo®dmm  ©sdobdmMgds
36009369 m3bsc 999(306009).

Deforestation in the upper part of the basin hdgdepoor soil protection with
damaging mudslides as a result. Moreover, defdrestand overgrazing have
led to erosion causing high turbidity of river wate

led to erosion causing high turbidity of river wate

In the area between Didi Akhalsopeli and Agaraftivedplain is used by
community as a pasture. In spring water in thed{gain may rise by 1- 1.8m.
Flood width varies from 125m near Urbnisi to 650eanDidi Akhalsopeli. In
the section from Kvishkheti to Tskhramukhe wateymse to 3.8 m. The
river bed is meandering, branching.

Small islands within the riverbed are 30-60m londg 20-40m wide. Largest—
width 0.4-2.2 km, 150-800m width — are located rMg@amchkhreula, Rbona,
Didi Akhalsopeli, Agara, Kareli, Kvemo-Khveduretidnear Gori. The largest
island is in 3 km downstream Khashuri, near Osidillage (width 2.1km,
length 1km, height 2m). Vegetation of the islargldeciduous, both trees and
bushes are available.

The banks in the Kvishkheti-Khashuri section ame (6.1-0.3m), moderately
washed away and covered with wetland and spade\mgetation.

There are a number of other rivers and streamseistudy area, most of which
drain into the Mtkvari.



81

Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Agara and Didi Sative (km 114- km 126)

Analogous method was used to find out the maximuntflaws of the river
Mtkvari at village Gomi. Information from Mtkvarihydro power plant Likani
long-term data was taken for the analogue, covethiageriod of 1933 — 1991.
Based on the statistic processing with the metHatieo variation order of the
observations of 59 years, we received high convesigesults. In the process
of analysis the coefficient of variation and asynmées defined with the use of
2lgK

n-1

a special monogram as a statisfig and A, function, whenA, = and

_3KlIgK

A, , we get the following parameters of the distribntcurve:

. . _2Q _ .
- maximum water outflow average multiyear valQy = —— =549m3/sc;
n

- variation coefficient Cv-0,41;
- Asymmetry coefficient Cs=4Cv.

The parameters of representative analysis of thHati@n order were defined,
which fell in the acceptable range, since the ayeesmuare error of average
multiyear outflow and variation coefficient rat® « 10%.

With the use of the received parameters and thaesapeter gamma-
distribution curve ordinates, the maximum outflosefficient of different wa-
ter supplies of the river Mtkvari at the HPP Likavas found.

Shift from analogue, i.e. HPP Likani intersectiorptoject intersection is con-
ducted with the help of the transformation coeéfiti the values of which are
received according to the ration of the drainagarbareas. From here, the
value of the transformation coefficient at theagie Gomi is equal to 1,081.
The maximum outflow at the project sight is recdivea multiplication of
maximum water outflows at HPP Likani intersectiomiviransformation coef-
ficient.

The maximum water outflow of the river Mtkvari det Analogue and project
intersections are given in Table below.

3b®ogmo 5.3 91933560 — Asgbodserrytro bstyo (QuQF/E)

9mbs33go0 F Q CV Cs K 1BOMBggmynss P %
32
# | o 1 | 2 | 5 | 10
03560 10500 549 0.41 | 1.64 _ 1310 | 1190 | 970 | 835
9290 11400 596 _ _ 1.086 | 1420 | 1290 | 1050 | 905
amdo 11350 583 _ _ 1.081 | 1415 | 1285 | 1045 | 900

3b®oo 5.4 896535009800 Fs57l0dserrytro bstyo

3LobgErgds P% Q @/fo
93333500 (035M0L obErMmds©) 1 1420
2 1290
5 1050
10 905
9(H33500 (M0msb) 1 1415
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2 1285
5 1045
10 900

The maximum water outflow of the River Mtkvari given Table 6.3, are re-
ceived with the help of the values gathered froeUinbnisi-Rikoti moderniza-
tion section on the territory of the village Gomi.

Maximum water levels and hydraulic elements ofrivigkvari are given in
Annex 8.

The tributaries of Mtkvari include:

1. 500mbsgegom 53M™by s olivgargom BOM™bY (BEomws).

9Q0. 5033w 0 FOHMBY LEMs39L 0MWIOL Erobob Jgols
50dMBs3W 90 9HEMOBY, B.0. 1618 8-Bg. dolo Logdgs 41 30,
095399360900 5mBOL BoMMMdO 243 302. % 5349MH0 Fo6M©bs - 996 3.
8006569 03390905 5@MLRBIOMwOo bowrgdom (300, 0M3w0) o
dofiolidzqds Hyargdom. Mb3(gw0sbmds 033060390 3oBoxgbMwBY.
80b56H0L g0 259m0Yygbgds 0M0y5300LS s fywrols
fobdzommgdolbmgzob..

0. gEows  (sL3wgo BOMBY) Lomoggh 0EgdL  mbmbol  dmols
(Lygdolb Jgo) LEdbOYM BIMEMODBY, B.. 1600 3 LoTswegby. IEobseol
Lbog®dg 99oabl 38 30, xsdMG0 356MHEbs 962 3, {Hgoerdgdzmgdo smHols
ROMOO — 398 302. Mb3[Y0sbMds 0330603905 A5BOBbMBY. dobstrols
0950 45809496935 06H05300LS s Fywob Holdzowgdolimgob.

9()3300L bbgs 99653509006 506065300 — 8.LYYMSTMES HBITMOMD,
QOO  O0sb30, TJXMOS O  EILOZWID  PDMOMES  JMOMD. 50
9000656090996 MdgEglmds d0gobgds BOHOEMgmoEsb LodbMgmoliszgb
5 B590b9gds 933356030, 260 LvEmsdomslio, MH™IgwoE 809w0bgds d.
9()3300L 35MowgMo E-60 dogol@tomol BMowmgo bsfoerdo s
B59006905 0. BOHMBYT0 5356M5L06.

2. bmE@sdmens —in Gomi bypass section

0090L  Lomoggl  LMmSToL  Jgol  sdmbogwgm gghdg bBrgzol
©@Mbosb 1200 8 606 Bg. d0bsMg hs90bgds dobstg i3s3 bma.
9439653m39009,  bemem gl ¢39b65b3bgero - 80.0333°030
bMR.EMOEsMHOL LoTdOINOm. 3.LHYMSTEsl LogMdg 4230 9500396,
Jobmdo - 578 9, {goawdgdzdgdo - 719 30% obstg 03390905 MHMIOM,
03000l @s AOWMEEOL Hywom. Bosgbmwdo fywmwolb Ggg0do dYMEOS.
5M5BGHBOWMMO  I30090Yyosbo  39MomEo  -BsdmsM0s.  Iobotg
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390dqgds go04obml 3-4 mom, mwdas gl Ls3dsm 08305ma© bgds.
09500 259m0ygbgds 0M0ys300LmMZ0L.

River network is distributed unevenly. The tribigarinclude: Shuagele
(10km), Tiliana (17km), Choratkhevi (27km), wesoRe (38km); Shola
(18km). Density of the river network is about 0.#8kn7. The width of a
floodplain of Suramula varies from 20-25m (neartila) to 200m (near
Patara Sative). The floodplain is flat, depth susad 0.5m. During high water
- the water level increases by 0.1-0.4m. Averagalhie 6-7 km from the
source is 63 Downstream Surami to the confluence the headedses. The
character of the river changes from mountain tddow stream. Width of the
river is 3m, maximum — 25m, minimum -1m. Depth eed£0.3m. Flow ranges
from 0.9-1.5 m/sec (near Khashuri) to 0.5-0.6 m(sleevnstream). The river
bottom is flat. In the upper stream — stone-salmyer — stone-gravel. The
banks merge into the lopes of the gorge, in sorea iagmented terraces are
observed. Flow used to be monitored at two statiSosami (1926-1955) and
Kvemo Tkotsa (1930-1935). High water is observesinng and ends end of
June. Maximum flow uses to be registered end ofcklacow water is ob-
served from end of June until October. Hazardoulsdiggical events are not
observed. Flow near Surami varies from 0.08/8et to 31.6 Aisec. Within-
year distribution of the flow is not uniform. Inrgpy, summer, autumn and
winter the flow makes up4.7, 16.2, 3.1 and 16% of annual value. Freeang i
observed from December tadthro®mgqgmemaos

1533093 AHIOMO0GHMOH05DY 90939136905 Bs3MHo™3z9b0 s Ba3MIEM356-
390OLE0 iy gdol oMol s®Egbowme s9BL, GMmIgerog dogen ymemol
Q©O¥WMdL  8moEogl.  JoMmol  sOGH)HBoMmo  sbo  BsIMYsw0d©
3933560mbols  (BOomgmom), 0Moswgmol  (LsdbOgMom) ©s wobols
J9©90L (L3 9000) FMEOL s®LYdIME I3MYL0sT0 (bobsbo 6.6).
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9902960005 30mba™PgMHo@gdol, J3085d3900L5 s Mmobols
9mbs33wgMdom. 50bodbmo (jygosBg 49bx3960m0s sl939 bgero (>200
d) 569 IgMMHYMO S MBTgEMmMZY Ser 300 bogngdqdo,
OHMIJO3 939000 39F9M0m, 39bFDoM0MS s MObbsM00Y, Mmobols
499506 99000.
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Survey implemented within the framework of engimegigeological study
revealed the following ground water levels in thej@ct area:

» terrace |- 2-3.5m;

» terrace Il — 7.3m-8.5m,

» farther - no ground water detected.
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Figure6.8  Major types of landscape in the region
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Figure6.10 Typical landscape
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6.14  Soils
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34 | meadow cinnamonic soils

28 | black carbonate

26 | meadow black

Figure 6.11 Soil types in the area
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GE 1 Earth fill soil, rep- | GE 1 Earth fill soil is observed on the surfac®1@®-3.6m

resented by cobbles, depth. It is represented by cobbles, gravel, caostm mate-
gravel, construction ma-| rial residuals. The layer is characterized by uaéthickness
terial residuals; and content. During construction the mentionedrapeuld

be removed. According to treatment complexity (naedtel
treatment) soil belongs to category Il (accordiogonstruc-
tion norms and rules CNR-IV-5-82). Calculated dgnsis
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1.90 g/cm3. According to seismicity - earth fililsdoelong to
category Il (pn 01.01-91). Conditional strengtheafth fill
soils (pn 02.01-08, Construction Norms and Rule4)50 kpa.
Average value of modulus of elasticity (Young's1&335kPa.
Average value of modulus of subgrade reaction is
129.90kPa/mm resulted by the test.

GE 2 Lean clay, brown
hard and very stiff, with

gravel inclusions to 10t

15%;

GE 2 is observed as the first or second layer ftoersurface.
Average thickness of lean clays is 1.9m withinghedied site.
Soils show no aggressivity to any grade concrétesording
to treatment complexity (mechanical treatment) G&i2be-
longs to Il category (CNR-IV-5-82). According teismicity
— to category Il (pn 01.01-91). Conditional strdngf lean
clays (according to pn 02.01-08, Construction Noamd
Rules) - is 250 kpa. Average value of moduluslastecity
(Young’s) is 12457.5kPa.

GE 3 Clay, light brown,
firm, carbonate, with

gravel inclusions to 10t

15%;

GE 3 is observed to 0.0-6.3m depth from the serfAverage
thickness of their spreading is 2.5m. Category Bf33soil
according to treatment complexity (mechanical treatt) - 11|
category (CNR-IV-5-82). According to seismicityategory Il
(pn 01.01-91). Soils show no aggressivity to aradgrcon-
cretes.

GE 3a Clay, light
brown, stiff, carbonate,
with gravel inclusions to
5%;(in almost all loca-
tions)

GE 3a is observed in most boreholes (22). Avethiggness
of their spreading is 5.8m. According to treatmearhplexity
(mechanical treatment) GE3a belongs to categorCINR-
IV-5-82). According to seismicity — to category(jin 01.01-
91). Soils show no aggressivity to any grade cdesre
Conditional strength of clays (pn 02.01-08, Cortion
Norms and Rules) - is 270 kpa.

GE 4 Silty sand, yellow-
ish-brown, plastic, with
gravel and cobble inclu
sions to 20-25%;

GE 4 is observed locally along the whole routeerage
thickness of the layer is small and is 2.2m onlgcdrding to
treatment complexity (mechanical treatment) - bgtoto |
category (CNR-1V-5-82). According to seismicitye-date-
gory Il (pn 01.01-91). Soils show no aggressitityny grade
concretes. Conditional strength of silty sandsytgland) (pn
02.01-08, Construction Norms and Rules) - is 224. k

GE 5 Cobbles, gravel
light brown, with lean
clay—silty sand filling,
with boulder inclusions;

GE 5 soil according to treatment complexity (medtain
treatment) belongs to category V (CNR-IV-5-82). éuding
to seismicity — to category Il (pn 01.01-91). Saif®w no ag-
gressivity to any grade concretes. Conditionahsfite of cob-
bles (according to pn 02.01-08, Construction Noams

Rules) - 450 kpa.

GE 6 Sandstones, extremely weathered, thin bedded clathinterbeds anGE 7 Sand-

stones, slightly weathere
the section of interest;

d, thin bedded, with algrbeds - have not been registered in

GE 8 Clays, extremely
weathered, with thin bed
ded sandstone interbeds

GE 8. The observed basic clays represent Sarmegiosits

-and are characterized by wide areal of spreaditigeainen-

; tioned site, only below Quaternary deposits. GEX&emely
weathered clays, according to treatment complexitye me-
chanical treatment belongs to category IV (CNR-F82,
according to treatment complexity while drillingdablasting —
to category IV. According to seismicity - categdirypn
01.01-91). Soils show no aggressivity to any gremieretes.

GE 9 Clays, slightly
weathered, with thin bed
ded sandstone interbeds

GE 9, according to treatment complexity while mextal
-treatment belongs to category V (CNR-IV-5-82), whdkilling
. and blasting — to category V. According to seistyieicate-

gory | (pn 01.01-91). Soils show no aggressivitaty grade

concretes.
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Physico-mechanical properties of the soil have Istetied by GeoTechSer-
vice Ltd., under the contract with Transport LtésRlts are presented in report,
submitted to EPTISA. (Summary table is given in Axg).
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Table6.7.

A039960  Ggbstgeicmo  bsbgmdadol  gsbsfocnrgds 3GemgHHol

856B®;09¢7980b G93000680
gb®ocro 5.7 Hodto  Gpgbstrgocmo  bobgmbadol  gobspoergds  bozol
©mbosb bodswmerol dobywoz000

bodsweng 3, smfig6o
bo3zoL
©Mbosb
500-600 Foeools dmbs Quercus pedunculiflora, 3s¢ool gg®bgzo Populus

hybrida, mges Ulmus sp., $o6Mogo Salix sp., ©ods®@wwo Mespilus
germanica, 31bgwo Crataegus sp. s bgs x08g9d0.

500-6008-056
1000880

Joommo dmbs Quercus iberica, 35335606 GEbows Carpinus
xoyMabows  Carpinus dobgzmol
B939MPbowo Acer camprestre, B39Mwgd®o30 oxobo Fraxinus
excelsior, »gesl Ulmus, 356¢s Pyrus caucasica s bbgs 03900
d3090)Yygdo 3o B3gmgd®ogo obowo Corylus avelana, 34g0o
Rododendron ponticum, \y>30 Laurocerasus officinalis, 3ym®o Ilex
colchica, 830bo Cornus mas s lbgs x00900.

caucasica, orientalis,

10008-cos6
1500-16008-3cog

foxzaolb (Yyggdo, Bmash 3s335bom®o bsdgo (Picea orientalis).
3933bomGo  GOibows  Carpinus caucasica, @g3ob by Acer
platanoides, 9ol dm330 Acer pseudoplatanus s Lbbgs.

1500-16008-co56
2200 8-8cog

6593656-bmF65M0 Byggdo s0dmbogergmol forwol Fagus
orientalis, 353356060 (353b30L 7ilia caucasica, BOMNHMES30
39Mbgol Populus tremula, B3 gd®030 08obol Fraxinus
excelsior, 005300l dxbol Quercus macranthera, 35630l Pirus
caucasica s bbgs

4393y9: obowo Corilus avellana, 3ym@o Ilex colchica, {gs30
Laurocerasus officinalis, 0g«o Rhododendron flavum s bgs.

2200  dgB®olL

o6ygols by Betula verrucosa, o0odmobl 693960Pbogwo Acer
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bg300m trautvetteri, dnOOME30 390bgo Populus tremula, 306390
Sorbus caucasigena, 5000bogmgmobl foggwo Fagus orientalls,

‘v v };r ) o A 4
T e AN\, /'

Amagdalus gergica (EN- dbobB

4 3

Juglans regia (VU - 99b099¢0 5bs30U,

390 ENwo 3980¢¢0) 9wogd®o, 83069 O3IbGYwo

Celtis australis (VU - 8306y, Celtis glabrata (VU - 9330609,
0305096300900 3500FG0) 0305096300900 3500FG0)

>

Crataegus pontica (VU - 93009, Pyrus demetrii (EN- dognosb
052096300900 3500@GH0) 99D MEo 35003530)
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Figure6.15  9b69d-960 @5 @sgiero bsbgmdgdob gs3659¢2980b beabs
JoGo¢emols (59300600

bds36 Dmbols Bgdmo 8gdsMIgMdL 5¢329MH0 JEI™MId0, GH030)M0
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6.22  gonmbs
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2396L531MB000 FoEOE0s, STOL Fodm ol gHM-gMm0s 25 “3bger HadGHowl”
dmMol, H©MIgd03 BMGBEoml 256MgIMLESE30000 MMHYb0DsE00L FBOOH
239bLs 3O ME 30bGHOHMl 993990090569ds. 39MRMOBOIEO
0530900909306 2459m3d0bsty Lodoomggarm bobosmgds
3W0dGHMOHO0  BMboMgdom, M55  FIbs30MHMBIOL  BEomMols ©s  Bambob
9653500 x39gMHM36905L.  Bomboll Bmyoghmo  Lobgmds  gosdgbgdol  306sls
360b, M3 35000 d9650PMBIdoL F0Bb0m (330l PMbOLA0GBGOOL Yodscgdsls
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2393039009005 BMYSO® oo JoMmneol MHgaombdo.

H™IE9003

6b®oemo 6.8 Jos Js(%oerol Ggg006d0 s6b9879cm0 sgeIero bsbgmdgdo

@sm0by®o Joorormmo obaobyy®o bGsGMLo

Labgefmgds 3lobgErgds Labgefimgds

dm3dwyafemgmgdo

Mesocricetus brandti | 59096 35335L099M0 Branst’s Hamster VU
Dobmbo

Cricetulus migratorius | bsgMobgg®o Grey Hamster CR
DoHbgos

Lutra lutra fog0 Common Otter VU

Bo@gdo

Podiceps grisegena HMbaEnmygds Red-necked Grebe VU
ImOES

Tadorna ferruginea foomgwo obgo Ruddy Shelduck VU

Melanita fusca 3530 390090 Velvet Scoter VU

Agquila chrysaetus dool séfjogo Imperial Eagle VU

Agquila heliacal 093™dob s®fogo Golden Eagle \48)
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Accipiter brevipes Jmdidzode Levant Sparrowhawk 348
Falco cherrug 39350 Saker Falcon CR
Falco vespertinus 0353530 Red-footed Falcon EN
Buteo rufinus 3900l 353585 Long-legged Buzzard VU
Neophron 3oL 3Mbx o Egyptian Vulture VU
percnopterus

Gyps fulvus mOdo Griffon Vulture VU
REPTILE

Testudo graeca bdgwms80sbmz0l 3v9 | Mediterranean tortoise VU
Darevskia dahli ©5693L30L bgeozo Dahl's Lizard VU

VU - 9mfjy3e05000; EN- 45005996900L 30650; CR-005996900L 3600303 0356y

6930mbdo 493039900 dmbol  3mb3zabzoom  sEgMo  Labgmdgdo

93999905 §390mom.

gb®oero 5.9 8mbol 3639650000 ©sgocro @s899H980b bsbymbgbo Jogs

JoGo¢erols (9300600

50061900 Lobgmfimgds | JsGovmmo EsLEbgmgds obamolymo

Labgefimgds

Rhinolophus ferrumequinum | 0o 3b30Mbsws Greater Horseshoe Bat
Rhinolophus hipposideros 93069 36306bsews Lesser Horseshoe Bat
Eptesicus serotinus 09330569 0s8mEs Serotine Bat

Myotis blythii 0393965 80590000 Lesser Mouse-eared Bat
Mpyotis mystacinus 03585 800s00MdO Whiskered Bat
Mpyotis nattereri BodgMgMol 0psdomdo | Natterer's Bat

Mpyotis emarginatus 15093960 9580MBO Geoffroy’s Bat

Mpyotis daubentonii 09geol dpsdomdo Daubenton's Bat
Pipistrellus pipistrellus XX 050MHO Common Pipistrelle
Pipistrellus pygmaeus 35005 odm®o Soprano Pipistrelle
Pipistrellus nathusii AYol 0sdmco Nathusius's Pipistrelle
Plecotus auritus HMbo 4O Brown Big-eared Bat

gb®oero 510  ©930mb630 8s3039¢79829¢v0 80bols 3639630000 GO

2606390980 bsbgmdnbo

500061900 LsbgefimEgds | JoHomEo sbisbymgds obamolyymo
Lobghm@gds

PODICIPITIFORMES/fofjoermgsbo g®obggangdo (36 @segdo)

Podiceps grisegena Ombemyads 3O G Red-necked Grebe

Podiceps auritus MJebobo dMOEss Slavonian Grebe

Podiceps nigricollis 9534gs 99O GO Black-necked Grebe

PELECANIFORMES/60B53939b9d056900

Phalacrocorax carbo 0O B350 Great Cormorant

CICONIIFORMES/gs6goolbso®bo

Botaurus stellaris

fyeobl dyes

Great Bittern

Ixobrychus minutus

93009 figerols dywd

Little Bittern
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Nycticorax nycticorax ©o00b yobBRs Black-crowned Night
Heron

Ardeola ralloides 430m90 YsbBo Squacco Heron

Bubulcus ibis 93303G M0 gobBo Cattle Egret

LEgretta garzetta 93069 090 45bRos Little Egret

Egretta alba QOO MJNMO Y4obBo Great White Egret

Ardea cinerea (bo gobho Grey Heron

Ardea purpurea oM 30 gobBo Purple Heron

ANSERIFORMES/35¢)0lbso®bo

Anser anser b0 B5GO Greylag Goose

Tadorna ferruginea foogmo obgo Ruddy Shelduck

Tadorna tadorna 5dsgo obgo Common Shelduck

Anas strepera 6mbo obgo Gadwall

Anas crecca J033569 Common Teal

Anas platyrhynchos 23909990 0bg0 Mallard

Anas acuta 0oL Northern Pintail

Anas querquedula obgobyxo Garganey

Anas clypeata BoOHMMEH3065 0bgo Nothern Shoveler

Netta rufina foogboli3om@s Red-crested Pochard
90Ogaes

Aythya ferina (00mgmm3zows y30bmos Common Pochard

Aythya fuligula JoPmes gg0bomos Tufted Duck

Melanita nigra 9530 4w96OHymdges Common Scoter

Melanita fiisca 9530 3960090 Velvet Scoter

Mergus merganser Q0O 05¢)sL0bo Goosander

FALCONIFORMES/d5356:0060L6s06060

Pernis apivorus B39 qdM030 European Honey Buzzard
0MEM 356 35D0

Milvus migrans dgero Black Kite

Neophron percnopterus 330 39bx0 Egyptian Vulture

Gyps fulvus M0 Griffon Vulture

Aegypius monachus 153530 Black Vulture

Circaetus gallicus d9M5dM G0 Short-toed Eagle

Circus aeruginosus Fomdob dmmdg I Eurasian Marsh Harrier

Circus cyaneus 006360l dcmemdgFgos | Hen Harrier

Circus macrourus 3900l dMMd)FIOS Pallid Harrier

Circus pygargus 90gml dME™d9Fgs Montagu's Harrier

Accipiter nisus 0d0d0bm Sparrow-hawk

Accipiter brevipes Jm®3d30E° Levant Sparrow-hawk

Buteo buteo 3935P0 Common Buzzard

Buteo rufinus 390l 3535B5 Long-legged Buzzard

Buteo lagopus 339bdobx 2300560 3539Ps Rough-legged Buzzard

Agquila pomarina 930609 56§og0 Lesser Spotted Eagle

Aquila heliaca 092000l s®fjoz0 Golden Eagle

Agquila chrysaetos domob s®fogo Imperial Eagle

Hieraaetus pennatus Bos 5Gfogo Booted Eagle

Falco tinnunculus 3060303 Common Kestrel

Falco vespertinus

®35¢0530

Red-footed Falcon
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Falco columbarius NGIe) Merlin

Falco subbuteo oMy obo Hobby

Falco peregrinus d93569bo Peregrine Falcon
Falco cherrug 0500 Saker Falcon

GALLIFORMES/Jsod0Lbsoto

Coturnix coturnix | d0yg6o Common Quail
GRUIFORMES/§96mbbso@bo

Rallus aquaticus R3990 906030 506 Water Rail
Porzana porzana J50589960 Spotted Crake
Porzana parva 93009 Jo053996S Little Crake
Porzana pusilla 3ol Jo0sdms Baillon's Crake
Crex crex QIO Corncrake
Gallinula chloropus §9geoob Joomsdo Common Moorhen
Fulica atra dgmEBo Coot

CHARADRIITFORMES/3933530565060

Himantopus himantopus mBmgggbs Black-winged Stilt

Glareola nordmanni 390l dgemgboes Black-winged Pratincole

Charadrius dubius 93069 Hob@ows Little Ringed Plover

Charadrius hiaticula L5Ygemoobo fob@owmos Ringed Plover

Vanellus vanellus 3656fos Lapwing

Philomachus pugnax GMOMbGEHbO Ruff

Gallinago gallinago Rodnbs Common Snipe

Gallinago media amFo Great Snipe

Scolopax rusticola AYob Joomsdo Eurasian Woodcock

Tringa totanus dlggzobo Common Redshank

Tringa stagnatilis 969 Marsh Sandpiper

Tringa ochropus 4530 3mz0m Green Sandpiper

Tringa glareola Fomdob Fmgom ‘Wood Sandpiper

Actitis hypoleucos d90mMby Common Sandpiper

Larus ichthyaetus boMbIMS MOMEOS Great Black-headed Gull

Larus melanocephalus 95300535 M0 Mediterranean Gull

Larus minutus 93069 M0 Little Gull

Larus ridibundus R3990 90030 XMW Black-headed Gull

Larus armenicus L@IbYOHO MO Armenian Gull

Larus cachinnans 430m9GBgHs M0 Yellow-legged Gull

Sterna hirundo d00bsm0ol IgoMzos Common Tern

Sterna albifrons 93069 9900MZ3 0o Little Tern

Chlidonias niger 4530 0093B0Yms300s Black Tern

Chlidonias leucopterus FONSMINOS White-winged Black Tern
093D0Ys3005

CORACIIFORMES/g45394o30Lbs0660

Merops apiaster 330600mbo European Bee-eater
Coracias garrulus 49394530 European Roller
PASSERIFORMES/d90)6Hslbso®bo

Muscicapa striata Hbo 990530 Spotted Flycatcher
Ficedula parva 93069 9905305 Red-breasted Flycatcher
Ficedula albicollis 1159490560 F9ToBHE0S Collared Flycatcher
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Ficedula semitorquata

3933900 LaggEmosbo
09953 oo

Semi-collared Flycatcher
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3bO0o 5.1130@s JoOomolb 0930l Lobgmdgdo

Ws00bmHo
3LObgEgds

9begdgmo
3505896900l
30650
6gemo obgdols
Lobgmdgdo
LYo obgdol
Lobgmdgdo
d0bsmol
©06790L s dols
LasfobssmBogam
6535009030
3®LYdEO
Ad0b Lsbgmdgdo

+

Rutilus rutilus

+

Leuciscus cephalis

Aspius aspius +

Chondrostoma cyri + +

Chalcalburnus chalcoides +

Acanthalburnus microlepis | +

Alburnoides bipunctatus

Blicca bjorena

Abramis brama

Rhodeus sericeus

+ |+ |+ [+ |+

Cyprinus carpio

Carassius carassius

Hypophtalmichthys +
Molitrix

Aristichtys nobilis ¥

Gobitis taenia +

Cobitis aurata

Gobio gobio

+ |+ [+ |+

Gobio persa

Barbus lacerta cyri

Barbus capito +

Barbus mursa +

Varicorhinus capoeta

Silurus glanis

Gambusia affinis

Nemachilus brandti

Gobius cephalarges +

The results of the field work confirmed the speadesnposition reported in the
literature and showed extremely little occurrentaromals along the selected
route. More evidence of their presence was fourmdare remote locations.

The survey did not reveal any endangered or predespecies within the
boundaries of the project impact area

6.2.3. ©EME0 BJNOGHMMH0Jd0
Lo3MMYIBHM 560950 3L BHINOEGHMM0JOO 56 SMOb.
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6.3 LM E0sEr6-9306mT03zMM0 S IMNEEHOOo
39090

6.3.1. LemEose-93mbmdozmeo gomgdm

dos JoMmnol MHga0mbo 9a90s 6 50boLEMIE0WO JM0IGIEOLsb:
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0505353000939 5MOGROMMO b,  OHMIJOE  9OYOCMIMOZ0
dbobEgMdoLsmM30L Fqdmbogerols fystrml fomdmoygbos.

BMAS©O S [N
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9005 JoODE0 (36Mmd0E05 M930L0 3YOMMEHIO0M, HMAMMOESS: B00LO,
AMOORZIM0, 35DIIMOL GBS S BYgdwrmzsb

IDP and community oriented projects in the areaThe region was affected
by military actions in August 2008. Total numbedBPs following to this
event is 9800. Since then various projects aréemented in the region in or-
der to elevate economical and social situatiainénarea. Most of the projects
focus on IDP. Most of the project have and aredpemplemented with inter-
national financial assistance. Projects in thearegihave been implemented by
CARE with the aid of ECHO, British Embassy Thilidirough the UK Conflict
Prevention Pool (GCPP), The Food and Agriculturgaization of the United
Nation (FAQO), USAID, United Nations High Commisserfor Refugees
(UNHCR), Embassy of the Federal Republic of Germargeorgia, and oth-
ers. Some of the projects supported by USAID fetance include:

Agriculture Mechanization Project - This projeces&ablishing institutions and
systems for a private sector-driven, sustainablaldmlder approach to the
provision of mechanized agricultural services Hratsupportive of increased
agricultural sector productivity, competitiveneasd profitability. Grants and
limited technical assistance are being providegriate sector organizations

to procure tractors and related equipment and eletharket-based mechanized
services to smallholder farmers. Farm servicesre@e available to IDPs that
received land from the Government of Georgia. Id&#Kartli, USAID sup-
ported centres in the Kareli District and Gori. Tdestres are expected to create
a combined 26 new jobs and provide benefits toQLf&8mers.

Sustainable Integration of the IDPs into the Valweation Chains of the New
Settlement Areas - The project provides technissistance, training, and
small grants for local micro-enterprises, includirage facilitation and market
linkages with larger-scale firms and buyers, spealify focusing on IDP set-
tlements in the Shida Kartli region, including Mtgita, Gori and Kaspi dis-
tricts (Tserovani, Tsilkani, Frezeti, Karaleti, Kkaleti, Shavshvebi, Berbuki,
Skra, Teliani, and Metekhi IDP settlements). IndahKartli, micro-enterprises
include mushroom cultivation, bee-keeping, a spatery store, poultry, live-
stock (cows, pigs, rabbits), greenhouse, and skyussn

Women's Economic Independence in the Post-Coitioe and Remote Re-
gions of Georgia - The project aims to stimulatenga entrepreneurs in Geor-
gia by helping rural women develop business skifld start their own busi-
nesses. Innovative training courses and small ganet provided for women
IDPs in the Shida Kartli region (Megvrekisi, PkhisgnNikozi, Tirdznisi, Brot-
sleti, Kvemo Khviti, Ergneti, Mereti, Verkhvebi, Baasheti, Kitsnisi, Shertuli,
Arbo, Dvani, Ruisi, Gogeti, Plevi, Akhalsopeli, antbkhisi) as well as for
women residing in the remote regions of Georgieluiting northern Kakheti
and mountainous Imereti and Racha. In Shida Kamlinings were conducted
in 2010 and will continue in 2011. Small grantséagsulted in sustainable
microenterprises including cheese and poultry msiog, beekeeping, flower
cultivation, dry goods grocery, guesthouse opematiand beauty salon busi-
nesses.
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New Economic Opportunities (NEO) - The NEO projeatiesigned to improve
rural incomes; reduce poverty levels; improve feedurity; address critical,
small-scale infrastructure priorities in target@dncnunities; enable targeted
IDP communities (old and new) to sustainably mamtiaeir households; and
assist communities distressed by natural or otisasters. The project will tar-
get 10 municipalities and will benefit at least0@) households that are con-
sidered vulnerable. The project is expected to viotktal of 35 communities,
with an anticipated 30,000 beneficiaries in ShidatK

Social Infrastructure Project - The Social Infrasture Program provided en-
hanced learning and living conditions for orphand wulnerable children. The
project also improved the short-term economic staftethnic minorities,

IDPs, and graduates of the Vocational Educatiogfaras by employing them
in the rehabilitation of schools in Khashuri andt&di. It also renovated small
group homes in Khashuri, Khtsisi, Metekhi, and Gori

Strengthening Childcare Services and Systems -&ldtigity focuses on the
following areas: improving access to social besdbt vulnerable groups; im-
proving alternative care and expansion of familgrt services; strengthen-
ing policy, oversight and accountability in theldbare system; and addressing
the issue of domestic violence. The activity suppsmall group homes in
many areas of Shida Kartli, including Khashuri, it Metekhi, Tsilkani, and
Gori.

Job Counselling and Referral Centre - This actigityvided job counselling,
referral, and placement of the unemployed in Gegrgith particular outreach
to internally displaced persons (IDPs). The agtieiteated job counselling and
referral centres, facilitated outreach to employansl placed beneficiaries in
vocational education programs. This project sugp@ibb counselling and re-
ferral centre located in Gori that provides tragnin job search and interview
skills. Since 2010, the centre in Gori has provigixcounselling to more than
1917 individuals and market-oriented vocationalaadion to more than 303.
The centre has helped more than 819 beneficiaaiesegployment. In addi-
tion to the activities listed above, national Healhd Social Development pro-
grams, including the Health System Strengthenimgelet, Tuberculosis Pre-
vention Project, and Hepatitis B Catch-up Vaccoraproject, serve the region.

Khashuri municipality
The study area belongs to Khashuri municipalitye Tiain settlements located
along alignment under consideration include:

Left bank of the Mtkvari Right bank of the Mtkvari

Mokhisi (Kareli municipality); Tsromi and Akhalsopeli (Khashuri mu-
Gomi, Vakha, Khidiskuri, Kvemo Adzvisi, | nicipality)
Agarebi, Sative, Osiauri (Khashuri municipal-

ity)

Population of the listed settlement accordingh®Khashuri municipality data
(2010) is as follows:
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Settlement Population
Mokhisi (Kareli municipality) 1300
Gomi (Gomi community) 1307
Vaka (Gomi community) 1212
Khidiskuri (Gomi community) 82
Kvemo Adzvisi (Gomi community) 119

Didi Sative (Gomi community) 335
Patara Sative (Gomi community) 77
Agarebi (Gomi community) 154
Tsromi (Tsromi community) 502
Akhalsopeli (Osiauri community) 160
Osiauri (Osiauri community) 1370 (Zemo); 930 (Kvemo

Education. There are 39 schools and 12 kindergartens in Kmastunicipal-
ity, Schools are available in most of the villageshe region, 3 musical
schools are in Khashuri. Total number of studemtté schools of the munici-
pality is 10473. 918 kids are attending kindergasté\verage number of stu-
dents in school and kindergarten is 100-150 an@d®2&spectively. Number of
teachers — 1200.

Part of the schools in the region has been reteteitl within the framework of
school aid projects. Some still require renovatiod upgrading of technical
base. Sanitary facilities and sport grounds haes laeranged.

Vulnerable groups (individuals below poverty level, women led faradi
(widows, single mothers), IDP). There are about i@@seholds below poverty
line and 50 families led by women in Gomi. No IBfe registered.

Financial aid provided to the vulnerable groupsude - breadwinner loss and
disability pension was 50 GEL and 70 GEL respettiy@anuary 2012 data);
aid for socially unsecure - 30 GEL, retirement pems 140 GEL (including 15
GEL insurance) .

Agriculture and business.Among economical activities in Khashuri munici-
pality agriculture dominates. Trade and trans@ake tup the same share, fol-
lowed by industry and construction business. Psingsaccounts to 3% only,
while administration, education, health care andises account for remaining
28%.
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Figure 6.16. Main economical activities in Khaghmunicipality

Main enterprises in Khashuri municipality include:
» Elita Ltd — fruit and vegetable processing factorgurami
» Georgian Timber International — wood processingiila Tskhramukha
* Gomi spirit and alcohol company — in village Gomi
* Magistrali Ltd — road construction, vil.Osiauri
* Georgian Railways division

Majority is employed in agriculture. Of active pdgtion 90% is self-
employed, other 10% is engaged in trade (shopljigedtation, pharmacy);
education (school, pre-school); healthcare; adimatien; fish farming; inert
material production; sugar production (vil. Aganeinforced concrete produc-
tion (Gori); mill (Ali, Nabakhtevi); restaurantsniployment in road construc-
tion, Hipp Georgia (Agara) and BTC (Didi PleviMmsrth to mentions.

Cattle farming is well developed. 95% of populatisninvolved in stock-
raising. Main varieties are — cow, buffalo, pigesp. Dairy products - cheese,
matsoni and meat are produced for sale and own Bseltry farming is gen-
eral practice. Poultry (chicken, turkey) is avaiéain all households. Honey
production is limited.

The main crops cultivated in the area are:

Annual crops beans, corn, wheat, sainfoin, alfalfa

Fruit apple, pear, quince, walnut, cherry, chelyap

Vegetable and pumpkin, cucumbers, tomatoes, carrots, cabbagd; pbee
greens root, onion, garlic, pepper,

In Ali community, Khashuri municipality grapes atsltivated. The main va-
rieties are: Pino, Goruli Mtsvane, Chinuri Tavkyéiigote.

Products are sold by subpurchaser at the farmenketsain the region
(Khashuri, Gori) and in Thilisi.
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Access to technical facilities and machinery isitéd. In regional centres mi-
crofinance organisations are available.

Local small businesses include: bakeries (tonegregml goods outlets, chem-
ist's shop, fuelling and maintenance stations. Qubssibilities of employment

are administration offices, shops, Gomi spirit prottbn, Agara sugar process-
ing enterprise, etc.

Migration. Statistics of migration from the region is not iéafale. This in-
cludes economical migration to other regions/toand abroad, migration of
youth for education. Main destinations for migraats — Turkey, Greece,
Spain, etc. Sometimes migration is seasonal.

Gender issues.In the study area women earn approximately 50%tless
men. The households are headed predominantly n@tethe other hand, in
general in the region the number of female househeads is higher (16%) in
the towns than in the villages (11.5%).

As mentioned above 50 households in Gomi are leddsyien. Women ac-
count for around 55% of population in Gomi. Theg arainly employed in
shops, education establishments, and administraffae. Share of women in
agriculture is also high.

Infrastructure In all villages in the region schools and kindetgas, shops,
bakeries, pharmacies, fuelling stations, car maaree shops, mills are avail-
able. Ambulance stations are operating in most@fillages.

Hospitals are in municipal centres — Kareli and #hai. There is a military
hospital in Gori.

Medical services in the project region include:
» Khashuri Administrative District Hospital
» Polyclinic of Khashuri Station
» Khashuri Children’s Polyclinic
» Khashuri Ambulance Station & Polyclinic
e Sanitary Supervision Service
» Khashuri Public Health Centre
» Khashuri Maternity Hospital
* Khashuri Women’s Consultation Centre
* Surami Polyclinic
» Tezeri Ambulance Station
e Surami Psychiatric Hospital
e Kvishkheti Ambulance Station
e Surami Trauma Clinic
» Khashuri Clinic for Venereal Diseases
» Khashuri Ambulance Service

There is 1 theatre, 3 museums, 25 libraries in Kiwasnunicipality.
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Sport grounds are available in Otarasheni, Kverns#kdRuisi, Didi Plevi and
Tkotsi.

No clubs/community centres and libraries are adoless

Water supply is mostly centralised. The systemuides: boreholes, storage
tanks and distribution system delivering waterh® tisers. Disadvantage of the
system is the need in pumping. This makes seratier expensive and unaf-
fordable. Water supply is restricted.

For irrigation - river water is used. Irrigationfrastructure consists of above-
ground concrete water conduits. Most of the sestiare damaged. The net-
work has been partly repaired in Breti and Mokhisi.

Sewerage system in the villages is not available.

The villages are connected to the national eneisfyiloution grid. Individual,

in some districts — cumulative meters are installd@yh voltage electricity
transmission line runs follows the E-60 alignmeong the north bank of the
Mtkvari River,

Gasification of the region is almost finished. Gahted gas supply is already
provided to most of the villages in the area (Rusglasheni, Aradeti, Kve-
natkotsa, Vakha, Otarasheni, Tedotminda, etc) iddal gas meters installed.
In those villages where gas supply is not availéibdevood is used for cooking
and heating.

In villages waste collection service is not avd#ali here is no waste collection
except for regional centres. The nearest landfi#sin Agara and Khashuri.

The main roads in Gori, Khashuri and Kareli arprigper state of maintenance.
Regular seasonal rehabilitation - after snow oaviieshowers is required. The
quality of internal roads in Aradeti, Sagolashd&andzati, Mtskhetisjvari, Didi
Plevi, Akhaldaba, Tedotsminda, Otarasheni is poBoad to pastures are in
particularly bad state of maintenance. These rasgsto be completely de-
stroyed in winter and rearranged by own strengtlobgl community after the
snowmelt.

Railway line with stations in Khashuri, Kareli a@bri, connecting east and
west Georgia runs through the region. The line nwest from Gori on the

south bank of the Mtkvari and then crosses to trehnbank between Kareli
and Agara. It crosses below the E-60 immediatelgtwé Agara and then pro-
ceeds to follow closely the alignment of the E-§@st to the north) until

Khashuri;

The nearest airports are in Kutaisi and Thilisi.
Communication and information sources accessibkhénarea are the nation-

wide TV broadcasting channels and local TV compariga (coverage -
Khashuri municipality), Trialeti (coverage — Shilartli region). Satellite an-
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tennas are widely available and not too expengileng with these sources of
information radio channels are offered. Printed iméslaccessible.

The region is within the coverage area of the neobgerator companies — Ma-
gti, Geosell, Beeline.

Real estate and landuse

Agricultural land in Khashuri municipality accouier 20.3 thousand hectares,
of that 10.9 thousand ha are tillage plots. Splictop variety is as follows:
what 41%, barley 4%, vegetables (corn, beansbdf4). 2800 ha is irrigated
land, however because of significant fee for water only 20% of these plots
are used.

Majority of arable land is private. Land registoatiprocess finished in 2001, in
2002 relevant certificated were handed over toctvaeers. The pastures have
not been privatized, they are under common owngrsBesides, farmers were
allowed to lease or buy land from the state. Anmeatal fee per hectare of
pasture and arable land has been set as 15 GEL7a@G&L respectively.

Land reform started in 1991, later on in 1992 netsoh allowing privatization
of land was enacted. In 1996 the Parliament of @iagpasses a low on the
proprietary rights on agricultural land. Each hdusdd, permanent residents of
the rural area, was allowed to privatise 1.25h& plbile the quota for employ-
ees was set as 0.75ha. However, in some villaggsguse of the shortage of
land households got less acreage plots (arounda).Fiformation on regis-
tered plots can be obtained from the offices ofrthBonal agency of the state
register.

Housing in the Shida Kartli region was affecteddned conflict in August
2008, but the villages in the project area can dmgsiclered as an exception.
Though, many of the residential houses are ratlearad need rehabilitation.

632  oLEHMMOMWO S 3MJgMEMY0MHO dYYEgdO

4005 JoOHPE0 FEOEIM0S 5OJJMEMA0MO 399330MIJMO0M. MJa0mbol
399m9569630 800 0sbMmdsd0 MYROLEMOMYOME0S Lb3oolibgs
obEGMMHoWo 39M0mEol 100-8g dgawo.

The main historic monuments close to the projesa @re Agarebi church,
tower and the Virgin Mary church in village Gonmepnains of ancient settle-
ment, Christ church and burial in Akhalsopeli, Tigrchurch and belfry in Didi
Sative; the Virgin Mary church complex, Somanetircin, St.George church in
Vakha.

Shida Kartli is rich in archaeological heritage,snaorth to include:

Gudabertka (Tsikhia-Gora) - a multilayered archaeological site where mate-
rial typical of the Mtskheta-Arax culture was foyrsituated 7 km. east of the
town of Gori, near the village of Sveneti. Theraisig settlement with a mud-
brick wall (11l BC). Frame-type decorated building#h clay figured hearths
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inside; public building and grain storage pits weeealed. The oldest artefacts
found at the site were the clay signets with seégirmages of a deer and a bird.
Next to the remains of the settlement Early BroAge cemetery with burial
mound in the centre was found. The upper layeteetite date back to the
Early Iron Age.

Khizanaant Gora - multilayered archaeological monument situatethevil-
lage of Urbnisi (Kareli municipality) on the lefabk of the River Mtkvari. The
settlement (surface area - 340 square metre) kovddr the ravine on both
sides and enclosed by the artificial ditch on tbgim Twelve cultural layers of
the Early Medieval, Antiquity and Early Bronze Algad been revealed at the
site. Three lower cultural layers of Khizanaant &date back to the second
half of the 4th BC (early stage of the Kura-AraXtare).

On the left bank of the Mtkvari located is the amtisettlement/rbnisi. To

the west - the remains Brikldeebi (Eneolith Bronze Age settlement, and
burial mounds) are registered. Archaeological eatiais of 1979-1983 re-
vealed remains of the Middle Bronze Age graves Wi#tk, light-colour, gray
(Uzerliktepe type) ceramics. Two architectural hons of the Bedenic settle-
ments were revealed at the site. The rest of titgngs included the Ruins of
adobe buildings, rectangle sacrificial platformagpéred with clay, Bedenic
black glazed ceramic of high quality, chestnut-ooland light-colour clay ves-
sels, a fragment of a bronze axe with a pulled doafty stone and bone tools.
The ruins of a circular Early Bronze Age buildingiwthe disco shaped central
heath (plastered with clay) were uncovered. Thegire contained cylindrical
vessels, platforms plastered with clay and typidddvari-Arax and Uruk ce-
ramic. The temple and the settlement dating tdeteolithic Age, along with
ceramics of similar to eneolithic age ceramics tbimthe west Georgian cave
settlement (Samele Klde) and Urukian era ceramerewalso discovered.
South of the bridge over the East Prone Riverherright bank of the river,
located are the remains of a medieval church @heafled Erelaant Sakdari).

Dedoplis Mindori (Queen’s field) on the second terrace of the Mtikigaalso
worth to mention. In this area a large Eneolythrenke age settlement, burial
places and remains of the Kartli king’s palacel(B€) as well as of an early
medieval settlement have been found.

Sasiretis Gora- the Late Bronze — Early Iron Age archaeologsitd situated

in the village of Kvemo Sasireti (Kaspi Municipg)it on the right bank of the
Mtkvari river. Bronze artefacts of the 13th centB@ were found at the foot of
the mound. The hoard included a Colchian axe, arnéihe Central Transcau-
casian type, a chisel, a dagger, bits with a whkelehaplet; figurines of a
swan and a Caucasian goat, a metal plate consddtimgp parts, a lidded three-
legs vessel in the centre of which there was aifiguof a bird.

Zguderi - west to village Zguderi (Kareli Municipality) nahe left bank of the
River Dzami, Gochaantkari several sites were exeava Late Bronze Age
cemetery (10 pit-burials; 6 round stone moundsdiand of 2 BC-1AD); a
settlement (2nd — 4th AD), cemetery and early madisettlement. Gold, sil-
ver and bronze objects found in the graves incliddsh with Greek and
Aramaic inscriptions, various utensils, jewellengported glass vessels, gold
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and silver Roman and Parthian coins. In 80m ndrthecemetery the settle-
ment of the 3-6AD was excavated. In about 150 nh@&dbe above-mentioned
settlement, remains of a medieval settlement wecavated.

Natsargorais located at the western limit of the Shida Kar#ar the present
village Natsargora in the hilly area to the northhe Mtkvari River, It com-
prises a small multiperiod mound and neighbouremetery. The mound is
20-25 m high, oval in shape. The area was occupieidg the Early Bronze
and the Late Bronze/Early Iron Age. The cemetetgaated in the flat area to
the South-East of the mound, and was in use, wigruptions, from the Early
Bronze until the Classical Antiquity periodatsargora is one of the few sites
in the Shida Kartli region where Bedeni ceramicgehiaeen discovered. The
site yielded both Mtkvari-Arax and Bedeni potteriieh points to relation
between the Mtkvari-Arax and the early kurgan aelu

Nuli burial. Bronze Age burial on the right bank of the PromeRnear
vil.Nuli. Mtkvari-Arax pottery , bronze weaponwellery, other various ob-
jects of the same age and objects found in thepaeding to connection with
Trialeti culture. Presence of Middle and Late B#ge has been revealed,

In total in Khashuri municipality about 146 sitesvk been identified (see Fig-
ure 6.19).

The closest to the project area sites are viltages and vaulted church of the
Late Medieval Period in 400m south-west of Akhpiq left bank of the
Suramula and a mound at the church graveyard seeghto Akhalsopeli -
Late Bronze Age pit-type tombs containing pottamg Auman remains.

Figure 6.17 Natsargora
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Vakha

Sative Gomi

Figure 6.18. Archaeological sites considered by IGem-Italian Shida Kartli
archaeological survey team

Research implemented in the region revealed treepoe of a considerable
number of Late Chalcolithic and Early Bronze Ag#lements in the alluvial
plain of the Mtkvari River and on the surroundinlish

Archaeological sites are generally located on Hiighal terraces or low natu-
ral hills in the flat alluvial plain formed by thwaided river Mtkvari and its
tributaries, with the exception of the Khashuriides, where some of them are
situated in the neighbouring hilly zone.

There is opinion that during the last few thousgealrs the river basin has
been under degradation rather than aggradationtars] and therefore, ex-
cept for very specific local conditions, ancieniésiare rather unlikely to have
been buried under thick deposit layers, and wenempmbably subjected to a
certain amount of surface erosion.

Available evidence suggests, for instance, an dv&edbility of geo-
morphological conditions at least since tffengillennium BC, and probably
even earlier, at both Okherakhevi and Tsikhiagasayell as at Natsargora,
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whereas at Aradetis Orgora the presence of allleyalrs overlying the ar-
chaeological levels suggests that the bed of thevdlii River was located
nearer to the site than in present times, in agee¢mith the results of aerial
photos and satellite images interpretation.

The area in general is rich in archaeological aget which is to be taken into
account during construction.
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Some of the earthworks, particularly in embankmant$ during construction
of bank protection structures in the Mtkvari floteip are also needed. This
will alter the topography and appearance of eaehesid location from which
materials are obtained (note: use of existing beelquarries is advisable,
therefore impact on material abstraction site iscomsidered in the report in
details) and where waste/soil is disposed. It caldd change the flow patterns
of surface and ground-water and affect its qualiypact on water quality and
aquatic life during construction of the bank prditaT structure and bridge over
the Surmanula is also important. As for impact ommunity - nuisance fac-
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tors such as noise, dust, emission traffic andicéisin of free movement for
people and cattle is worth to mention.
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uid/powder cargo and/or fuel and lubricants from ¢hrs as a result of traffic
accidents on the road section passing near riveesid/or the accidents on the
river crossings, visual impacts, disturbance, ieasures are included in the
design to avoid some of these. Socio-economic tsfigitl be more significant,
particularly for individuals and communities thatiently depend on the road
and who will be excluded in the future by bypassed safety measureSon-
struction of the Gomi bypass will cut off the remndis from the river, which
can be considered as one of operation related isipac
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e L3gMOBYM-bogMmEBo3bM3MOM;
o m93BLLdgMbgm, MHmIgwoi  93bol  Lobgmdgdols s  smo
39M90mbsdo  FaMdbmMdosMMdOL  dobgzom  ogmags  bsd

93935493MM05: MBs0glo, 3060390 S FgMEY.

Lolidge-bsdgMMbgm s 930300 fymol  Md0gd@gdol  boGobbols
LEHBIOGHO  oboLIBOZMGdS  OmamOE3  fgoardo  Tsd0BIMEMdgEO
6030009693900l X9B6IOMYEMIOLZOL  oLIZgd0  FodLooEIMHO
3063965305, (bgs3ommwo  {gegdol  ©sd0bdmmgdolash  @sE30L
Lobo G0 bm®Iqdo s Hglgdo'3).

bosdocrme  fgoemdo  ©sds006dMMHgdgdol  93mmyom@mo  Be®ds
06905 Logdommzgrml  Bgsdo®mo  gwgdol  sd0bdwcmgdoliasd

13 2 sBlsbOgOmmo #2978 3®dsbgdom (5330bG™ 16, 2001)bodsGmggeml xsbwsg3ol, Gmdols s
bmEosGo MHOHWB39Eyma3ol Lsdobol@mm
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©5330L  PqLgdo™.  Fglgdo  oblsbEgzmgL KX bIBMYEMdOLMZOL s
093BL5dgOBgM B0IBMEgdOL [igowbadgzgddo.

00b08bmwo LEBHIBIMEHII0 BMYsI© TggLsdsdgds EU-U LEoebosd@gdl,
296LsBO3OMl  2006/7/EC (bLogmxzsgbmg®gdm  ©sbodbmwrgdol fiywol
bseolbol dglobgd), 2006/44/EC (0093Bob Los@lgdm 4s093mb ©o330Ls s
239999x Md9LgdoL JoBbom 36560 [gyeol bomolbols Tglobgd).

The surface water bodies potentially affected leyptoject (Agara West —Didi
Sative section of the road) are Mtkvari and Suramthe rivers belong to
economic-household water category.

dofolsdzqds fgsemo
LodoMm39wml  396MmbAYdEMdoL  dglsdsdols  dofiolidzgds  Fyargdo,

B9053060wo Y gdobash  aoblbgsgzgdom  BobgMewm  MlOLo©
23960bogds. fyaol bamolbo gsbolsbmz®gds m3wdgb@gdoom ,,d0folgzqds
09900l ©sd063dMHGIOLYE Lobo@oMmewo o330l ,Loldgwr-bsdg®mbgm
095008m35653900L  LobiB)dgdobs s JMOMOEJdd0 LEboEOMEo o330l
Dmbgdol  Fglobgd“. bm®mdgdo  5y)bgb §yowdo  ©sdsd0bIMMYdgdOL
9540 EL5IZ9d 3b639BEHOSFOSL.

Lo3MMgdBH™  BHIO0GHMEM0s 80939336905  JoOMEOL  sOGHGBoM  5yDbU.
6930mbol  doMoms  93mbmB03MmHo 4963000009008  Fystml  bLmxyols
39ObgMds oMoy abl. 53sbmsb ghmow sOBYdMBL  TodMol, 39995EH0L
0o60mgds,  bmOdEol 2500058 853909e0  Jo®bobs,  93GHMoLoBMmDO
Lo@Ydo, 63  glodwrms  Fyawol  bomolbols  4omsmgligdol  fgoerm
gmgowogm. 2007-2009 ool  LodoOmggeoml  o6qdml  dgmds®gmdols
dglobgd 96m3bmo  dmbligbgdol  Fglodsdobo, 83  FsdmMowdo
©530Jb0MgdME0s  Fobyobmdol, ®3060L  0mbgdol, Bo@®mo®gdol o
Bo@®oBgool  doglodsgrm@s  ©oLYIZgB0 @O MBO®  FOPOWO
30b6396@®s30900.

7.2.2. yemob Hglm®Lgdbg Bgdmddggdols 99xsligds:
30L& Mool ddgbgdanmds

The causes of potential pollutiofisurface water include accidental fuel/oil
spills from machinery/vehicles (including emergesiyations), poorly ma-
naged solid waste and construction materials, cuintted runoff, siltation of
surface water during excavation/earthworks, crossaenination of ground wa-
ter with pollution surface streams, pollution dgriconstruction in/close to the
riverbed (bridge, bank protection structure).

14 approved by Order #130 (September 17, 1996) ofMhester of Environment Protection and
Natural Resources of Georgia
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Percolation of contaminated runoff, infiltration pdlluted surface water and/or
leakage of fuel during construction is generallsuased to be potential causes
of ground water pollution. According to the enggrniag geological survey the
ground water level in the project area varies fr@m3,5m (I terrace of the
Mtkvari) to 7.3-8.5m (Il terrace of the Mtkvari).

The risk of impact is usually higher for shallowu#grs which are more vul-
nerable. The impact probability in the bridge anatgction structure construc-
tion area, where higher amount of excavation coegp#r that during the road
construction works, is required.

Pollution of water may be observed during consioumcdf the bridge over
Suramula and arrangement of the Mtkvari bank ptimestructure.

The bridge over the Suramula is 37m wide. Congtrnaif piers in the river-
bed is not planned, however eathworks, drilling atieer activities may have
impact on the river water quality (increase of tdtly, pollution with liquid

and solid waste, spilled fuel/oil). The impact ¢enmitigated by introduction
of the measures set for disturbed soil areas (@esvh Works must be sched-
uled for the period less sensitive for aquaitie Iif the river (June-September).
Keeping worksite in order and good waste manageprawtices will also co-
tribute to aleviation of risk of impact.

The same applies to the bank protection riprajcttra site. The 3.8km long
structure will be arranged to provide addditionaltection of the new em-
bankment from flooding. The structure is being touéxt to existing bank pro-
tection facility to provide additional protectiofithe road. As any construction
close to the water arrangement of the structure Imaag negative impact on the
surface water body. Even though works are not impleed in water, to avoid
impact on the river water quality before any walbegun, installetion of sift
fencing barrier on the downslope side of constaucis recommended. Con-
struction is to be performed quickly and efficigrak delays during construc-
tion can lead to a major impact to the stream.

Attention is to be paid on the way in which theaipis installed. Machinery
should be parked in a flat area at the top ofthpe and construction should
be done by reaching out over the slope. This weilpprevent damage to the
top of the slope. Construction should start atothse and work upwards. If the
job takes several days, the face of each sectiondle stabilized with stone
and bare soil above the work area should be mulbbéate leaving for the
day.

00M-3oeg 300l godmygbgds 3sdmMmoEbaogl bogsbserobsiom fyagdoom
Q©5306d9M9dsb.

MOMYMR0M0 H9dmJdggdol 1530056 530gdolL b FgMdowgdol dobboom
36MgdGHob 256bmM309wqd0L 1dbadBY Logddosbmds Mbos AsBbbMmM309wEgl
99990 39099mb5330000/MLsBODHMGdOL ©mbolidogdgdols
2300035¢0b{obgdoo:
*  B9mH0GHMOMm05Bg L3930l 93Bol sMBYOMBOL dgdmbggzsdo ob Mbos
3960036l 306l Bs30MHoEIB  sEs  MIotgl 100  3-ol
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056d0eby. 93B0 Mbs IMMzLEIL ¥gMH3GOOMS b dofagMowrgdom
I3 BIO0BHMO05Dg  LoFoMmgdol Jdgdmbgglzsdo 935000
0360900l d9Pg9gdol dobboom. 535()090 036
©994m3b69dog Mbs 993930098 s 350HdobMl  SBLMEOBdIBEHO
3sL5¢Eol 20dmygbgdoo;

* 5030 bBg  BH9dbogolb  ®93mbEo/@gdbozmemo  BmdLobMgmds o
29956035 d9D0Mwo Mbos 0gmb. 30M5EHILMdS Mbs dogbomls
A960GHMMo0L 239690 90090569 3963dm/3m3gmEom
$949maBobmEdoL Mmd09gd@gOol 3sdmygbgdsl. mvy 5ol Lodwogds
36 5M0L, BHIOOGMMO0L BoMAWGdTo MBS godmoygml L3gxE0sW MO
A9IO0GHMEO05 /56 dmgfyml dgmeoo dgdmmmdgs 99dmbgzgzomo
503600l J95353905©. GHIOOGHMOM0S Mbs 9goMmBgl LoM9bogm
LolBYIYO0EID s  BYIZOMWOo  fgwol  MdOYIEBHJOOLD
93mO500m (569653gd 1000 ©sdMmGgd0m);

e 15339690  MBbgdby  MYAMWIO s by  dmfdgdmgl
0969565-009b500g9M900L 39db03MmM0 49T IOMMEOMBS. Y39
©oH056g0s  ©oYMm3b9dog  Mbs  T93000©IL.  BHIOOEBHMMH05DY
d90mbmewo 39696900 Mmbs d93mfdgl. duasglo fmboom EHgdbogs
Lodd9bgdM MBIEBY 56 o0TZ39d;

o LoH330L/Bgool  godmE3wol  OHML  EOM3mowo  Bsboerol
d9LsMmM390oE  Fodmygbgdmwo by oyml 9993609d0. I306MY
295630l G930nb3z93580 - sdLMEDdGBEO ToBools 2odmyqbgds;

e 3567960l dOBdEYdOL LoMgabo MbEs 500FMNMZML yoednd3Mgdom
Q5 bogngdo®oom;

* Washout pit must be cleaned not later than it i%6/fill.

* 130653 gbmds Mbs dogboml 3s64sbgdols Bgbazsl GHgMo@memool
39090 3m3gmEgon  LodGMgabomgddo.  spowdg  MYgiEbzol
LoFoMHMgdol F9dmbggzsdo Mbs dmgfyml  09MHIgd0m OGO
9m9g60. BHIM0EGHMM0L Jobmdo Mbos 3Jmbogl Hywrol gaemaggdols
3990030¢9000 S SMOHMNJGdOL QoLoToMEH0390OW;

» Discharge of untreated water into the surface watey must be
strictly prohibited.

» Discharge of cement contaminated water must bedadoas cement
pollution results in high alkalinity and raises ¢, which can be toxic
to aquatic life.

o L53d9690¢m sbogws s Ba®BYBdo by olsfymdgl obyg, Gmd
05300056 0g65L 530gdMo gMmbos s FoMgabzs. BgsdoMIeo
Bo3Mbs9bol 5006900Lm30L Mbs ImgfHyml Lo®mgbssgg s6bydo;

* BoMBgbgdols goblomagligdgaro mdsbo olg Mbos gobmaglicogl, H™A o6
dmbgls dowse 60bMEBg 3Yd9M9 BHIMOGHMO00E Bsdmbogbo
0900 dobo Bogisbgs deobstgdo;

* To prevent runoff contamination, paving should befgrmed only in
dry weather.

* Do not let storm water runoff carry soil and otpetlutants into storm
drains or watercourses (streams, rivers, lakes, etc
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* Indisturbed soil areas silt fence, fiber rollsawgl bags, or other ap-
proved sediment control must be ensured. At ammum, all bare soil
(whether it's an abutment slope or a stockpile) thhesprotected before
it rains. Soil stabilization BMPs such as mulchl| bmders, plastic
sheeting or erosion control blankets must be usgudtect bare soil.

responsibility for mitigation measures rests witle building contractor. Con-
tractor is obliged to present erosion managemeart ptior to commencement
of construction.

7.2.3. {yeob Hgbm®Lgdbdg bgdmddgogdol dgg3sligds:
3530LGHME0L 9JldErMsBSE0s

Operation of the roashay lead to sedimentation and pollution of water with

heavy metals andpetroleum hydrocarbons. The values depend on vehicle

maintenance, road conditions and loads carriech ¥dghsideration of location

— close to the riverbed, impact of contaminatecfiuis assumed to be signifi-
cant factor capable to violate the quality of thream.

Sensitivity of locations (minimum distance of emk@aent from the inner edge
of the bank protection structure is less than 58thas water protection strip
width for rivers longer than 75km. The status & tiver — state importance
category is also to taken into accoymijtection and risk related to it have
been considered in the design. The project envisagangement of drainage
ditches equipped with filters. (Parameters of watanagement system have
been calculated with consideration of rainfall famtiformof the area.). This
will enable to avoid contamination of surface watgh runoff and/or spilled
liquid in case of any accident in the sensitivetisa of alignment.

No water discharge into the surface water bodyhweilthe case.

As additional remedial measure maximum preservatforegetation, leaving
buffer zones of undisturbed vegetation betweemdhd and the water body is
recommended.

9ol go6m9dmbg Bgdmddggdol dgledEoMgdws:

* 2ol LogsMOol sagds Mbs bEgdmogl Fbmerme JdMser sdobdo,
B59Mb5009bol ©od0BIMEGOOL 05306 SBsEOMGdWS;

* Logsol  sB0osbgdmwo  Mdbadol  smEygbs  Mbs  mbagl
d9L50530L0  MLOFOPLMYOOL  PMBOLdNYdYOOL OE3000 - Tsbogws,
Bo6Bgbgd0 56 MBS gooRIBEHML, IMIMTs39d BHgdbozs odsmmmeo
b5 0yml s Lbg.

Contamination of surface water with litter is malifficult to manage. (Waste
management issues are described in Section 7ii& oéport.)

Maintenance during operation may be consideredhathar source of impact
on operation stage. To deal with this impact, miigh measures suggested for
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construction phase must apply. Proper planningbébilitation works can k
effective measure for protection of water environtt

Direct/indirect impact n ground water quality during operation is lesgliykto
happe..

Ranking of impact is given in Section ¢

Impact of bank protection structure on hydrology of the river and risk of
flooding.

Nine profiles have been studied by hydrology teActording o information
provided, in case of 190 flood water will not ‘go’ father the red line (sé&ure
7.1).

The area on the right ‘unregulated’ bank of theatr represents grassla
According to the National Public Register no prépes registered in th
boundaries of the section of intere

Meadows and grasslands are dominating in thedgy. The area is sometimes
used for grazing the cattle, but according to twall residents, is not very u-
able, even for this purpos

Figure 7.1¢ View of the area
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Figure 7.1b Mtkvari River (blue line); profiles (P1-P9) and Q100 tentative flooding Iline (red line)
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7.3 Bo®Bgbgdols Bstrmngs

7.3.1.  B3s6GBgbgd0: BogoLBHMoeol d396gdewrmds

999690 mdol  3OmEgldo  (omdmoddbgds Lbgoolibzs GHodol baeBgbgdo:
Loygmxz3o3bmgcmgdm, dmblboo s1gswEob bogs®o, 0bgMEGHwWwo bsddgbgderm
Bo6Bgbgd0, X 5M0 o Lbg.

999690 md0b (RN RN o fo6dmgddbogro Bo®B9b9gdOL 2396M90mbY
99390900l 53006 530 gdol dobboom bstBgbgdo «bws dgaMmzgl
©5  OMIO0m  LIYYMdEIL  Gobslfo®  FgeBgm  MdbBy  J39dmom
Bodmm3moEo dmmbmzbgdol sE300.

39496599  Logmasgbmzmgdm  BoMBgbgdo (1533990  3OMPIEHJdOL
B56P9B300, 3eoliBolol dMMEgd0, FGLogmO 153 Isgdgd0) FgaMM3Yds
Lobm@og056  3mbEgobgMgddo  (3bmgzggugdol  dobogzol,  Lwybol
393M39gools @ JoMom  oxbB30L 030006 L3O gdWS.
®3LobmEGgdo  slggg 039396 bogogl  {i30dols o 0M3W0oLLYYb.
30b390bgMgdo mbos 2396m53LqL Hobolifom 29bLsbEgMHYE
A900GHMO05DY, 9ol md09dEHGooLAD s LsTMIMSM ABOWD IMTMOHYdOm.
239@9Bs  Bmbgds  pbemgl  bsao3Loymgby  IMboo3swod @b
d9L50580L0 Fgsbbdgdol Logdzgaby.

0Y) 29530m35¢0olfjobgdm, GMI ghm ImdNdsggbg ool gobdogarmdsdo
ImboEmEbgeos isbmgdom  0.73%  Loygmxzsbmg®gdm  Ba®mBgbgdols
0o60ngddbs, Lmer 15dTY6gd™m Bsddomgdol 3MmiEgldo ImbsgrmEbyeo
Logmazo3bmg®madm  Bo®Bgbgdol  Gom@gbmds  osbermgdom  0db9ds
200x0.7=140 3/§;.

15939690 ™ L3 Fomgdol 9ES3BY dmbswmEbgwos 999gao Lobogsomm
Bo6hgbgd0L Fotrdmddbo:

o 259mygbgdugeno LedM™39d0 - 60-70 9G0/f;

e 1oddgbgdwm 3Hgdbogol s LoGHEMBLEMOGHM Lo gdgdol  Bgmol
BOWEMJO0 - bbgs - 20-25 9O o/f;

* 350050 5 )YMIM0IL godmbmeo 53MFws@GmeMmgdo 12-15
960/

e L5393-Lodmbo oboerol boBybgdo - 120-150 39/0;

* B90rgdob gergddhOm@gdo -50-60 3p/f;

*  65300Md3OHMOMJBHJOOL 535000 50360l d9dombgggzsdo
Podmgddboo  bsgmmdol  Bobdomfiyowdogdom  ©sd0bdMHgdMo
Bosogo ©@s 3ObGHO - M3MmEIbMds ©odM30IOIME0s  IM3MOL
3old@509dbY;

As so far Georgia does not have hazardous wastHillathis type of waste
will be disposed by licenced contractor authoriéed handling/treatment of
this kind of waste.
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sbogomm bs®BB1d0L OHMYBIOMO 2obmogligdol GHgMoBH™M®m0s WRMM 93536
3000m090L MBS 5305YMBOWGOEIL,  39HIME  3m6GHJ0bgMHgol  Mbos
3Jmbgo  dgmeoo  990memdgzs,  baMBgbgdol  dgMgzs  0bgd@Gme
BoLoErobsh 96 mbs dmbgl. Lobogsmm  bs@bgbgdol  asbmsegligdols
3Mb39gobgMgdol  Lodmgerg  Mbs  Im{idgdmEIU. Bo0bhgbgdol,
39BLO3MMEd0m  Lobogomm  Batbgbgdol, dommMzs5d0  Bosmoryew
05659d0MAgdL Mbs BsEIM©gm Lfogwrgds baeBgbadol doGmzols s
MBOBOMbMgdoL  Logombgddo.  bsMBgbgdol  qo@sbs  mbs  dmbgl
36530969L 3 ®gdo geHmMbgm. BoMBgbgdol 2593690wMds, »MEHOW0BsE0S,
2396531935 GBIl 53 Bogddoobmdsby Lomsbsm Bgdsemzols dJmbg
3Mb6E®ogdBHmEm9gdol dog6.

0Q0Bg  Fglodargdgeros 9300y  ©o3MgdoL  (Lofzegol/bgmobs)
d9dobgggzsdo fo6dmgdbogro Bogomdol Bobdomfyswdsgdom
©5806d99M900 60o@IoL s AMMBEOL (3-5 33) MgdgosEos (3oy. in situ
00MmM939W05305). OEO  EIN3MJdOL Fgdmbggzsdo bsFoMms ©oM3mOL
©M350HO(300, ©5006d)MH9dwo B0 0l/gMmMbE oL dmblbo
A9IO0GHMO00L oMo 25BbS s M9FgE05(305. d0BINMYOOL sy
999600 Mbs 0gbsl sbowo gMMbBHo s BoBIM©IL ©9399wEH035300L
U531 domgdo.  JoBsbIgHmbowros  dOBIMGMYGIMo  BsIROL/ZOMBEO
6999005300B5mM30L  Lomsbosm  Bgdom™M3z0L  dmby  3MbGHMIJEHMOOL
QobdoMgds.

050G ool Lo3OM9JEGH™ dmbs33900L N P oJoliRTeTON
30bLEAHOJ30900L/d96mdYdOL  ©JIMBGHOgol  OML  Homdmoddbgds
0bgd@GMwo BsmBgbgdo - dofs, 93990, SLGBswEOL Bsdlbgzmgz9d0, SxMeo,
0mm3gdol  BsdB3mg3900,  dgdHmbo.  Fomo  bsfogo  bgwsbars
2590g9b9gdoLbmdoL 35MoLO dg0dergds 0gmb. 3gMmMOO ©sd)ds3900Lbm3z0L
3900myg9gb9gds0  BoMBgbgdos:  SbGBsEEHOL  LogsMo,  dmygom,  dgG™bol
099539090, derm3ol bs®Bg69d0, 5300, 505D (565EId0BINMYdM D),
H935b5eS S KIMMOLYS.

0bgd@GH Mo Lol EOHMGPPOMO  ILOHYMBYBOOLMZ0L  B3Bs3OL/
L5dd9bgdm IMgEbOL BsMAW9dTo Mbs Fg0MBIL BHIMOEHME0s. Bo®Bgbgdo
ol Mbs LOHYMIPIL, M bgeo 56 Fgrydscnml Fsb4sbgdol s boerbols
900d65md3L,  BYI30OMo  fgwol  md09IBHob  9Msbsgangd 1000
©3dmMgd0m.  Lomsbom  FoMmM3oL @S bgwobws  259mygbgdols
9%393GIOMdoLm30L bsMBBIdO Lgdst0Mmgd o Mbos ogmb.

36m9JdBHolL  LBoFoMmMgdolmzol  gosdMTs39d5000 bsMBIbgdo  259moygbgds
boddgbgderm  MBBBY,  IBIMBRYBO 3oGbow 0gbsl  gsbammgls
Bog03L594Mm9Bg bgerdg3Megdol Logwydzgaby, 96 2odmygbgdmer odbsl
5RO MdMH03 599003569 mdsLmsb 3905bbdgdom
9603035000 @gBHOL/mM9d0l  BoFoMHMgdolmzol. doy. bg Tobogws Fgodengds
39059391 5©R0WMdM03  3960(303500BHIAL  F00Yds-BdIMJOOL  5gEOL
dgLsdsdolo s  99dama, 36030350 gEHOL  25sfY39G0WYd0m
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M0 993060390 FmlobEgMdL.  3MMEIMOs 890 gR0s:
1553GMIMBOW™ ABIOOL I35MEHTIBEH0 LY Boboersls 93mbmdogol
©5  900M50 2963056930l LEFobOLEHMME  MBoOIW MO 5dEOol
23980mMIg00m. 5dob gy  bg-Gslows  goag39ds  dboiodswrodgdl,
OmamO3 gb BgImo 5oL sbodbmwro.

2396M99mb ©90Mmbsem0o J9g35L900L M93mT9bs309dd0 F9IMMO35H YO0
dmblbowo  SLGFowGHOL  LogsMol  gosdMTsggds.  BoaobBMool
Lo6od0OGI30Mm  dmbs33gMBY  9MLYdIMEO  SbBsEEHOL  Logsmol  Loldg
170080-¢56 22000-0g Bo6egddos. Jobo gosdw)dsggds dmoiegl 999wy
Lox3gbMHgOL: LOGFsGOL dMbLBs, Foloerols odmEdsigds dogbodmd 32.5 80-
Jdg 96 9xmdm  Igohg  boforgdoe dgdymdo  25dmygbgdols
2300035¢0b{obgdom.  F9ghgzs  FoME3wMm36  Boborsbmsb  FgLsdsdolo
dmmbm3zbgdol  gom3swolfobgdom s  2odmygbgds  Fo3MHMBOWOMYOIL
39bs@ 96 gBol Lsdmbol J3gs B9bgdol Fgloddbges. gl 49sFMOL
Bo6Bgbo SLGBoEOL gobmogligdols 3MrMdEgdsl. FogMsd, sMlgdweo dsloerol
9 37MdOL (335¢935M30L 259M, 1393080300 25dMAObIMY, LoFoMms
bdoMo BHYLEH0MYOS bEObIMEJOME FqlodsdolmdOL olYBNMEHYOIWS.

Surplus soil disposal site must be selected wittsicieration of the site selec-
tion requirements recommended for topsoil.

Excavated subsoil pile must have a natural aiglepose of up to 40° de-
pending on texture and moisture content but, lfletatockpiles are to be
formed, slope angles will normally need to be tbss that. For stockpiles that
are to be grass seeded and maintained, a maxindenslsipe of 1 in 2 (25°) is
appropriate.

If the solil is to be stockpiled for more than simmths, the surface of the stock-
piles should be seeded with a grass/clover mixitomise soil erosion and to
help reduce infestation by nuisance weeds thattirsjgiead seed onto adjacent
land.

Permanent disposal site management and recultivatam must be developed.
Potential users of spoil must be identified toueglamount of permanent stor-
age. One of potential possibilities - using sorl¢overing waste at the nearest
landfill (Agara or Khashuri).

Ranking of impact is given in Section 9.3.

7.3.2.  Bs6Bgbgdo: dsg0LEMool gJldeysdsEos

3520LE®5e0ol  9Ju3Eo@e300l  3gMom@do  [omdmddbowo  Ba®Bgbgdo
0003o3L  2BoL30MSL  A9RBEHWME  bogogl  (Lsdfbodmo  3ModBH03s) o
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Ranking of impact is given in Section 9.3.

7.4 990mgd90905 359600 batollbby

7.4.1.  3596M0bL bsGolbbg Bg0mgdgogdol dgxsLgds: dsgoliGMmaols
d89690emdolL g35bs

The major air quality issue during road construti®the production of dust

during earthworks, storage and transportation bfos@ther fine-grained mate-

rials (cement, sand, etc.), and vehicles movingsscunpaved or dusty surfac-

es. Dust is also emitted during the productionarfatete, especially if good

production practice for dust emissions mitigatismot followed. It is very dif-

ficult to accurately quantify dust emissions amgsfrom construction activities.

65056 99390905 3G3M000 ©d0bdMYd0L Mmbol s PMio)



127

Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Agara and Didi Sative (km 114- km 126)

363963530900 {obsliffomo 3M1MmAbMBoMmYds. 580EHMI sE0WYOJ0S
23960LsBE3OHMUL 53 36033bgErmz560 BgIMJIgEIdOL SEIBIMDS
990005351900 0465l 9995630 9gdge mbolidogdgddo, MHmamMO3s:

o bsdmdser 99800 FdGser @5 Joosb  s0obodo @b bssordo
JO0b9 3653bRseH0OIBrIcmo 8 Dol b 3sFod3¢m9879¢m0 36wbHol
U395(0560 (996G H0980b Jratfy3s;

*  Os6456980b BmBd¢m980l  bstgsbolb  deafigmds, Gs643560L  bsdwydsea
dmgb980sb  gobzerolb pob  bs8mms3980b 35696300
29bB639¢n930L Jdo bboo;

o bshgotorer Gsb745698000 G395 Rbg09G0  Jsbserol  gss@sbobsls
J500 86996900 ©3R5M35;

* 8909mbol  Ps633m9abols 8099390l  35bersggds  sbsbemgBeiemo
3969998056 ool Fodsorwpem9800  5Gsbsgemgd 300  F-ob
dsbdognby.

Air quality during roadconstruction is reduced bymissions from construc-
tion machinery and heavy goods vehicles used for materials trategpm,
though it is strongly recommended to ensure apatEptechnical service for
the traffic fleet used in road construction.

Ranking of impact is given in Section 9.3.

7.4.2.  3596M0L bsmolbbg Bgdmgdgogdol dgxnslgds: dsgolidMagrols
9Ju3eo@SE00lL BoBs

Amounts of vehicle emitted pollutants mainly dependhe technical condi-

tion of the vehicles, fuel quality and speed. OMdshicles usually have lower

fuel consumption efficiency and cause higher erarssof combustion by-

products. Increasing speed of the vehicle demaigtie hfuel supply and there-

fore results in larger amounts of emitted pollusant

0520LEMoe0ol  Bozgzergzo 9mbszzgmol  dmbszzgmol  Mg3mbliE Mmool
99009  LoBdo®ol  slsdzgdo  Bezsdo  odbgds  12030/bLod. ol
2399G96056Mmd0L  odxmdglnds  259m0f393L  LoBEMbL3MOEGHM  Bo3ogdol
650096Md0L BOEIL S FgLOdSTOBOE YYREOM Tose gdobogdl.

From the stand point of the "zero" alternative,speed would remain the same
(80 km/h and 60 km/h along settled areas), butrdféc flow would anyway
increase due to economic needs. It would resappearance of jams, especial-
ly near settlements. Lower speed results in lowdssion levels but at the
same time it prolongs pollution dispersion. Incezbsaffic flow, low speed

and low quality pavement would possibly impair aembiair quality along the
route.

Ambient air quality is influenced by a number oftfars, listed above. To eva-
luate and compare impacts of traffic induced aliupon the modelling of pol-
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lution dispersion along the Agara-Didi Sative readtion was performed, for
"zero" and both Project alternatives 1 and 2.

Long-term pollution levels were calculated usingdelting softwareCAL-
Roads View It is an air dispersion modelling package for predgcair quality
impacts of pollutants near roadways. Methodologyiven in Chapter 5.
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Pollutant dispersion calculations using the sanredasted traffic flow

(2025 year), assuming that the Project alternafivgas implemented
and road upgrading included southern bypass.

Pollutant dispersion calculations using the sanredasted traffic flow

(2025 year), assuming that the Project alternaftweas implemented
and road upgrading included northern bypass.
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| | 0.041 | 0.014 | 30.0 | 10.0 | | |

sb33b6s:

* CO, NO:; PMw @©5058060-9%98¢798000  359G0b  bsmolbby
2936390280000 Y9027090985 679073560 “ @5 3BMIHHOL ©3656B960
260 3sbbocreemo serhgebsdozoborzol;

* Modelled concentrations of CO and hi®ere lowest for the "zero" al-
ternative.

» Concentrations of CO and N@ere higher for Project alternative 1 as
compared to the "zero" alternative, but it woulgaygs the settlement
of Gomi and town of Khashuri ensuring better cands for pollutant
dispersion and less impacts on the residents.
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However a Number of small off-roads would conrssttlements or individual
dwellings with the main route. Numbers of vehidievelling at a very low
speed or queuing with working engines would coneg@tear these junctions.
Very low average speeds generally represent stdgyardriving, and vehicles
do not travel far. Therefore, the emission rateswte are quite high (when a
car’'s engine is running but it is not moving, iteission rate per mile reaches
the maximum). Conversely, when vehicles travel atimhigher speeds, they
demand very high engine loads, which require moeg& find therefore lead to
high CQ, emission rates. Low emission rates are obtainetbderate speeds
of about 65 - 95 km/h.

For the both Project alternatives the speed linoitild be 120 km/h. Increased
speed along the route would result in larger amoahemitted C@gases, but
on the other hand would help to avoid emissionstduehicles travelling at
very low speed or queuingO2-ob 530bogdol 9OHM-9MH0 JBsMHBOGOGE
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0933d ob Mdbodzbgwrm 0dbgds. Settlement patterns along the Agara - Didi
Sative road section imply that only few people Wwél exposed to elevated
noise levels during the road construction (moslikhe ones working in the
fields near the construction sites), with exceptb@omi settlement. However
construction noise impact will be temporary ananefdium significance, if en-
vironmental and safety requirements will be follalwve
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Vibration impacts are expected to be felt only lycaear construction sites
and should not have any negative impacts on retsiden

There are dwellings which could fall into the retd zone established for as-
phalt plants or reinforced concrete production (BD@&nd 500 m respectively).
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7.5.2. bdomcol mbggdol dmmgeomgds: gBol gdudenms@ozos

abol  gduds@egoom  Ho®dmddbogo  bdomGo 353006 ©9ds:
033™M3sbgdobgdols dMogol s LodMms30-4bol  bobmbom  dodmfiggmen
bdomOL.  bdomMolb  ©mbg  dMdMsmMdOL  BoBJsMOL  DBOEILMB  gPmo©
0DMmYds.  9539M5-0Oo  LdyE039L  aBol  IMbs3zgmol  FmEgMBoBsEOoL
9990093 LoBdoMmol  FgBEME3s  gobolabwgMgds 120  30/Lor-om. oL
239BOEOO 459EB9M056MdS gob530MHMBYOL LHEMBL3MEMEHM Bs3oOl BOHL
@5 Tgbododobs  bdom®ol ©Mmbggool  IMTs@gdsl.  ,bmwmgzsbo”
0@ gmbs@ogol  89dmbggzsdo LoBdsMggdo o6 oEgegds (80 30/Lod s
Q©3LobgdME  3MbdEgddo 6030/bm), WIS LdGMBLEMOEGHM  Bsgswo,
9306m303MM0 dmmbmgbgdosb godmdobasty, do@rarmdl.

There are two types of noise caused by the roadhtipe: the noise generated
by vehicle engines and the noise generated byroae-riction. Noise levels
increase with the speed. After upgrading the Agd@ali Sative road section,
the speed limit will be set to 120 km/h. It willsidt in increased number of ve-
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hicles passing the route because of better roaacagpand higher levels of
noise. From the stand point of "zero" alternatthe, speed would remain the
same (80 km/h and 60 km/h along settled areas}hbutaffic flow would an-
yway increase because of economic needs. Modedlilmng term noise disper-
sion was performed for both project alternativesd 2, and "zero" alternative.
It targeted quantitative evaluation of increasegetevels and possible nega-
tive impacts on residents near the EWH-60.

Long-term noise levels were calculated using thdetimg softwareCadnaA
(Computer Aided Noise Abatememflethodology is given in Chapter 5.

3520LE®5E0l  goblsboggwo qbol dmbszzgmoliomgols d9dwgdsgs ™GO
13969600 3OM9JEHOL sEBHIMBsEHO30L FgLlsdsdola:

o bOseptrol ombol 3503362980 bs®sbL3mmHr bs350b bs36Ggb02 B
(2025  pogcro)  dmbsggdobobsmzol  bsgeydzger by 3GmggHob
8569626309098 80l (»629¢003560” 5¢(H90bsH035)
d90006393500;

o bdsomol  ombol  gs03¢m980  bohGsbbdmGHer  bszsoob 03039
bs3Gmgbmrber (2025 fgero)  0mbsggGgdobsorzol,  36Hemgdhob
5€7H90bsh03s 1-0030b (3oL 3sRstmom9Bs, geadol  bsdbegoo
0055002998056 §90023¢00).

o bOsotol  @mbol  3s033¢7980  bsdmsbb3mather  bszsoolb 08039
bs360gbmber (2025  fgero)  8mbspgdydobsorzol,  36HegdHol
o99Mmbsh0g3s  2-030L  (3Bol  3ogsmmmgds  gmdolb  bsdb&goo
JodsGoemgdosb d90m3¢000)

The existing Agara - Didi Sative road section (kidtto 124 km) runs through
agricultural landscape, passing along Gomi settiérsi€uated from 116.2 km
to 120.8 km. This is the only road section wheggdential houses fall into the
area of unacceptable noise levels for all analytesinatives (for Project alter-
native 1 Gomi settlements would be situated frdm.2 km to 120.9 km).

9mr0Mgdol 9900939005, OMmamO3 "bemgsb0” sligzg aBob
9mgMHboDs300L MO39 gobboezsl sd3990YdIMYOMWO S BHYMbSEH0Z0L
39000b393530, 5000 996905 OOL LosMYOOLMZOL IFglgdrEo
bds®oL bea®Iol (Ld<65 dBA) 25005356(:0905L Dol 3060sb Fglisdsdoliso
25 5 85 3 s ©sdol Lssmgdol bea®dol (Ld < 55 dBA) 99000 F56d9dL gbob
3060056 55 ©s 1653 3m®mgdom.. gl Jsbdogrgdo Tggliodsdgds yHa®y
399953960bgd90 dmdMoMmdoL Ggdmbzg3oL. ABOL ForsMmMM3gds godmofizg3L
oL©gd0 bdsmMol MBIl BEHOL 629eM3z96 se@gMbsE 03506
3905609000 D06 3-X%gO MROH™ o Jobdowby.

Near Gomi the present road alignment is situatethst parallel to the railway
line, at about 340 m distance (railway line crosSemi settlement almost in
the middle, while the existing road surroundsatirthe southern part). There's
a railway station in Gomi, and the speed on thevagi is restricted to 25 km/h.
Near Agarebi settlement trains reach the speeti@itsB0 km/h and noise le-
vels increase affecting bigger territories on leities of the railway. in case of
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"zero" alternative 19 dwellings near Gomi and 18rn&garebi would be ex-
posed to unacceptable noise levels, induced byaopatation.

Project alternative 1 would go south of Gomi set#éat, reaching a maximum
distance of 315 m from the current road alignmantl therefore keeping a
bigger distance from the railway line. Primary moiispersion calculations re-
vealed that in case of Project alternative 1 imgletation near Gomi 4 dwel-
lings would be situated within the zone of unacabla noise limits. Additional
cross sections proved acceptable noise limits arexceeded in the living en-
vironment.

The comparison of data in Table 7.8 reveals thajept Alternative 1 would
result in double distances from the road, whereptedle noise levels are ex-
ceeded, comparing with the "zero" alternative. knpéntation of Project alter-
native 1 near Gomi would have a negative impaapproximately 4 dwell-
ings which would be exposed to unacceptable neis&s. In case of "zero"
alternative number of houses situated in the zénmacceptable noise limits
would be 19.

Near Agarebi approximately 23 dwellings are fallintp the zone of unaccept-
able noise levels in case of Project alternativent], 41 in case of "zero" alter-
native.

50bs60d65305, O3 B>l  OL3YOLOOL  AMAJZ50sbO  3OMABMBO
d9L5dEgdgE0s 3MIBMLBHO 0gml, Mo6 F9mdwgdgEos Bgdmddggdols
g39ws  BoJHMOO0L  3om35¢olobgds. oy, godmmzwgdo  Bo@oMs
5MLYdIMEo  Lo93BHMAMOOW ™M 35030l dvm3serolfjobgdom.  sboos,
30393500056 39ML39JEH03580 oo gdbgds Lodomzgarml 93mbmdozol
b, 653 15533HMIMDOEIM 35630l MRO® Bo3wgdo
bdom®Ho0dmdJdbgero 3sbdsbgd000 Qobsbengdsls Imo@sbls.
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cbtoeo 7.4 oolsgelool dmmgerotndol 8ygsgdo bsdo gsbbocreyemo serdgibsdozobomzol ("69¢rm3560" 5¢r396b5H03s, 3629990l 5¢rd9ebsHoz980 1 s 2

"Bryemgzebo” 5Q030I©YOIMIMDS bdsryMol dsmseo mbols 3m@ymomgdmemo bdsrmmol mbyg, 3s6d0¢ro, HMIgbgEs3 BogJuoMgds
3G JMBoE 039 (B530LGHGSemob 30) bmbsdo dmbzgMomo dB(A)” bdsvob Eslisdzgdo mbol
LsbengdoL dosbemgdomo 3°00535600905,0
6omgbmds ol Lss0mgdo ©39oL Lasmgdo 10 OO bs50gdT0 000l Lssmgddo
7 am - 10 pm pm - 7am
"Byeomgobo” 116.2 km to 120.8 km of the
5B OBOG0Z0 existing road:
: 25 85
Gomi
Agarebi 19 65 -69 55-63
41 61-70 55 -64
36mgdBHob 117.2 km to 120.9 km of the
5@ OB 0gs 1 designed road:
: 55 165
Gomi
Agarebi 4 62 -63 56 - 57
23 61 -70 56 - 64
Didi Sati 55 165
36093 HOL i sative 4 59 - 64 54 56
S BHgMbo@03s 2
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CONCLUSIONS:

Upgrading of the Agara - Didi Sative road section would result in in-
creased noise levels due to a better road capacity, increased traffic
flow and speed.

As a result of the both project alternatives implementation, accepta-
ble daytime and night time noise levels would be exceeded respective-

ly in a distance of 85 m and 165 m from the road boundaries;

* Comparison of modelling results revealed that implementation of
Project alternative 1 would result in less impact on residents along
the road section under study comparing to zero alternative and it
should be chosen as preffered alternative;

» To protect residents of Gomi and Agarebi settlements from negative
noise impacts after road upgrading noise mitigation measures should

be applied.

7.5.3. 6930396c00M7do mmbolidogdgdo bdsmEol ombol
d9L58306M9dEs©

0o3do 752  OmEgdmwo  9ggagdol  Gglodsdobs®,  3Mmgd@ob

seBHgMbo@ogs 1 godmofizg3l ol o ©sdol Lvsmgddo L3900

©Mbxg00L  25oFoMDYONL  9535M9-0O  LsBHozgo  gbol  Bmbszzgmol

0000905Mm9©  dgbmzmgd  ImLobergmdsbg.  Tgbodsdobo  LoFo®Mms

9905630 gdgmo  0mboldogdgdol  godo®mgds. bIsmEmol  ob3gMlool

2350030olb 9993900 dg@sbs gbol 3 J39-dmbs3zzgmolomgzol  Lowsg
b3smM0 2o F9M0GIN0s (ObOWYm 1930 7.5.2 s sbsemo 2.3).

Logbmg®madge Lobergdmsb gHboli d0dgdsMgE ©sdol bssmgddo mbol
239053509005 3 - 4 dBA-0m (gbMH0owo 7.9), 3565 5350900Ls, Los
BM2090000 LEBEML Q5FoMBYds 91 dBA 9950039bU.

2ol goymegdsby Fogbmzcmdegdol  FoMdo bdormobysb  ©olisozs0
933969300 59 IMb53390793d0 LoBJs®ol 99306 gds.

39956309090 mbolidogdgdol MHgbowdg dmEgdreos sbGowdo 7.9.
Bobabgdo dmEgmwos sbstmdo 2.3.
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6b®ocero 7.5 593089609873cm0 blseymol G9dpomgdols mbolbdogdgdo

530 IJOIMHYM badsyyGob ©3b533900 93096090
ds (EWH -b 30) 9smaeo ©mbygdol @0 ombolidogds
©mbol b3560
bmbsdo 2905 FoMdYD,
9mbggtom dBA
o bsbegdol | Eol | ®sdol
005bmgdom | Lssmgd | Lososmgd
o o 010 pm
om@gbmds | 7am- | -7am
10 pm
LoRdotol
117.2- 118 43 - +3 | Bogsdo 90
30/bon
LoBJotol
121.1-121.6 16 - +4 | Bogzso 80
30/bon
LoPJotol
121.6-122.1 8 +5 +9 | Dogs®o 50
39/bo

* Speed limit restrictions are only applicable dgrinight time,
exceeded

*Only influence of the designed road was estimafedluence of the railway was
excluded)

becauseyLlis not

7.6. 990mJ0900905 ROl S BombsBY

0520LGMo0ol  Aoblobowggmo  dmbs3zzgool  3dgbgdermdols s
99635300l MMymzomo  Hgdmddggdols Jgislbis Jsbmbgdol -
3390 bgs™UL (1997, Jqlfimegdgdo 2001, 2993 s 2994F), Hoogaro
Bylbobs s Fomgao fogbol Tglsbgd (2005, dgfimMgds 2006§) s Lbgs.
d9L50530b5. Lodo®moggarml 396mbB3qd@MdLmb 9N
239035¢0LofobgdME  0dbs  LogMMsdMOOLbm  dmbmgzbgdo (EBRD-ob
3@0GH03d @5 AbmBwom  33630L  Lom3gmsgom  3OMEIEMOId0) @S
Lodomzgeml dogh Mo@oxzo300M9d9wo EU poMgd@oggdo.

RO
The main shrub varieties observed within the area are as follows:

Jerusalem ThorrP@liurus spina christi)
Iberian Spireagpiraea hypericifolia)
Buckthorn Rhamnus pallasij)

Juniper Juniperus oblonga)

Dog Rose Rosa canina),

Hawthorns Crataegus kyrtostyla),
Honeysuckle l(onicera caucasica)
Blackthorn HedgeRrunus spinosa),
European Smoketre€¢tinus coggygria)
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CotoneasterGotoneaster racemifloragtc.Along with hemixerophytes
steppe grasses suchBxstriochloa ischaemurare present.

0520LE®5e0l AoLH3M03 49630005M900s LobyE3 oW WbTsxEJdO.
bgaboy®geo 369860030 306Mm3gd0L 250m, dgBEo fowo @Gghodmmoobs
Lobmgam-bsdgm@bgm  Bogz56MEgdl s bgbowrmgzsb d5mgdL MFocogl.
Lobmgam  bsdgmebgm  Bs3zgmgddo LOMPYs30  9OHYdOL  AoLH3M03
305339630l Lobom  23b3w0gds  Fomdol  d3gbsMgmEmds  MMIErol
0995009bcmd5d0  500608b9ds o (Phragmites comunis) s 0ogdod0
(Typha latifolia).

bo33g30  aBob  dmbs3zgmol  808YdsMY  BHIMOGHMOM0s  d39bsMgM
Lobgmdoms 0o  IM935¢0xgMH™M3bgdom  boloosmgds.  33b3wgds
dbmEmE JoMH0ms0 Bobgmdgdo. 1533930 BHIMOEGHMMO0s TGLodEgdgE0s

©534mm 99009y 3500393 905: Lobmgwm bsdgmedbgm  LogsGymwgdo
(0560330 gMo);  Lobmgeom  bsdgedbgm  Logs®ymegdo  (dmbGHbgmewo
390 GM900); bgbowrols 850q00 (656M53900); IgmGs©0 ByYyg - d9hJbsto,
Lbgoolbgs LooEOL (39390 BEMRAGBEGHIOOL Lsbom; dgEmgdo;
©93MM5G0wo 9(3965609930/JsMlo353900 2BoL doLH3M03.

Vegetation within the area under consideration is altered and degraded. Most
of the land plots are cultivated. No protected species were reveagsikISp
attention is to be paid to the area south to Gomi plant where remains of ripar-
ian poplar Populus hybridaforest are observed.

The poplar used to be widely met in forests of East Georgia, in particular
along the Mtkvari and its tributaries. The trees registered in the projpact

zone are about 30m high, root neck diameter — 2-3 metres. This is about 500m
long strip with plant density 0.3. Along with the poplar in the underwood wil-
low (Salix sp)andoleaster [Eleagnus angustifoliaghrubs are present.

Description of the route by sections is presented in Table 7.10 below.

Table 7.6 Description of the route by sections:

X-0399922; Section ‘connects’ to existing road in 200m frora tiverpass bridge.
Y- 4654067 Road and railway line run parallel towards Khashdegetation in the
H-655 m strip between the road and the railway line — srtdone of the spe-

cies have ornamental or commercial values. Faghdroth sides of
the road are planted with one row of coniferousgrend Eastern cot;
tonwood Populus deltoide¥in row/rows. In some sections black
locust Robinia pseudoacadjawillow (Salix sp), poplar Populus
gracilis), plum Prunus divaricaty, blackthorn Prunus spinosg
buckthorn Rhamnus pallasjj oleasterKleagnus angustifoliarasp-
berry Rubus sp, etc. Plants are cultivated, in some places ahtur
Existing road borders with corn fields. Natural g&gion is strongly
altered because of development. Of other plantanfdreae, Legumi-
nosae Compositae, Gruciferae, etc. The meadows are as@dstures
even in winter. Mentioned to be is that of cultegiplants European
black pine Pinus nigra) and poplar Populus deltoidgsdominate.

X-0398031; On both sides of the road there aBa@ws of pine trees and Italian
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Y- 4653559; poplar. Other plant (deciduous trees and shrulm)isp are: oleaster

H-657 m (Eleagnus angustifolja willow (Salix sp), blackthorn Prunus
spinosy, plum Prunus divaricaty, raspberryRubus spp. On the
right side of the road residential houses are &utain the left side —
corn fields and undeveloped plots. From this ptiietroad moves
away from the existing alignment to the south.

X-0395586; The new road moves away from the existing alignnewards the

Y- 4652757; south-west. The road crosses cultivated land, sfrifggetation and

H-660m undevelopedireas with herbaceous plants typical for the arkare is
sand quarry Excavate areas are waterlogged. Thasaxerophilous.
Fragments of hemixerophilous shrubs and treeslsmeohserved. The
road bypasses Gomi from the south running throiggrian forest.

X-0394312; The road runs through the area between the riveshddsomi alcoho

Y- 4652192; factory premises. Vegetation is presented by palapulus hybrida

H-663 m and willow (Salix spp) — forming 500m long stand. In the area adja-

cent to Gomi factory 30-40 m high poplar trees available. Such
riparian forests in the Mtkvari riverbed are melyon Gardabani areq.
In biogegraphic references this forests are refetre as intrazone
(amonalic) phytocenosis. The new alignment runs@lthe quarry
area towards vil.Agarebi and turning to Sative. ltiith sides of the

Poplar Populus hybrida

road corn and gourds are cultivated.

Oleaster Eleagnus angustifolia)
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Black locust ina nigr o Eastern cttonwodDOpqus deltoidés

Figure 7.2 Tree species in the studied area

bbggqugo A9IO0GHMEO05 FgLOdWYdI0s O3YM F9IIY 39003)5}HJdS:

Lobimgenm bsdguObgm Logstyregdo - JoME3EWIMgd0

o Lobmywem  bsdgmedbgm  LogsMawmergdo - dmbiGbgero
3@ GHIOYo00

*  bgboob 850900 - boMrgsgzgdom

*  99mM5©0 Byg - dBJbso , Lbzoolbgs LoWOEOL FsWw )Mo
3M53996¢3900L Loboo

*  JoMboE93900 s 3HOL30MS VY3MMIGOWO 2oT)3569ds.

Most of the route crosses tillage land, meadows and undeveloped lanéin the
eas close to the Mtkvari riverbed. Along the Gomi bypass constructioaffeitit
the roadside vegetation. Area to the north of existing road (the lashsezt the
new alignment under consideration) runs through cultivated land.

Rombs

A900GMEO05 39BTOWOE 5M5MBBME0s. LogdosbMdOL doMoMso LBgO™M
- beaggeol dgObgmds s F9do0gMdss. 153393 GIOOGHMO05DY Bobs
LobgMdM035 BEOEIMO 56 5MOL. 139wy 2930l MmM03g Bozzwrg3
0b533000Bg 9Bserma0®mo Lobgmdgdol sGIGdMdS odmzeobs. FoMmdmdL
1300639 gd0. dmemdsbdo®s (Motacilla alba), 3530 05930 (Turdus merula),
b SL3wFs3s  (Sylvia communis), 3033530 (Pica pica) 4zs3o (Corvus
corone), 35356s  (Buteo buteo), mgmgo (Upupa epops) LsdbOHgomweo
dmdwyero (Luscinia megarhynchos), B399¢9d6G030 ©sgm (Lanius collurio),
0530535 3M5@S (Emberiza melanocephala), 395393300 (Miliaria calandra) o
d0ggo (Coturnix coturnix).
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LB GIMO 3996dBHJO0L FobEMIWI® IROJBOMES Loberol dyMMs
(Passer  domesticus), B39mgd®030  dmermaggbers  (Phoenicurus

phoenicurus), Bo@ds@mbs (Carduelis carduelis) s 03s6v9cws (Carduelis
chloris).

(Sydvia communis) (Con/us- corone) (Passer domesticus)

b6sbsbo 7.3 560b39¢cr0s bsbgmdgdo

5053000900056 s 939035309306 A3b3zgds Tbmerm© GHdoL dsgsgyo
(Rana ridibunda) s bmgdosbo bgwrogzo (Lacerta strigata).

(Rana ridibunda) (Lacerta strigata).
bsbsbo 74 69800600 sGUgdoycro  5Ix080980L ©s  G9390er09d0l
bsb9mB980

dmdmdhmzomms o bobgmdgdo (5309639335000 Dobmbo,
Bo@olBgm0 BBMBYWs, §o30) L3393 M90MmbBI0 56 sxzoJLOMS.

099935 39LmM350Lf0bYdE0s, MMI 3.d3IZMOL Foews 3608369wmz5605
390595360960 3MO0639wgdolm30lL; 93PolmM30L, OMAMOE  J3060000MdOL
5QRA0W0; Bobol olgmo LabgMdIdOLMZ0L, MMAMOE Fomdob 379. o3
3oLsm3solfobgdgwos 90bs®ol 39053 GH56 L5397 domgdols
§oM8mgd0LsL, MoYD 59 EOML 0BOHEYds Lobogsmm dobserol (L3930,
B9gm0, 5.9.) ©03MOL HOLZOM 250390 G3MWMYHOYHO HBosbol Molzo.
90006560 45005339079%0 515939 F00Bbg3s LgbloE0ME MBdbYds®.
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093%0L  doMomso  Lobgmdgdos:  bMsdmwo (Varicorhinus capoeta);
0)33600L $i396s (Barbus lacerta). 37\ (Babrnus mursa), 3cdo (Neogobius
cephalarges, Gobio kurii), &mdo (Chondrostoma), #330M0L MOOWOMS
(Alburnus filippi), &oxgws (Rhodeus sericeus), 3500005 (Gambusia aftinis).

7.6.1. g@m®bs S Bombsbg Bgdmddggdol dgxisligds: sgolid®magrols
3096900 mdos

3bols s bbgs bsBmzsbo LEHOMIGHMOIIOL  93w9bs  REIMOILS

33009659 B99mgdg9ds Dmyss dmoiagl:

*  2bBob3oMms 33965690 LEGIMOL IMFOWGI;

* b05saol  ©53H393bsL,  dofjol  Bgs30GBg  gbol  LagsGol
dfymdsls;

e bogBom 535Mm09d0m Fodmi39ero (3bM39EXMS OMY339L;

*  J90gmm9gdol @5 odsdMEMmdol  o@owro  mby, bBIsOML
053533060900 IMggbgdol Psmzgeoom;

e 3500353900l 999306905 56 ©5356039;

* 35009MH9d0L 9BIJHO, 3999 H09dOL/F0AM300L 9BO3S;

o 350035BHg00ls s MgbOLYdIOL  oYMBs  0BMWSE0Y,
3Mm39530900L LoEbM3MYOYE0 FoMgImML OBF93¢9ds;

o 3500353900l 399306905, Lobgmdgdols 539633,
003535 R9MHM369d0L T9330609d5L;

* 333600, 65300MI3OMEMJBHYOOL, L3530, dgsMo Boffoszgdom
5 bbgos g09mf3999e00 50530030600 bgdmgdgwgd

* Impact of water pollution on aquatic life;

* Impact on aquatic life caused by construction of bank protection struc-

tures — loss of established habitat.

Spoil material from road cutting can kill vegetation on disposal site andadd t
slope stability/erosion processes leading to additional damage of productive

soil and vegetation next to disposal sites if not managed properly.

Loss of the slope stability may entail further loss of vegetation thraugh ¢
tinuous loss of soil substrate, which again may negatively affect the river
habitats.

The project will affect farmland, vegetation in the ROW of the bypaston

and trees along the road. In the RoW of the Gomi bypass section 760 Pine
trees, 350 Poplars and 380 units of other mature trees including willow, etc
have been registered , In total - 1490 trees (girth diameter >0.08m) and bushes

(girth diameter <0.008nT). Of these vegetation worth to mention are 20 cen-
tennial Poplar trees next to the Gomi spirit and alcohol factory.

5 Uprooted and cut trees less than 0.08 m dianireggirth, bushes, roots, shall be dis-
posed at appropriate locations. Trees more thahr.@iameter in girth shall be cut,
twigs removed, trees shall be transported at lonatappointed by the Engineer and
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The impact may be mitigated by replanting (planting 3 treedéimee species

as the cut ones| to compensate the loss of one), but first ahjaitified
damage to vegetation must be avoided. Access roads, the equip-
ment/machinery stationing yard, and the camp must be establisimechax-

imum caution so as to preserve the vegetation/ttggsJdgwgds 990degds
996Mmd0wqgl  939bsMggdol  IMP30m. ®™mMI3s Y3039 glymaEoLs
330gdMo  Mbs 0gml 3396 gMeo  LEGsMOL QoMM PEGOIO
5H056909..

b9900l 635 25BLMM (30900 Yds MBOBOMLMYGdOL 330l dmmMbmgbgdols
2300035¢0b{obgdom, 0lg, HMI 56 F90BEMEML bowrgs™ds, MoY0sS
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fgo®m: Jaeger et al., 2005b. Reproduced by permission of Elsevier.
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3500¢)0BH9dobmgol. The impact of construction activities in the riverbed or in
immediate vicinity to it on aquatic ecosystems of the rivers/strebrss ©

the highway, such as water pollution and increase of water turbidity will
occur. Pollution with spilled fuel/oil, poorly managed waste or contaminated
wastewater can be a problem. The site survey did not reveal any burrows in
the section of the river bank where arrangement of protection structure is
planned.

Construction activities adjacent to unstable slopes may cause lasdstd
mudflow affecting water environment. Similar impact may have spoil if not
handled properly.
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* Boundaries of RoW and operation area, including traffic routes during
construction must be strictly kept to avoid impact on ‘adja-
cent'vegetation;

* Vegetation must be preserved as far as feasible;

* Lost vegetation must be ‘replaced’ by triple amount of the same spe-
cies replanted in the area,;

» Stockpiles of excavated soil must be properly designed and managed;
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» Spoil disposal sites must be arranged not closer that 50m from the ac-

tive riverbed;

* Boundaries of RoW and operation area, including traffic routes during
construction must be strictly kept to avoid impact on vegetation;

» Stockpiles of excavated soil must be properly designed and managed;
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Ranking of impact is given in Section 9.3.
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Pollutants washed off from the road can impair growth of vegetation and af-

fect soil organisms.
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bioaccumulation;

» Impact on aquatic habitats along the bank protection structure;

* Impact on aquatic life as a result of siltation during construction;

« Alternation of flood cycle and water level which in its turn affects on
water biodiversity;

» Impact of bank protection structures on hydrology resulting in flood-
ing of unprotected areas (impact on soil and vegetation) on another
bank of the regulated stream.
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Widening of the road will not affect the established balance significantl

No significant habitats have been registered within the new alignment area.
Construction of the bypass will cut off the village from the river. Thig ma
have some impact on cattle which used to move freely in the area. To reduce
impact cattle passage, undercrossings, will be installed. Theseissumay

be used by other animal species as well. To reduce a risk of road kills-in criti
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cal locations barriers must be installed. Providing long sight limits can be
considered as another mitigation measure for collision risk.

The design of the bank protection structure - riprap - is less ‘strefesful’
aqguatic life compared to the concrete. The ‘texture’ provide naturabenv
ment and favourable conditions for aquatic biodiversity.

3D0L30MS 63053980 339690@MdOL BsBOL ILOEgdOL 999y
50905, OHMMS 456353 Md5d0 TglodwrgdgE0s

35™39wgdoL/zMH0b3gegdoL s Vsd)MIdOL IOdMMBIdS B3gwe
24569dmdo.

Preserved, plantegiegetation in addition to creating attractive groundcover,
will serve various functions, such as:

» Screen headlight glaré/egetation may shield headlight glare of on-
coming traffic.

» Buffer noiseVegetation may be used in combination with berms and
barriers to block road noise from the surrounding environment. Very
dense, wide and high plants will offer some noise reduction, but will
not approach the sound blocking capacity of a built wall. Obscuring
the source of the noise from view may often reduce awareness of the
problem, providing some psychological benefit even though actual
noise levels may not be affected.

* Indicate change in directiorcrom a distance, the trees will be viewed
as a solid mass helping the driver to anticipate a turn in the road.

» Control drifting snowMass plantings of trees and/or shrubs are very
effective for controlling drifting snow.

» Integrate the roadside landscape into the surroundiR¢gnts may
mitigate the impression of the landscape disturbance.

» Contribute to the health and diversity of the regional environment.
Plants may enrich the value of roadsides to the wildlife.

Ranking of impact is given in Section 9.3.
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LoEM9basg LoLEJIOL hsdMbIgbOL
9mgdggosL

bgs300Hmwo hsdmbsgbols
OHMIB0MO B I0M9ds I(39b5M9mwo
1583960 653y 0dqdgI©Y’ -
0565909, geol 89mHmz9ds Latrobols

dMmbmb 93930 FMHOL/J3565956¢0L
9mfiymdo,

Cut slopes can be stabilized by hydroseeding,

Ranking of impact is given in Section 9.3.

7.7.2. B99mgJdggds 39Mmmy0sbg: bol gddemo@osos
™396060900L 9@93D9 BMmJdggds b53egd Lo35M9IEMs. MY
369930 ImBs 00 29039960300 s LEobgobOM Fgmemaom®o

331939000 990093900L 45035¢0bfiobgdoo.

Bank protection structure will ensure safety of the road structure and favour t
bank protection.

Ranking of impact is given in Section 9.3.

7.8. 999mgdgmgds b0osgaBy

60550l »oMymnomo Hgdmddggdols s Bosogol sdobdmemgdol
99535L905  29bbMME0gws  LodsMmzgwmlb  356mbAgdEmMdols o
9379530900 gLsds30LoE (396Mmbo bossaol o330l Tgbobgd, 1994
(1997 o5 2002 99l imegdgdom).

abol  dmbsozzgmo,  GMobosb - 539M0d©g  8YdIMIMOL 3539
A900GHMM05bY, O0dgos  OMAMOE  29MEMmao)Mo,  dg39
3bMM3MYgbM0 (330 gd9d0L Bgdmgdggdsl dobogobl. boswogo s
650mb3o bsgmxz09M0s. 50b60dbo dofjol »dg@glo bsfoo oymazowos
93069 396Mdm IBMMdYMdsdo Igmg 6s3390m9ds Loos godgbgdmwros
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bgbools dswgdo, 396sb9d0, dmbBbd0, Lodobol Ysbgdo, sHOL LomodgdO

Q5 39MM50 IEHEMYOO.
The sample analysis revealed that concentration of all metals is below
relevant maximum allowable concentrations adopted in the EU.

7.8.1. b0ossa®g Bgdmgdggdol 9gxolgds: abol 309bgdenmds
009690mdol O™ saoo  9dbgds  qbol  ImMbs33900L  gobifizMog
9396509190 BogBIMOL ©O39MA35L; 890(33¢gds B0ssRol M30L9dgd0 s
dolio 360 BH0MEMdS.

3bol 999690 mdol  Mml  Fgboderm  Bgdmddggds  boswoybg
doMOMHPIQ 35390090 0dbgds Lsddgbgdem 35653930l dmfymdalss
5 m396H060705Lmb; Bsbgdobgd0b /956 L3930l LoEs30b (Bsbs3oL b
158d9gbgderm  IMgEbBy  sMLGdMdOL  F9gdmnbgzg35d0)  Lofze30l/Bgmol
H03MoL MolLgmsb, erosion due to modification of natural conditions.

The primary effect of roads is that on the topsoil. Amount of topsoil removed
for construction always amount to significant value. In addition to the loss of
the topsoil if is not stripped prior to construction, impact on soil productivity
outside the RoW can be affected by excessive ramming.

Bosop®yg MOMYMBOMO b90mgddggool (500636 9ds
bo(3030L/Bgmol  Jgdmbggzomo  ©oMzcs,  bsMBgbgdol (39900
9969% 09630 s s30bdMEMGOMEo BsdMbsgbo) 39306 s3ogdols
96 dgblBgdol Jobboo Lsddgbgderm dmgsbo Mbs dMIBsEIL
94390mm 9399090 396099l SE30000 MBogOMbMgdols
©™bolidogdgdolL s(3300m:

» Ground clearance must be minimized;

* 30630l Boymnog®o B9bol s356M30L 3693963008 doBbom, ol
bs dmobLbsl s OHMIGd00  ELHYMIGOM  BHIMOGMMOO0L
093990 G035300L5L bgErobens gs8myqbgdsdy;

* To preserve the quality of the topsoil it must be removed so not to mix
with the subsoil;

» Topsoil and subsoil must be stored separately until reuse. (The topsoll
removed from the new road alignment and from the area used for wid-
ening of the road may be handed over to the local municipality for soil
quality improvement);

» To ensure stability, the soil piles shall not be higher than 2 metres.
The piles must be placed and managed so to avoid erosion and wash-
ing off. Drainage trenches around the piles must be provided.

306Gl ©sBH3g3bs  Fglodergdgeros  JgB30MEIL  OMYdOMO
39900, 35653900L/B5ddgbgdm dmgbgdol LoBLIMYdOL I35(3M9©
5(330L yboo;



154

Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Agara West and Didi Sative (km 114 to km 126)

» Disturbed vegetation must be replanted immediately after construc-
tion/disturbance stops;

e bof3930L @MMgdomo 53Bo, 9OBYOMdOL Tgdmbgzgzsdo,  Mbos
239653l 9Mbs3egd 100 3 dmImEgdoo  dobsmol
39053Mm3H0b. 53B0 Mbs bmMsgzbogl ¥gMTgdom b6 BogsBom
990m0300me,  LBogsMol  dJmby  GHgMoBHMOm0sBy.  dxMIGOOL
500631 gds  om3Mol  d9dmbggzsdo  Iw3gMowo  bsfzogol
MII0HO(3005. V300 Lombg  ©sYm3bgdwrog  bs
09393009L° s 250(306Ml 53LMEOHBYBEHOL LadsegdO;

e 9bs  F90DEMEMmL  LbsFIGbgdwm  FmgEsbby  FsbJobgdos
393990990L/3H9db039M0  ImALobmgmdol  45(930l  LsdmTsmgdols
Bo@o9ds. 30053 qLMds Mbs d0gboFmlb  Lsddgbgdwm dmgbols
39090 5OLYdIME  339OE0M  LoMgImbGH™  3MbI@IdL. vy gL
99970 gdgos,  ©d  (9ddmadbobemgds/lsfgo3000 godsermngs
5QRA0MWDBYs 530090900, GHIOOGHMOM05DY Mbs Fodmoyml o
Lomobom© 900 FMM3mb (FgmMoo G90mEmdgs, LogsMo s bbg.)
139300 MMH0  MdSbo. BHIMOGHMEM0S Mbs TgoMBgl LoMgbssm
oMbgdol,  90bs6MggdoLash  dMmIMGd0m  (FgddmaLabwyegdols
Lofi303000  2505MM35 Mbs 3YdIMIMOdEIL IObIMHOEIE  Lryew
33069, 100 8 dmBmegdom) ;

OO me© by  d99mfdgl  Ls3Fgbgdm  dmgsbby
0m0dm3dsg3g  9564obgdo o  @IBsAIMYd0.  ©oD0sbgdOL s
Lofi3030L/Bgmols gmbzol sxzgodloMmadol Imym3bgderog Mbo
dmbgl  ©sH0sBgdoL  F9390090s. IB0BYOMo  Fobdsbgdo
Lodw9dom ImgEIBBY 5O ©s0d390056;

e 1539300 oBsMM30L 96 Bgmol 2sdm 330l 99dmbggzsdo
AIO0BHMO05 GO 6 0gml d9dmb39300 OM3MOL
393M39E900L 053056 SBOEOMYIWS. YbS SOLYdIMDdLIL
3BLMM96E0 Foboens s b5{3gmol 899360900. 330609 M3MOL
d900bg935d0 2590y9gbgde0 Mbs 0gmb sdLMOdG6EYd0;

* Fuelling off-site shall be encouraged. If required, designated areas for
on-site fuelling shall be located away from drainage courses and sur-
face water bodies; (the maintenance/fuelling site shall be within not
less than 100 m from the river)

e 30Bobdghmboros  Bsddgbgderm  dmgbol  goMgm  sOLYdMEO
30096300 Bsdmgaboml  BmdLobMgdol  aodmygbgds. 0
0564560l M933b3s 95000 Bgs LyFoMHM BHIMOEHMMOs d9MHTGO0” b
0yml d90meMMmd0E0o, Lolwymzqeos sl 2903390 EIHOHOEIMDS
3Jmbgoqls 0gaool 3996 m39%0L Qo SMOMJgdol
23990030 900Lm30U;

o Ooboegdol s baMBgbgdol  gobomogligds  obg  bo
396bmOE09wEgl, M3 500 96 Jmbgl gOHMDBOSL s 96
dmbgl Bgs300Ho Bsdmbsgbom Fomo Bsdsbs dobstgdo.
Lo®9bogm sMbgdo obg »bws dmghgmlb, Gmd MbBOHMb3zgeymzom
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0656 Bgs300o  BsdMmbsgbols  Lsddgbgdwm  dmgbosb
2399b;

*  BoMBgbgdols gptm3z900L GHgMoBHMEm0s olg Mbos dmghymlb, Hma
3sbbYg 96 dmbgl BsdMbsgboll OO M5MEIBMIOM OROMZIDS
5 300330600 Bs0bYds [igowlio@gzdo;

o boH3930L/Bgmol  s3mol  MHoLlol  Fgdmbgzg3zsdo  OTsEHYO0m
MBOHMD39wYmRo MBS 04658 BgmLsFgeo;

* 396OLMbIl Mbs Bsm@oM©gl GHMgobobao 29M908mbs330m ©d
MBOBOHMbMYGOOL Bozombydby;

* No fly tipping policy shall be followed,;

* Education/awareness rising of the community shall be provided.

* Only waste water cleaned up to established norms (TPH 0.3 mg/l and
suspended particles 30 mg/l) can be discharged on the relief.

* Receiving area must not be prone to erosion. It is advisable not to
drain water to the area where crops are cultivated.

To reduce amount of surplus subsoil and impact of the permanent stockpiles
on environment, ways for beneficial use of this material must be found. Use
of the surplus subsoil as a ballast by the nearest landfills (Agara, Khashuri)
can be an option.

999690mdol  39M0m©do,  60ssRol  sd0BIMEMYBOLIRD 330l
35LbolidYgdMdS 930LMYdS 3MBEHMOJGHMEMU.

Ranking of impact is given in Section 9.3.

7.8.2. b0ss3b9g Bg0mgdggdol dgxuoligds: 3ol gudasdsgos

The road operation is usually related to soil pollution by heavy metals in a
narrow band on either side of the road. Pollutants settling in soil within the
RoW can impair vegetation growth increasing risk of erosion. Impact on soil
may result from blockage of the drainage system which can cause flooding
and/or erosion of soil.

Another impact — is pollution with litter.

3ol 9JudeOBO300L  MML,  bosoa®y  Bgdmddggdol  Fomm3s
39G09O0m M0, 30650096 53 I9dmb3z935d0, sd06IMEOBOL [go®rmls

- 3ol ,,0m3b3sM9dEgd0“ FoMIM9696. BgdmJdggdol bsffocrmdmog
dgbMLBHYds  Fgbodergdgros  Lsbmsmgdol  0bgm®IoMgdom s
36md0gMH9d0L 5T gdOm.

The establishment of the rest/service facilities with consideraf envi-
ronmental requirements may also contribute to the reduction of soil pollution
with waste.

To avoid impact on erosive flow on the soil or flooding - blockage of drain-
age system must be avoided.
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Phytoremediation may be considered as a measure for reduction of soil con-
tamination.

Ranking of impact is given in Section 9.3.

7.9. Impacts on the landscap&gdmddggds esbedsg® by

3D Imb9bL 3530 9bsl 5RO MdMOZ b3 HY. dobo sboero
0065339000 ‘Q9059H393L° 5OBYdE GHMILOL S A39MHEL Sw93 Ol
Q5LObEGBSL (5565). 2B 250310l 2odmMw)ygbgdgw s Lalimgenm-
L539m@bgm 65339090%Bg, I0bsMY 333Gl 35¢93MmBH0B ssbEmgdom
7500 ©53mG9000. Lsddgbgdem LsdFomgdol ML BoFoMm 0dbgds
239Ub30L9d0L Dol gofidgbs. Bgdmddggds Burm®msls s d39bscge
LoD Fooo 56 046905, B9gdmJdgqds obdogd by dgodergds
Bo0m35¢ml Lodw)oem.

DMoo©, gbol  Loghom  Bgdmddggds  @obdoxngBbg  0dbgds
OMHYMROMO, 308030, Bo©5d 565 360d3b9gemzgsbo.

3mbM®o  damdsmgmdol s 30DYPWYIHo  1530L939M5d9d0L
350035¢0b{0b9d000 sbdsxnd by bgdmddggdol dd3oMgdol dobbom
bodwgdoml  ofygdsdg Mbs 899wdsggl  93gbsdgmeo  LagsMols
50@pJ60L 390s.

3bob3o6Ms (3569 Dol dmfgmds s sbTsBGHMMO 39000 IMiymds

BMoo©,  oBbgmmos  glogBHozeo  bgool  seEagbols o
399X M09l 9BJGHWO  LsIMEEdsE.  953MMMWS®, Fbol3oMs
BoMrgo390lL dgmder0sm ol mb  JoMbogogol gbdiEos, Mog 0og0L
adbemog, 503536 Bgdmddggdool  bmbsdo  dmdzgmen,  Lobmgem-
L5399Obgm Esb0dbgdol dofjols 65339079dL. 339bsMggdol GY3s byl
99709mdlL 51939, 39O dBIdOL 35d0GHSGJOOL F9ddbsl. AxmdILOS
50 MdM030 93965699d0L IMY3s.

The following aspects must be taken into account:

The minimum clear zone (an area for drivers of errant vehicles to regain co
trol after running off the road) distance for high speed highways is estimated
as 9m. Clear zone distances larger than 9 m must be provided at other loca-
tions such as the outside of horizontal curves, near ramp intersections, at
points of congestion or where evasive manoeuvres may be required.

Large trees may be planted within 9 m distance where they will not constitute
a fixed object; for example, on cut slopes above a retaining wall, behind the

existing barrier curbs (0.6m behind) or in areas behind the existing guardrails
(0.4m behind). Trees may be planted behind barrier curbs if the road speed is

16 A single tree with a trunk diameter larger thatr@is considered a fixed obstacle.
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sufficiently low so as to prevent cars from mounting the curbing. Design ex-
ceptions may include:

* 5003090L, Losi HJgdoL 39930 YMHTs IBsZIMYTS Tgloderms
39dmofigomls 3bob3oMms sbdox3@Hol 3603369crmgzs60
M5MYMGBOMO (33000WGDS;

o bBBAL, 35M3L, LoMg3Mgozom  BmbsL,  FgdsMgMdOLs
©oLObEgdME0 BMbOL 50l 96 o3l 5YHOEIGOL Lo
bggdo s Lbgs GHodol 93gbsgmewmd Jdbol 3609369m3s6
23BJ30Mmbo® /96 gbgE03ME OMYOMEGdSL;

* 5003090L BooE bggdol sMVOLBYDdMBS b Fomo TMFMS MsMIYmTBO
D9393gbsl  0gmbogdl  0830500/g5005896gd0l  JoMsl  Iymyy
Lobgmdgdbyg (83gbstrg 96 3bM3gw0), Fomdosh sY0wgdbY, Fywrol
bbby Qo 21939, 399m0f)393L LgBHombmen
960H05L/B90d9bESE0.

b9900L M35 Dol Logswo bsfowol golifizMog, gomgzswobfjobgdwmwo
b5 0ymUl Hol Logswo Boffowol sBMEOM30L 36MdEYds, BMMEgdOL
ob  bggdol bbgs Bodbgbgdols’ s®lgdmds s bbg. gsbbgolgdol Bmerol 0d
mdb9gdbY Loz »HBMe BMbol™* T)HLM3gdoL OE3Zs LEFOMOM 56 SGOUL,
by d9fgmdoeo Mbs ogml 93gbsmggdol ¥bgdmozo’” BMs.

bogsmdol  bmeo - boMysggdo  bgwl o6 Mbs  MBwowbyb
bog5MdL  goBgMgdolisl,  goligerol 96 Bsbgzmomgdol OmMUL
3box35M90bgd%g. 5.5 09-Bg @dswo  Lodsol 396509900
99L5dEg09gE0s EI0MAML boErgsMdOL sMgsedo, v obobo 56 dEr0sb
bgls 3dGmomdL. MRG™ Bowowo 839bsMggdol M3 Fglodwgdgeos
00b0dbmo  gosbyoM0dgdeo  bogsmdol  B®3zsmol  dowds. mv)

bow35MdY, 39™39GHOOME0 d9D0m3900L 250m obgs3
99D0M©OMos, ©)dg909wos 3EYMToMgMdOL F9gdAMA0 ‘QorgsMgLigds’.
50930, dmbggzol MmO, ABox35M90boL ‘yMargoly’ dogboom s
090005600 33900 Forseo 839bsMggdoligsb ™mogolmgswo wMbws
0ygmb.

During the construction visual landscape impacts will be temporary and low.
Impact from permanent structure (road) during operation will have no impact
within the section where the road is being widened. In the new section the

change can be ranked as low to medium.

Ranking of impact is given in Section 9.3.
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7.10. be305¢06H-93mbm30 30 BgdmJdggds

7.10.11 bmEosEryM-93mbmdolzmo Bgdmgdgpgdol dgxnsligds: bols
309690 mdos

200035¢0b{0bgdm0o MbBs 0yml LoBMASMGdIOL X SBIMMYEIMBOLS

MBsBOHMBMYGOOL Bozombgdo. 3d969dwMdoL BBy s3MTo39dw0

dofols 6533907900l/350900L Bofools 8356035 2oB30MHMBYIL 3960

199 BHMOLS > J0HoIBW MDYl FgamLsgzsbg Bgdmddggdsl.

Land acquisition issues plan is being developed by EPTISA. According to
information provided by the team. The project will affect 225 private land
plots with total affected area of 372,362sg.m. 5 land plots are non-agricultural
(42,549sg.m) other 250 land - agricultural (329,813 sg.m). Of affected 56 are
registered (113,021sq.m); 199 land plots with total area 259,341sq.m are le-
galizable.

All agricultural land plots are used for annual crop cultivation.
Affected crops/plants and property/businesses:

Affected Annual Crops | maize, wheat, vegetables.

Affected trees 206 apple trees and 13 wallnut trees

Affected structures: 5 affected households loose structures:

2 fences, 1 complex of buildings (gas filling sta-
tion), abandoned building

Affected businesses 1 Affected Household looses business (Gas filling
Station). 7 employees lose their jobs

57 of the Affected Households are affected severely and 15 AHs are consid-
ered as vulnerable.

Gender issuesThe civil works contracts will include provisions to encourage
employment of women during the implementation. Additionally, women
headed households will be considered vulnerable and special assistance is
provided in the land acquisition and resettlement plan.

Impact on socio-economical impact during construction is ranked as low,

7.10.12 Socio-economic impact assessment: road operation

Operation of the road will have both, negative and positive impact on com-
munity in the project area.

After shifting the traffic from existing road in the section crossing Gorthe
bypass - dust, noise and emission impact on the residents of the settlement
will reduce. For the same reason — pedestrian safety in Gomi will impBove
the other hand, diversion of the traffic will affect businesses alongrexisti
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alignment and roadside associated social activities. The main $sesne
along the current route which will be bypassed after diversion of the traffic
from the settlement are two shops, two fuelling stations (most likely only one
of the will be affected) and hotel/restaurant for transit truck drivers Tur-

key. Another impact of the new alignment (bypass section) will be restrict

of free access to the river for people and cattle. According to intervigivs w
the local community potential restriction of access to the river in socae |
tions will not be considered as significant impact as population is not using
river resources a lot,

Faster traffic on the highway and median barriers will ‘disconnect’ ¢jine ri

and the left side properties in the section where the road is being widened.
Even though construction of underpasses is envisaged, distance and time re-
quired to move from one side of the highway to another will increase.

High traffic on the highway will affect users of non-motorised transport (e.g.
bicycles, bullock-carts). Increased traffic volumes and speed may reault i
growing number of accidents and more serious injuries.

Two key health risks in relation to roads and traffic are accidents and air

quality changes. Along with exposure to emissions from the traffic, health
risk is also related to potential contamination of crops cultivated adjacent
to the road.

Gender issuesWomen will be affected by redirection of the traffic and
slowdown of the businesses in Gomi as they account for majority of em-
ployed in these businesses (shops, hotel service, canteen). However, the pro-
ject will equally impact the male employees.

Measures to reduce/mitigate impact on socio-economical environmeérg dur
operation of the road include:

» arrangement of underpasses for people and animals;

* signs, barriers to reduce access of pedestrians to the carriageway;

» arrangement of alternative routes for non-motorized transport and pe-
destrians;

» arrangement of Leisure zones along the route to support development
of local businesses and businesses affected by diversion of the traffic
from existing road;

» implementation of air quality deterioration mitigation measures — e.g.
arrangement of plant barrier, preservation of existing vegetation.

Ranking of impact is given in Section 9.3.

7.11. Historical-cultural impacts

With consideration of potential sensitivity of the area chance find prozedur
must be put in place (see Annex 6). The works in the area should be super-
vised by an archaeologist.

There is no risk of operation impacts.
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7.12. @530 $gmo@mm0900
36mgdGHob 39bbmc 309900l 56M95¢80 3O BHIMOGHMM0JO0 56 SMOb.
9L Bsgombo AH3-Go o6 gsbobogrdo.
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8.  5a039mbs@03900L 890056090000 565¢P0B0o s
256995330000 M35¢LIBMOLO
30053 9L0 35M056EOL gobloBrgzms

For the section of interest Feasibility study by Kocks Consult GmbH and
regional environmental assessment by Nippon Koei UK considered alterna-
tives (see Figur8.1) which included:

* Widening theexisting road (from Agara west — Didi Sative
* Gomi Bypass North.

*  Gomi- Bypass South 1 (Gomi Area)

»  Gomi- Bypass South 2 (Gomi Area)
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Figure 81 Alternatives — Gomi bypass of E-60 Highway.

Gomi Bypass Norttvould start from existing road west to Agara bypass and
continuenorth westwards in direction of village Vakha bypassing G@won-
sidering the impact of the northern alternative on the agricultorabge)

land and the negative attitude of the regional stakeholders on land needs of the
most productive soils alternative wasommended to be excluded from fur-

ther evaluation.
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A Gomi Bypass Southalternative to bypass Gomi was developed to avoid
impacts on the agricultural land north of the existing road. The souther alter
native would branch off from the west of Agara, bypass Gomi from the south
and join again the existing road. The section runs parallel the Mtkvari River
and needs arrangement of bank protection.

Gomi Bypass Southwas developed in order to straighten the south alterna-
tives for bypassing Agara and Gomi by connecting directly the proposed
southern bypass of Agara with the proposed southern bypass of Gomi. This
alternative would shorten the south alternatives by about 0.5 km and would
minimise land acquisition, since most part of the alignment is locatkohw

the Mtkvari river basin. Alternative runs close to the Mtkvari Raved would
require additional measures to protect the road from flooding. This option is
less attractive than the south alternative 1, as the section runosegalthe

river is longer. Alternative was therefanet recommended for further eval-
uation.

Widening of the road without bypa3$he option is not feasible because of the
safety and need of resettlement.

Relying on the information given above the EIA report include$ysisaand
comparison of three option&ero" alternative (assuming that the project is
not implemented)Gomi Bypass North, Gomi Bypass South 1 and Gomi
Bypass South 2

Zero alternative means no impact on biophysical and social enviroranent
all, however, with consideration of the fact that the sedsoa part of the
East-West Highway E-60 which is being upgraded, consideration oélthis
ternative is not reasonable.

Brief evaluation of alternatives is given overleaf (Table 8.1).
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Table 81 Comparison of alternativesomi bypass section

Table 8.1 Comparison of alternatives — Gomi bypass section
Criteria Alt O Zero Alternative Alt N Gomi bypass North Alt S1 Gomi Bypass Southl | Alt S2 Gomi Bypass South 2 Comparison
Alt 0 Alt N Alt Alt
S1 S2

Potential flood risk

No impact

No impact

Part of ttoad - Gomi bypas
- is located in the Mtkvari
floodplain. Measures against
flooding of the roads /bank
protection is required

5 Part of the road - Gomi bypag
- is located in the Mtkvari
floodplain. Measures against
flooding of the roads /bank
protection is required

7]

Impact on traffic

Existing infrastructure will ng
be of sufficient capacity. Im-
pact on traffic flows and safet]

t No impact on existing road
and traffic — new alignment is
being constructed

Temporary impact on traffic
during widening of the road

No impact on existing road
and traffic— new alignment is
being constructed

Earthworks volume

No impact

Alternative follows sting

terrain with limited earthworks

Alternative follows existing
terrain with limited earthworks

Alternative follows existing
terrain with limited earthworkg

Impact on agricultural| No impact Significant impact north to Limited impact on agricultural Limited impact on agricultural - - -
opportunities and Kvenadkotsa, Gomi, land since the road is located| land since the road is located

businesses Khidiskuri and Didi Sative in the Mtkvari river basin in the Mtkvari river basin

Land acquisition No impact Large private land ploti Limited impact on the privatg Section is slightly longer than - - -

be affected

land. No resettlement require

Slt2. Limited impact on the
private land. No resettlement
require

Natural environment

Increase of traffic will cause
increase of noise, dust, emis-
sions in the boundaries of the
settlement

The new road crosses mainly|
agricultural land , impact on
fauna, impact on landscape,
loss of productive land

The new road corridor crosse
some agricultural land and
run close to the Mtkvari
though developed area. Land
clearance is required —i.e.
impact on flora and fauna

s The new road corridor crosse
some agricultural land and
run close to the Mtkvari
though developed area. Land
clearance is required — i.e.
impact on flora and fauna. Th
section is longer than the Alt2
which means that impacted
area is larger

Social environment

Increase of traffic will cause
increase of noise, dust, emis-
sions in the limits of the set-
tlement., safety risks

Impact on the main source of
income in the area — agricul-
ture; fragmentation of land

Restriction of free accessibil-
ity of the river,

Restriction of free accessibil-
ity of the river - longer sec-
tion compared to Alt 2

Impact in archaeo-
logically sensitive
areas

No archaeological sites withir
the direct impact zone of the

project area known. Possibilit
of chance find is not excludeg

No archaeological sites within
the direct impact zone of the
V project area known. Possibilit

No archaeological sites within
the direct impact zone of the

.of chance find is not excluded

y project area known. Possibility

.of chance find is not excluded.

Note:

negative impact
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between Agara West and Didi Sative (km 114 to km 126)

[ ] less strong negative impact
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between Ruisi and Agara West (km 95 to km 114)
Taking into account the mentioned above and allgviam the mitigation measures suggested, widenirigeosection from Agara West to Gomi bypass,
bypass and the section running north to existiagl between Akhalsopeli and Osiauri (Gomi by@msth 1) is considered as preferable alternative.
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Ruisi and Agara West (km 95 to km 114)

Taking into account the mentioned above and allgviam the mitigation
measures suggestadidening of the sectionfrom Agara West to Gomi by-
pass, bypass and the section running north téirxiad between Akhal-
sopeli and Osiauri (Gomi bypass South 1¢dsisidered as preferable alterna-
tive.
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Ruisi and Agara West (km 95 to km 114)
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Ruisi and Agara West (km 95 to km 114)
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Ruisi and Agara West (km 95 to km 114)
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Ruisi and Agara West (km 95 to km 114)
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between

Ruisi and Agara West (km 95 to km 114)
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between

Ruisi and Agara West (km 95 to km 114)
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Ruisi and Agara West (km 95 to km 114)

9OD0s, dbdMO30 M9bsOL RGO GdJ0.
23H900b OHMIdOmO dmbowgzs. aBob &M5Lob MdgBgbo
3530L0b gOMB0sS b¥HYYEO 56 Voo Bofogro
§9goclacobgdosb
30b633963H®0MHgdMo bs3ool
2393w gboom.
24 | 60sog0l/d3905 83969d0L Egbsgol - 9OLgdME0 3099393 JO0L
bolosmolb 9933w 5 Hgomsmobgdol
LobEgdol
695000GSE0S
25 | gHmboob, dofob Lodmdsmgdol, 65330l | 8goMy G560 asLfizMog
3990 9969x%9bGH0m gdmf39mwo 9000656990056
b9s306Hmwo Fywmob Lodnzmozol
9353905 5 O0bINMHGDS,
9clboegol gsbMoMwo mby
26 | %ol aoLf3mH03 bossyol s Hywol d3069 &M3bob mdg@glo
5006399653 bofizs30m, Bgmoom, Bsfoero
150g0IZ30M
27 | 35960b sd0bdw©mgds #9gbozowsb - dzomy M5Lob MdgBgbo
L6 gdMbEHM Loddsmgdols Mmls Bofogro
28 | BHMBL3MMEHOL BMAMIMdOD dzocy M5Lob MdgBgbo
299mfi3go 3596MH0b sd0bd©mgds Bofowo, sbsbangdgdols
JobEmdo©
29 | B®obb3mGEHOL FmdMsMdOM Jo0owo GM3bob mdgEgLo
390m{i399o bdsmeo Bsfowo, slabagdgdols
0obEmdo©
30 | 4Bob3ots Bogogo L5Fmom GM3LobL mdgEglo
Bofogro
31 | 3565B0@9d0b, Latrg3z9gegdol s bbg. Lodwgogrm &M3Lob mdgEglo
2905¢39bol gMgxbol 89Jdbs Bofogro
32 | 933600 o 350MmbsdMmEdz0m dzomy 3LabEgdgdOL
3°9mfiggo xsbdMmomgemdol H03gdo JobEmdmo©
33 | boberosb dofjols bs3zgmadEg s 5.8. | 8gotMy 3LobEgdgdOL
9obslizEgo 3BgdolL deEMI0MYds, JobEmdmo©
390055A0WJOOL oHBOHOOO EGM.
34 | 9650mGHMOH0DI6ME FHHIBLIMOE DY - -
B90mgdggds doaobGH®owol
909535600 999306900 56
ODYWIONL JOWPPOLIBOL
3500l o8¢
# | 335M0ommo bodezogdo boddodg
35 | 93560900L MO0 ©535300MOWWO Lodoom 3LabEgdgdoL
GMBL3OEHMB, M5953 Ig0dEgds FobEmdmosg. ybob
390m0f30mb 036, 5353905 56 domge 9mbs339mbyY

1033000




174

Environmental Impact Assessment of works for upgrading E-60 East -West Highway section between
Ruisi and Agara West (km 95 to km 114)
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Environmental Impact Assessment of works for upgrading E-60 East -West Highway section be-
tween Agara and Didi Sative (km 114- km 126)
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