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WIEETTH, Ty 7 BOBEIMITREIT. AT 27 104, BT 2738, CT7 15T 5,
ERHR & EERGROFIE BT 5 AR AKETHMEiZ . ek 311, # 312187,

# 311 FHAKBRAKETMER @E8R)

=) R Ry T T 0

A B c [A@o) [ BE) [ cw 2)/1000xb)
1200 3,020 2 | 13 [ 18 20 | 39 [ 18 77 92.4
1000 70 0 1 0 0 3 0 3 3.0
800 2,050 4 | 33 8 40 | 99 8 147 117.6
600 1,613 3 7 1 30 | 21 1 52 31.2
500 548 6 7 1 40 0 0 40 20.0
£rEt 7,301 13 | 54 | 27 | 130 | 162 | 27 319 264.2
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* 312 RHAKBRAKEBFMMAER (FEEHR)

e i S
wem | waes | SOTOEE elrma | ® A e
2) (m) A B C |AL0) | B®) | cQ ) 2)/1000%b)
1000 546 0 0 | o 0 0 0 0 0.0
500 763 0 1| o 0 3 0 3 15
400 923 2 0 | 1 | 20 0 1 21 8.4
300 994 4 6 | 0 | 40 | 18 0 58 17.4
200 209 1 3 | 0 | 10 9 0 19 38
&F 3435 7 | 10 | 1 | 70 | 30 1 101 311

Hi# : JICA FRA]

I HIZ, ENHERRITIEERERO—THL 2 LD, BIIERIZ X DEZTV &R

BRET D,

RRER

264.2 /5 x31,088m (ERIER) /7,301m GHEZER) =1,125 4

FERHRE - 311 AL x 141,046m (£IRIER) /3,435m (FAEIER) =1,277 &L

REAZK & 32,500m% H 55 . H 8K H SO 10,000m% H 27 LB\ 7= 22,500m*/ H 2>\ T, E

OGS L0 SR E SRR O FEEES RO KK EOES %179 & . FHFi 10,500m° H .
12,000m*/ H L EHECx 5,

FRHR SRR A K& 22,500m*H x
FERR I ORIRAKE:  22,500m%H  x

1,125 s/ (1,125 £+1,277 &) =10,500m% H
1,277 5/ (1,125 f+1,277 &) =12,000m°/ H

LLEORENT &, sk 10,500mY B, EEEHR LS GEFARPEKER<) 12,000m% A & 72
0. WHEAAER R GBI INTEAPIKIRARE (K 3.19) LELIARD, ZYKEFHIETHD
T LR T E D, ks, EEEMRH kD 12,000m% H O TRINERIL, K 3.19 TRENEBY .,
A7V Rk v 11,000m 7B, Ak w—H ik Y 1,000m/H &35,

KK AEEZE, MfROIERL TR L, KEBNCER LR AE2FE 313177,

K 313 FXHMBIRAKELERE

ALIE DOBEE R FHAE (mYB)

HEE A HER (m) HR Eefr HFEK )
Desaret Krusa 1,717 1,814 0 0 1,814
Krusa Elsec 1,576 1,686 0 0 1,686
Elsec Metropol 1,852 492 0 0 492
Metropol Granit 1,400 354 0 0 354
Granit Orce Nikorov 1,550 389 0 0 389
Orce Nikorov Ohrid 1 3,000 765 0 0 765
Ohrid 1 Ohrid 2 1,045 250 2,750 2,500 5,500
Ohrid 2 Dalian 3,337 750 8,250 7,500 16,500
Dalian Podmojle 5,006 1,702 0 0 1,702
Podmojle Sateska 2,404 821 0 0 821
Sateska Struga 3 4,267 1,477 0 0 1,477
Struga 3 Vranista 3,934 0 1,000 0 1,000
i 10,500 12,000 10,000 32,500
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b) FIREHR AK

— I, IRIHRAKIZER 315 1R T LB RE 2ODBRNLRD,

# 315 FAHKDOFK LRE

BAE(E T 2814

PR FE A &P

RN B & A ZK B DR R 722 FE BRI AS i
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- KB L BUHERE T
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N, EL L TIARADL L EREesmic L 2 E#N A RARABR RN TH S LB
bivd,
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WCHH SN TV D BUETHAHDOAEHENZ S TNICEEL T (iRICHHA IS TS,
ZOBAMSITHTR 60m & L <1 80m DRI DR FAKRZKIEE LTHY | HEEIL TV D
KIZTTFRKE~EEBNFHE SN TND, KIW 7BV =7 FOREZEIZLE, A7V RHROEKSR
FIE NS TAGE S AT AMCHEAR STV AR 2L &b 11008 E LTER Y, 9,500mY H &
DEBOKNBFTINTND Z EIZiR D,

—JF. BRAEHNIZEBNTHHAKBESFHHAESN TR, 7T A TIEETO K —RFRE
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Lbivd,
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ANDOFEANENST2 2 SOESEPHER S LT,

RKEORHKBIRALVIAT~ AR —/LNOWR | KB OIRKAK DR K T IR H 2 i 72 KB K
Do IEEIRKRDBN K FRIIAA TN D, M, FAKEDO~ o R—LERHKETIHS FK
(RHAKDFRIZ DWW TIXRER R FEHLIEE S | B AT LIHAVAAL TV D,
naTniaw)

BHE 31 KEKABARLR

EROANEEIT, KB & TKENTICRE BB H A TWH 0, REMKESWEH S
TW7euy,

(2) ARAFHAK
KTIKE Y AT DD OARIEBGRAKIT, £ 316 IR T LB KEL 32DRMENRH 5,

#* 3.16 FRAAFELIRAK DR
A E T R
WVERIGHE )] % 8 2 DI A B EFHHITFEE LT\ D 7 BRSO FR AFITES
ERUBES NN VN TRES B 73 DR TR DAL i & L CTHIZ Crn Drim JINZ i S 4T
W5,
Struga3. Podmojle, Dalian D47 75 GESIHRIMR Sy DFEAN T /K AN K HF
b. AR > 7 A | (2 Crn Drim JII (Struga3) & L<iIA 7V Rl (ZOfMAR > 7)) (ZhE S i
TW5,
VOSKA Hi[X ¢ VASIL STEFOSKI i 0 (ZALE T 5 2 % FTD~ v R —/L Tlid, R
IR Z A7 Y R~ T 572004 — "= 0 —ERNHEBE SN TE
CEMR~ R —L | U NBERIFICRBW T~ R — b b OUK N BEBEIZRAE L TV D, Z o
R, REBURLZR Y V' — MR TV Tiliitkds 2 A3 % HOTEL MIZO IZBERE L Tk
D, RAFRHGRAKIZ L DEE EOY 27 N EEESRD (K 3.36 2H),
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(1) HaRpEss

KEKVAT LIEZAZ Y FEBOF 7 U Rifi kO b o= izt G &3 5 P kT
HY ., BRERIIBARR FICKD2EKEZRTRE LTWDZ ED, IR TERIZ Vranista 7K ALEE
5 E T FTOHRER TS RER STV D, R 7 ORRIL, £ 3.18 OAMEALOBLHK &
IR TRRIZ TR AT A OREGH 22 EEKEN D72k TR R 72 L, IENZ
Granit FAKR FHLURBEO I L CIX RN PAE LENA 7 ) 2 — R T2 AL T 5,

W, EFL L T2R o T O —EITEERTNIC A A ZABUN OB KO R A Y BUFOEEIZ LD HE
BrEnizm, N7 GBIt 2 v A7 ARG ORM (FIZI1E, 3 OWAZIEE LI REEE O
RERE) D, R T RRTITE 37T IR TARICBIEEIR TR 5 AR 71330 & (70%) Th D,
Bl 21X, Vranista FAKMLELS O5KR 713 3 B BREHK D AR 713 1 B720 TP Eu
ZEMDL, bLIDLIEBEORIRKET 2 &, RENSRWICHRJINZHH L, BREE(LIISE
THV I VT 4 HNRRIMTH D, £1-. F 319 ([CHHREIREOEKTREKE, FTAR 7otk
HE M OVERKEORRE =T,

3-45



# 317 FERUTHEROME (2014 £ 10 A ER)

’ Q’'ty Unit
No. City Pump Station Pump Type (Planned) | (Available) | Capacity Remarks
(Unit) (Unit) (L/sec)
1 Ohrid Krusa Submersible 2 2 40.0
2 Ohrid Elsec Submersible 2 1 40.0
3 Ohrid Metropol Submersible 2 2 85.0
4 Ohrid Granit Screw 2 2 130.0
5 Ohrid Orce Nikorov Screw 2 2 170.0
6 Ohrid Ohrid 1 Screw 3 3 315.0
7 Ohrid Ohrid 2 Screw 3 1 425.0
8 Ohrid Dalian Screw 4 4 400.0
9 Ohrid Podmojle Screw 4 4 410.0
10 Ohrid Sateska Screw 4 2 410.0
Ohrid/ Screw Ohrid 3 2 412.0
1 Struga Struga 3 Screw Struga 3 2 225.0
12 g:;'; W'nga Screw | Intake 3(*1) 1 560.0
13 Struga Industrial Zone | Submersible 2 2 200.0
14 Struga | Kalista Submersible 2 0 24.4 | Stop by trouble
15 Struga | Elen Kamen Mono pump 2 0 24.4 | Dismantled
Total 15 stations - 43 30 - -
*1 : 4 places are prepared and 3 pumps are planned.
High : JICA FRAM
* 318 HMBEMOBVKE (2013 F, KK K)
Unit: m*%/H
- Existing (2013) HPF
Category ID Mur_uup Section . . _g : : . Ground
ality Domestic | Industrial| Public | Tourist Total Total
SC-01| Ohrid Desaret - Krusa PS 40 12 4 178 234 234
SC-02| Ohrid Krusa PS - Elesec PS 20 6 2 244 272 506
SC-03| Ohrid Elesec PS - Metropol PS 0 0 0 241 241 747
SC-04| Ohrid Metropol PS - Granit PS 143 43 14 0 200 947
SC-05| Ohrid | GranitPS - Orce Nikorov PS 51 15 5 1,014 1,085 2,032
SC-06| Ohrid | Orce Nikorov PS - Ohrid 1 PS 2,095 629 210 776 3,710 5,742
SC-07| Ohrid Ohrid 1 PS - Ohrid 2 PS 850 255 85 264 1,454 7,196
Sewerage SC-08 Ohrid Oh_rid 2 PS - Dalja_n PS 8,729 2,619 873 2,873| 15,094| 22,290
Connected SC-09| Ohrid Daljan PS - Podmojle PS 0 0 0 179 179| 22,469
Area SC-10| Ohrid Podmojle PS - Sateska PS 0 0 0 0 0| 22,469
SC-11| Struga Sateska PS - Struga 3 PS 1,006 302 101 397 1,806 24,275
SC-12| Struga | Elen Kamen - Elen Kamen PS 0 0 0 0 0 0
SC-13| Struga | Elen Kamen PS - Kalista PS 45 14 5 0 64 64
SC-14| Struga Kalista PS - Industrija PS 131 39 13 0 183 247
SC-15| Struga Industrija PS - Struga 3 PS 0 0 0 0 0 247
SC-16| Struga |Downtown Struga - Struga 3 PS 4,692 1,408 469 2,908 9,477 9,477
SC-17| Struga | Struga 3 PS - VVranista WWTP 0 0 0 0 0] 33,999
Sub Total 17,802 5,342 1,781 9,074| 33,999 -

DAF: H /K&,
HR : JICA FHA [

DPF: H#xK/KE,

HPF: R K &
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1) A7 Va—Ro7Y
AKFKEY AT DORYIWE O FHEHE, TTNOK FAKR THTRYOREEZETITTKRKEZ
DFEFMHILGFTHEEL, T T LTEYOREEZITO TS, - T, & FAKKRSTHT
T IVAELEENA Y J 2 =R TREEHINTND, L, —RIICAZ Y 2a—R

TVER TR NIELS | EIIEBERORRIZ > Td & i, Vranista EGIZEH ST
WARAZ Y 22— Ry 7P OMREZFHA L CERG B HEOEESZEH LT,
ZORER, A7V 2a—R T DR T R OEIEORAENRILIT%TH Y, ZOFEIFAHYEL

BHEDOERKOBERIZ /2> TWD ERDIND, ZDIRWEhE] iﬁ7kﬁ@$;:7ﬁ>)ﬁlf\ FEHER A K
ﬁuifﬁgénfwhi%iyk%%if%%%@$im%&ﬁ’&%éﬂékﬁbﬂé@%
AV 2a— R T TKRAKFR FICRZHB UG5 BAEDRIZ TS BEE W EIND Z &0
Ex%@@k%$/7lﬁék@@$ﬁ$ﬁ%%%3%@%uﬁﬁbﬁﬁﬁﬁﬁﬂﬁ%m4m
/KWh(= 8 MKD/KWh) & L 7=,

=R 1 WOAKNLZ Tl Y 7= 0 CiEls L7254 (BLR)
A=A 2+ WA % i | FETENGA K 1 DL _E C iR Lf:;ﬁa
=23 ATV a— R T KPR FITHEF LIZ5E

# 320 ¥—RRETF 4 —

y—a| mepE | Jhmh | EEEHE | EmErk | Emmwaik
1 37% | 59.2kw | 518,592 kWh (4,142”5722'(;2?(;?) -
2 500 | 438kW | 383,688 kWh (3106;”223'8&9'(3 (1’072’;222’2;4}( E)
3 75% 29.2kW | 255,792 kWh (2’042';22'“::; 3KE) (2’10‘;'232'55&3
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W2, MAE Y MZAEIZAZ V=0 BRETHY, KFERCTEZE|&E LT A T F U AT —
COFBPBMEIZ D, X @@%mﬁ%@ﬁﬁﬁﬁﬁﬁﬁﬁé*&#% BRI E T D
VERHY IO OEFE M EZ R THNROENN L DEEOUEET A /A—F 5121% 10 L4
L%#Dﬁ%%?iﬁwo%of\ﬁﬁfim$$/7mmﬁﬁiﬁbw&%zéo

2) KPR TE
A TKIE Y AT DOREHT K OKEDD 72 Ik D FKR > 785 Clrdk R v 7 &
TWD, KPR FNIAZ Y 2 =R 7 L RBRICEMOREELZEWT D720, N7 0Lk
flZA 7 V) — 2 EE T, MALZEYEZE KPR 7 THESETHRFEHETH LN, B

3-49



(2 K B PAZE ORI TV,

A K v —JI i ® Elen Kamen 78 > 755 Clid, BYOAZEEZE 2 THthOE€ 2 R 7 (A7)
2 — X A7) BERE SN, R0 Y OAZEDORBITR S hoT-, X, Kalista A8
TG TCOR T OREEEZEZ T/ vy TR A TOKRPRTRRAE N0, BYOZET
BfEEIERTH D,

ZI T, —HOKFR T TIIHANZ A7 V=V BEAE Y AR E I, KPR 7O
EOMBEIIMHE INTHHE L H DM, BHHOART YV —U N2y N i%iE LIS Tl Ey
ESICHRET 2L D2 & THIN TV DG S H Y | BRI E TR,

(2) FEEOHER - Rk J7 Ak

1) REAKKRIZBE T 5 %R E

TR TG OEFEMR ORI, BSHEGICTHEELRET 52 EPNATH L, KEOF
FHCIR AR ARICBIEMED R TRE LB TE LR TR, A2V T AL A, K
A V72 EORINRLIO R > TS FITERHA STV DA, MIAKR S 72 < A A A RIS OHFE A
B L CWD, 7272, IR 7 OEE N E STV DR TIE 2 < | Orce Nikorov 7R > 785Gl 2014
FTANL 10 ADHIZAR Y 7 1 BEDEENERIANATND, LL, RUO7OEHRLY L ifED
FAEFE R E L, EEBMICAE DRV TS 5, Z OBHIIRRMN O S FEOMB N B 2
& LAEBR T E DR AU K D BURIE IR O T2 OBIERHBE L TWDH Z LItk b, - T, MfEL
Y IKE 72N DICHR RN BB TH D, £ 2T, BERAFRRIC/ > TWD I DAL,
EDTDIZAT Y —r Z3FE L, RFEHUGEDOTOITIMALY Yy MIA T T U AT — N ikiE
FETHD, ZHHOXE T IR T HOEEMEIRIBICH B L, A 7230 U7 REC T
BRICUIER 2D 2 L TRAKRDEKS AT LOBEEDNHERFCE 5, /-, Pl L BINERT 5 2 &
TREKEZGHHE DD, T EBT 2 BIITLEIG O LT 2 0ER’H 5.,

Z 2T, REIGORN D SN D E TR, FHkR L TIGORKELZEHET 5 Z & T Cr Drim
J~OEEEL L, A7V Ri~OiiEZHKT 5, ZORE, 47U RO TFKIZES
BREGENRHCTED Z LD, TNOOXRELEIT D L L TORIZR D,

o BIERHES 1 BLLT LBRBHIRZR WS T, FiEhEn 4 BB Pitg 4 & o T2
< &b 2 Bl EERH R D ERICEET 5,

o EFIIAMYS 1 BEiRA AL L, Vranista PR OBUKKR > 71347 U Rfik O
A2 by =T HOEFHEZR D 2. 1 6B L& 2 BOLZHEEEZIT I,

o KK Zp Ey s L7-BRITA Y 2 BiEiE4 1TV, Vranista F/KALERS O UK R >
FNEA 7Y FHEOA Sy v —HHiOGFHREZR D 2.2 6 & 3D HELEZTT 9,
Wi, Ohrid 1 TR 7HLIKEIT 3 AifElnz LT 255055,

2) ZTOMORIEE

O 27V 2a—Ro FEOWERR
R TNENELBHEBRKOFEZ>TWDEAZ Y 2a—Ry T 2RO B VKF
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R TICEHTHRIIZEHEORBEOL 5T, BYOAEORIENLH LV, £Z T,
A 2 =R T OIEMEPTGAKN L, ECHEICERT 5 2 & 2T 5, oF0, X 3.38
RTHRRIS, BERX DIKNLEE D & D IKNAIAF B AT D EWGAKN DS B EWGA KN LA Bz B5S-L
2B AR7 Y a—Rr T EfEE L, BEEIGAKAMLL TR T Uiz HAE LT 2 [ KGR A& 0%
T 5, BARMICIIBERR OBEXBEOUNE AT O Z LI1T7/2 50, SCADA T AT LDEARFZ
RN T OEBMEOYLEN LI/ H DT, ZOUEERFICA D TEMTIUTR,

V Start Level

2m I V Stop Level

X 3.38 MIXRFEEROREKAL

@ R TEGOWNT — N O%iE

BE, A7 U 2—AR 2 751E Vranista LR O Intake % BRUNTHREAMBNZ IE7K S — R A3E%
BEINTWARY, (o T, AZ Y a—Rr 7O FEEZ DA T F v A%IT ) BICHEA L
v FOKERSVEENKETH D, BT, Struga 3 DAV Y 2—R 2 TR L7=28, %
DIEFOT=OFWARIZ -, KEEZFEO TR LIZEDZ ETHD, 2T, WiAE Y hD
MABIZIEAK T — FARET D 2 &2 #1395, BARMIZIE, SR 7oA v F %)
DWRERZ DT — METMATKEILD D5 — &SI K > TEWSIT 5,

® SCADA ¥ A7 LDEA

MEFRE PR 2 AM9IC SCADA ¥ A7 ADMAZMEIT 5, DF V., &£ FAKKR 75T
HEAS T, R T OEERIFIEZ1T 9 5613, FARREE )G ERHIZ TR 75 < Ik
BT~ E LT D, 6o T, A7ZRMAKMARHIAR V7 OB mENIC L 547
U R~OBER 0 . W02, KEWRIC S BD & 3 Eisikec L 5 BB ROJRAI 72
STND R, RG] BRI 21T 5 2 S ITRBEIGER OE = X O TERN
&b,

BARBYIZIX Vranishata 2L N OB ICBER OBV H D03, T4 O3 HE 5%
HERH AR 2B AT 5, X, % TR THTE, BERROR 7 EENED D WGA KN K&
DR 7 OEER(E 578 2 FHRET D7 L A — T JAF, ALEREGN O H AL BRI
BV O ARSI 21T 5, — 5. PROAQUA [ZHYEEIFRO MM L Ak XA HLEL T
WAHD, MRS X - CEENSEREL2WGAERH Y | FEOEROFFTFRAL
L%, 22T, BUEERIZR > TW D EREMEZ I Licins A g+ 2, #
5 B ah 23 FTHE 72 il T & iE SCADA v AT ADENILA[RETH D,
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FOFFBIEOT U N FA IR FERONE LT B,

5

O Bif(Remote) % Vranista /KALERIS PN ORI AR E L. [FAEIEN OEKR 7
5 1 T N 14 5 BT D4 FKHRER - 7512 JR(Local) & 5% &3 5.
© BEFEBIIEENE MR LZ 2, EBHROAH CIRE SR EFROMRE T X8

A¥ 2%,
© BRTOETRISHT LEMAEB L, KA 7 OEE - 4=k - HFE, WoAKNE
ELT 2,

@ “Remote * Local”®UI D B2 A A v T %4 TP > 75T E L CHIGHEL &
T5, OFEV . BEE#ZZ Vranista AL S OER I F KPR 7RO E
FCEEDSWNW T THI Z L T 5,

KPR TG OBIERS

KEKYAT LOR THITRYORENEELEET D L 2B L, A7 Y NiifH
DKRBPR L TEERRNTIRE DR FHRIFA 7 V= 2R EE T, BMLEO TR T T
BT HRFERTH D, TDE, KPR TORMKE ) 7oy TR TELTHDR,
B OFEE Y ORJEPFEHE S TWHRU,

o T, KPR TDERMANCAZ ) =0 ZRETIDE2HGRNEER D, EE, A7
U— U MERE STV D KRR TGRS A LT &R P | R
Lic, 22T, BFEO~ U R— N E A TOKRKPRTHITR L, ¥ 339 IR TSERE

"R D,

Portable Lifting Hoist

GL
R ,. AR
_._._i\< ><_I. ............. 8._ %
[
Screen
Basket
¢
— 0
/Submerswg

B 3.39 BEERAKHARVTHOUER
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® KFRTOEE

R AT ERIZw VA= ARAIIC A 7 Y — v D% E TR L7203, XﬁU~V%L
W L7 BN L DR T OAEZRET 2212, BICLEE 2 T LW Bk ae
@wayf%%iﬁé

T, KFAKRY AT ATHRASNTWS KPR FOHEKERIT, 1.3mYmin ~

10m3/m|n EMEIEVNT L E ., 1.3mYmin ~ 3mmin FRE O/ ER Y 1L, MEHTE L RE
LU TEYAPRENZEBLRVALT v 7 AR FE2FEHT 5, —77. 3m¥min ~
10m*/min OHFEPHOH « KRR L F 13, PREOY A XK E < 72 0 Bppdd e e
NHZEERVTHEOMEEZZBRB LT, vy ray PR T 28T 5,

(3) ftiam (FREEOHH)

1) TR TR B 30 F23FRE L, EFHL Lo AR Thagx o —iBiL, HEqI
AL ZABF ORI O R A Y B OB AT L0 FH S0, K 3EIOR Y 7 NEERK
B Zp & CIEfL SR e\ BRIC GERR ATREZR AR > 78 1 B LEWR U 7508 3G H 0 |
ZORTIPEIET D & TARR T RRCEELRET Zenb, RAILTHR S 7%
WRIE, HIHT20END D,

2) FARUTHBIZZ<HEMENTODEAT U a—Rr TIETINEELHENA Y » b3
bDHHOD, AR T NRIMEL | FHARKNLEEE 21T 9 & KIFIZAR 70208
KT L CENEOMRIZERDT AV vy "R3B D, 6o T, WIAKN Z R L TIRAKNL

R 2T DR WER 2 A XA AT & ThH 5,

3) TARRUVT VAT BBV TKEND 2D ERANC S < RiE SN TWA KPR 713,
W7 ORE BT INAZE LG K HIEOFEIZ > Tnd, #oT, N7 BIAE v b
DFMATBIZA 7 V= ZZE L, TIDNHELENRLT v 7 AR T EDORRDP L
Th b,

4) B TFAR T BITEAFEEIE TH Y | Vranista FAKLEIE D EFHREE TR 7D
AT IEF R 21T > T D, 18> T RDREIR 2 8 AR 75 OB S VBRI T
KR T2 AT ARROFEGEEEHEN R TR, £2T, TR AT A2k %E
BRI % SCADA 3 AT LD ANMITH 5,

3.23  Vranista AL

(1) Vranista F/KALERIG OAEE

Vranista F/KZLERLSE (LIRS, TAALERES) 13 1984 4E7> 5 1986 RIS T T RA Y OEIZLY
RSN, ATAKLEEIIA 7Y RER by b— TR Z5GIC, BEROEKR L 74 RS
LIt A LT 16K Z @B L T\ 5, PR OMEE 238 3.21 12, TG OME TR
X 34010, T o —[ &K 3411257,
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£ 321 TARAHEGOME

H H B =
1HARINEE 7L YRR (G5B TR)
et Crn Drim J1|
i ) AR T D> 27 V—r D kb > KisZ 7 > Bkt
{HRKIE 7 1 2 N ]
> WHFEIFEAD> i
. ) 1HIRLETERE > 1HIEIEMEM > JBIEBKEUL R 7 LX)
IR 7 a2 A

SATIHVER H RCIFIR

it : JICA FRAH

X2 b

Crn Drim JI|

HEFREA %

TR LR

1HIEZEERE
X2 Fili

IGH
X2 1%

TG VETRAE
(BELk)
A PRAR % 1HIRR H REIRIR
27—
- YLbih

~ 5y BAE

TG IR A
X 11

RN

X 3.40 TAUEBOHEER

Wit (R PEA)
~

TG URZETERE
x 2 Fili

I | 3
UL B < {’??K
x2 <> <— 51

xa Ny~ ]
AT Y= T 3 —>

- VLR
A SR TH VR
A

Rl

341 AWET7o—K GFER)
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TS ORI B S A7z R R AR M O s B O 2 2 % 3.22 (TR,

= 3.22 HEEXEREHEYE R OVER A

H H e A AR
fisk B (B ek H ) 120,000/ 70,000 (A 1)
i e B HY-¥) : 40,000 m¥/ H
EATGAR BT 1 144,300 m¥/ H (1,670 L/FD)
W73 5 3,200 m? x 21k
e R (117.5m x £ £60.0m x 7% £3.0 m)
MLSS 4,000 mg/L
[r— 4,400 m® x 2,
BT B e (%40 m x ¥ X3.5m)
K T FE AT HERE : 1,260mY/HE
- 3,200 m*x 2t
B TR e (I§17.5m x £ X60.0m x 7% X3.0 m)
T RE IRF ] 10-15 H
i 55 7Y 850 m® (JE£%16m x #J 4.25m)
15 TR pASTE =Yy <018 m¥m?/ H
T ER 05-10 H
. » JVER 2 L LU AR (8-16 MY H) x 1H
PRI B 20 25% (BAHK)
FHEIKE oA R
S S AU L 30 mg/L
BODs 100 mg/L 20 mg/L
CODcr SRR L FRIRIE L

Hi#t : PROAQUA

(2) HEFFEHT—X
TR T3, MAKREIZEHI SN TV AW, MEFEIT —2 & L TRAKE (JLFEEK
), KOk E L KEZ2RT,

1) WAKE

A FEEIHiEAK R LB AR O TAKE) 2K 342 (TR T, ZIUIARREDOHEITIC
T204%7H1BHANH9H 9 HETORN2 » AfiER L CREH Lo R Th b, 2
2B & ERFRZITK 40,000m% B OB KMRH F LTWD, EI-RRRIT, BROMEECR
RUBEEIC X528, FHUEIRIC R 5 B P o B kok 1349 100,000mY H Th - 72,
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120,000 - T— -0
— I - 20
M 100,000 - L
:’E, 40
ﬂ 80,000 +———\— - 60 _
R 0
& 60,000 100 gy
B+ &,
m - 120 &
40,000 - - =\ 110
- 160
20,000 W = -
K E - 180
0 "Qav m3/B" 200
N L SR P U R P S
N N N N N N T N e N N e N N e o P [ e o e oo e oo oo e e R
ARSI SIS IS IS S S S SRS S RS RS RS S i e K B e o o e b b M S S S RS S S S S S S i S i S S i S S S i S e o o Ko Ko o B B o)
SRR R ER RN aE N RN NN NS SRR R IR B R R R R R S NN RN
342 FWAKEDOEE)
2) ik E (LEDKE)
HSEW ik & (QLBiKE) 2% 3.23 KON 34327, ABGICHA L TW5 HEY
K EIE 40,000mY HFREETH Y . 2007 4ELLREITEEZE 72 A K B O EL B FHZHNTZRD &
AASTAN
# 3.23 BYHHiAE (UEKE)
A7 mYH
2006 & | 2007 & | 20084 | 200904 | 20104 | 20114 | 20124 | 20134 | 2014 &
1A 31,336 45,760 42,962 N.A 40,699 38,978 37,567 40,458 N.A
2R 16,793 43,498 49,284 N.A 40,745 42,650 29,167 34,285 40,470
3R 23,514 39,426 44,564 N.A 40,665 36,544 33,599 33,221 39,439
4 A 24,462 43,251 44,215 N.A 40,546 34,889 32,138 46,132 38,424
5H 12,803 45,308 45,530 N.A 40,499 36,415 41,660 35,512 43,697
6 A 30,994 42,374 N.A N.A 42,361 43121 36,116 35,000 -
7H 26,118 43,731 N.A N.A 39,782 42,077 43,939 41,900 -
8 A 26,139 42,153 N.A 42,504 41,180 41,090 35,313 N.A -
9 A 33,760 37,058 N.A 36,882 38,197 29,919 43,296 N.A -
10A8 29,058 38,400 N.A N.A 37,802 36,427 43,365 39,005 -
11 A 29,329 42,542 N.A 44,112 39,753 39,132 41,087 39,338 -
12 A 35,513 40,306 N.A 45,221 35,440 34,296 36,650 46,367 -
i 26,652 41,984 45,311 42,180 39,806 37,962 37,825 39,122 40,508
=K 35,513 45,760 49,284 45,221 42,361 43,121 43,939 46,367 43,697
=/ 12,803 37,058 42,962 36,882 35,440 29,919 29,167 33,221 38,424
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60,000
—0—2014
50,000
m —=2013
13 —=2012
40,000
@ 2011
gso,ooo 2010
m ——2009
20,000 — —+—2008
———2007
10,000 2006
0

1A 2R 3R 4R 5A 6RA 7A B8R 9A 10R 11A 12R
A

Hi# : PROAQUA
343 HIKEDOEE)

3 KE
Vranista FKFRSE OHEKIEREIL, EU F54S (91/271/EEC) DOHE/AKIEUEDFPHN T, Y%L
PRI DR EEHEEIC RS & . PROAQUA I L » T TDO L S ICRESN TV D,

# 324 TAROFEFZOHEKEEER

AKEHEA HEAKRHEHE
TSS 30 mg/L LT
BODs 25 mg/lL LLF
COD, 125 mg/L LA F

Hi# : PROAQUA

T AAVER S O i N K OV K 13 PROAQUA 23 EHARIIZEHAI L T\ 5, 22 FHAITE H I,
pH. 7K. ¥AFEER(DO). VW & (TSS), (L FHIlEHRZ R E(CODe). K OVEW LT HIIEFE
FRE(BODs) T 578, TRALED D EBRHORIENEA TE 20> 2B BITIKE T — 4 N
KELTWD, IRAKEROKGEAKEZK 344~ X 347 12777
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a. TFilEY & (TSS)
#% 325 MOV 3.44 (2 A TSS %79, 2009 HFLLENIMAKENLZE L T LT, £
1,000mg/L # B 2 5 KB FHE STV D, ZAUTRIRE 2mm BL_E D IHEY) % G AU T2 TR EY) % TSS
ELTEHIILTWD LHERT 5, EILD 2 FMOFEERAKEIL 80mg/L F2EETH 5,

& 325 WAKE (TSS)
A7 mg/L

20054F | 20064 | 20074 | 20084F | 20094F | 20104F | 20114F | 20124F | 20134 | 20144F
14 297.9 169.5 N.A 905.8 N.A 212.6 N.A N.A 60.1 36.3
2 H 55.6 152.8 N.A | 1,108.6 861.0 193.5 N.A N.A 60.9 70.8
3 A 156.6 217.7 N.A 7035 | 1,437.9 2211 N.A N.A 226.6 89.9
4 A 137.4 215.2 343.6 422.0 789.5 125.4 872.5 N.A 89.5 113.5
5H 84.2 42.0 709.6 | 1,064.2 807.4 N.A 136.5 N.A 38.5 108.2
6 /] 217.0 109.1 956.0 397.0 | 1,669.7 N.A 152.6 N.A 49.3 91.1
7 H 285.5 119.2 697.9 893.2 957.9 N.A 56.4 N.A 70.7 -
8 A N.A 74.3 532.1 342.2 775.5 N.A 41.3 114.0 65.8
9 H N.A 521.4 573.4 | 1,600.8 753.2 N.A 122.8 108.8 67.3
10 A N.A 450.2 597.3 | 1,496.5 | 1,559.9 N.A 89.1 320.0 68.5
11 A N.A| 1,389.5 686.0 804.3 730.9 N.A N.A 104.1 57.6
12 A N.A | 1,633.5 965.4 501.6 | 1,193.9 N.A N.A 72.3 36.3 -
S 176.3 4245 673.5 853.3 | 1,048.8 188.2 210.2 143.8 74.3 85.0
K 2979 | 1,633.5 965.4 | 1,600.8 | 1,669.7 2211 872.5 320.0 226.6 113.5
5%/ 55.6 42.0 343.6 342.2 730.9 1254 413 72.3 36.3 36.3
1,800
1,600 R % —1 =0-2014
1.400 =i=2013
=—=2012
1,200
- =i=2011
2 1,000 ~=2010
& 800 —=4—2009
|_
600 2008
w2007
400
2006
200 + =6==2005
O . } 1 } 1 } 1 | ] | | | | | I

1A 2R 3A 4A 5HA 6A 7H 8HA 9A 10RA 11A 12AH
H

H#h - PROAQUA
X 344 JAKE (TSS)

72¥5 2006~2010 FF-DOAEIZIZ 1,000mg/L &8k 2 D mVMEZ R L THND B DORZ VN, T HIE5y
Bri@fe & 72 I3 EFHRFOMBEIC L2 BREMBEBZ b D,

# 3.26 KO 3.45 |Ziiie TSS A7, 2010 FELARE O fe RAE (A [FE8)1% 2013 4 1 A &b
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30mg/L LA FToh Y, MRk EEEZwmZ L T\ 5,

# 326 HwAKE (TSS)

L7 mg/L

20054 | 20064F | 20074 | 20084 | 20094F | 20104 | 20114F | 20124 | 20134 | 20144F
14 16.2 16.2 N.A 23.7 N.A 16.2 N.A N.A 317 9.9
2 A 38.6 115 N.A 10.7 495 24.8 N.A N.A 12.3 21.9
3 H 25.4 114 N.A 14.2 12.4 20.5 N.A N.A 14.1 175
4 A 185 8.0 219 23.0 23.9 13.2 8.3 N.A 125 8.3
5H 11.6 24.7 16.3 15.1 114 N.A 5.7 N.A 125 28.2
6 H 22.4 12.7 26.8 9.9 15.3 N.A 18.2 N.A 18.2 15.8
7H 26.6 14.3 11.6 25.9 70.8 N.A 13.7 N.A 15.0 -
8 H N.A 23.7 57.4 124 87.5 N.A 5.2 215 13.9
9 H N.A 12.1 8.8 22.7 7.1 N.A 215 11.4 9.4
10 A N.A 37.2 355 5.0 25.8 N.A 12.6 11.0 12.2
11 A N.A 30.2 8.8 9.9 21.8 N.A N.A 10.7 15.0
12 H N.A 15.3 47.9 3.3 145 N.A N.A 14.2 145
S 22.8 18.1 26.1 14.6 30.9 18.6 12.1 13.8 15.1 16.9
TN 38.6 37.2 57.4 25.9 87.5 24.8 215 215 31.7 28.2
/N 11.6 8.0 8.8 3.3 7.1 13.2 5.2 10.7 9.4 8.3
1,800
1,600 — —0-2014
1.400 ==2013
=e=2012
1,200
- == 2011
g 1,000 ={}=2010
% 800 =4—2009
-
600 2008
e 2007
400
2006
200 - ==o=2005
0 - M : - I S B
1A 2B 3R 4R 5HA 6HA 7H 8HA 9A 10A 118 12AR

A

Hil : PROAQUA

345 JkpEAKE (TSS)

b. AW byHEFEZERkE (BODs)

# 3.27 KON 3.46 12 A BODs % 7k, 2007 4= LARE O it AKX FHEE Cd % 100mg/L %
KIGIZTEISTED, ZORKE LTRAKSCAIRKIZE VAR AT b O L BESND, Hi
2 R O TEAIKEIL 50mg/L F2E & 7e > T\ 5,
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# 327 HAKE (BODs)

BN mg/L
20054F | 20064F | 20074F | 20084 | 20094 | 20104 | 20114F | 20124 | 20134 | 20144F
1A 68.8 56.3 170.4 64.4 67.5 40.0 35.0 40.0 40.0 35.0
2 A 40.6 149.3 210.6 75.7 75.4 55.8 30.0 35.0 114.3 33.3
3 A 63.5 120.1 162.8 84.2 84.2 70.6 36.3 60.0 28.0 375
4 160.5 58.6 174.2 96.6 96.6 477 131.3 58.2 35.0 46.7
5 A 122.6 63.7 289.9 105.5 105.7 54.8 65.0 51.3 417 87.5
6 A 201.0 79.0 132.9 114.6 115.2 92.3 80.0 50.0 40.0 -
74 117.2 98.5 136.0 128.3 121.6 70.2 71.0 87.0 53.8
8 A 220.3 89.7 223.2 127.6 125.4 124.6 75.0 75.0 60.0
9 70.9 224.9 287.2 109.3 110.3 85.7 96.0 58.3 65.0
10 A 53.3 192.7 273.2 92.4 95.3 735 82.0 60.0 50.0
11 A 159.6 224.6 235.4 87.5 80.2 475 103.3 46.7 425
12 A 62.3 208.3 383.6 75.3 75.4 30.0 35.0 375 35.0 -
Tty 111.7 130.5 223.3 96.8 96.1 66.0 70.0 54.9 50.4 48.0
K 220.3 224.9 383.6 128.3 125.4 124.6 131.3 87.0 114.3 875
e/ 40.6 56.3 132.9 64.4 67.5 30.0 30.0 35.0 28.0 33.3
400
350 =0—-2014
—=i=2013
300
=>=2012
4 250 — < —A—2011
o
S
< 200 A B N | - ==2010
o ——2009
@ 150 2008
100 2007
2006
50
2005
0 —_—
18 2R 3B 4R 5B 6A 7H 8A 98 108 11A 128H
A

i : PROAQUA
B 346 ¥WAKE (BODs)

TRAKE D H B % x5 &, 2008~2012 FEICB W TIXAHANMEL . A & £ A AR
ENTWD, ZHIEHOBEE OIS KE - FEAR OB Z , BERALEIZZE <
72 % R HIR ORI A K L= b D LB X BiLd, 2007 FLRNZ DWW THBIOEDIE S D& AR K
&< FHABBFOBME MM T D 2 LIXTE R o7, Fi 2013 I ABRANRVBIEDS ER
TV, WHERHEHIIAATH 5, £z, FFEEE A D LB 278 LTV 525, 2008~
2012 A= & 2007 HELAFTOEDMEN K E < e 5 Z 0D, BIEOEEN I /0T OFIE - (5SS
DEFTENE 2 5D 05 & B FHE ORE R B IXAM R BIZIIG Do To, EEEN
A9 E LTV % 2008 4 LARE DAL DN TR EIE O R 13 B e 22 Bl o0 e e 138 L v, 2007

3-60



FEOFFEMEITR T TEWEEICH D, ZHIKEREREEICRERD-T-b D EEZBND,
# 3.28 K ONX| 3.47 12k BODs &/~ 9, MEAKEDMEWNZ &6 H 1D 2009 4F LA I TP FEE 2
2L TWBIRMTH 5,

#* 328 Hi/KE (BODs)
T mg/L

20054F | 20064 | 20074F | 20084F | 20094F | 20104F | 20114F | 20124F | 20134F | 20144F

1H 7.8 8.8 223 185 16.4 15.0 4.0 6.0 4.0 3.0
2 A 10.4 12.7 20.1 30.7 12.5 8.9 3.7 5.0 3.0 3.0
3 H 7.8 8.1 14.8 35.4 6.6 9.0 3.3 2.8 38 3.3
41 10.4 10.1 11.8 25.4 6.5 11.1 45 5.6 2.2 3.0
5 H 10.5 8.7 11.3 24.4 6.5 8.8 4.3 6.0 3.7 35
6 1] 9.3 10.6 11.2 16.6 5.4 12.3 5.0 4.0 45 -
71 75 11.2 14.3 16.9 8.6 12.1 5.3 6.6 6.0 -
8 H 9.2 13.2 11.1 12.9 19.6 14.7 45 6.0 6.8 -
9 H 7.3 11.1 10.2 11.9 11.8 12.0 5.8 5.3 7.0 -
10 A 8.1 135 6.7 9.1 14.9 12.0 5.4 4.0 5.7 -
11 A 13.8 13.6 26.2 9.9 10.3 45 5.7 3.7 35 -
12 /i 12.4 12.5 10.9 9.2 12.4 3.0 45 35 3.0 -
Ty 9.6 11.2 14.2 18.4 10.9 10.3 4.6 4.9 4.4 3.2
K 13.8 13.6 26.2 35.4 19.6 15.0 5.8 6.6 7.0 35
s 7.3 8.1 6.7 9.1 5.4 3.0 3.3 2.8 2.2 3.0

40

35 —=0—2014

=i=2013
30

==2012

— PEKHME - 25ma/L

(@]

E,0 LT ==2010
=}

S R \ / \ —4—2009
m

2008
2007
2006
—=6=2005

o +—ttttt
1A 2A 3R 4A 5A 6A 7HA 8HA 9A 10A 11A 12R

A

Hi# : PROAQUA
X 3.47 HEAKE (BODs)
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(3) TKALEES DOFERERZ T

1) JEERES 2K

# 3.29 [TALERRE ) DZWIRE R A R T,

G AKAEE TRE OB B I, SO ¥ v 7123861 5 [KBEVF R A R (HRT)J & [BOD-SS £fifl.
BB [kEfEan) & U, (BIRAEE TG REMME O [KkEfEan] & [5RH—ERE
Ml HIEBARBED MEERH] & Lz, 7236, TR OFRAR - 750DV TORETI 2 W
IZOWTIE, R 7HoHEA SR,

K 329 LLEERESIROHTHRER

H H BEAF i HE FEUEEFREHE I
R AT HERF BT — 2 LY -
. - H3F+44 : 40,000 m/ H B
DR A &: K : 49,000 m® H TRAR 7+ 0.56m/s x 1 nos
BOD & fif
H % K/KE : 49,000 m*/day
2) BOD&fif BODs 7/K'E: 80mg/L
49,000 x 80 = 3,920 kgBODs/ H
&~ T, 4,000 kgBODs/H &35,
St A > 7 3,200m° x 2 f# =6,400 m®
4,000 kgBODs/ H / 3,000mg/Lx 6,400m°
V5 =0.21 kgBOD4/kgSS+ H
MLSS {Z 3,000mg/L & T %,
JLAEAE: 6 FFE LA
6,400 m®/ 49,000 m¥ H x 24 I K
2) HRT a1 B (s)OD-SS BT 1 0.2 kgBODs/ kgSS+ i
Sk, FEMEAE: 1,260 m? x 2 fifi= 2 520 m?
3 2
KB igl’g(.)f r:?g/(iﬁ ,2’55 )2 om JEAE(: 25~50m¥(m? ) W
15 IR IR A 850 m® (% 16m)
40,000m% H x (80 -15mg/L) x 0.75 TSS (2013-2014 DAE-H))
=1.95t-DS/H Wi AZKE :80 mg/L
1)5RE HE7KE :15mg/L
1.95 xx 100 / 0.5(%) / 1.0t/m® I5IRF 3R 0.75
= 390m*/ H TG E0.5%
2)7h BR RE 850m®/390m%H =22 H FEVER: 0.5 - 1.0 day af
15 VR RE WikBRES) 12 mYEx1 &
BT 1.95t-DS/H x 0.9/ 1.0t/m® 5%@W$ﬁ9
=1.8 m¥/day (Say 2.0 m*/ H) (15 IREAES)
3 3
)R 20m° /1 /12.0 m/day x 24 16 BERILL T ]
= 4.0 R

High : JICA FHAH

BWIRER L LTS Y v 7 13— RS2 > 7 D HRT TR TR OB L iR <
T TCWeWeh, BENRAGEMOBREICHEL KITT EZE2 65, BTEIXRAKEMEN
DPIRIEEELL TIZE TRRETE TWDR, 1R AKSLRIIKE D IR EL i AKD BOD i
N EFR LISAT, BFENISY v 7 OWMERGE) T2 Z L3 LV, Zhuainz, MAKE
OB NBEE T/ > 7258, HRT VW20 B — 7 BRI L E R 245 2 & b LW
LERZOND, TOMDHEIZHOWTIE, BUEDTRARITK LT oA 173 H 5, KK
WZDWTIE, R TEREILL EDOIBKBFRA LT25A12EKH:2 6 Crn Drim JINZEERE LTV 208
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WTHD, Lo T, WI~DOIEEAFTH 2 B 2 72D OXRPLETH 5,

EF U UBREBICEL TR, BOSF o 7 IR 25 LT D 72 AR SR RE
INTEDOMRELZA L TWADA, ERE L2 K DI H 7 @ HRT M3 < it « B EE I 22 70 e
DHERTE TOWRWEOERRELIFT 52 L3 TE RV, £V VBREIZOWTHHISTE
D &9 HERER OER 2 L TV 7wy,

<ALPRRE S 00 RT3 % e i ok >

FERANTIR ARSI R 5 22 SS R° BODs DI AKE D EF7-$ 2 & BEFRIG S 7 D
BETHST 2 Z L FIRETH L LW 2, ZOMISKE LT, HREEMEZRISY 7 L L
THHT 2 Z &5, —HT, HREEMZBEIE LIS AOMBER L LT, HROAK
SRR E NIRRT OFEATHIE RN 2 FIREEIINT 5 L B X 6508, BFOIGIRLPERE
TN D Z L MBI ATRE Td 5, M 348 \TIHIR L ERE 2 FUG# v 7 12 L T2 356 O
RECE X 2R,

He (A 12)
< <5k

~
e ' A | €-= Tk ()
x 2 Hi |_> <> 55 7Y | o
WG4 7 ety
x2 rpEn=

I

I

I

x 2 Fl
<€=={50e (HiH)

1

1

1

: i

B |
i

1

\

AT D)= —>
LR ]

SyBLAE

TGIRTCIR

—
N i 15 VR A
TR

X 348 WEHT7o— (BREEMEZKIGF v 7 IZ8iE)

| S ———

(ETR)
Syl

<MUERRE ) ORI D sk R (KK >

BEAFAVEAR I35 A T AGE & LT STV D72, BRI T 2 K& G Teihk e i
AP DEE0I3A LTV, ZO7d, FAMEIGITAUREE S UL E OB T L2V E 9
W EFRAI TR HARSDORI R ZFHE L5 Z ENHEE LD, Bl CTHRZi U5 2 & BN
A, PAKABEGEHINICIB W TR S0 OXf I Z ik U NER D 5,

F 3.30 ICBEfFaRR & SeB bt DA ek (5K & OV FKLBEES) (23 R4 215K EAHE8 L
oo TAGERIRDOREN & ., FRQELS ~F KT 104,500m% B DGR F4 %, —75 T,
TFKALERE D 2 YALERRE /113 K C 44,000m% AR TH 5 720, FRRHIR T 5 FARMBL D% 8
1M OFRAE AR B2 BT 5720128, ZOKBEEIZOWNWTH L NOMELH LD 2 L NE
F LU,
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# 330 BEEROCKE - Btk OMERES

A ki (Q1) TAKALEL (Q2) TKILELS; (Q3)
- (Struga 3 PS %>5 WWTP) (TRAR > T7) (2 AL PR gx
T P& 1200 mm (0.8%o) 0.560 m%s x 3 AN
(n=0.013) (A BB, 2 B 3,200m° x 2 ff
=Ll 3
s e 1.103 m¥s 0.560 ms 3’20202 00 ;37524/ !
=1 3 3 ll
(95,300 m¥/ H) (48,400 m¥/ H) IR 3.1 151
PN 1126 mm (0.8%o) 0.560 m®/s x 4 A
H Kk (n=0.010) (3 B&BME), 1 & TH) 3,200m?® x 4 i
BE (B HAERL) (R T HH%) (WEREZS B T 9 1%)
(B 35T1%) 3
- 1.210 m¥s 1.680 m¥s 3’2(1% 00 :]3754/ 8
=1 3 3 y
(104,500 m*/ H) (145,000 m*/ H) ISR A 8 HER & L77)

R RREREAIK O T ARG 3517 2158 AMTHITB R & LT IZKIZK LR R R IR & A 1
REDHRBENEZ BILD, MABKMIIERNIIO 7 77— b « 77 v v 2 2 G0IHBAR O
B Z KSR U, BERAE TIRICHTRE L7206 K & 2 IRAVER 95 Z LIS AJRETH D8, AR
E TR, 7, TR AR (IR 28 = o X7 b CREER B DS LRI A T H Y |
H.oiEfe L7 SS DFRENAHETH 525, BOD DFREIIRETH Y . AHMOAGEE Y 07D EH
BNZPEET DN D - OEEEE N EMETH S,

XY WRRFOWLERRE ) ORBEIC T 28G8ER & LT, 2 2 TR ~D 5 E ARk
FH R ONEER S B O Z PO BLR D b /KK A B & L7256 OG22 72 95,

B4 3.49 1T, BEAFhs% & sk Ofiay (/KM Kok E 3 L OBEfFhEak D - T8 Ot A
KB B BT 2R3, Feds, FAKMLERSG AT % R R IRERER] 5 KK B R INEIRE ] dc
KIGKED 2 (ERREIC /25 LB IND DY, FIRAE OFIRR OB IR 1% EIRfEE L7,

BEAF iR Tl 2 IRALERRE ) AR IR LT D 72h s, BRI K OV R R O W R i R A K BRI 1
HISET R T L BEGOEKEE 2 BRI, ELL EOTRAIZ DWW TN E R LT
WHRILTH D,

SE% ORiER TIXERMOXRIZ L0 REKENED U, B2 2 RILBREE ) Z B85 5 729,
ERIHZHE T3 A5 KR 2 ILERS 5 Z LS AREL 72 5, F7-. WIRFEICIX 2 IRILEREE ) &
HE 2 DH/KZ WK — R T L, & HICHKIONEKIZ 72 o e G B 1Ll S ( A 7 Y — o KR
) ) N BOR S 5 2 L AR & 72 5,
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Q1:1.10m%s
(EIRAET))
(R R M ] 0 K)

/1\4’ N

0.76m%/s
(5 R R RS 32 )

Q2: 0.56m°%/s
(R 7HeD)

Tk

0.38m%/s

Q2: 1.68m’s
(R 7HER)
QL:1.21m’/s
(EIERET)
(IR BRI OR)

Gl

R G NS STYRAY UB T

L&, Bk EBRESR
RRCIVIIERN 5 ¢

—RHTERIC
2 AL

//\4’ =74

0.63m%/s
(5 R IR T i )

Rk E T

0.25m’/s

R
A% DAL PR B
X 3.49 BEfFEMiaR & xR %E OMEH OFAKBRIIKT 5 MBS
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L ) | — 5k
I <> €= ik o)
l9 < mR
F—‘ € IR
"."'::'..F"
Co Ty
I : 1 =|
] 1 1 ||
] 1 1 ||
] 1 1 ||
R
(%) 4y Bk : H : h
] \ |}
13 \
\ 1

iﬂif TR [ 1% tmmmmm

B 350 BT wv—R (RA#KLORE)

IR KL OO BRI X, ALERG NI . D OMEFFE B A B IC T D10 EETH 2 &
LT KT 4,500m° R (Mg 15m, i 50m, AR 3m, 2H) L7225, Zhd,
R KL T K 3 T LR T2 640 2 BERIFREE (4,500m° / (Hmeax inwetl - 21 — Hinax in ory 0.63 m%/s)
X 13600)) DRTHE 3 AIRETd 5 3.51 (TR K O EIE [ & 71,

?ﬂ

BT T i1 P L
Ry T~ 77/\
< £l

N
v Ik
___L\
- e
~ - Yo}
\\\ —
I v
z. N
~ d
w 50m ‘
I =
E sA £
< = ~

351 KT AHL OHBERE X

(Z3) @B (83 - U UBRE)
TARMEGOFRKITA 7 U R OFRER)ITEH A Crn Drim JIIZ i LTV 5, Crn Drim JI1]13
FASHME IR ~DAT )1 Tz, EUFRS TEFR - U VRENFEE ST 541D [Sensitive
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Areal (T34 T 2 ARBEH IR TH B,

Pk, FAMERGICES « U UBRENFEGE ST DG ORIEER & LT, BEFEMi % A 20F]
HATELRENRAR T —va Ty Fik U, SEODIE) ZHHTLIZENBEILN
%, i OD IEIINIR Y v 7 Thb D ML KNI IR - BRI 2 3% T 5 2 & TEMFEIC
Wik« 2 AT DO TH D, F2. U ronTld, BERMEZRGZ v 7 FREEBICEMN UKkt
B TRENGR & HICBI & 2L TRET 2L DO TH H, K 3.31 1A EEALERRF O i s 2 % |
X 3.52 ICELEMAZZE L LORT, MELEICMHE R Z O o B2 MR8 & LT, IS4
VU DFRIEE ., BRI K O A S S L L 72 D,

F 331 B AL B OERE e X FR AR

e F% PACTSY i i
1. RUSE 7
TS [ T i R R ] 12 | (FAEBGEHEED
(ASRT) 13 H (FA YViE# ATV-A131)
%9 42,000m* NA >V E# 2B LIS 6
N M 17.5mx £ X 60m x EE 4.0 mx 8 F
WBLR

(4,200m°/f# x 8 F#f)
(BEAEBUG A > 7 13 ERE DR B )

2. oI,
K i FE A fr 8~12m*/(m% H)
S #7 5,000m? (1,260m* x 4 )
LR Wit 2 10 + ik 21t
7 BEEERELT. AHIKIR 12°C, BODs (i A) = 290mg/L, H /K i =22,000m% H (2030 4£) , MLSS = 4,000
mg/L, SRS 70, GF5Al - MEEREAE =11 & L7z,
Hit - JICA FHHER]

I‘&iﬁi H =] \" 4 \‘ )
N | P A
St i

THBRRA

B PR

<— 5k
<— 5k

VIR AK

BRI
ES B

!
VA

B 352 AETv—N (HELEIGE : %)
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2) R AR
BEAF i a% B OGR AR OB RE 2 2 W13 5 7 b B A & Jaii L 72, BUR R OB Zexhin R &2 % 3.32
FOVEH 3.1 2R,
& 332 fEEk - RIEOKED
H H 2 Wit R

T KA T 19874F I ek S T2 D IIS0EN IR LT b, AR v 745,
TeibH, SYEORE. RS v 7 IBIRLEEM. TERIEMEN S 1B A R B
+ ok | BETHAN, EARBEE LTVA LD RRERITRZ T Hhe, BUED
MR Z A% bR TV DT, 7T v rear s ) — FEROHEESE %
ERENCHE L TV 2 EAUETH 5,
BEM. A T RERERNERL L COA T OMIE LE (B, k. RJIF) b
FECThD,
WK - Bl OBIEAL - ZFEER, W< DA ORI TR
AT SRV B NFT 52 ERNRETHD EBbIE, AT A=V LT
P @ﬁﬂ;mW%ﬁﬁﬁﬁﬁé ENEEL L L TEK - BRI AR BB R K
T, o T, R TOBBELIEREFL TN Z ERZEE L,

i BAICKHE T REBIELE LT, ARY 7, KIS V7« IBIREEM OB

P - o7 L— & R OB TR R RS TR, BRI E

e

NETFEND,
High : JICA FHAR
a7 U— hEREDOFBE ayv I V—hKEDT T v a7y h—=
FRAR > 7) (Tewbih) (RAR 7)) ORDOIET
ar 7 ) — hEEHAHL a7 — hRESL ary ) — hEHAHL
(S BCAE) (st v 7)) (5IeZ2 ENE)
AR T DAL A7) — O g o7 L — & OEF{L
(B B 2 B HE) (B > 7))
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HIRRR TR DO EL {GIE KR DEFE $LiLiIF ot
(2 BT 1 BD5E) BUEIFEH ST

(4) Hwm
1)

BE 32 TALEBFZORI

FRRE DY)
IUKAESG TR 5 B 30 R E |, — ORI LB - ZFb L TE TV
Do RPRMERBIZEE T D RIEIZAS D L T ARZIT by, B LT E 7o iigg ok
D EFaLEX D7D, e - 8 - THICKLER PRAMER L, MRFEHREZIT-
TV ZENMETH D,

%) TRANTIRAA « FHKKEAED = L1220 . RAKERRAEL D bE< 25T
WTREND, ~ OB, HREENERIES v 7 1T UILERE /) % 1
WD L RLETH D,

8) RIS K IO R B KEIRH I TR 5. RIS TR O
BIEOTEKE T T SERNE S - COREEH LS = L ARADEETH 5 A,
EHRRICREET % = & SRS A . AR ORI AR & B B 4B
b5,

) FKINC BU H4 ORI 5 TTREMEAS 8 5 7200, BETE T AALEREHC 25 -
DB B R BB B,

# 3.33 TKAERS O ERR
HKE=am= Hi T AKALER S
| - fRm L 2y — N REAI. HEE 2T
3 g z
D EAGRBOW| i DHE. BEMOMIE. He - BRI
e - BA L B, W
2) Kixv s ons | BHERLE IERE MO 5 v 7~ s
CRKEmET v
3) CSO %I D FE i - UK CSO X5 | MK K DR%E:
4) TR CEH U URE | B ~OER - ) LR ESE

HiL - JICA FEA

324 A rYA MNOHES

XF G DI TR T AGE AR i U O BB IR Z W TH A b FARRLBR SR D3k E S
TV, ZNBIFE—RICBDER R DINAENBICHESERE SN TR Y | LTy 3 ik
FMOSBRIENEEH ST 5,
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FH A Y A NLE R OB AR 3.34 XX 3.53 1277,

% 334 FERI UV A N TFALERER OME

St AL R Jit SRR DML P
Gradiste, Camping Site ek 600 AAH
Sveti Naum, Camping Site SBR ik 2,800 AFHY 600 m*/ H
Hotel Biser EfihRib s 220 ANAHY
Livadiste, Camping Site ek 1,100 A\FH4

Hi#: JICA FRA

B, BAEDA YA MLEFEFZIC OV TS, FAE RN OB H <070 B T KB sk o Bt
HEAFSE TICE, BN FKTEMERE ~DOEEHR A NEM SN D TETH Y . BEOFEFNZILB N
TH KW FEIZBW TSN A4 7 U RfEOBROME B IS KBRS A e DR S h
7oA A MLBERGER D D O 2 3 ST b,

Zagrachani -~ jﬁ%r
Jarpadatn [ A3 ]
Struga
Orovnik
Crpyra [
Radolishta OpoBHUK Koge|
Pagonawra Kocen
Kalishta Leskoets
Kamawra =3 Neckoel
£
Skinderbej K00 Velgoshti
., Benrowty
Ohrid
Oxpug

rad@hda Hotel Biser
Papowna
@ Livadiste Camping Site

Bolng
Konjsko
Honvo

Korbcko

Prrenjas =a

Lake Ohrid
L .‘(l':-h':n.‘i(!.‘

Elshani
Enuiarnn

E3
@  Gradiste Camping site

Udenisht Trpejca

Tpnejua

& it
Memélisht National Park Galichicd
HayMoHanes
[lapi FanHUHLS 4
A Sveti Naum mping

Pogradec {SHEA

VErdove SQIHEEE
rlo Gurras

H B JICA ?HEF“\
R 353 EEARA YA N TFALEGEROEE
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3.3 fih K — DRI

331 BEOXEEE

(1) RAVER (Kfw SEh) 12X 2 MERG 3 1099 5= —r, 2000~2004 4=
(w7 R=THoOAEM 102 5H=>—n)
o FZEIFNFLE] : PROAQUA
o TNKEFEDILE : 2K 40.8km

F 7V RiNOIGAKE : 13.1km

A7V FHNORAKE : 8.6km

ARy —HHNOIEKE - 3.2km

ARy —HAHNORKE : 0.4km

TERERRELE (A b wLb—A 55 Elen Kamen) : 9.1km
Kalista 2£9% N D5 /K % : 3.1km

Radolista 2275 N D5 /K& @ 3.3km

o RNUTHOBEE-ILHE : 10 R 74

247 U Rl : Radojca Novicic 48> 735, Kaneo R 755, Kosta Abras 748> 755,
St.Sofial N> 75, StSofia2 N 74

Ak wL—J7 ik : Elen Kamen 78 > 7385, Kalista 78 > 745, Industry Zone 7R > 745,
Daljan 7" > 745, Plitista 78 o 7%

e Vranista ZLEEOUAE - BT - Hrax Rehabilitation/installation for WWTP

HLEME A7 U — > OdlE

Y L—3 3 RO TLE S B E O RR &

Bl K OB R Z A ~D~ o F A1 —& —9 HoHR#E
FOSTE~ DB 4 B O E

15V TRAETE Dk

P ae O BRI O Rk E

T D S

o UIFEEDHG

A7V RiHIPE R O Wi i 75 KA B ORI DR IC L0 FAEY — B A X
WYER L, A7V R FAKES 2T LAORRICERR L7,

R T OV KBS BHRUCEC K 0 . Ak 2R MERFE BN RTRE L 2R o T,
LinL, FIFORMIL LR THERD b T TAPBRELTEY, VAT ARG
HEMEAZTRR LT,

Flo, TORBEIERMEREHN R INT, RN 7RO T ARG H 2% < O~
BRFELTEY ., Ak R B o EZME 2580 L7,

(2) AA ABF (SECO : Secretariat for Economic Affairs Zfii) 1= J % MEfE it 5 348
o FIIHER : PROAQUA
e 124 HJ5 CHF (1995-1998 %) (112 i 7 H)
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- YL T U ABKEE O E (Vranista ALERE)
- A7V a—Rr7OE (Granit AN 75)
e 0.43 7 CHF (2000-2005 4F) (30 & /7 M)
- 7 L—Ta bt T e U —3 B0 E (Vranista ZLEREE)
- RO HL (5 R TY)
e 0.97 & CHF (2005-2010 4F) (87 & /7 M)
- YL R U ARBKEEDRE  (Vranista QLER)
- KEREREZ (Vranista ALERY)
— TR S DM F O (17 R 7'8)
- N TENEEIREE O (21 R T Y)
o YELFEHOHI
- BAEZ L OR TG RO T KGR AR ST KV | MR 2R HERF R BES AT RE & T2 o
77
- L, AXFOEML DR THGED N T T ABEBLTEY | VAT LFKEID
HEMEA R LT,
- 7o, TOBRBIERMEREEN R ESNT, RN 7RO FARREEZRHIZE < ORE
BRFELTEY ., AR iR 8 B oo B EE 2 385k L 72,

332 BEEREFTOZEEE

2014 NS A7 Y R FAGERIEICBW T, IPABSIC L 2 EFEELFET ThH 5,

(1) &4 : EU, Instrument for Pre-Accession Assistance (IPA)

(2) A4 : Vranista RS OGS « {GKE G XBALE « A7 U Flfijd O b wv—7f
ST 31T D15 K - K RES2E

(3) FHEHM : EUHFS (9L27TUEEC) ZNESFT 570247 U R F/KE i ZET 5 2 &

(4) FEMFE CHPIEHR)
- BREF R ONNFLEIEAERL - 2014 46 A5 6 4 H
- HEE% 0 2015 4F 10 A5 30 4 H
- TEHFEFE 0 20154210 A5 30 # A

(5) FFENA (CHPIFHHE)

~ Vranista FAHEE O - BEAF AR EL O & AR L, FEWERIE O R (D A7 U —
CRBOTHRE) | UV AEEEORE, HREOBE. a7 ) — MEEDORHIE

- JEAREEE AL : A b v L— A T Kalishta #1[X. 7> & Radozhda H1[X F TOEHRIEE
Podgorci Hi[X, Oktisi #fi[X, Dolna belica #i[X 2 O} Veleshta riid>—#, Z41 5 DiHAKE L
Vranista F/KLERIGIZ BT 5,

= 5K KBRS AT Y RHiROA by b— A OB -3 515K « KDy
BT (59 12km)
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(6) HEH K UIUIR (515t )

- BREF R OAFLEIEAERL 300,000 EUR
- EEER 9,100,000 EUR
- TEEE 500,000 EUR
- &Fh: 9,900,000 EUR

- ME : IPASS%AH, ~4~7 R=71 15% &

(7) BUAE D S35 fi 51
- ¥ (EH) : Vranista FKRLERS OUGE K OVG KRR 953
- HENGH  FIS I X W HENAZIRE
Vranista T 7K ALES 0 15 B LB i
Kalishta #1[X 7> & Radozhda #1[X &£ TO#ERER (5.2 km)
- FEERMIM - 2016 4F 1 H2 5 2017429 H (21 4 H)
- FEMERDL : FIS A FEMiFE. IPAIZ LD FIS OFFA T

1

(8) JICA FIfEkg3E & DBk - FfE
— IPA SR FEED Vranista FKALERS O g K O Kalishta #11X7)» 5 Radozhda Hi[X & T O
% CHENKZREL, A7V FHAGR by —HHIZRIT 215K - KO HET S
SRR DAV T28 FARRIZ JIICA FHE L OB ST,
- *ji\ Kalishta #f1[X.7)» & Radozhda #i[X % TORMBRIER T & & 720, B o 75 TOMA
WEEDFEE K O SCADA R 7' (1) ORISR NUE L 72D,
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M T4 DEMT IV IEFIZEZ L DT
ERFIET D,
AFEEYIC, CIPP L#E (Cured-
In-Place-Pipe) & HIFEN D,
SPR T.i% : 250~4,750mm U7 kA Lk
B/ NERIT 150mm, e o ~
RS L000mm p L L | 777 £ L% £ 800-3000mm | 700-2600mm
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(%) | i npcil L Tikcs | ooo-a00mm 800~2,000mm
D %< D 800mm BT 3S B AL NIV 7 7 A Lk : 250~450mm
% 800~2,600mm
° RFL T.3% : #lfR722 L
BERRE M RC%. PVC&H L &, RC 137, PVC &3], RC &% 7, PVC F L1,
A B, A3 20~-30mm FEEE | BEEO A LIT 20~100mm 2 | B ESC R LT 10mm R JE %
BERCRIONDL | 2amisy 5 T S, BT B TIENSEL, 7R,
s B, BR. BAKS~OXE | 5, BE, BAKITEIL | #E, B, BAKITER
BERERAG |y g, FEAIAR, AR BT,
THEHITERE NI A | SPR TIEIEERD 30%02 | Ny 7 A TiEIE 30ecm LL
W 60cm LA, X o e —T3EIFE | T, 771 > Lk 10mm
BERT O T 7o %5‘%1&?75\0 ]?:O‘cm L/L PUF 23 %%
ORAEHIR) DO ANL G e
RITERD 15% LI T3S &7
A v b LIEFERICED
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T S o ST SN 5, Lo T, R FEATET, S TiEE CIPP TiEOERIC
rou®EET S,

(3) et HEAE TR DBE

F 7V RifiO#fRIciE Tk L CIPP THEOZNENZHEAT 256 OMEFELIC O W T
WEITH, 22T, WETIEZOWTIE, REANC LD EAD DMLENEITIE U THERNRE L
B2 DM, OB LY HADR LOTEFRAT 5,

[ TIHETHEIADR LO TIELZ®EET 5 HH]

B TIRIE, AARICE W TR E & FAMPBIENIC R L oo T, Frak® & FZ%LL Lol
WRENB L OMAREN EHTH2EEE L5700, BERE LBHE A 7 ORI & 12 FHH 2 A
DT LT EEFHEL LTS, RETIECI2EROEAIT, —RICLLTO 7 >OHZA LT
W5,

1. HIRMEDOE T
- IRAKE RO 1EK
. FREtE ok
. AR R
. ROBZ AR 1L
. ERAROBRGE (WERE ¢ 800mm Ll 1)

. MEMEOM -

AlEA 7 Y e Tl ERNAEORK R, FROBEICKET 5 Th A 5 RARE OB
JEEITHGR STV, — T, EERNTRAEOR R, RAK & BARRR AR 2R (A F >
7)) BEL RS, ERRERE TIXENE BAT 2 2 EKE MR O T A MEE S 1
TWo, ZOX5RNNE, GRIOEAT, BERNOHEIZLY 12, FKEEDIEK], 3.
Rt b 5. KOBBABIE] 25 Z ERNELRENERD, 7B, 5% RAKXEE
179 2 LT R ERER FARNRAND Z &L CTHEDEITHBIR ST 252 LT LT, &l
wWHNZ_T4. WiEMEomE] OSRLHFRFTE S, BARICBO T, IZIZMEEO M A RD 6
DT ENG, BEMICEADE AW TIEZEREL LTV D0, IMIBWTIEEIADR LD
R TR — RS K U, 2 OMERRIZEEORCKELRE (ASTM KIEM BERER 2. DIBt K1 >
R EAATFE AT ARG, 1SO 45) TIMliSh T\ 5

PLEOEHNG, A7V RO EAIT, BiAddH D ORE TIEIA—"—AXy 7 Thd &
L, EADZR Lo TIERAZ AR S LR FEE 25 LT 5,

N O O bk W

2B, BIADR LOTIERMICH o - Tid, BERREOBREN RS ENENFETR»-720
BFENGRO b D72 & BISRIUZ L - TIIFEADEAZHE T 2L BN H 5 Z L ICHET 5.

HIAD 7 LOBE TiEOHF & LT, SPR-RO (M2 800mm Ajiii D54 1% SPR-EX) (22U TLA
Tk 3,

SPR-RO /L, BKINTIX, 7TV A, KAV AX VT, Fxa " H)—Tli LEERH D,
WA COM TIARIX, 2014 4FK T 110km 28 LCH 0, HiADHDH D O SPR-TM @ 100km & 1EIE
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R Ch 5D, MR TE, EMAED LIIRARTHREOE LELE L T 55D A,
SPR-TM 23 S 4v, N LIAMEIER SPR-RO A T\ 5, HLADEHE X eV iGE . BERR
BN & ORI & SIS BERE SRR O LRSS A Y | JEFH O #2556 2 Z2R LB AN D S
DM, ATIREBEREIC T 7 7 AV EEESERET L THE (K53 2) THhoHEH, 0
E O RBGUTE Z 5720, I, SPR-RO 13 1999 475, SPR-EX 13 1985 470 b i T.IAEN & 5
N, BRAEE TZHMEIRSIC K D E IR, ZOMERIENTER S - 2 L3y, —J5, KEE
% G Tl ANEIZ W TR, BRINIZI W TIZ EN X° DIBt O EEHEA - L TR0, ARl4A 7 U R
ERRIIRD B D, IAKERO LK, fRitEom B, KORR ARG L, matEomn Bicghi a5
HILHbDEEZLND,

1200mm host plpe with 81-21RC [Iner
Nominal Liner ID: 11&0mm

Froflle Installed In close contact with
host plpe. subject to host condlllon,

5.3 SPR-RO Ot LI & fiti LA =

BETIEE CIPP TEICE T A HEE ZMR A 13EE XL LT 521277,

* 52 KEJIEEELTHKE

VATERPY A HER (HFM) & BHMEKEYLY HER (FTHM)
A0 R W T s
A Hea fé}ﬁi; s L) CIPP ik
A B A B A B

Desaret Krusa 1,814 206 113 119 66 102 56
Krusa Elsec 1,686 247 147 119 71 106 63
Elsec Metropol 492 251 509 140 285 124 252
Metropol |  Granit 354 153 431 106 299 194 266
Granit Ni(I)<:)cr%v 389 197 505 133 342 142 365
Nﬁ(g:r%v Ohrid 1 765 324 424 256 335 273 357
Ohrid1 | Ohrid2 250 151 606 110 440 122 488
Ohrid 2 Dalian 750 660 881 408 544 501 668
Dalian | Podmojle 1,702 727 427 610 358 746 438
Podmojle | Sateska 821 331 403 294 358 361 440
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NLE O A FHEE (BFH) & BHEMRAKRYS Y HEE (TH/M)
B~ s
RS SIS > 1] s T 3
T E | BAR IS et CIPP T
(m3H) (FiADH7 L)
A B A B A B

Sateska Struga 3 1,477 687 465 522 353 641 434
Struga 3 Vranista 0 551 - 483 - 594

i 10,500 4,485 3,300 3,806

HiER ¢ JICA FHA ]
HIEBRBEEORE L, GranitPS LV EiEiX CIPP Tk, Fitl3lss TyENZ e 72 o7,

(4) SRR DORTES
F 7V Rz HAT 5 2 LI K DEENRDIRITIERD LBV | RKERO LK, iMoo
) b, fitEtEom B, ROBRBAIEBSZTF SN, UL 2 FEDHREL L TUILLTOER
B BB,
SRNEVNRIRIES
RIPKZED S OB HZ LT, N TEEOHERE B ORI, LIRS T O RIREARIL
R BEO IFEDOENE BN D,
- B IR R E R
777 b OBARBASCERFIZ L 2HENY X7 ZB5IEE & BT, it FEREOSEMD
RbHifFcx s,
- BURSCER R
REPK DRSO FRE ) DS E S HEEREN 7 v 712 L0 . RRERAE K (CSO)
ZHIET 2R DP IO D,
« NALD> B D¥ KB 1R 5D
BIEOWTHRENLESND Z & T, == bOKEEIMER L, 47 U Rt
72 EBUCEIROAMEZ 5D 2R H HD,

FXRBNC EREOMR AR L, SR ZHE LI REE 531077,
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# 53 KRR Ik B i B

AERRL , ; - o o .
L KUK | EEAHE | AWUEDE | AT b okk| SR
[ 1k 2h R EIFERIES 55 1k %h
GRAKLGLD| (A7) H~D| GRADPBULE| (A DAL
" (BAKEY 7= |[HIRBL T AT|CSO 1 AT 7o IR DAfE % 7 |1F SR &
B | s BE o T/ 104 BV 3|D 10 A BETE| B E & % FF A
R md % BICEHI) | 5. C 7V 1 SO KE TREARF| L, 2k 2ok
GBREREEREAN| D 10 SOAFHE=Y 7o Old
FIBIER km T\ % EIZFEE) [city core PI73 20
B U 7o $5fifi % 2 5., Contact zone
i) P2 10 A)
D500 (56) (487) (0) (0)
Desaret Krusa 1,717m AA AA B B 4A
D600 (63) (126) (0) 0)
Krusa Elsec 1.576m AA A B B 3A
D600 (252) (145) (0) 0)
Elsec Metropol 1.852m A A B B 2A
. D600 (266) (105) (0) (0)
Metropol Granit 1,400m A A B B 2A
. Orce D800 (342) (124) 0) 0)
Granit | Njikorov | 1,550m A A B B 2A
Orce . D800 (335) (520) (10) (0)
Nikorov | OMd1 | 3 000m A AA A B 4A
. . D1000 (440) (43) (10) (20)
Ohrid 1 Ohrid 2 1,045m A A A AA 5A
. . D1200 (544) (400) (40) (20)
Ohrid 2 Dalian 3.337m B AA AA AA 6A
. . D1200 (358) (118) (20) (10)
Dalian | Podmojle 5,006m A A AA A 5A
. D1200 (358) (236) (10) (0)
Podmojle | Sateska 2.404m A A B 3A
D1200 (353) (64) (10) (0)
Sateska Struga 3 4.267m A A A B 3A
. D1200 (-) (197) (10) (0)
Struga3 | Vranista 3,934m B A A B 2A

High : JICA FHAH

(5) IXMHIBIME L DFIE

XREBIDOFZEN R O FEOBINAN 27 T2 & & HIiT, BREMEWIXREIZ W TITEA
THEOFEfZE D, YEIIEPRTER L OO MEIC L DS THRERMBEE 257200, B
AE1T 9,

FHENRD AA LU EDIX N OV THEAETIEZ BRI M L, 3A LU O X3 35 G

it QWA U CHRAMME & F2hit L 72358 OSBE TRE ) ORBUCE B+ 2, B WIGETH &K O
ISMEEAT - 12356 BN OHLEMREIE RC & THiE 0.013, PVC E ThHiviE 0.010 (2ek#E S
HHDETH,

54T MEAK L X 55 IR TEEXM O LT AR OMIRER - R 75 &
WD & EREREOATEA LGSR REA TR L BREOSRBRENR FTIEH b0, Tt
BORY TGRS & Tl D Z L1377 < . SRELE LIEEA LIEERIOBLE» DIHAaRNZ &
NGIIND,

L72md> T, ST ERMORDEALEZIT-> THEREA LISA L RSO FEDRENIES
NHbDEBEZ LN, BEFETITELXBOATAETIE, £ OMKENIIE N ER & OED s
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THRIGT D2 L &35, 7272 LUEWNIER L O HHE OB R OEHGMEIIHEATIEL W H D720,
EMMICENZE =X 7 Lz BT, FEHICIZRIICIE CTEATIER Eomy) 72 dge T

HEaEFEHL T it T+ 5,

Sewer capacity (m3/s) PS capacity (m3/s) Flow
i HPF + UIW + | HPF + UIW +
ND 1 n A ::_w:i:y Unit capacity m’r"':l:': PS capacity (:;:) (:ap/:) (:GP/Z) "T:;/;M 1( w/ﬂ\sr)v %%n/ﬂ\sl)\l
PVC 500 x 1,717 & Krusa PS 474 00018 0010) 0176 1024 0181 0040 2 0,080 130 234 00027 00027 00027 00027
PVC 600 x 1,576 & Elesec PS 560) 00018 0010) 0246 1144 0282 0040 1 0040 281 506| 0.0059| 0.0059| 00059 00059
PVC 600 x 1,852 & Metropol PS 560) 00020) 0010) 0246 1206 0297 0085 2 0.170 415 747 00086 00086 00086 00086
RC 600 x 1400 & Granit PS 560) 00015 0010) 0246 1044 0257 0.130 2 0.260 527 947 00110) 00110) 00110 00110
RC 800 x 1,550 & Orce Nikolov PS 758 00015 0010) 0451 1278 0576 0.170 2 0.340 1,133 2,032 0,0235] 0.0235| 00235 00235
RC 800 x 3,000 & Ohrid 1 PS 758 00010 0010) 0451 1043 0471 0.315] 3 0.945| 3,200 5.742] 00665 00665 0.1693 02721
RC 1000 x 1,045 & Ohrid 2 PS 926 00010) 0010) 0673 1.192) 0803 0425 3 1275 4010 7,196 00833 0.1441 03379 05318
RC 1200 x 3337 & Daljan PS 1126 00015 0010) 0.996] 1664 1656 0.400) 3 1.200 12,424 22,290 0.2580) 0.5010) 10568 16126
RC 1200 x 5,006 & Podmojje PS 1126 00008 0010) 0.996] 1215 1210 0410) 3 1.230 12,524 22,469 0.2601 05031 10589 16147
RC 1200 x 2,404 & Sateska PS 1126 00017 0010) 0996 1771 1763 0410 3 1.230 12524 22,469 0.2601 05031 10589 16147
RC 1200 x 4,267 & Struga 3 PS 1126 00010 0010) 0996 1358 1352 0412 3 1.236 13,530) 24275 0.2810) 0.5240) 10798 16356
RC 1200 x 3,934 & Vranista PS 1126 00008 0010) 0.996 1215 1210 0.560) 1 0.560) 18,295] 32,826 03799 06346 1.2079 17812
2.000
1.800

1600

1.400

 Sewer capacity

1200

PS5 capacity

—— HPF
(m3/s)

—— HPF + UIW
(m3/s)

- HPF + UIW + ImmRW
(m3/s)

B HPF + UIW + 2mmRW

(m3/s)

1.000

0.800

0.600

0.400

0.200

0.000

RC600x1,400 &
GranitPS

RCB00X1,550 &
Orce Nikolov PS.

RC800x3,000 &
Ohrid 1PS

RC 1000x 1,045 &
Ohrid 2PS

RC1200x 3,337 &
Dalijan PS

RC 1200 5,006 &
Podmoije PS

RC1200x 2,404 &
Sateska PS

RC1200%4,267 &
Struga3Ps

RC1200x 3,934 &
Vranista PS

PVC 500 x 1,717 &
Krusa PS

High - JICA FHHE

PVC 600X 1,576 &
Elesec PS.

PVC 600X 1,852 &
Metropol PS

B 54 A7V F@RREER - - N 7HRH (EREER)
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Sewer capacity (m3/s) P: city (m3/s) Flow
HPF + UIW +| HPF + UIW +
Sewer ; | Available . DPF HPF HPF HPF + UIW
ND 1 n A " |Unit capacity PS capacity ImmRW | 2mmRW
capacity number (m3/d) (m3/d) (m3/s) (m3/s) (m3/s) (m3/s)
PVC 500 x 1.717 & Krusa PS 474 00018} 0010 0.176 1.024] 0181 0040 2| 0080 130 234 00027 00027, 0.0027 00027
PVC 600 x 1,576 & Elesec PS 600 00018 0010 0.283 1.198 0339 0,040 1 0040 281 506 00059 00059 0.0059 0.0059
PVC 600 x 1,852 & Metropol PS 600 00020} 0010 0.283 1.263 0357 0085 2| 0170 415 747 00086 00086 00086 00086
RC 600 x 1,400 & Granit PS 600 00015 0013 0.283 0841 0238 0.130 2 0260 527 947 00110) 00110 00110 00110
RC 800 x 1,550 & Orce Nikolov PS 800 00015 0013 0503 1019 0512 0170 2| 0340 1,133 2,032 0.0235| 00235 00235 00235
RC 800 x 3,000 & Ohrid 1 PS 758 00010} 0010 0.451 1.043 0471 0315 3 0945 3,200 5742 0.0665| 0.0665] 0.1693 02721
RC 1000 x 1,045 & Ohrid 2 PS 926 00010} 0010 0673 1.192 0803 0425 3 1.275] 4010 7,196 0.0833] 0.1441 0.3379 05318
RC 1200 x 3,337 & Daljan PS 1126 00015 0010 0.996 1.664] 1.656] 0.400 3| 1.200) 12,424 22,290 0.2580) 05010] 1.0568 16126
RC 1200 x 5,006 & Podmoije PS 1126 00008} 0010 0.996 1.215 1.210) 0410 3] 1.230) 12,524 22,469 02601 05031 1.0589 16147
RC 1200 x 2404 & Sateska PS 1200 00017 0013 1131 1421 1607 0410 3 1.230 12,524 22469 0.2601 05031 1.0589 16147
RC 1200 x 4,267 & Struga 3 PS 1200 00010} 0013 1131 1.090] 1.233 0412 3] 1.236] 13,530 24,275 0.2810) 05240 1.0798 16356
RC 1200 x 3934 & Vranista PS 1200 00008 0013 1.131 0975 1.103] 0560 1 0560 18,295 32,826 03799 06346 1.2079 17812
2.000
1.800

1600

1.400

e Sewer capacity

1200

= PS capacity

——HPF
(m3/s)

B HPF + UIW
(m3/s)

—8—HPF + UIW + ImmRW
(m3/s)

B HPF + UIW + 2mmRW

(m3/s)

1.000

0.800

0.600

0.400

0.200

0.000
RC 1200 5,006 &
Podmoije PS

RC1200%2,404 &
Sateska PS

RC1200x4,267 &
Struga3 PS

RC1200%3934 &
Vranista PS

PVC 500 1,717 &
Krusa PS

High : JICA FiHE

PVC 600 % 1,576 &
Elesec PS

PVC 600 1,852 &
Metropol PS

RC600x1,400 &
GranitPS

RC800 1,550 &
Orce Nikolov PS.

RC 800 3,000 &
ohrid 1S

RC 1000% 1,045 &
Ohrid 2PS

RC1200x3,337 &
Dalijan PS

55 A7 U FERER - R 75N EERMOLEAER)

PRIBIEESEEE & Yim (BRE) MRE ORISR EHIOWTER L, & 541077,
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# 54 XHEIBIELE & YRk O E R R 5 &
NEE DB
4 TR R
Voo =N = NS 2
s . ﬁ% B (=B ) R e R T
Desaret Krusa 500 = A (CIPP Lik) 1 1F 72 HERE R B oD S
RPUJS CTEEA (CIPP L
Krusa Elsec 600 YIZA B NIE R  ONER r fifiE %) 7 CEERCEE TIE A
LTW<
Elsec Metropol 600 A Gl G
Metropol Granit 600 A Gl G
Orce RIS CTERA (RE T
Granit Ni 800 A Al %) 7o CEE R EE TIE A
ikorov
LTW<
Nihow, | Ohrid1l | 800 | @\ | EPEAECEADARUMETH) | EERMESTRO
Ohrid 1 Ohrid 2 1,000 A Ak GRS
Ohrid 2 Dalian 1,200 B [F] I GRS
Dalian Podmojle 1,200 B EilS [7
RIS CTERA (JE T
Podmojle | Sateska 1,200 v BN OB e 1) 7o EE) e SR Tk A F
LTW<
Sateska Struga 3 1,200 W Ak [A]_E
Struga 3 Vranista 1,200 R G [A]_E

H# : JICA FRA]

ERL v, ARBREMNK CHEMm I L2HE (FMEHK) L LT, FHEAEN 14,105m, ENHRLD
ERASHIE 16,983m & oo 7,

(6) BRBATHEDE LY
AEFHE TR, A7 U FARAESR O X BN Rl 72 G Tl 2 RWE Lz, 72720, BfOE R
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K 57 BAFEEMIXITHIEERRY X b

e Rk TEAR BRI 2R L AR g
on —p g g g | O 150 Submersible pump
Ellen Kamen Zfi{?jgjgg‘} & LRk 1.5 m*/min x 25 m x 1440 min' X 22 KW 2 sets
TR oy B R B OV O B Sk R 1 lot
¢ 150 Submersible pump 2 sets
Kalista KR T DR 1.5 m¥min x 25 m x 1440 min™ x 22 kW
RN TR BT IR ﬁ 1 lot
Elsec KR T ONEH 2.4 m*/min x 5 m x 1440 min* x 9 kKW 1 set
Ohrid 2 A7 Y 2= T OB 25.5 m*/min x 4.15 m x 47 min™ x 37 kW 2 sets
AT — N DFRE $ 1000 JER Y ¥ 7 MIFEIAL—XF— | 1 set
WA — N DR E $ 1200 LR ¥ 7 MIFEH)A L —ZF— | 2 sets
Dalian . ¢ 100 Submersible pump 1 set
KPR T OHRE Q?ﬁmmx%nw1MOWquww
R T RIEIC BT SR 1 lot
Podmojle A — N DFRE ¢ 1200 QEE 7 Mt FEN A L— R 5 — | 1 set
N—RA 7 ) —V DR E BERE KBS STE=1E 1m x S 1.56m 1 set
Vranista 27V 2—RFOEM | 33.6 m¥min x 5.5 m x 43.5 min™ x 60 kW 2 sets
WWTP H B RO E M8 3mx £ dmx S 45m vy R 1 set
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A7 — DR E $ 1200 JEE T ¥ 7 MIFEIAL—X 7 — | 1 set
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H B FREEM DR TE3mx £ dmx X 68mbEy M 1 set
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WWTP % O} BRI R IE B 72 B KU L R 1 lot
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W OB T e RaTs s 1 1ot
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# 513 BAFEEFEHOEBFRILERATIVa— (B)
. . First Year Second Year
CP | Location Content of Construction Item
5(6/7|8 4(5[6|7|8]|9]|10/11|12
Site survey
Ellen Installation of electro-mechanical System design
3 Kamen facilities including 2 sets of Manufacturing
submersible pump Installation
Test & Hand over
Site survey
4 |Kalista Replacement of 2 sets of submersible Manufa?turing
pump Installation
Test & Hand over
Site survey
5-1 |Elsec Repair of 1 set of submersible pump  |Repairing
Test & Hand over
Site survey
1) Repair qf 1 set of screw pump ~ |system design
5.2 |Ohrid 2 S;tlenstallatlon of 1 set of manual sluice Manufacturing
Installation
Test & Hand over
1) Installation of 2 sets of manual Site survey
sluice gate System design
5-3 |Dalian 2) Installation of 1 set of submersible [Manufacturing
pump Installation
Test & Hand over
Site survey
l)tl nstallation of 1 set of manual sluice System design
5-4 |Podmojle g? Ienstallation of 1 set of bar screen Manufacturing
Installation
Test & Hand over
Site survey
. |1) Repair of 2 sets of screw pump System design
5-5 Vranista 2) Installation of 1 set of auto screen  |Manufacturing
WWTP
Installation
Test & Hand over
Site survey
1) Repair qf 1 set of screw pump ~ |system design
6-1 |sateska ;;tlenstallatlon of 1 set of manual sluice Manufacturing
Installation
Test & Hand over
1) Repair of 1 set of screw pump Site survey
2) Installation of 3 sets of auto screen |System design
6-2 [Struga 3 |3) Installation of 4 sets of manual Manufacturing
sluice gate Installation
Test & Hand over
1) Installation of 1 master station Site survey
2) Installation of 15 slave stations System design
7 :}?Qe?nA 3) Moadifiction of control system (15 [Manufacturing
stations) Installation
Test & Hand over
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fit 2 3R %
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o KB A~DHEEDRL
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® 91 REHSEEIIHNDEEE

Law on Environment “Official Gazette of RM” No. 53/05, 81/05m 24/07, 159/08, 83/09, 48/10,
124/10, 51/11, 1213/12, 93/13 and 187/13)

Law on Waters “Official Gazette of RM” N0.87/08, 6/09, 161/09, 83/10, 51/11, 44/12, and
23/12

Law on Drinking Water Supply and “Official Gazette of RM” No. 68/04, 28/06, 103/08, 17/11, 54/11 and 163/13

sewerage of Urban Wastewaters

Law on Construction “Official Gazette of RM” No. 130/09, 18/11 and 36/11

Law on Local self-Government “Official Gazette of RM” No. 5/02

Law on Waste Management “Official Gazette of RM” No. 68/04, 71/04, 107/07,102/08, 143/08, 124/10,
09/11, 51/11, and 123/12

Law on Ambient Air Quality “Official Gazette of RM” No. 67/04,92/07, 47/11, 59/12, 100/12, and 4/13

Law on Noise Protection “Official Gazette of RM” no. 79/07, and 47/11

Law for Protection and Welfare for Animals “Official Gazette of RM” No. 113/07

Law for Plant Protection “Official Gazette of RM” No. 25/98 and 6/00

Law for Nature Protection “Official Gazette of RM” No. 67/04, 14/06, 84/07, 35/10, 47/11, 59/12 and
13/13

Law on Protection of Cultural Heritage “Official Gazette of RM” No. 20/04, 71/04

Law on Management with World Natural and | “Official Gazette of RM” No. 75/10

Cultural Heritage in Ohrid Region

Law on Proclamation of the Old Urban Core | “Official Gazette of RM” No. 47/08

of Ohrid as Cultural Heritage of Exceptional

Significance

Law for Health and Safety at Work “Official Gazette of RM” No. 67/04, 81/07

Law on Fire Prevention “Official Gazette of RM” No. 67/04, 81/07

BRI D DIERIE OZEIL, (189111 E LD, A7V Rtk Stfb - BIREFEIC) DD
EHEIZOWTLLFIZRE#E T 5,

(1) Law on Protection of Cultural Heritage
ARIETACBERED B LR ML, PREFE, . Prfate, W7 TV —& 247 (Ebf, &
BEM, bsBl, B PREX, AR ESEN D ULEFE) ZED TWD, FRFIZREDTF
Be  FeE. SBL BER MMER O, EORIE, EIEERM, (R, o SUBEPEDmE, RED
PALJEE SN .%%ﬂﬂ@ﬁi%ﬂ%iff%é ARIET AV PE DOLRE & AEIZ B3 2 E K
WM AT 2B C CHEMSNDNE Th D, K&@E%iukakbf%é
o [E - BHEERERT - ANIHERE oD SUALIB PE RGE D BT - B OB
. %%kikﬁ%®%%%ﬁ%&kﬂ%%ﬂﬁ&ﬁ?®ﬁ%«@&@%ﬁ£m
o ULBEMREDT-DDEZFI T AT LD » FE - HEHED T2 D DBURFLF: & HFMFE D
S D16
o SULHEPEMEDTZDDENY AT A L [EES « #isshs 2T L OFHFn % Hefr
o ULEPEDLRE LR - 11 - Uk - BRSO IRILOBANR & e

(2) Law on Management with World Natural and Cultural Heritage in Ohrid Region
AEEFE, A7V R« 2 hy—H, Debrca &4 7 Y RHUIRO 5 B SR 30 FE O & BRI BILR
U7k EHERI E BB ZBIE L TWD, BT TO LB TH D,
o F 7 U NHUKOM T HIRSULBEEIZ D588, IRFE. KR, (REIZD DD RO /E
ik

9-2




o 47U NHUg O R A SRS E OB O AR~ D2 %
o  FlMIRFIE & HETEE O FEli
e [E, A7VYU K+ A Kw/l—7 - Debarca i OFHEEHI 72 BH%E D 72 OARIL O A H
o I BRI PE DB T AMEIT BB A AT IEBI OB IE,
o R BARSULIEFERED - DOEER W IR ~DE, 47 U R+« & |~ w/L—Jj -Debarca
ieYikzl
A7V RHUIsOWR BRSUEERET Y TR 91D LB TH D,

1. Old urban
nucleus-Struga
New borders of the property

1. Old urban nucleus-Ohrid

Unit of cultural heritage

Individual cultural heritage

X 9.1 UNESCO %7V Kiugit R BARASYbL&EETY T
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(3) Law on Proclamation of the Old Urban Core of Ohrid as Cultural Heritage of Exceptional
Significance
AJEITEBRO 2\ “Old urban core of Ohrid” & “contact zone (Xy 77— —1)” (K 9.2 %
R ZERFEL., TRTNOZY T TOEIEEENZ OV TED TN D,

X 9.2 Old Urban Core X Contact Zone

a7 Y7 TOERIF;IILL T O L O RIEEN G E1D,
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Ed
o [REXNREHERLOFRHKDOHLEMOES - SMHAOEF
o [RIEXRSZEHEDY A AL
o Nla=— RERIRE (BREOCHD - 72L), BIRM &R —F OFH R
o BN L7z —F% o Tk DR
o MMEEEDY A X « |\ I DR
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o EHROMEDER
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o REUIRMEREICLL a7 =) T OHEE
“contact zone (/N 77— — )" TOEILIERNILITO LB THD,
o B FRIMEDILE/ L TORER - HHITTA
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« AUl =P o BER
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on the information contained in the notification EIILHEE
of intent to implement a project and the (505(+$E’>Wﬂ>
procedure for determining the need for hE

environmental impact assessment of a project”

(Official Gazette No. 33/06)“6%%%52%“(11\45 B 93 EIAFfs

BB R0 BAE, @EEZTTH D 10 B LUANIZ MOEPP X33 E I D B2 HE T 5,
EEZITTHDL 5 Eluw Z. MOEPP (X~ F=7 EANSI CAFREZ 5 1 #KLL_E & MoEPP
DR — L=V ZEOEEZ HE L2 T TR 6720,

() A7 V—=27 (EIADBRLENE D HORE)
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7)== N FEEAZE LTS 30 HLINICIThh, FEHIC EIA DL W@
%o TOVWTEILS BLUNITHHE & AR— L=Vl SN D, FHEE K OBERERE DT OIZIET)
LT 2Rk 72 13 BT, 2 OPREISHRT LT 8 B LANIC B o — 582 B2 (Second Instance
Commission) ~AfRZH LA THZ &N TE D,

EIABRMETHDL 7Y =2 MEIZ D Decree ® Annex | & Annex 12U A R 7 v 7 ERTn 5,
Amnex 1 lZU A R &NTWAH 7Y 7 MIEIABKETH Y, ZOHIIE 10 T AL EOHEED
TARRIG N EEND, Amnex 1IZU A NDOH D7 r Y =7 MIOWTIEL, MoEPP 735 & X D
JEHZIE, TR, EIROFIH, BEIEMOA, 1B - (1 - bk - BARREXEOTY 7|
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JRSH « LA R BIA 2 BUE L EIA OMLEEPEICOWTHIWTT %, Annex | LI O T KALERE 28
Annex I IZEFNND, EIANRKLETRWEHEISNZ7 2y =7 FTiE, Law on Environment
D 24 THIZHEVY, [Elaborate EIA Report] OERAKRD Hivd,

() A==t 7 KO EIA HEEDIER
2T ) == T OFRERITEED & MOEPP I3 FHEZ DMRE LR T UZR B WEL T O L ) RN
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o T NXFMA - B
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ZEBEHTHN TN D, MOEPP [T EAZHEL ThH 5 HUWNIZ, ZORNEFE~T F=7
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(4) FFA K OGRH]

SN -FHAEEICK L, MOEPP 1ZHE D= OICHMFE A EMm L 60 HLUANICEREONEE
S U7z GEIE S 2T 5) R HEE (adequacy report) Z {ERL L7221 UE e 5720, A
L. EHERRIEOLEITEOHIRE 30 AMMER T 5 2 LA AEETH D, MOEPP [TFA L FHH
FER L TH D 5 ALUINICE ONEE FEE ~BET D LRI~ R=7 BN CATF /e
B 1AL E R DR — A= DI L 22 U b 20,
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MOEPP (I3 & S E 2B FIZ, FHENE 2T A A0 EEEEEH Y, F-ATESD
EHEE BT A, SR CEELAE L. MOEPP D7k — AX— U TAFE LARIT UL &7, BERIIELC
L VRSN D BERIC OV TIIATES TldiEm T 2 LEN 2,

9.1.4  ESfRiRS

BRBEAE S EEIZ BAMR T 2 BEERIC SV, A8k 9.1.2 ITREHIT 5,
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CHAPTER 1. Outline of the Survey

1.1  Observation tour for advanced technologies in Japan

The observation tour for advanced technologies in Japan was planned in the “Preparatory Survey on
Lake Ohrid Sewerage Improvement Project”. The purpose of the Observation Tour was to observe
advanced technologies in Japan and acquire knowledge which is useful for the Lake Ohrid Sewerage
Improvement Project.

Q) Participants in the Observation Tour

Table 1 shows participants in the observation from Macedonia.
Table 1 Participants List of the Observation Tour

No. |(Prefix Name Organization Position
Ministry of
1 | Mr. |Mirta llber Environment and Head of Department for Waters
Physical Planning
Ministry of

Assistant Head of Department for

2 | Ms. |Darinka Jantinska |Environment and International Cooperation

Physical Planning
Ministry of

3 | Mr. |Dejan Panovski Environment and
Physical Planning

Representative of the Lake Ohrid
Bilateral Secretariat

Head of Management Multilateral
Financial Cooperation

Assistant Head of Department for
5 | Ms. |Andrea Lazarevska |Ministry of Finance International Financial Relations
and Public Debt Management

4 | Ms. |Dragana Gosevska |Ministry of Finance

Gabriela TR . Assistant Head of Local
6 | Ms. Milosheska Municipality of Ohrid Economic Development Office
7 | Mr. |Naser lljazi Municipality of Struga Head of Tourism & Local

Economic Development Sector

8 | Mr. [Tome Paskalovski |[PROAQUA Director

Manager (Mechanical), Vranista
9 | Mr. |Muhamed Leshko |PROAQUA Wastewater Treatment Plant
Manager (Civil), Vranista
Wastewater Treatment Plant
Manager (Electrical), Pump
Station Management
Manager of Planning and
Supervision of Network

10 | Mr. |Riste Matovski PROAQUA

11 | Mr. |Aco Chingovski PROAQUA

12 | Ms. |Nina Trendafilova |JP Niskogradba Ohrid

(2) Advance Technologies observed in Japan
Table 2 shows the advanced technologies observed in Japan.
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Table 2 Advanced Technologies in Japan

Advanced technology

Targets to learn

Policy and methodology of water quality
management for closed water body
(Comprehensive basin-wide planning of
sewerage system)

- Necessity of comprehensive lake basin-wide planning
for sewerage system management

- Approach for adopting advanced treatment process
required by EU directives

- Importance of public relations and awareness for
upgrading sewered population and water quality
improvement

Advanced technology for Oxidation Ditch
Process (Advanced treatment process and so
on)

- Approach for adopting advanced treatment process
required by EU directives

- Efficient and effective operation and maintenance
method of wastewater treatment plant

Inspection/diagnosis technology of unidentified
infiltration into sewer and rehabilitation/repair
method for sewer

- Systematic understanding regarding countermeasures
and technologies for unidentified infiltration

- Technologies of sewer rehabilitation method developed
in Japan, and the site visits

Advanced technology of jacking method for
sewer (jacking method for long distance/sharp
turn, small footprint shaft and so on)

- Possible technologies of pipe jacking method to be
applied at world heritage streets, and the site visits

Rehabilitation/renewal method and technology
for aged facilities

- Introduction of effective/planned maintenance and asset
management for sewerage

Effective/planned maintenance and
management measures (Preparation of
sewerage ledger, preventive/ scheduled
maintenance and so on)

- Planned maintenance and management measures using
ledger and regular records of O&M

- Sustainable business management and upgrading of fee
collection and sewer connection

Main lectures and site visits were held during the Observation, as follows;

1) Comprehensive basin-wide planning for sewerage system management and wastewater treatment
plants where accommodates advanced treatment using oxidation ditch process, as well as

successful practice in discharging treated wastewater into closed water body

2) Rehabilitation of aged and damaged sewer pipes using no-dig technologies including actual

construction site and a factory tour of the pipe materials being used in such a rehabilitation

3) Enhanced operation and maintenance method and technology by effective/planned maintenance

and asset management for sewerage

®)

Observation Program

The observation tour for advanced technologies in Japan was implemented during 9 days from 26"
August to 9" September 2014. Meanwhile period of business trip was 10 days from 25" August. Table

3 shows the observation program in Japan.
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Table 3 Program of Observation Tour in Japan

o

Day Date Program (AM) Program (PM) Place
1 A(l.Jl%eiﬁ Arriving at Tokyo, Japan Orientation Tokyo
27 Lecture 1: Advanced technology of Site visit 1: SPR method at Shibuya
2 (Wed) rehabilitation/repair method and jacking Lecture 2: Effective/planned maintenance | Tokyo
method and asset management for sewerage
3 28 Site visit 2: WWTP of OD process at Lecture 3: Rehabilitation/repair method Tokvo
(Thu) Ichinokawa water circulation center and jacking method Y
4 29 (Fri) Lecture 4: Sewerage Law, Water quality Lectl_Jre 5: N/P removal technology and Tokyo
management for closed water body public awareness
5 30 (Sat) | Move to Kyoto Shiga
6 31 (Sun) | Data arrangement Shiga
Sep. 1 Lecture 6: Improving water quality for closed Site visit 4: Demonstration of SPR _
7 (Mon) water body method at Sekisui Chemical Factory Shiga
Site visit 3: Lake Biwa Konanchubu WWTP
8 2 (Tue) | Move to Tokyo Review meeting Tokyo
9 3 (Wed) | Leaving Japan

1.2  Technical Seminar

The Technical Seminar was planned in the “Preparatory Survey on Lake Ohrid Sewerage
Improvement Project”. The purpose of the Technical Seminar was to explain to the counterparts about
the draft of consultants regarding whole pictures of countermeasures for the Project and selection of
urgent measures, and discuss with counterparts on this matter.

Programme of the technical seminar and the discussion records are attached bellow;
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Technical Seminar
on
"PREPARATORY SURVEY ON LAKE OHRID SEWERAGE IMPROVEMENT
PROJECT IN FORMER YUGOSLAV REPUBLIC OF MACEDONIA"™
JICA, YRCI, NSS

1. Time and date: at 11:00 on Friday, 31 October 2014
2. Venue: Hotel Millenium Palace, Ohrid City

3. Seminar Program
Moderator (Mr. Dejan Panovski, MoEPP)
Interpreter (Ms. Irena Kjupev, JICA Study Team)

10:30 - 11:00 Registration
11:00 - 11:10 Opening Address by MoEPP
11:10 - 12:10 Presentation on JICA Survey by JICA Study Team
Survey Progress and the Priority Project
12.10-12.30 Tea/Coffee Break
12.30 - 13:20 Discussion on
» Selection of Priority Projects
» Implementation Structure/O&M
» Financial Capacity

13.20 - 13.30 Closing Address

4. Participants: Representatives (22) from
Ministry of Environment and Physical Planning (2)
Ministry of Finance (2)
Municipality of Ohrid (2)
Municipality of Struga (1)
PROAQUA (6)
JP Niskogradba Ohrid (2)
JICA Study Team (7)
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— DISCUSSION RECORD -

TECHNICAL SEMINAR ON LAKE OHRID SEWERAGE IMPROVEMENT

PROJECT

Date and time:  31.10.2014, Friday 11:00 - 14:00

Venue: Hotel Millenium Palace, Ohrid City

Participants (22)

MoEPP (2):

MoF (2):
Department

Ohrid Municipality (2):

Struga Municipality (1):
PROAQUA (6):

Niskogradba (2):

JICA Study Team (7):

Ms. Irena, Dukoska,

Mr. Ylber Mirta, Water Department, Head of Department
Mr. Dejan Panovski, Bilateral Secretariat, Head of Unit

Mr. Andrija Aleksoski, Inter. Finance Department, Assistant Head of

Ms. Dragana Micevska, Inter. Finance Department, Public Debt. Manager -
younger associate

Ms. Gabriela Miloshoska, Sector for Tourism and LED, Collaborate for
tourism and LED

Ms. Daniela Martinoska, Sector for Tourism and LED, younger associate
Mr. Naser lljazi, Sector for Tourism, Head of Unit
Mr. Nikola Nestoroski, W.U. Water supplying Ohrid, Financial Manager

Mr. Muhamed Leshko, Technical Sector WWTP Vranista, mechanical

engineer

Mr. Aco Cingovski, Technical Sector WWTP Vranista, electrical engineer
Mr. Riste Matovski, Technical Sector WWTP Vranista, mechanical engineer
Mr. llija Maceski, Technical Sector WWTP Vranista, mechanical engineer
Mr. Maher Polozani, Sector for Horticulture, engineer

Ms. Nina Trendafilova, Sector for planning, civil engineer

Mr. Petar Zafiroski, Sector for planning, civil engineer

Mr. Haruki Takahashi, Mr. Maremori Nojiri, Mr. Atsuo Ohno, Mr. Koichi
Ilwamoto,

Mr. Ivanco Georgiev and Ms. Aleksandra Geroska
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The seminar started at 11:00. Mr. Dejan Panovski, a moderator of this seminar, opened the seminar
welcoming everybody and gave the word to Mr. Mirta.

Mr. Mirta welcomed everybody and appointed to the importance of this project for the Lake Ohrid
and as well for Macedonia.

In the next hour Mr. Takahashi presented the results of the preparatory survey on improvement
project regarding Lake Ohrid sewerage system in Ohrid and Struga.

After the break started discussion about identified problems in sewerage system and possible
technical solutions for them. According to presentation of Mr. Takahashi ten candidates of priority
project were proposed by the Consultant.

Mr. Panovski started the discussion. He proposed when the Draft Feasibility Study will be issued to
be organized another seminar, similar like last year, in order for the representatives of the local
communities for the high officials to be introduced with the priority projects. He proposed this
meeting to be organized in February.

Mr. Takahashi answered that the Consultant will have meeting with JICA team on 6™ of November
and he will forward the proposal to them. Mr. Maremori add that first of all Interim Report will be
handed to the Macedonian side. After that, all proposals and comments by Macedonian side will be
reviewed by JICA team and based on that they will chose the best candidates of priority project. It
is very important to hear the opinion from Macedonian institutions.

Mr. Andrija came up with suggestion a column to be added with a rough estimate of the value of any
proposed candidate of priority project. Secondly, he supported all 10 candidates and he proposed
not to be made another selection of priorities, because the main is already made.

Mr. Takahasi answered that cost estimate will be made in the next phase (scheduled until end of
December/ beginning of January), because JICA experts have just arrived and from now they will be
working on that question. This will be the main question on next meeting with JICA team. For the
second question he answered that he also want to finish all proposed 10 candidates, but that most
depend from JICA. Mr. Maremori adds that the purpose of this meeting was to hear the Macedonian
opinion regarding this problems and solutions. Two biggest problems for now are infiltration into the
sewer pipes and overflow of the wastewater in the Lake Ohrid.

Mr. Aco Cingovski noticed that first priority problem should be separation of the existing sewer
system on sewage system and drainage system. Till today Proaqua and Niskogradba could not found
solution for this problem. He also supports activity regarding cleaning and rehabilitation of the
Primary and Secondary network system as well as completing the equipment in PS Elen Kamen and
PS Kalista. About building of the reservoir in Voska he asked if the dimensions of the reservoir can be
bigger.

Mr. Maremori answered that the Consultant made analysis of the rainfall in Ohrid and Struga area
for the past four years, and the average value is 3mm per day. If SPR method is also implemented on
the existing sewerage pipes, then the flow capacity will be increased for 1.5 times. The dimensions of
the tank were determined on a base of above mentioned conditions.
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His second question was about increasing the capacity of the pump stations. He wanted to know if
the new replacing pumps will be with the same or with bigger capacity. Mr. Takahashi answered that
there will be no changes in the capacity of the pumps.

Mr. Matovski supported all proposed activities and emphasized that after the implementation of this
project personally expect that the infiltration in the sewer system will be reduced on 10 %.

Mr. Polozani asked if one more task can be added regarding covering of the sump pumps with
concrete slabs. The main reason for this request is the spreading smell in the settlements. Also, he
asked if the two sedimentation tanks in the WWTP Vranista can be repaired. Mr. Takahashi answered
that the priority of this project is rehabilitation of the sewer system to improve present condition of
unidentified infiltration, and investment for WWTP shall be considered after implementation of the
priority project. Maybe this problem will be covered by the IPA project.

Mr. Leshko agreed with all proposed priorities, but he disagrees about the location of the reservoir in
Voska settlement. His suggestion was to move the location in front of PS Daljan because there will be
no problems with the land property as well there are no leaving buildings near the location. Mr.
Maremori answered that this will be considered regarding establishing of the final location of the
reservoir.

Ms. Nina wanted to know if one more task can be considered about supplying of equipment for
cleaning of pipes, as well as education and training for the operators. Mr. Takahashi said that there is
a possibility for supplying of this equipment and this can be included in priority candidate number 2.

Mr. Mirta final word was that with this meeting the project is on a good way to solve the existing
problems. He need to discuss with his colleagues from IPA program to be avoided overlapping of
activities for rehabilitation of the sewer system.

Mr. Takahashi was satisfied by the held discussion and gave the accent to the importance of this
project for Republic of Macedonia.

Mr. Ohno had one request to MOEPP, to be informed about the implementation and financial
structure of IPA project for Ohrid and Struga sewer system. Mr. Mirta said it would be a pleasure for
him to help.
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CHAPTER 6. Cost Estimation and Implementation Schedule of Urgent
Project

6.1 Summary of Construction and procurement cost

1 EUR= ¥140.00

item unit Quantity Unit Price (EUR) Cost (EUR) Converted
LC FC LC FC [  sum Million JPY

CP-1: Rehabilitation and partial repair work of trunk sewer
Rehabilitation work of Trunk sewer | m 14,105 0 833 0] 11,749,000 11,749,000 1,644
:eavrvt:' repairing work of Trunk m 16,983 0 267 o| 4532000 4532000 634
sum m 31,088 - - 0| 16,281,000 16,281,000 2,278
CP-2 : Construction of storm water retention tank, V=3400m3
Voska Reservoir [ Ls | 1 1579,000] 44000 1,579,000] 44000 1,623,000] 227
CP-3 : Rehabilitation of Elen Kamen P.S.
M & E Reinstallation work | Ls | 1 4,000] 64,000] 4,000] 64,000] 68,000] 9
CP-4 : Rehabilitation of Kalista P.S.
M & E Repair work | Ls 1 2,000] 22,000] 2,000] 22,000] 24,000] 3
CP-5 : Improvement of five (5) P.Ss
Elesec P.S. LS 1 0 11,000 0 11,000 11,000 1
Ohrid 2P.S. LS 1 42,000 98,000 42,000 98,000 140,000 19
Dalijan P.S. LS 1 47,000 120,000 47,000 120,000 167,000 23
Podmolje P.S. LS 1 47,000 44,000 47,000 44,000 91,000 12
Vranista P.S. LS 1 47,000 330,000 47,000 330,000 377,000 52
sum 183,000 603,000 786,000 107
CP-6 : Improvement of Sateska and Struga 3 P.Ss.
Sateska P.S. LS 1 73,000 43,000 73,000 43,000 116,000 16
Struga #3P.S. LS 1 56,000 902,000 56,000 902,000 958,000 134
sum 129,000 945,000 1,074,000 150
CP-7: Installation of SCADA system
SCADA system [ Ls | 1 o] 2,06,000] 0| 2006000]  2,006,000] 280
CP-8: Installation of stop valve at public wells
Valve setting [ No.. | 10] 500] 0] 5,000] 0] 5,000] 0
CP-9 : Procurement of sewer cleaning equipment
CCTV for Pipe inspection unit Set 2 0 168,000 0 336,000 336,000 47
Pipe Flushing Unit Set 2 0 444,000 0 888,000 888,000 124
sum 0 1,224,000 1,224,000 171
Total | 1,902,000| 21,189,000| 23,091,000 3,225
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6.2 Breakdown of Estimated Construction Cost

Breakdown of Estimated Construction Cost

for Feasibility Study

Category A: Enhanced trunk sewer

Component -1-1

Component -1-2 :

Component 2

Trunk sewer reconstruction works by rehabilitation method
Section 1, PVVC Dia. 500mm, L=1717m

Section 6, RC Dia. 800mm, L=3000m

Section 7, RC Dia. 1000mm, L=1045m

Section 8, RC Dia. 1200mm, L=3337m

Section 9, RC Dia. 1200mm, L=5006m

SUM L=14,105m

Trunk sewer repartial works
Section 2, PVC Dia. 600mm, L=1576m
Section 3, PVC Dia. 600mm, L=1852m
Section 4, PVC Dia. 600mm, L=1400m
Section 5, RC Dia. 800mm, L=1550m
Section 10, RC Dia. 1200mm, L=2404m
Section 11, RC Dia. 1200mm, L= 4267m
Section 12, RC Dia.1200mm, L= 3934m
SUM L=19,983m

Construction of storm water retention tank
Voska retention tank, V=3400m3

Component-B: Improvement of Existing Pump Stations

Component 3
Component 4
Component 5
Component 6
Component 7

Rehabilitation of Elen Kamen Pumping station

Rehabilitation of Kalista Pumping Station

Installation of stanby pump, screen and inlet gate at 5 P.Ss

Enhancement and Installation of inlet gate and screen at Sasteka and Struga P.S.
Installation of SCADA System for optimized operation

Component-C: Procurement and Discharge control of Public wells

Component 8
Component 9

Discharge control of public well (Installation of stop valve)
Cleaning internal the inside of pipes anr removal of deposits
(Procurement of a vehicle equipped with sewer cleaning-machine and washing machine)
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Lake Ohrid Sewerage Improvement Project

Estimated Construction Cost For F/S

o

Item Description Unit Quantit Total Amount
y LC. FC. (Euro) Note
Euro Euro
Category A Enhanced trunk sewer
Ci nt1 Trunk sewer reconstruction works by r ilitation method
CP-1-1 Rehabilotation work of trunk sewer (Eastern Side), L=14.1 km, (Section 1, 6, 7, 8 and 9)
Al1 Section 1, PVC Dia500mm, L=1717m Ls 10| 0 725,000 725,000
A12 Section 6, RC Dia.800mm, L=3000m Ls 10| 0 1,612,000 1,612,000
A13 Section 7, RC Dia.1000mm, L=1045m Ls 10| 0 713,000 713,000
Al4 Section 8, RC Dia.1200mm, L=3337m Ls 10| 0 2,678,000 2,678,000
A15 Section 9, RC Dia.1200mm, L=5006m Ls 10| 0 3,994,000 3,994,000
A16 Ancillary and Temporary works Ls 1.0 0 2,027,000 2,027,000
Sumof CP-1-1 0 11,749,000 11,749,000
CP-1-2 Partial repair work of trunk sewer (Eastern Side), L =17.0km, (Section 2-5 and 10-12)
A21 Section 2, PVC Dia. 600mm, L=1576m Ls 10] 0 300,000 300,000
A22 Section 3, PVC Dia. 600mm, L=1852m Ls 10 0 223,000 223,000
A23 Section 4, PVC Dia. 600mm, L=1400m Ls 10] 0 154,000 154,000
A24 Section 5, RC Dia.800mm, L=1550m Ls 10 0 333,000 333,000
A25 Section 10, RC Dia.1200mm, L=2404m Ls 10 0 833,000 833,000
A26 Section 11, RC Dia.1200mm, L=4267m Ls 10 0 893,000 893,000
A27 Section 12, RC Dia.1200mm, L=3934m Ls 10 0 1,414,000 1,414,000
A28 Finishing work Ls 10 0 202,000 202,000
A28 Ancillary and Temporary works Ls 1.0] 0 180,000 180,000
Sum of CP-1-2 0 4,532,000 4,532,000
Component 2 Construction of storm water retention tank
B Construction of storm water retention tank /=3400m3 1,539,000 44,000 1,583,000
Sum of Comp.-2 1,539,000 44,000 1,583,000
SUB-TOTAL of Category C, Component 1 and 2. 1,539,000 16,325,000 17,864,000
Category B Rehabilitation and enhancement of two pumping stations
Component 3 Rehabilitation of Elen Kamen PS 24.4 Lit/s x 2 units
Bl-a Structure work 0 0 0
B1-b Repair of ible pump work (M&E) 4,000 64,000 68,000
SumofB1 4,000 64,000 68,000
Component 4 Rehabilitation of Kalista PS 24.4 Lit/s X 2 units
B2-a Structure work 0 0 0
B2-b Repair of ible pump work (M&E) 2,000 22,000 24,000
Sumof B2 2,000 22,000 24,000
Component 5 Improvement for five (5) Pump Stations
B3-1-a Structure work Elesec PS 0 0 0
B3-1-b Repair of ible pump work (M&E) Elesec PS 0 11,000 11,000
B3-2-a Structure work Ohrid 2 PS 41,000 0 41,000
B3-2-b Repair of ible pump work (M&E) Ohrid 2 PS 0 98,000 98,000
B3-3a Structure work Dalijan PS 46,000 0 46,000
B3-3-b Repair of ible pump work (M&E) Dalijan PS 0 120,000 120,000
B3-4-a Structure work Podmolje PS 46,000 0 46,000
B3-4-b Repair of ible pump work (M&E) Podmolje PS 0 43,000 43,000
B3-5-a Structure work Intake PS at Viranista WWTP 45,000 0 45,000
B3-5-b Repair of ible pump work (M&E) Intake PS at Viranista WWTP 0 330,000 330,000
Sumof B3 178,000 602,000 780,000
Component 6 Improvement of Sateska & Struga #3 Pump Stations.
B4-1-a Structure work Sasteka PS 71,000 0 71,000
B4-1-b Repair of ible pump work (M&E) Sasteka PS 0 43,000 43,000
B4-2-a Structure work Struga #l11 PS 55,000 0 55,000
B4-2-b Repair of ible pump work (M&E) Struga #l11 PS 0 902,000 902,000
Sumof B4 126,000 945,000 1,071,000
Ct nt7 Installation of SCADA System for optimi peration
B5-a SCADA system for 14 Pump stations 0 1,717,000 1,717,000
B5-b Scads system for inlet PS of Vranista WWTP 0 289,000 289,000
Sumof B5 0 2,006,000 2,006,000
SUB-TOTAL of Component 3 to 6 310,000 3,639,000 3,949,000
Category C Others (Procurement and Installation of stop valve)
Component 8 Installation of stop valve at public wells.
Installation of Outlet control valwe at public well for 10 public wells
C1 of Outlet control valve at public well 5,000 0 5,000
Sumof C1 5,000 0 5,000
Component 9 Procurement of sewer cleaning equipment
D1 CCTVinspection Unit 0 336,000 336,000
D2 High presure pipe cleaning truck with bacume tank 0 888,000 888,000
Sumof C2 0 1,224,000 1,224,000
SUB-TOTAL of Category C, Component 8 & 9 5,000 1,224,000 1,229,000
TOTAL Category A, B andC 1,854,000 21,188,000 23,042,000
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CHAPTER 8. Economic and Financial Analyses

8.1 Calculation of Standard Conversion Factor

The Standard Conversion Factor was calculated based on the statistics of the past 8 years as shown in

the table below.

o

2005 2006 2007 2008 2009 2010 2011 2012 Total

Total import 3,233 3,752 5,281 6,883 5,073 5,474 7,027 6,522 43,245
amount CIF
Total amount of tax
on import 98 103 97 120 100 90 72 77 757
'Ilz'cétgl export amount 2,042 2,415 3,398 3,991 2,708 3,351 4,478 4,015 26,400
Total amount of tax

4 4
on export

Source: World Bank (2014) World Bank Development Index

Standard Conversion Factor = (Total import amount * total export amount) /(( total import amount + total

amount of tax on import) + (total export amount —total amount of tax on export)
=0.990
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8.2  Questionnaire Sheet

| For Official Use OnIyI

JICA/TECI/NSS

Preparatory Survey on Lake Ohrid Sewerage Improvement Project

Key Question before Starting Interview

Does your household have a connection of sewerage service provided by PROAQUA/ Niskogradba?

001 Yes (Ask to prepare Bill for Sewerage and Collector)
002 No(interview is finished)

Section-A Basic Information

A-1 Interviewer’s Name& Code A-2 Date of the Interview
Date: 2014

Code

Daily Questionnaire No.:

A-3Information on Respondent
Name: Age:

District:

Street/ Block

Section-B Current Sewerage and Collector Service

B-1 Family Composition sharing the same sewerage connection

001 Adult: persons
002 Child (less than 18 years old): persons
003 Total: persons

B-2 Do you know how much volume of waste water does your household produce_monthly? The volume of
waste water should be the same as the volume of consumed water from water supply system.

001 Waste water m>/ month
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B-3 Do you know how much does your household monthly pay for Water, Sewerage and Collector service by
PROAQUA/or Niskogradba?

001 Ohrid City:

Sewerage service MKD/ month,
Collector service MKD/ month
Water service MKD/ month

002Struga City:

Sewerage service MKD/ month
Collector service MKD/ month
Water service MKD/ month

B-4 Have your household ever felt/seen environmental/ human health damage from the sewer and drainage
system?

001 Yes —> please specify (name respondent’s variant) and mark below
002 No -» interviewer specifies the below

Specification:
001 Over flowing from manhole

002 Overflowing on road and street

002 Bad water quality of effluent water from treatment plant
003 Offensive odor

004 Other
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Section-C Willingness-to-Pay for the JICA Project

Explanation for the respondent. To be voiced

Your household currently pays the above-answered MKD per month forSewerage& Collector tariffs to the
PROAQUA/or Niskogradba.
However,it is observed that current sanitation services are not fully satisfactory condition because, for
example;
Sewerage overflows during rainfall
Deteriorated sewer line with low rehabilitation level
Sewer breakage and blockage, inappropriate joint, excessive sediment, root infiltration, etc

C-1 Would your household accept to pay additional (1) 000 MKD/ month as an incremental tariff if If you
were to receive “Satisfactory Sanitation Services” as we explained?

payment %%////////?/////% *Note that this amount would be in addition to your current monthly

Current household expenditures.
Sewerage&Collector | OO0 MKD | *Note that all sewerage water expects to be treated in anappropriate sanitary
Payment manner contributing environmental conservation of Ohrid.

*To the interviewer: (not for a cubic meter, but additional tariff per month)

001  Yes/ No - If the additional tariff is (2) 000 MKD/ month, would you agree to pay it?
001 Yes
002 No

*Check the applicable box

Ver.1 Ver.2 Ver.3
1* Proposal 50 100 200
Ans. Yes No Yes No Yes No
2 Proposal 80 30 150 80 300 150
Ans. Yes | No | Yes ‘ No | Yes | No | Yes ‘ No | Yes ‘ No | Yes | No

Household’s comments for additional payment:

( )

C-2  Please, specify the approximate monthly income of the household, (after Tax, MKD)

o0l to 10,000

002 10,001 -15,000
003 15,001 - 20,000
004 20,001 - 25,000
005 25,001 - 30,000
006 30,001 - 35,000
007 35,001 -40,000
008 40,001 - 50,000
o08 50,000 and more
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Thank you for your participation in the survey.

For ensuring the actuality of the survey, please sign the questionnaire or leave t
he contact phone number.

Respondent’s signature or telephone number

All the above information will be confidential, only utilized for the purpose of preparatory study
for the Project.
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CHAPTER 9. Environmental and Social Considerations

9.1 Laws/Regulations related to Environmental and Social Considerations and Water Supply /
Sewerage System

9.1.1 Laws and Regulations related to Environment
Law on Waters is described in chapter 2.1.3 in the Main report.
(1) Law on Environment

The Law on Environment establishes the rights and obligations of the State, public associations and
citizens in regards to environmental protection. The Law defines the environmental quality standards,
permitting requirements for activities that may affect the environment, measures for prevention and
reduction of environmental pollution, environmental monitoring and control systems, the role of the
public and sanctions imposed on polluters and others that violate the Law. The Law also set out the
requirements for undertaking environmental assessments of potential environmental impacts of public
and private projects which are likely to have a significant impact on the environment before
development consent is granted in the form of approval for project implementation. Impacts on the
environment can include impacts on human beings, and biological diversity; soil water, air and other
natural resources and climate; historical and cultural heritage as well as the interaction between these
elements.

(2) Law on Nature Protection

Law on Nature Protection contains provisions which transpose for EU principles for nature and
forestry. The protection of nature is carried out through biological and landscape diversity protection
and natural heritage protection, in and outside protected areas. With regard to species, the Law
regulates the issues of the introduction of non-indigenous species into nature and the reintroduction of
extinct indigenous species; trade in endangered and protected wild species of plants, fungi and
animals; protection of species enjoying protection under international agreements; the keeping and
breeding of wild animal species in captivity; as well as special protection of designated wild species
included in the Red Book and Red List. The Law specifies the prohibited activities related to strictly
protected wild species. The Law also regulates the protection of habitats, and ecosystems,
incorporating provisions that provide for the favourable status of habitat preservation, habitat
monitoring, preservation of environmentally important areas, and establishment of an environmental
network.

(3) Law on Protection from Noise in the Environment

The Law on Protection from Noise in the Environment gives MoEPP general competence for the

reduction of noise in the environment, but also specifies that some activities are to be implemented

jointly, in cooperation and consultation, or through some planning document to be adopted in

accordance with other authorities, especially the other ministries, City of Skopje and local

self-government units. The objectives of the Law are:

e  Create healthy living conditions for people and protection of the environment from noise,

e  Taking measures and actions to avoid prevent or reduce noise,

e Taking measures of protection against noise imposed by the nearby environment, causing
nuisance and annoyance,

e Elimination or reduction of the harmful effects that result from exposure to noise in the
environment and

e Providing a basis for the development of measures to reduce the noise emitted by major sources,
particularly road, rail and water transport vehicles and infrastructure, aircraft, equipment used
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outdoors and in industry, as well as mobile mechanical work.

General sources of noise in the environment in accordance with the Law are:

e Industrial, commercial, craft or other production facilities or installations, as well as other
equipment,

Construction activities,

Main-road route, waterway and railway infrastructure,

Airport or heliports, locations for take-off and landing,

Polygon for means of the protection and rescue,

Street infrastructure,

Closed (in object) or open parking

Buildings for housing and residence of people

Facilities for sporting or other public events,

Objects that used sound devices,

Household appliances

Racetracks, amusement parks, shooting ranges, coastal locations and similar recreational facilities
for entertainment,

Open or covered construction sites and

e  Other sources of noise that creates higher noise than prescribed.

(4) Law on Ambient Air Quality

The Law establishes the system for the management of ambient air quality. It includes activities
directed towards avoidance, prevention or alleviation of the hazardous effects of air pollution through
assessment of ambient air quality, determination of emission limit values and quality values, planning
of ambient air protection, establishment of ambient air monitoring and information systems, as well as
protection of ambient air quality in the course of emission control from stationary or diffuse sources of
pollution. The law defines the obligation for the adoption of the national plan and the program. The
Law stipulates an obligation for the adoption of programmes for pollution abatement and ambient air
quality improvement in the territory of local self-government units, in zones and agglomerations
where one or more pollutants are found to be above the air quality limit values, plus the margin of
tolerance.

In order to avoid, prevent or reduce harmful effects on human health and the environment as a whole,

the following types of limit values and critical levels are set:

e  Limit values, target values and critical levels of ambient air and alert thresholds,

e Limit values for emissions of exhaust gases and vapours from stationary sources,

e Limit values for emissions of exhaust gases from mobile sources and content of harmful
substances in fuels.

(5) Law on Waste Management

The legal framework for waste management has been established by this Law in 2004. Relevant EU
directives have been transposed in the Law, also taking into consideration the local conditions. The
Law regulates issues concerning the framework policy on waste, on hazardous waste, on landfill, on
incineration of non-hazardous waste, etc. The Law incorporates the basic principles of waste
management (principle of environmental protection in waste management — waste minimization,
precautionary principle, closeness, service universality, “polluter pays” principle, system of deposit,
etc.).

(6) Law on Communal Activities (no. 95/12)

The Law regulates basic conditions and the manner for performance of communal activities, their

£ 9-2



g

financing, financing of construction and maintenance of communal infrastructure, etc. and declares
communal activities as being of the public interest. According to this Law, communal activities
comprise:

Construction of water supply systems, treatment and supply of drinking water (consisting of
abstraction, treatment and distribution of water through a water supply system at the point of main
service customer meter), construction of the sewage systems, conveyance and treatment of wastewater,
construction of drainage network, collection and disposal of rain water.

9.1.2 Administrative Framework

As for the administrative framework, there are several ministries and agencies at the national and local
level with mandates that influence the conservation and management of the world heritage property
and environment.

(1) Ministry of Environment and Physical Planning (MoEPP)

See chapter 2.1.3 of whole responsibilities of MoEPP. The administration for Environment was
established as a body responsible for expert activities in the area of environment. The Administration
of Environment performs professional activities in the area of nature protection, in waste, water, air,
soil, noise protection, other environmental areas and regulate the environmental impact assessment
(EIA) procedures for projects and the procedure concerning integrated environmental permit issuing
and compliance permit issuing. The Sector for Environment Department for EIA within the
Administration of Environment is the administration’s competent organizational unit for the
performance of EIAs. Besides EIA, this department is also tasked with assessing the development of
elaborates for environmental projects. The Department covers the EIA procedure for the country as a
whole, but LSGUs are competent for assessing the environmental protection elaborates based on
article 24 of the Law on Environment.

(2) Ministry of Transport and Communications (MoTC)

Ministry of Transport and Communications has jurisdiction with regards to inland navigation,
residential-communal affairs, such as communal infrastructure, and works such as water supply,
sewage systems, wastewater collection, drainage and treatment, as well as protection measures from
noise originating from the performance of activities in navigation and construction. MoTC is
responsible for communal infrastructure, which includes water supply, collection and treatment of
wastewater. Moreover, the state communal inspectorate is explicitly tasked with monitoring public
water supply systems and systems for collection, drainage and wastewater treatment for compliance
with technical standards and with overseeing operations within the undertakings performing such
public activities.

(3) Ministry of Agriculture, Forestry and Water Economy

Ministry of Agriculture, Forestry and Water Economy manages the water for agricultural purpose as

well as infrastructural facilities such as dams, reservoirs, and irrigation systems. The hydro

meteorological service is part of ministry which has responsibility for monitoring the quantity and

quality of surface water and groundwater. Ministry has following responsibilities:

e  Agriculture, forestry, water economy, agricultural land use, use of forests and other natural
resources,

e Hunting and fishing,

e Protection of cattle and plants against diseases and pests monitoring and sturdy of the state of
water, maintenance and improvement of water regime,

e Hydro-amelioration systems,

e Meteorological, hydrological and bio meteorological phenomena and processes,

e Management of solid and genetically modified food.
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(4) Local Self-Government Units (LSGUSs)

According to the Law on Local Self-Government, the local self-government units (LSGUSs) are
competent for regulation and performance of affairs of public interests of local relevance. The LSGUs
are responsible for general environmental protection measures within water, air, nature, noise and
ionizing radiation. Moreover they are also responsible for organization and management of
environmental activities (infrastructure for water supply, wastewater collection and treatment),
municipal waste management and space planning, and recreational areas development. In addition to
the above, LSGUs are also responsible for issuing Type B environmental permits relating to the siting
and building of industrial facilities, strategic environmental assessments (SEAS) on local strategies,
plans and programmes, as well as inspection and enforcement, and monitoring in the territory of the
Municipality. LSGUs are competent for assessing the environmental protection elaborates based on
article 24 of the Law on Environment. The important role of the LSGUSs is reflected by the fact that a
decision on the approval of elaborates for environmental protection is a precondition for launching the
relevant project.

(5) Ministry of Culture

The administrative and certain proficient issues of the cultural heritage protection shall be carried out
by the Ministry of Culture, and by the Administration for protection of the cultural heritage, as a body
within the Ministry of Culture (The Administration).

The major authorities of the Administration are stipulated by the Article 145 of Law on Protection of

Cultural Heritage, such as

e to perform administrative procedure for subjects in the fields of the protection of cultural heritage
and issues administrative acts according to this Law,

e to prepare the acts in the field of the protection of cultural heritage that are issued by the Ministry
of Culture,

e to take part in administrative and other procedures connected to the cultural heritage and its
protection that are led by other authorities in cases provided in this or other Laws,

e to start initiatives and procedures in front of authorities for matters of public interest for the
cultural heritage and its protection,

e to perform the works connected to the establishment, organization and development of the
information system for cultural heritage of Republic of Macedonia,

e To perform activities of security protection of the cultural heritage and protection in case of
armed conflict and natural disasters,

e To perform activities of protection against physical damaging accelerated by the pollution and
promotion of the quality of the environment in the protected areas,

e To follow the implementation of the ratified international agreements in the field of the protection
of the cultural heritage, propose and perform activities for realization of the rights and obligations
that occur and prepare national reports for their implementation.

(6) Institute for Protection of Monuments of Culture and Museum — Ohrid

The Institute was established by Law on Protection of Cultural Heritage as conservation centre —

Ohrid with authority in the area of the municipalities Ohrid, Belcista, Kosel, meseista, Lukovo,

Delogozdi, Labunist, Velesta, Vevcani and Struga. The Institute performs the works within the area

such as:

e  Studies, investigates and using scientific processes of the questions in the field of the protection
of the immovable cultural heritage,

e  Prepares protecting and conservation basis for the needs of the spatial and urban plans,

Performs archaeological investigations on structures subject to conservation,

e Performs conservation investigations and other investigation works for protection of the
immovable cultural heritage,

e Performs conservation and other kind of experts supervision over execution of protection
measures on the immovable cultural heritage, in accordance with the Law,

e Performs direct protection of movable cultural heritage that is entrusted by authorized public
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institution for protection or by other holder of such good,
e Manages the immovable cultural heritage in state ownership, for which the right of use has been
transferred to the centre.

(7) National Commission for UNESCO

The National Commission for UNESCO consists of the following bodies:

e The General Assemble (25 members representing ministries of Education and Science, Foreign
Affairs, and Environment, universities, national institutions involved in UNESCO’s fields of
activities, national theatres, etc.), which meets when required,

e  The Executive Committee (8 members), which meets once or twice a year;

e Four Programme Committees dealing with: (1) Science, (2) Culture, (3) Education and (4)
Information, Communication and Informatics;

e  The Secretariat.

The responsibilities of National Commission are:

e Foster close liaison between state agencies and services, professional and other associations,
universities and other centres of research and education, and other institutions concerned with
education, the sciences, culture and information;

e  Cooperate with the delegations of their respective governments at the General Conference and at
other intergovernmental meetings convened by UNESCO, inter alia by preparing the
contributions of their governments to the work of these meetings,

e Follow the development of UNESCO’s programme and call the attention of the appropriate
agencies to the potential benefits of international cooperation,

e  Contribute to national activities related to UNESCO’s programme and to the evaluation thereof,

e Provide a channel for disseminating information obtained from other countries on matters of
domestic interest in education, the sciences, culture and information,

e Encourage, at the national level, interdisciplinary dialogue and cooperation between institutions
concerned with education, the sciences, culture and information, with a view to helping to bring
intellectual resources to bear on certain priorities for development.

(8) Cultural Heritage Protection Office

The Cultural Heritage Protection Office (CHPQO) was established on March 19, 2004 based on the Law
on Protection of Cultural Heritage (“Official Gazette of RM” n0.20/04). It was set up on May 10, 2004
when its first director was appointed. The legal status of the Cultural Heritage Protection Office is that
of an independent governmental administrative body. As such, it is a constituent part of the Ministry of
Culture operating as a legal entity. Cultural Heritage Protection Office is in charge of preparation and
implementation of Management Plan for the World Natural and Cultural Heritage in the Region of
Ohrid, update the list of the cultural heritage, preparation of a report on the state of the World natural
and cultural heritage in the region of Ohrid every six months, etc.

(9) Commission for the Management of the World Natural and Cultural Heritage in the Region of
Ohrid

The Commission shall be established for the purpose of coordinating the activities stipulated under
Article 9 of Law on Management of World Natural and Cultural Heritage in the Region of Ohrid.
However, the management plan for the natural and cultural heritage is not completed (draft version) so
that the Commission is not established yet. The commission shall be comprised of a president,
vice-president and 21 members appointed by the Government of the Republic of Macedonia on the
basis of a joint proposal submitted by the Minister of MoEPP and Ministry of Culture. The duties of
the Commission are:

e Reviews and gives an opinion on the draft report on the state of the world natural and cultural
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heritage in the region of Ohrid,

e Reviews and gives an opinion on the implementation of laws and other ordinances that govern
issues pertaining to the area of protection of the world natural and cultural heritage in the region
of Ohrid,

e Reviews and gives an opinion on the plan concerning the management of the world natural and
cultural heritage in the region of Ohrid,

e Reviews and gives an opinion on the spatial and urban plans for the region of Ohrid,

e Monitors and gives an opinion on the state of the world natural and cultural heritage in the region
of Ohrid,

e Reviews the state and proposes measures for improvement of the state of the world natural and
cultural heritage in the region of Ohrid at its own initiative and/or at the request of another legal
or physical person or state or local government body, and

e Review and gives an opinion on other issues pertaining to the management of the world natural
and cultural heritage in the region of Ohrid.

(10) Public Institute for Health Protection

Institute of Public Health was founded in 1924, has 10 regional centres and plays a significant role in
Macedonia’s public health. The Institute are responsible for surveillance, research and health
promotion. The activities are collection, processing and analysis of data, research and monitoring of
hygiene and other conditions for the protection of air, food products, drinking water, wastewater and
solid waste materials, monitoring and implementation of active measures to protect the population
from infectious and other diseases, etc.

e  Protection of the health of population, through surveillance/control of pollution of air, safety of
bathing water, water intended for sports and recreation, and for irrigation, water intended for
drinking, natural mineral waters, land and life supporting commodities,

e Protection of the population against communicable diseases, against harmful effects of gases,

ionizing radiation, noise, hygiene and epidemiological state,

Protection measures against harmful substance,

Poisons handling,

Safety of food and products and materials in contact with food,

Food produced by innovative technologies, including genetically modified food,

Assessment of environmental health risks in all environmental media.

(11) Hydrobiological Institute

Hydrobiological Institute is a public governmental higher education and research organization in the
national interest, founded in 1935 under Ministry of Education and Science. The Institute covers the
limnology research as natural lakes, artificial lakes and rivers. The main concern is limnology of
natural lakes in Macedonia, i.e. Ohrid, Prespa and Dojransko, with particular emphasis on the lake —
the oldest lake in Europe and the largest and deepest in Macedonia.

9.1.3  Results of Screening by MoEPP
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Be wsnecvyna pexa 3a noprotsiremm HOTPIORYBakd, cormacko
Jawonor sa Ko™ Cpe {TCaBechux wa PM 6p."53,2005,
8172005 24/2007, 159/08, 83/2009, 48/2010, 124200, 517201,
123/2012, 9372013 w 42/2014) we Tpeba ma ce cnponefysa
HOCTANRATI 30 UKD HE BANjaHWETD IP3 AMBOTHATA CPORNHE M
ne e oporpedio e e MaroToRK Enafopar 3a samrwra wa
MUBOTHATS cpeftia, wMalRe Bo npexssa jeka ce pabom aa
PINIOTIHYENNN MCTPRKYBIG 38 NOANOTOBKA Ha OuINGHIT.
Cryamia.

Mmeno, Be nichopMupame gexa npeg 3UnovNyBame o

| FHROBEJYBAME 1E IROCKTOT, HHBECTHTOPOT © JOMKeN A nocranu
<o COUBNHO BAKONOT 33 XMDOTHE cpejHa (Caymben pecku wa
Penylianca Makeponnja 6p. 53/2005, 81/2005, 24,2007, 15972008,
§3/2009, 48/2010, 124/2010, 51,2011, 123/2012, 93/13 u 42/2014) n
HDATIROHCKITe aKTw, oftiocHo Ypegbara aa anpegenysane Ha
THICKTHTE M 33 KPHTEPRYMUTE Bp3 OCHOSS 1A KOW co YIBpyna
novpelara 3a copoBefysame Ha TOCTANKATE 38 ouena wa
WIH[GHHEITE BP3  AcHBOTHITA cpeamna (Caymbien secumx  na
PemyGimma Makeionuja 6p. 74/2005 u 109/09). 3a BANOSHYIEIEE Ha
HOCTAnKara 5 olesa wa HAHRINMeTO Bpo RMBOTHATS CpejinHa,

f+#5% 9-8



Penvinuka Makenounja
Muuncreperso sa susoria cpeauna
H HPOCTOPHO NAAHHPAILE

NOTPEGHO € MHESCTHTDPOT 12 AOCTANN HIBECTYRAKE i1 HAMEDA 30
CHpOBeIyBake Ha npoexToT Koe e norpetnn ga Guie warormeno
corxacno fMpasmannxor s wuhopmayunre wro el ga
COLPNKH HINOCTYDAMOTO 38 HAMOIA 38 HIBCAYBANE Hd IPOCKTOT o
MOCTANKETE 38 yTORIYBAMHE HE DOTPe(aTa 0 DIeHI #a sapfanwero
HE NPGERTOT Bie AmBvTHGTA CpoaRta ( CAPKOPH BOCHHRK M6
Penybimmxa Maxegounja® 6p, 33/2006) Wanecryvanero 3a Hamepa
H CNpUuPAYBAKE HA NPOEXTOT A 0 jocTanu Ao Yopavara sa
RHBOTHA cpeamia NP MUHHCTERCTROTO 18 AMBOTIE CPOaMIt M
APOCTORPHO [UIAHMPAHE B2 HETOBA OLICHKA H WIIaBaHe Hi sMucace
10 HeTOTO,

Cao novwer,
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11 #®
<Translation>

Republic of Macedonia
MoEPP

To: IPE PROAQUA
St. Naum Ohridski bb
Ohrid

SUBJECT: Notification

Respected,

In attachment we submit our opinion which is for preparatory survey for the Project for improvement
of the collecting system for sewage on Ohrid Lake, submitted by IPE Proaqua from Ohrid for its
needs.

With respect,

Minister
Nurhan lzairi
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Republic of Macedonia
MoEPP

To: IPE PROAQUA
St. Naum Ohridski bb
Ohrid

SUBJECT: OPINION

Connection: Your number 03-2956/1 from 2711.2014 year

Respected,

Regarding Your notification for intention for Project implementation with number 11-11976/1 from
28.112014 year which is for performing the preparatory survey for Ohrid lake sewage improvement,
submitted by IPE Proaqua from Ohrid, Office for environment by MoEPP inform you that for
preparatory surveys, in accordance to Law for Environment ( Off.Gazzete of RM Num.
53/2005,81/2005,24/2007, 159/08, 83/2009, 48/2010, 124/2010, 51/2011, 123/2012, 93/2013 and
42/2014) there is NO NEED of EIA procedure and there is no need for EIA elaborate keeping in mind
that this is for preparatory survey for Feasibility Study.

Notably, WE inform you that before the Project implementation, investor is obliged to act in
accordance with the Law for environment (Off.Gazzete of RM Num. 53/2005, 81/2005, 24/2007,
159/2008, 83/2009, 48/2010, 124/2010, 51/2011, 123/2012, 93/13 and 42/2014) and bylaws, or Decree
for projects classification and criteria based on which need for EIA should be determinate.
(Off.Gazzete of RM num. 74/2005 and 109/09). For start of the procedure for EIA is necessary for
investor to submit letter of intention for project implementation which should be prepared in
accordance with Rulebook for information which should contain Letter of intention for project
implementation and method for determination of need for EIA (Off.Gazzete of RM num. 33/2006).
The letter for intention for project implementation should be submitted to Office of environment by
MOEPP for its estimation and issuing the opinion for the same one.

With respect, Office of Environment
Aleksandar Petkovski Director
Biljana Petkoska Igor Trajkovski
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9.2 Environmental Standards
9.2.1  Water Quality Standards

Classification of water and categorization of surface water, lakes, reservoirs and groundwater is
determined by the Government of Republic Macedonia. The latest regulation for the categorization of
water courses and lakes was published in Official Gazette No. 18/99. The regulation essentially
defines five separate classifications for all water types, namely:

Class 1: Very clean, oligotrophic water, which in natural condition with disinfection can be used for
drinking and for production and processing of food products, and also for fishery of salmon. The
puffer capacity of the water is very good. It is constantly supplied with oxygen, with low level of
nutrients and bacteria, and can contain small amount of organic (but not inorganic) anthropogenic
pollution.

Class 2: Slightly polluted, mesotrophic water, which in natural condition can be used for recreation
and swimming, water sports, for fishery of other kinds (cyprinids). With usual methods for
processing-conditioning (coagulation, filtration, disinfection and etc.) this water can be used for
drinking and food processing. The puffer capacity and the absorbance with oxygen are good
throughout the year. The present overload can effect in negligible increase of the productivity.

Class 3: Moderate eutrophic water, which in natural condition can be used for irrigation, and after
usual processing (conditioning) can be used in the industry, but not for drinking. The puffer capacity is
weak, but it is keeping the acidity of the water on the levels that can suit most of the fishes. In the
hypolimnion can occasionally be detected oxygen insufficiency. The level of the primary production is
significant, and the changes in the community and the fishing structure is notable. It is evident the
impact on the quality substances and the microbiological pollution. The concentrations of the harmful
substances varies from the primary level to the level of chronical toxicity for the water life.

Class 4: Strongly eutrophic, polluted water, which in natural condition can be utilized for other
purposes only after certain processing. The puffer capacity is exceeded, which results in bigger levels
of acidity, which impact the biodiversity. In the epilimnion the oxygenation is high, while in the
hypolimnion there is lack of oxygen. Algae blooming is present. The increased degradation of organic
material simultaneously with stratification of the water can result in anaerobic conditions and killing
of the fishes. Massive colonies of tolerable species, fish population and benthonic organisms can be
affected. The microbiological pollution of this water prevents this water to be utilized for recreation,
and the harmful substances released from the sludge/sediments can affect of the quality of the water
life. The concentrations of the harmful substances can vary from the level of chronical to acute toxicity
for the water life.

Class 5: highly polluted, hypertrophy water that in natural condition cannot be utilized for any purpose.
The water is without puffer capacity and its acidity is harmful to most of the fishes. Big problems
occur in the oxygen regime, oxygen over saturation in the epilimnion and poor saturation with oxygen,
leading to anaerobic conditions in the hypolimnion. The degradation substances are dominantly
present related to the producers. Fishes and benthonic species are not constantly present. The
concentration of the harmful substances overcomes the acute level of toxicity for the water life.

The parameters for classifying the waters in classes, according to article 2 of this sub-law are:

a. Organoleptic parameters: visible waste materials, visible colour, notable smell, true colour,
turbidity and visibility

b. Acidity parameters, pH value and alkalinity

C. Parameters of oxygen regime: dissolved oxygen, oxygen saturation, BOD5 at 200C, COD
from KMnO4, TOC

d. Mineralization parameters: suspended matters, total dry residue from filtered water (total

suspended material)
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e. Eutrophication parameters: total phosphorus, total nitrogen, chlorophyll “a”, primary
production, saprobe index and level of biologic productivity.
f. Microbiological parameters: most probable number of thermo tolerable coli forms bacteria

Radioactivity: total activity of heavy radioactive waste materials which can be released into
the surface water — water course during one year, shall be calculated by a separate formula

h. Harmful and hazardous materials: metals and their compounds, other inorganic parameters,
phenols, hydrocarbons, halogenated hydrocarbons, nitrated hydrocarbons, pesticides, other
organic compounds

Table 1: Limit values / Maximum allowed concentrations, organoleptic parameters:

Parameter Limit values and concentrations for each class
Class | | Class Il | Class Il | Class IV | Class V
A. Organoleptic Indicators
1. Visible organic material None None None None -
2. Visible colour None None Little turbidity Turbidity -
3. Smell None None Hardly notable Notable -
4. True colour mg/l Pt <15 15-25 26-40 >40 >40
5. Turbidity NTU <0.5 05-1.0 1.1-3.0 >3.0 >3.0
6. Transparency by Secci, 1m >7 7.0-4.0 3.9-2.0 <2.0 <2.0
B. Indicators of Acidity |
1. pH Value 6.5-8.5 6.5-6.3 6.3-6.0 6.0-5.3 <5.3
2. Alkalinity mg/l CaCO, >200 200-100 100-20 20-10 <10
C. Oxygen Regime Indicator |
= glsso'VEd oxygen, mg/L >8.00 7.99-6.00 5.99-4.00 3.99-2.00 <1.99
2. Oxygen saturation
Epilimnion % O, Lakes, 90-105 75-90 50-75 30-50 <30
reservoirs 105-115 115-125 125-150 >150
:zssgxg'on O; Lakes, 75-90 50-75 30-50 30-10 <10
Total %0, Lakes, 75-90 50-75 50-30 30-10 <10
reservoirs 105-115 115-125 125-150 >150
3. BODs; mg/L O, <2.00 2.01-4.00 4.01-7.00 7.01-15.0 >15.0
4. COD y, mg/L O, <2.50 2.51-5.00 5.01-10.0 10.0-20.0 >20.0
5. Total organic carbon
(TOC) mg/L C <2.50 2.51-4.20 4.21-6.7 6.7-10.0 >10.0
D. Mineralization Indicators
1. Suspended material, mg/L <10 10-30 30-60 60-100 >100
2. Total dry residue from
filtered water
For surface waters 350 500 1000 1500 >1500
Groundwater- karstic 350 500 1000 1500 >1500
Groundwater- not karstic 800 1000 1500 1500 >1500
E. Eutrophication Indicators
1. Total phosphorus, P mg/L <10 10-25 25-50 50-125 >125
Lakes, reservoirs <15 15-40 40-70 70-190 >190
2. Total nitrogen N pg/L <200 200-325 326-450 >450 >450
Lakes, reservoirs <200 200-325 326-450 >450 >450
3. Chlorophyll “a” pg/L <2.0 2.01-3.79 3.79-7.50 7.51-10.0 >10.0
Lakes, reservoirs <2.0 2.01-3.79 3.79-7.50 7.51-10.0 >10.0
4. Primary production
ngC/m?/a (Lakes, reservoirs, <25 26-50 51-90 >90 >90
mean value in summer period)
5. Saprobe level Oligosaprobic Mesosaprobic Mesosaprobic a a-l\{lesosap_roblc _ Polisaprobic
B-a -B polisabrobic
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6. Saprobe index, Puntel <1.50 1.50-2.50 2.51-3.50 3.51-4.50 >4.51

Buck

7. Level of biologic Oligotrophic Mesotrophic Moderate Eutrophic Hipertrophic
productivity eutrophic

F. Microbiological pollution

1. Most probable number of

thermo tolerable colimorphic 5 5-50 50-500 >500 >500
bacteria in 100 ml

9.2.2

See chapter 2.1.3.

9.2.3 Noise

Effluent Standards

The limit values for the basic indicators of noise in environment are defined with the Rulebook for
Limit Values of the Noise Level (Official Gazette, No. 147/08). According to the degree of protection
from noise, the limit values for the basic indicators of noise in environment caused by different
sources are shown in the table below.

Area differentiated by the degree of noise Noise level expres_sed in dB (A) -
protection L(day) L(evening) L(night)
7:00-19:00 19:00-23:00 23:00-7:00
Avrea of first degree 50 50 40
Area of second degree 55 55 45
Avrea of third degree 60 60 55
Area of fourth degree 70 70 60

* First degree: area intended for tourism and recreation, nearby hospitals, national parks and natural reserves
Second degree: area primarily intended for residence (i.e. residential region, area nearby buildings designed for
educational activity, facilities for social protection etc.)
Third degree: area where activities in the surrounding are allowed and the causing of noise is less considered:
trade-business-residential area which is also designed for accommodation
Fourth degree: area where activities in the surroundings are allowed, which can cause interference with noise, area
without apartments, designed for industrial and crafts or other similar production activities.

For vibration, there is no standard established in Macedonia.

9.24

Air Quality

The air quality standards are stipulated by Decree on limit values for levels and types of polluting
substances in the ambient air and alert thresholds, deadlines for achieving the limit values, margins of
tolerance limit values and long-term goals (Official Gazette No. 50/05).

Averaging Allowed number of | Date when it has to
Pollutant period Limit values exceedances in a reach tTe limit

year value
S02 1 hour 350 pg/m® 24
24 hours 125 ug/m?® 3
NO2 1 hour 200 pg/m® 18
1 year 40 pg/m? -
PM10 24 hours 50 pg/m® 35
1 year 40 pg/m?® -

PM2.5 1 year 25 pg/m® - 2020

20 pg/m® 2025
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Lead 1 year 0.5ug/m* -
Benzene 1 year 5 ug/m® -
co Maximum 10 mg/m® -
daily 8 hour
mean value

9.3 Baseline Data
9.3.1 Natural and Cultural Heritage in Ohrid Region by UNESCO

In 1979, the World Heritage Committee decided to inscribe the Ohrid Lake on the World Heritage List
under the natural criterion (iii). In 1980, the property was extended to include the cultural and historic
area and cultural criteria (i), (iii) and (iv) was added, so on the World Heritage List the property is
inscribed as “Natural and Cultural Heritage of the Ohrid Region”, that is as “combined property”.

Criteria | — Cultural good that is a master piece of human creative genius

Ohrid has great number of cultural monuments (archaeological sites, churches with frescoes and
basilicas with mosaics from the early Christian period, monuments of the Islamic culture, buildings
from the Old Urban architecture, as well as lots of valuable icons, manuscripts and other movable
heritage). All of them possess real historic, architectural, cultural and artistic values. Their
concentration in the old urban centre of Ohrid, which is of great importance by itself, and along the
coast of Lake Ohrid and the surrounding area creates an exceptional harmonic totality, which is a key
feature that makes this region unique and justifies it significance as an outstanding universal value.

Criteria Il — to bear a unique or at least exceptional testimony to a cultural tradition or to a civilization
which is living or which has disappeared

The century long synthesis of the ancient nature and the remnants of the material and spiritual heritage
of several civilisations that had stayed in this region or just passed by, the quality and diversity of the
cultural heritage, as well as the exceptional conservation and genuine protection, make this a unique
region.

Criteria IV - to be an outstanding example of a type of building, architectural or technological
ensemble or landscape which illustrates significant stages in human history

The old urban centre of Ohrid is the only preserved authentic urban entirety, adjusted to the lake coast
position and the terrain and is characterised by sacred and profane high quality architecture. The
architectural solutions, with a forum, public, housing and sacred buildings with the necessary
infrastructure were present even in the ancient Lychnidos (old name of the town).

The project site is within the UNESCO Natural and Cultural Heritage of Ohrid Region as shown in
Figure 9.1. The covered area is 833.35 km?. The Albanian side of the Ohrid Lake is not included in the
heritage area, however, the preparation of UNESCO-EU funded project “Towards strengthened
governance of the shared transboundary natural and cultural heritage of the Lake Ohrid Region” has
started. The duration of project will be 36 months and the project is designed to address the main
threats affecting the natural and cultural heritage of the Lake Ohrid region and aimed at strengthening
transboundary operation over the region’s cultural and natural heritage, etc. Finally, it will support the
process of extension of the World Heritage property “Natural and Cultural Heritage of the Ohrid
Region” in Albania (already inscribed as World Heritage for the part of the site located within the
Macedonia).
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I1. Old urban nucleus-Ohrid

I. Old urban nucleus-Struga

New borders of the property

Unit of cultural heritage

Individual cultural heritage

Figure 9.1 UNESCO Natural and Cultural Heritage in Ohrid Region

Table 9.1 Number of Cultural Heritage

UNESCO Protected Evide_nt as Archagological Total
monuments ambient sites
Ohrid 108 70 133
Struga 54 31 125
Debarca 5 5 56
Sub total 167 106 314 587
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As for cultural importance, the old urban core of Ohrid and contact (buffer) zone are stipulated by the
Law on Proclamation of the Old Urban Core of Ohrid as Cultural Heritage of Exceptional Significance,
"Official Gazette of the Republic of Macedonia™ no. 47 of 08.04.2011. The area of urban core and
contact zone is shown in the figure below. The restricted activities are also stipulated by the Law (see
Chapter 2.1.3).

Figure 9.2 OlId Urban Core of Ohrid and Contact (Buffer) Zone

9.3.2 Lake Ohrid
See Chapter 2.2.1 of Main Report for hydrology.
(1) Water Use

The water of Lake Ohrid is used for water supply system for Ohrid Municipality only during the
summer season. The intake capacity is 200 I/s.

The Lake and the rivers in the basin are sources of irrigation and drinking water. There is not currently
a high level of demand and it doesn’t seem to grow substantially. Nevertheless, two additional dams
are planned to be constructed until 2020 in the Ohrid-Struga area in Sateska and Vapilica with a
capacity of 2.5 and 1.1 10° m® respectively for the purpose of irrigation, floods control and sediments
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retaining.

The water of Lake Ohrid is used for water supply system for Ohrid Municipality only during the
summer season. The intake capacity is 200 I/s. The Lake and the rivers in the basin are sources of
irrigation and drinking water. There is not currently a high level of demand and it doesn’t seem to
grow substantially. Nevertheless, two additional dams are planned to be constructed until 2020 in the
Ohrid-Struga area in Sateska and Vapilica with a capacity of 2.5 and 1.1 10° m® respectively for the
purpose of irrigation, floods control and sediments retaining.

(2) Ecology

There are two unique communities of plants and animals in Lake Ohrid, the near shore, or littoral zone
community, and the offshore, or pelagic community in the deep waters in the middle of the Lake.

In the littoral zone, rooted plants grow up from muddy and sandy bottoms and algae grow on the
surface of the rocks and other hard surfaces. There plants often grow in distinct zones or belts along
the shoreline. In the deeper water (5-15 m), algae and rooted aquatic plants can grow in large beds.
The more common species are Potamogeton spp., Chara spp., and Myriophyllum spp. Closer to shore,
the reeds (Phragmites australis) appear and grow right up to the edge of the water. In many places, the
colonical algae Cladophora spp. grows on most surfaces. The reed zone is an especially important
habitat for many other organisms, including young fish, frogs and water birds.

In areas of the shoreline that receive river input, runoff from agricultural land, or sewerage, the littoral
zone community can be thick with aquatic plants. Those species that thrive with higher concentrations
of phosphorus are choking out the other plants. Cladophora in particular thrives when runoff carries
phosphorus into the Lake in the summertime.

Many of the bottom-dwelling animals in Lake Ohrid are endemic. For example, Lake Ohrid is the only
place where the rounded sponge Ochridospongia rotunda is found. More than 85 % of the snails in
Lake Ohrid are also endemic. Over the last 20-25 years, the community of small organisms has
changed significantly in areas where human pollution has entered the Lake.

The diversity of phytoplankton and zooplankton in Lake Ohrid is relatively poor. The phytoplankton is
dominated by Bacillariophyta Chlorophyta and Cyanophyta while the zooplankton by Waterfleas
(Cladocera), Copepods (Copepoda) and Rotifers (Rotatoria). The phytobenthos in shallow waters is
represented by abundant macrophytic vegetation (representatives of Charophyta), and in deeper waters
by the dominant diatoms, some of which are endemic for Lake Ohrid, such as Chclotella fottii.
Zoobenthos consists primarily of segmented worms (Annelida), shails (Gastropoda), Ostracods
(Ostracoda), flatworms (Plathelminthes) and sponges (Porifera), with a high level of endemism.
Among the nektonic organisms, the most important are the relict and endemic species of salmonid
fish.

Concerning faunal aspect of Lake Ohrid, 216 endemic and relic taxa out of total 586 is the richest and
most important freshwater centreof endemism in Europe. As is the case with other relict lakes,
intra-lacustrine speciation process is highly expressed in the Lake, especially within the invertebrate
groups of Gastropoda, Oligochaeta, Ostracoda, Plathelmintes and Porifera.

The endemic taxa are distributed in the following different faunal groups:

Two endemic species of free living Protozoans are found in Lake Ohrid. From the parasitic Protozoans
(subphylum Ciliophora), there are 30 endemic species which, together with the aquatic worms
(Oligochaeta), represent a part of the group of relict species. The degree of endemism in Ciliophora is
88%. Comparative analyses between parasitic Ciliates from Lake Ohrid and from Lake Baikal point to
great similarity.

Out of 10 taxa (nine species and one subspecies) of sponges (Porifera), five species and one
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subspecies are endemic; the degree of endemism is 60%. The species Ochridospongia rotunda is the
best known of the four endemic sponges found in Lake Ohrid, and it represents a relict genus and
species, with its spherical shape closely resembling the endemic sponges of the Lake Tiberias and
Lake Baikal.

Plathelminthes (flatworms): 85 species have been identified from the flatworms in Macedonia. The
highest diversity (29 species) and endemism (79%) have been recorded in the class of Tricladida
(Fig.3-12). Lake Ohrid has been considered as a centre of highest biodiversity of this group with 69
registered flatworm species.

In Republic of Macedonia in general Mollusca (Molluscs) are well studied, with a total of 282 known
taxa in R. Macedonia (276 species and six subspecies).The class of snails (Gastropoda) is represented
by 267 taxa (262 species and five subspecies),with 102 (97 species and 5 subspecies) belonging to the
aquatic Gastropods. Terrestrial Gastropods, although completely studied, show a great diversity of
species, with 165 recorded up to date. From the class of Bivalves (Bivalvia), 15 species have been
recorded. The most important centre of diversity for this group is Lake Ohrid with 72 species 56
(78%) of them endemic for the Lake.

Lake Ohrid and its watershed is inhabited by total of 23 fish species, 17 of which are native. Ohrid
trout (Salmo letnica) and belvica (Acantholingua (Salmothymus) ohridana) besides their scientific
value also are fish with high economic value for human consumption. Other fishes such as bleak
(Alburnus alburnus alborella), carp (Cyprinus carpio), eel (Auguilla Anguilla), and roach (Rutiles
rubilio ohridanus) are also regularly harvested by fishermen. Over the last decade, between 200,000
and 300,000 kg of fish have been taken from the Lake each year. The numbers of fishes on the
wintering grounds and returning to the spawning grounds each year are declining noticeably. In
decades past, large schools of bleak wintered in Ohrid Bay and near Peshtani and Trpejca in the east
and Radozda in the northwest. Today, bleak only winter near Trpejca and Radozda. The number of
Lake Ohrid trout on the spawning grounds on the Macedonian side of the Lake has also changed
dramatically. The average size and number of the fish has decreased and the gender balance is
changing.

The red list of IUCN of Ohrid Lake is as follows.

Floral Species on the red List of IUCN (IUCN Red List, 1997)

Ajuga piskoi

Alkanna noneiformis

Anchusa serpentinicola

Astragalus baldaccii

Aubrieta thessala

Centaurea soskae

Erodium guicciardii

Eryngium serbicum

Jurinea taygetea

Malus florentina

Melampyrum heracleoticum

Minuartia baldaccii

Narthecium scardicum

Oxytropis purpurea

Pinus heldreichii var. leucodermis

Pinus peuce

Ramonda serbica

Rindera graeca

Soldanella pindicola

Viola eximia

Solenanthus scardicus

Fauna Species on the List of Globally Threatened Species according to IUCN

Birds

Mammals

Aquila heliaca

Canis lupus

Falco naumanni

Felis silvestris

Crex crex

Rhinolophus euriale

Rhinolophus hipposideros

Myotis capaccinii

Nannospalax leucodon

Table: The IUNC Red list of Fish in Lake Ohrid and its watershed
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Origin IUCN status
Petromyzontidae
1 Eudontomyzon stankokaramani Karaman, 1974 Endemic LC
Anguillidae
2 Anguilla anguilla (Linnaeus, 1758) Native CE
Clupeidae
3 Alosa falax La Capede, 1803 Alien NE
Cyprinidae
4 Alburnoides ohridanus (Karaman, 1928) Endemic VU
5 Alburnus scoranza (Heckel & Kner, 1858) Endemic LC
6 Barbus rebeli  Koller, 1926 Endemic LC
7 Carassius gibelio Bloch, 1782 Alien NE
8 Chondrostoma ohridanus Karaman, 1924 Endemic NE
9 Cyprinis carpio Linnaeus, 1758 Alien VU
10 Gobio ohridanus, Karaman, 1924 Endemic VU
11 Pachychilon pictum (Heckel & Kner, 1858) Endemic LC
12 Pelasgus minutus Karaman, 1924 Endemic NE
13 Phoxinus limaireul Schinz, 1840 Endemic NE
14 Pseudorasbora parva (Temminck & Schlegel, Alien LC
1846)
15 Rhodeus amarus (Bloch, 1782) Alien LC
16 Rutilus karamani Fowler, 1977 Endemic LC
17 Rutilus ohridanus (Karaman, 1924) Endemic LC
18 Scardinius knezevici (Bianco & Kottelat, 2005) Endemic LC
19 Squalius squalus (Bonaparte, 1837) Native LC
Cobitidae
20 Barbatula sturanyi (Steindachner, 1892) Endemic LC
21 Cobitis ohridana Karaman, 1928 Endemic LC
Salmonidae
22 Oncorhynchus mykiss Walbaum, 1792 Alien NE
23 Salmo aphelios, Kottelat,1997 Endemic NE
24 Salmo balcanicus Karaman, 1928 Endemic DD
25 | Salmo letnica Karaman, 1924 Endemic NE
26 Salmo lumi Poljakov, Filip & Basho 1958 Endemic NE
27 Salmo ohridanus Steindachner 1892 Endemic CE
Salmo spp.
Poeciliidae
28 Gambusia holbrooki Girard, 1859 Alien LE
Centrarchidae
29 Lepomis gibbosus Linnaeus, 1758 Alien LC
Table: The IUNC Red list of of Gastropoda in Lake Ohrid and its watershed
Subclass ORTHOGASTROPODA Origin IUCN status
1 | Theodoxus fluviatilis (Linnaeus, 1758) Cosmopolitan LC
2 | Viviparus viviparus (Linnaeus, 1758) Cosmopolitan LC
3 Valvata stenotrema  Polinski, 1929 Endemic NT
4 Valvata hirsutecostata Polinski, 1929 Endemic VU
5 Valvata rhabdota Sturanyi, 1894 Endemic NT
6 Valvata Endemic VU
http://www.faunaeur.org/full_results.php?id=427617relicta
(Polinski, 1929)
7 Horatia novoselensis Radoman 1966 Endemic VU
8 Ohridohoratia sturanyi (Westerlund 1902) Endemic NT
9 Ohridohoratia polinskii (Radoman) 1960 Endemic VU
10 Ohridohoratia pygmaea (Westerlund, 1902) Endemic NT
11 Lyhnidia hadzii HadZis¢e, 1959 Endemic CR
12 Lyhnidia stankovici HadZis¢e, 1959 Endemic CR
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13 | Pseudohoratia ochridana (Polinski) 1929 Endemic VU
14 | Orientalina curta kicavica (Radoman, 1973) Endemic LC
15 | Strugia ohridana Radoman, 1973 Endemic VU
16 | Gocea ohridana HadZis¢e 1956 Endemic CR
17 | Ohridohauffenia rotonda (Radoman, 1964) Endemic EN
18 | Ohridohauffenia sanctinaumi (Radoman, 1964) Endemic EN
19 | Zaumia sanctizaumi (Radoman, 1964) Endemic CR
20 | Amphimelania holandrii (C. Pfeiffer 1828) Cosmopolitan LC
21 | Radix relicta Polinski, 1929 Endemic LC
22 | Radix labiata (Rossmassler, 1835) Endemic NE
23 | Gyraulus albidus Radoman, 1953 Endemic VU
24 | Gyraulus (Carinogyraulus) paradoxus Stur. Endemic NE
25 | Gyraulus lychnidicus Hesse, 1928 Endemic NT
26 | Gyraulus trapezoides Polinski, 1929 Endemic NT
27 | Gyr. crenophilus Hubendick & Radoman, 1959 Endemic EN
28 | Gyr. fontinalis Hubendick & Radoman, 1959 Endemic EN
29 | Acroloxus improvisus Polinski, 1929 Endemic VU
30 | Ancylus fluviatilis O. F. Mdller, 1774 Cosmopolitan NE
31 | Ancylus lapicidus Hubendick, 1960 Endemic EN
32 | A. scalariformis Stankovic & Radoman, 1953 Endemic VU
33 | Acroloxus macedonicus HadZiSce, 1959 Endemic CR
34 | Ancylus tapirulus Polinski, 1929 Endemic EN
35 | Planorbis macedonicus Sturanyi, 1894 Endemic EN
36 | Planorbarius corneus (Linnaeus, 1758) Cosmopolitan LC
37 | Lymnaea stagnalis (Linnaeus, 1758) Cosmopolitan NE
38 | Galba truncatula (O. F. Miiller, 1774) Cosmopolitan LC
39 | Chilopyrgula sturanyi (Brusina, 1896) Endemic NT
40 | Ochridopyrgula m. macedonica (Brusina, 1896) Endemic NT
41 | Ochridopy. maced. charensis Radoman, 1978 Endemic NE
42 | Xestopyrgula dybowskii (Polinski, 1929) Endemic VU
43 | Ginaia munda sublitoralis Radoman, 1978 Endemic VU
44 | Ginaia munda munda (Sturany, 1894) Endemic VU
45 | Neofossarulus stankovici Polinski, 1929 Endemic VU
46 Stankovicia pavlovici (Polinski, 1929) Endemic VU
47 | Stankovicia wagneri (Polinski, 1929) Endemic VU
48 | Pyrgohydrobia grochmalickii (Polinski, 1929) Endemic VU
49 | Pyrgohydrobia jablanicensis Radoman, 1955 Endemic CR
50 | Pyrgohydrobia sanctinaumi Radoman, 1955 Endemic VU
Subclass ORTHOGASTROPODA Origin IUCN status
1 | Theodoxus fluviatilis (Linnaeus, 1758) Cosmopolitan LC
2 | Viviparus viviparus (Linnaeus, 1758) Cosmopolitan LC
3 Valvata stenotrema  Polinski, 1929 Endemic NT
4 Valvata hirsutecostata Polinski, 1929 Endemic VU
5 Valvata rhabdota Sturanyi, 1894 Endemic NT
6 Valvata Endemic VU
http://www.faunaeur.org/full_results.php?id=427617relicta
(Polinski, 1929)
7 Horatia novoselensis Radoman 1966 Endemic VU
8 Ohridohoratia sturanyi (Westerlund 1902) Endemic NT
Table: The IUNC Red list of of Charophyta in Lake Ohrid and its watershed
CHAROPHYTA Origin IUCN status
1. Characeae
2. Chara tomentosa Cosmopolitan VU
3. Chara ohridana Endemic-Balkan CR
4, Chara globularis Cosmopolitan LR
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5. Chara aspera Cosmopolitan LR
6. Chara denudate Cosmopolitan NE
7. Chara imperfect Cosmopolitan CR
8. Chara hispida Cosmopolitan VU
9. Chara kokeilii Endemic-Balkan EN
10. Chara virgate Cosmopolitan LR
11. Charar intermedia Cosmopolitan EN
12. Chara contraria Cosmopolitan LR
13. Chara vulgaris Cosmopolitan LR
14. Nitellaceae

15. Nitella opaca Cosmopolitan LR
16. Nitella flexilis Cosmopolitan VU
17. Nitellopsis obtusa Cosmopolitan VU

EXTINCT (EX); EXTINCT IN THE WILD (EW); CRITICALLY ENDANGERED (CR); ENDANGERED (EN);
VULNERABLE (VU); NEAR THREATENED (NT); LEAST CONCERN (LC); DATA DEFICIENT (DD); NOT
EVALUATED (NE)

9.3.3 National Park “Galicica”

The Macedonian Assembly in October 1958 declared “Galicica” as a National Park, due to the
characteristic location, extremely rich flora and fauna and exceptional natural beauty, landscape and
aesthetic values. This National Park has been established so as to prevent the authentic natural, cultural
and spiritual heritage and has scientific, cultural, educational and tourist-recreational purposes. The
National Park Galicica is situated on mount Galicica, that is a part of the mountain range of Sara-Pind.
The Park covers an area of 227 km? between the Lakes of Ohrid and Prespa, and it stretches in a
meridian direction. The main geological surface on the major part of Mount Galicica are Paleozoic
metamorphic silicates covered with 500-550 m horizons of massive limestone that have spongy
structure and are highly porous. The massif has developed relief with large and deep valleys and a vast
mountain crest that in the southern part of Galicica reaches the altitude of more than 2,000m. Galicica
enjoys moderate continental climate influenced by a large quantity of water from both Lakes.

Considering the natural presence of biological diversity, the Park is one of the most important natural
areas on the Balkan Peninsula. In the Park, there have been registered approximately 1,000 species of
vascular plants and numerous endemics and relics. The most interesting aspect is the registration of the
presence of 15 local endemics, which are found only in the Park. The Park is also characterized as
quite rich regarding the animal species. The most significant are invertebrates with 26 endemic species.
Vertebrates include 11 amphibian, 21 reptile, 260 bird species and 51 mammals, including lynx, bear
and chamois.
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Figure 9.3 Map of National Park “Galicica”
9.3.4  Fisheries

The clear fresh-water Lake of Ohrid which has transparency up to 22 m is rich in fish fund which
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consists of 17 fish types and many of them are endemic. The fishery is one of the most important
economic activities and trade activities in Ohrid for a long time ago.

In the fishing area of the Lake Ohrid commercial, recreational and sports fishing are allowed.

Commercial fishing is conducted on the entire fishing area of the Lake except in the area, called “Veli
Dab” to “Veljapesh” to a distance of 2 km from the coastline, springs of St. Naum and channel
“Studencista”. With regards to the specific situation of fish fund in this fishing area, commercial
fishing is allowed at least 25 fishermen in the period 2011-2013, while for the period 2014-2016, with
at least 35 fishermen.

Table 9.2 Quantities of Annual Catch for 2002 (kg)

Name Struga Ohrid Total
Salmo letnica 2,861 18,537 21,398
Salmo ohridana 5,682 7,161 12,843
Anguilla anguilla 403 187 589
Alburnus scoranza 67,261 3,450 70,711
Cyprinis carpio 136 975 1,111
Squalius squalius 773 816 1,589
Barbus rebeli 66 176 242
Chondrostoma ohridanus 3 0 3
Carassius gibelio 68 8 76
Rutilus ohridaus 9,744 353 10,097
Gobio ohridanus 0 14 14

Source: Fishing base of Ohrid Lake 2011-2016

It is obvious that in the Ohrid Lake, the conditions for the commercial fishery are not still created. This
fact is supported in terms of fishing of Ohrid trout (Salmo letnica) and Belvica (Salmo ohridana) from
neighbouring Albania, where quantities of these fish consists mostly of young and small scale fishes.
This have quite a negative influence on reducing the reproductive potential of the population of this
two endemic fish.

9.3.5  Air Quality

The air quality in Macedonia is monitored by three institutions that have set up their own monitoring

networks at different locations.

e National network of the MoEPP,

e Network of Institute for Health Protection (IHP) and the regional subsidiaries for monitoring of
air quality in major cities,

e Network of Hydro Meteorological Administration (HMA), body under the Ministry of
Agriculture, Forestry and Water Management.

The monitoring of ambient air quality in Ohrid is done through the network of the Administration for
Hydrometeological Services, and only one measuring point is in the city. The measuring parameters
are SO, and smoke. In recent years, the continuous measurements of these parameters are not
performed and there are no systematic data from these measurements. The following table shows the
monthly average, maximum and minimum measured daily average values.

Table 9.3 Average, Maximum and Minimum Daily Average

SO, [ng/m3] Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
Average | 2006 | 19.36 | 23.54 | 26.71 | 29.60 | 27.59 | 22.42 - 18.09 | 21.80 | 21.38 | 19.90 | 22.96
monthly | 2007 - 29.41 | 21.51 - 2759 | 22.42 - 18.09 - - - -
Max 2006 | 26.07 | 32.89 | 36.68 | 42.08 | 32.85 | 35.28 - 28.77 | 28,51 | 52.03 | 24.21 | 35.15
2007 - 79.89 | 29.97 - 32.85 | 35.28 - 28.77 - - - -
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SO, [png/m3] Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
Min 2006 | 13.26 | 16.21 | 18.99 | 20.51 | 23.26 | 17.45 - 10.40 | 17.06 | 14.61 | 16.50 | 18.38
2007 - 16.23 | 12.82 - 23.26 | 17.45 - 10.40 - - - -
Smoke [pg/m3] Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
Average | 2006 | 11.84 | 11.84 | 9.06 | 9.06 | 9.00 | 4.60 - 7.04 | 6.98| 6.43 | 9.62 | 13.24
monthly | 2007 - 14.03 | 11.07 - 9.01 | 4.60 - 7.04 - - - -
Max 2006 | 39.75 | 23.65 | 28.29 | 21.06 | 27.96 | 11.95 - 14.27 | 21.56 | 11.96 | 44.41 | 50.02
2007 - 76.33 | 39.09 - 27.96 | 11.95 - 14.27 - - - -
Min 2006 4,77 1.47 2.69 2.20 2.68 0.45 - 2.33 2.51 2.65 2.59 2.99
2007 2.94 | 2.90 2.68 | 0.45 - 2.33 - - - -

Source: Local Environmental Action Plan for Municipality Ohrid (2012)

From these measurements for these two years, it can be noted that higher concentrations of these
pollutants are present in the winter period, compared to the summer. In the five years period, only for
three days maximum mean daily concentration of smoke are exceeded in winter, while measured
values of SO, are under the maximum permitted value.

9.3.6 Noise

The identified sources of noise in the Ohrid Municipality are generally from surrounding area, traffic,
industrial facilities. The continuous monitoring of noise in Ohrid Municipality was not implemented.
For the purpose of preparation of Action Plan and the programme for noise management, hot sports in
the municipality were identified, where measurements of the intensity of noise in two periods of the
year were taken: April 30-May1, 2010 a period with increased presence of tourist (May Day holidays)
and 22-24 July 2010, the period of beginning of the tourist season. Measurements made during this
period were enhanced with several new measuring points, as a result of increased noise level
registered at these measuring points. From the results it can be concluded that the measured values
exceed the upper limit values for noise at all measuring points at different times of the day. There is no
analysis of the impact of noise on the environment in the Struga Municipality and indicators for
monitoring the same aren’t established, so the trend of changes in the past cannot be analysed.

9.3.7 Solid Waste

Waste management in community of Ohrid is conducted by PUC “Ohridski Komunalec” which
manages municipal and non-hazardous waste. Collection of the waste in community of Ohrid is
performed from 00-24 h, every day in central area, while in the rest of the populated places, twice a
week. During the summer season because of the great frequency and presence of large number of
tourists, the work is done in three shifts, with providing service in central area and on the beach
“Biljanini Izvori” — “St. Naum”. The PUC collects, transports, and disposes of the solid waste from
about 12,000 households in the Ohrid region, including many of the villages along the Lake Ohrid
shoreline. The approximate daily quantity of solid waste collected is about 310 m*/day. Individuals in
the Ohrid region deposit their waste in containers in town. Waste is collected by PUC vehicles and
transported to the landfill “Bukovo”, about 25 km outside of the town of Ohrid, where it is dumped.
The Bukovo landfill covers about 3 ha and it has been in operation since 1978. The capacity of the
landfill Bukovo is aslo 200.000 m®. It serves as a dumpsite for both household and industrial solid
waste disposal (municipal waste and non-hazardous waste). A bulldozer distributes the waste in the
landfill, but there are no compactors on the site. The landfill is not lined and any fluids in the landfill
can penetrate the soil and potentially contaminate the groundwater. The landfill is also not equipped
with a drainage system. Besides the landfill of Bukovo, there is another disposed site named Maucker
which accepts the construction waste, located on 5 km from City of Ohrid.

Organized waste collection in Ohrid is performed in 17 from total 30 of populated places. Coverage of
the total population with the municipal service is 86%. Quantities of waste which are collected on
daily basis by PUC are 60-70 tons, while in summer period, 90-100 tons per day.
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Table 9.4 Quantities of Created Municipal Waste in Ohrid

Total quantities of created waste
Total population

Total quantities of collected waste
Total attended population

Total quantities of un lifted waste
Total un attended population

15,777 tlyear
55,749 residents

13,560 t/year
47,916 residents

2,217 tlyear
7,833 residents

Source: Data from Waste Management Plan of Ohrid City

Besides basic economy collecting, lifting, transport and disposing of the waste, PUC performs other
activities and also maintaining of the public clearance in central and rural settlements, cleaning the
lake coast, maintaining of the central parks, forests, using of the market places, managing with the
sport facilities, parking places and other activities in the municipal sphere.

The medical waste is collected in special vehicle from the health facilities, mainly by “ECO Club” Ltd.
— Bitora. This company holds a license to perform the activity, treatment and processing of medical
waste issued by the MoEPP. Industrial hazardous waste is transported by authorized company or
temporarily stored at the locations of installations before organized transport.

Solid waste in Struga

The public enterprise “Komunalno” established by the municipality of Struga, collects, transport, and
disposes of the solid waste of the Struga region. Komunalno collects the solid waste from about 4,800
households and the industrial sectors in the town of Struga and three villages in its vicinity, Radozda,
Vranista and Mislesevo. The total amount of waste collected from both households and industry
amounts to about 168 m3/day.

Waste is taken by public enterprise vehicles to the landfill “Kafasan”. This landfill is situated 12 km
southwest of Struga, near the village Mali Vlaj, about 2 km away from Lake Ohrid. It has been in
operation since 1995. The landfill is partly fenced, but is not lined and there is no drainage system or
biogas collection at the site.

9.4 Environmental Checklist
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9.5 Monitoring Form

MONITORING FORM

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for
necessary items that are decided by environmental reviews. JICA undertakes monitoring based on
regular reports including measured data submitted by the project proponent. When necessary, the
project proponent should refer to the following monitoring form for submitting reports.

-When monitoring plans including monitoring items, frequencies and methods are decided, project
phase or project life cycle (such as construction phase and operation phase) should be considered.

< Construction Phase>

1. Responses/Actions to Comments and Guidance from Government Authorities and the
Public

Monitoring ltem Monitoring Results during Report Period

Number and contents of formal comments made
by the public

Number and contents of responses from City
agencies

2. Pollution

- Air Quality

Source

o Mitigation Measures Place Date Time Result of inspection Remark

Dust Watering (if necessary)

- Water Quality

MOII’llet?nrmg Survey item Place Date Time IE:;:(I:L?L Remark
Excavated | Excavated solid is properly
solid stored at appropriate location
storage
Solid Generated solid waste is
waste properly stored at appropriate
storage location
- Solid Waste
Duration: [~ /1
Monitoring ltem* Quantity Waste Storage Collection Disposal
Generation

Excavated solid

Waste by pipe cleansing

Metal scraps (recyclable)

Metal wastes
(non-recyclable)

Concrete waste

Waste glass

Other ( )

*Parameter of type of waste can be deleted and/or added in accordance with actual type of wastes
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- Noise / Vibration

Item Unit Measured Measured Country’s Referred Remarks
Value Value Standards International (Measurement Point,
(Mean) (Max.) Standards™ Frequency, Method,
etc.)
Noise level at Vail - 85dB
Stefoski Street
Vibration level at - 75dB
Vail Stefoski Street
* Japanese standards
3. Natural Environment
- Ecosystem
Monitoring Item Place Date Monitoring Results during Measures to be taken
Report Period
Conditions of flora, fauna
and biodiversity
- Groundwater
Monitoring ltem Place Date Sl Resul_ts Gy Measures to be taken
Report Period
Turbidity

4. Social Environment

- Existing social infrastructures and services

/1

Duration:

/

/

Item

Monitoring Results

Measures to be Taken (if any)

Traffic accident by material
transportation

- Cultural Heritage

Monitoring ltem

Monitoring Results during Report Period

Measures to be taken

Findings during excavation

- Working Environment
Duration: |

/

/

Item

Monitoring Results

Measures to be Taken (if any)

Workers’ accident

< Operation Phase>

1.
Public

Responses/Actions to Comments and Guidance from Government Authorities and the

Monitoring ltem

Monitoring Results during Report Period

Number and contents of formal comments made

by the public

Number and contents of responses from City

agencies

2. Pollution
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- Odor

o

Monitoring Item

Date

Monitoring Results during Report
Period

Measures to be taken

Cleaning of reservoir at
Voska

9.6  Minutes of Meeting of Public Consultation

The public consultation will be held on 24 July 2015.
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9.7  Opinion from the National Institute for Protection of Monuments of Culture and Museum
- Ohrid
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<Translation>
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