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sEtE i (GNH:Gross National Happiness) & WO MME OBEEAZIRE L TV, RFEMRED
BLEAWEICEAT B2 F 2 RAE L, BEMRE &I, SUEBEEDORE LB/ bo
fk - fREL B BRI O L R rTREZRFIH, BEHIED 4 o2tk LT, H
ROZEEICET HHBOEEEZEZ TN 5,

(3) BAZERREDHLIR
T =2 BT D/ A TR KB OB RVEOTLRIE, B AR Rl
L 728l QNS JEO R B DN A D L2 X 5 HFITH D,

O HBTHEBIZ I B AETGHEAEL D BLAK

FH OAETEAKLELORIINEL, BT 4> 7 —, T vF Vo, PRy ARy
T Ta Ao 4 EETNCBWTT v — 7 OEREBREIIC LU TR &
NTW5, ZEOMOERTI NS FRERE XIS TIE, LRIEET Ty 727 Tk
PR L7, HMEHEK & Gt TR, BB ICHE L TR0 KEIXIHRD AL
THERE [>TV 5D,

KRBT —BFRDO A LI, BUNICRE SN TVEIENEL, LoRnA IH
LD A LT, WK U 7 IChHEE LK TR EAOTHES (X—_—DfEHITL
) H. FRTHEDERTHEATH D, El2Z0MIc, 77 vy a B finizk—
AVRBEBEINTWDIAITL H o7z, AT 70 ETER R OKBEMER C, A% TR E
THEM LIS S T HHO T IFMITHE TS,

HHERT 4 > 7 —"TlE, 1993 FE0>5 1996 AT/ T FAKERE E (F 1%, WUERE O H )
PITONHERE L T, FTAROIERGRIDRADBEHENTWD, BARIZEBITS
SR E TR ERAKRE DT D 2 ETHDHN, BARDOSHA L 1TE N b LoPEk L E
PR Z 7T T D HFRE oo T D, FAGEFHE KIBIZ DWW Tk, B2 XKk A3 R &
TRV ORBRTH D035 A D & LTI 12,500 A& 72> Tn5,

JLER St % D FAEIE 1,750m3, B TH VD | WELF T =BT 7 —r (BbREmE) %
B L. Hf/KE 1L BODSOmg/l ZHER: L T\ 5 & SN TW5, (FRIEDOHEHIEHEM LK

4



HOERDIEY 30 mg/l ThHH, BEAFULERSOE R CIEi /K E 1% BOD50mg/l LT & 72
STWD, ZAUFRBG OB ] (1996 5EK) & HEHIJLYE (September 2010) DEXE
KEENEWRH DD B b D) FIRARITMEBED 1.95 510 L, BETK
FHBOBRFESDKT LIt ZATH D,

@ HBHEBIZ I D AETEHEAKALEE O FRRE

(7) 7= OWINE, S/ i & 88 2 WIKEIC L > TEADOEKTHIULX, 7]
NN E 272 < BNSEARZEF T LT LEWRIOIEEBNEITT 5 2 L 13072 0A, A
OO E & S IR CIEAKEE /NI FZER I ONE TYHE T Lo2H D |
FRTTEBIZ 31T D AETEHE AR LB N BB & 7> T\ D,

(A4) FAREFRPIITODNATNDIHX TH-TH, AHHEINTKIG L E L7202 DALEREE )
PLEDHRDBIET LTETE Y FAREEHIBEWN DN TNRUVIRGLT, & fH oL
BN DYER, Friz 72 BRI OB NS 2 X D LR H D,

() HWIPRNZJEEZERODRNE O T, BHT 1 > 7 —TIEA D O & BULK
HOTEOEAEBRORTIVOERT v a2 > TEY, WHEEENICHEZL D
EMPER SN TWD, RGN T, W FANR =BT 7= ThoiEND
WD RROBERCEFORCIORAEE, “IRRENELTWND,

() VHKALERVERERE RO ULERIR L FERR D 72 8O DK B ik Bk & F2fi 9~ DA B D 72 <, Ho
E RN FEEE DD 7o T2 il B 22 3B R 2 15 2 BN REE/ RS 5,

@ BRI T D ATEHEAKLEE D BLK

T—H o TIEBEANAD T EINEMNSRICEELTBY ., BREROAEREZEATY
%7 DPP (DZONGKHAG POPULATION PROJECTIONS 2006-2015) @ T CiZ 2030 4F
EIZIZZOEIGIT S BIRRE L D L THIL TS,

BRI BT 5 AR OBIRIX, LIRITET T v 7 &0 7 TR L, HPE
KE—FEIZKERHB ISR, BEICE> TTUIARRBICL VI TWD, FEARW
WCERERBENRE <, BB RIKE &I X o TRERBICERE G Y2 < Fidd
RN DEBEZBILD,

BAEICH T D A Vi, FEEHOEY EITINICRE SN TV D ENRE L, ES
EL TR o TN D, {EETT HIEITE T & [ CRAEE LIckEZ o 71218
DR THE LI iR A TH 2,

@ BAEICI T D ATEHE KL O R

(7) AEEREOUE L L TEELIIHNCHRES N TWD M L2 EYNERICRES 5 24
ENRD D,

(1) BFE L EoBEHR TIE, HARPEE 2N TV D HENE HER TR,

(V) 7T 47 27 nBIERENHTE Y REREORENIED,

(4) B, B K ONEHIEE
© B



BRI E & LTk, ZnE T o~ — 2 EHERBEMCL T 17— T3
VED FKLBG DR ST E 28, BET 4 7 — Tl Ms BRI LT 1.95 fi%
DIERBTA LTI Y YEEFENET LTS, B o EEHC k 2 L BIEDRE AN
DRFIZYE 5 25,000 A E THLK LT MBBR D F/KQVELE 2 Bz (C @i DRl TH 5,
Z OSEEET, BUEHRHBKE T LTV DRETH D,

ETHEOT 4 T —THICTEEEBW=E 2 A, BUET U7 BRBITORIEIZELD A K
DEENZIELTEELFERT THLIN, LI THEEBIZZE ST 2R TH D,

@ BUR & OVERE

TR B WTEREITE %A > TW5 B IX NEC (National Environmental
Commission : EFERHEAS) ThHhoH, Z I TIHRJIOBRETIE, FHHEEO T ALY
O DORBIRKDPFHEEZ EO TS, —F, TKEER SIIREHORETH S, T
AGE R > & OHEHFEAE L LT IZR T,

1#%—2 ENVIRONMENTAL STANDARDS

Standard for final effluent from Sewerage Treatment Plant

(STP)
Sl # | Parameters o Concentration not to
{Max Permissible Limit) exceed
1 | BOD{rmgsL) a0
2 TSS(mglL) 100
3 | Fecal Coliform({MPN/100 ML) 1000

s FRCREICIE 1.BOD : AW b mfeE EkE 2 .TSS : RiZilrm'E &
3 .Fecal Coliform : KIFEAEL (Hi#h : NEC:November2010)

A AT T AGEERAT S RS TR K DOKE DA EOFERERR D 5T 5,
155 T AGEIEMEITHS

155 EENE BETFREOT TBWTHERT A2 5T, KEICED
TRIC,) IZHUET DB TE D A T /KE Lk FKE D & O ik
DKEDEMN L DOHEAET, AKDEEDDIRNFHZBWNT, ROK 12
FAHHEBIZOWT, TENENYEEFICEDLIEEL TS, ZOHEICE
W, YRR, B R REmE S BEAN TED L HIEICIVRE L
LECB T2 8E L T 5,

—  KFBAARE KFFEEA - NLLE - R

= KRBEEER — B FA— Mo X = TELT

= wmEwEE —VUy MUIZHOXN+I U S AUUT

W AR EERE, ER5FELOWEEE FHLEOHE HIIHET D



FHEHOR KBNS AT 2 5UE CRAEMLFEMIEFEER &I 15Smg/L UL F & 725> T\ 5,)

Fio. KEHEIVEIC TATRREEIE B IR 2 HKEERE (Ho & 2 R E—FL1E)
DD BTN D,

T =2 TIXAARD X 5 I BTRREEITAR D HEARIEEN 22002 . VRSB ITHEAK % R AL
BCHE L Tl v . AHHKIBOIEYIZ D7 B> TV D, A o2 e N Dz
PEYBRBEDEALNTHEIZ 2 > TV DT, ENRBHEZASKLEND D,

15R—3 KA

HEFERBEE
SERBIAS HEBE
. LAt 58-86
KA BE (oH) sk 5.0-9.0

160mg/ L
(B ¥ 120mg/L)
160mg/ L
(BFEFH) 120mg/L)

j 200mg/L
B E R (ss) (BT 150mg/L)

EHEEMRREERE (BOD)

L HEE R B3R = (COD)

INTILAFTY o EBHMEEEER

(EEMAHE) i
SILRIAFH A AHMESEE 30me/L
(EpltitpdiEEE R &)

Ir/—ILEEERE Smg/L
FIESHE 3mg/L
FHRERE 2mg/L
HRtEERE 10mg/L
BREERVOAVCERE 10me/L
SOLEHEE 2mg/L
REGEES BRI 3000{E/cm?
EREHE 4= mi?;.]ngtnyL)
maHE s

(BT 8meg /L)

#%E 1. TEMFHI=LSFFREG. 1B QHHAOFHMEFTRRBI 2V TEH LD THD.

2. COTICIBIFHHARIEE L, 18 L-UDOFHMLTH RO BAS0ILH A—FILL ETHDTIBX
ERBRBICELFEAKCODVGERT S,

3. AFAACBERUSHEESSHREICOVTOHKREE:, HEME RRLEFTIHILHLE
EETAEESE.)ICETITHBIEHFRBICED FLERICDOVNTIE@ALAL,

4 KEAAVEE BSHE. ENSHE. ERUEBSHE. BRIV UESEERUIOLES
ElzoLvTofkER L, REFHBLERTSRUREEDOLERVFR-METIERETS
O—MERETIRSOEFTOERICHSHLTLSRAZH AT IRER BT HERIBICED
oKz DWTIE, 5O, BRALEL,

5. EWIESMNEFRERSBICOVTOHKERE T, BEECMELN ONKRAKEICHHEN S8 H
FKISR->TEAL. EPHEMHBERBICOVTOHRE R, HHRUMBISHESh DMK
BoT@ERATS.

6. EFRESHEICOVLTOHKESRT BRESMBENM IS/ DOBLOEEEL S TET NS
HMBELTHEBAENEOHHME. SRER IS OFLWMEREL-0TEThLHEE
BB TH>TROEREAAESHEEANUYRLIZDOE000SVFSLERAILOESTL . UT
B ) ELTHRBAENEHABRAEVCASICHRATAIA{AKSCHHEAD HEKIZEST
BRTS.

7. HWUAISERICOVTOHKERET, BUAARBEY TS 7 0F LWV E LT E T
hHHIMMBLELTEEBEAENESH ST, BRiEH TS/ 0BLLMEBELEZLTETAMN
HABELLTESAENENSBEEFCASICHATHIARAKE I CHHEN S KIZES
THEEY S,

(8 KEFABLE)
(5) *1553 87 ODA FHEDFHI3HT KL UMD K F—43 87
D %5458 D ODA FEHH 4T



BNENC X D7 —& AT % HRIE, 1964 FED BT (BATOIRAL) ITHEE Y .
RS HAREEA BRI, B, S k%), tal% EE—v2xom k.,
RERER Y — A Dm %) . BVl (MG EOIE, AT « 7HREMIL) [CH8%
BWTIThW T E -, ANEEFFOEIE DR T — 2 550 FREI12 X 5 & 2006 4ELL
M, AARITENMZHR->TWND,

LosL7an b, AR 2 AEmPKIC L 2 KESEFRICH LT, ZhETIcHE
PIFZE O Kl FHIQE R TH D,

@ ftho RF—2hr

T — & VBUSIEANEN S O BEBNCR L TRV BN A R o TR Y, BB AEE A
R, BA, BRMFEESICRE L TWD, Z0OD, 7—F o CIRET 2 EE K —i3d
72 FP—RoEMHFAITLT L Hoicitbi Ty, £, 7—% U IER e
BFEREEZZRTTODZEND, 2006 I FA YW HEL, Tor~—0 4 —A YT
LA BBAENICHBE T2 F2REL TV D R E, BRINEED R F—ofuBodhx 8 75
o,

fthd R —IZ XD FBMED mVERBEE L L TL, 7 v ~— 27 12X D FRQERS, diak
HENDD, ZOFEEIT, HET 4L T—E TV 3 U VI EER T Sk BT
KBS A RFHT M THY . BT 47— CHURTELED LN TWLHETTH
Do

1R —4 Tr~—7 DOIIBITE D FRLES O %

H H Thimphu Phuentsholing
AT H AR 2005 2005
U was:e stab‘ili’z‘atif)n ponds wasti: stabf]jfatif)n ponds
=BT 7= =BT 7=
T/KEFE A D population served 12,500 A 13,950 A
{5 7K B AL 140 L/ A 155 /A
i AK#&E  Influent Flowrate 1,750m?3/d 2,157m?3/d
HUAEDOPAKE 3,400m>/d —
15w (BOD) Per Capita BOD 45g/pcld 45g/pcld
iAKE (BOD) 325mg/L 291mg, L
BOD 50mg/L —
T K E TSS 60to120mg/L —
Coli — (MPN/100ML) —
REAE R ] i S it —
(8 - FRA M 1ER)




T4 7T O T AKMEES; X BABESA HIXIZH D | 2014 FFI2 7 7 BFERITO 1 — 12
XU EF N BESI N TN D,

TEE) 1-1 12 CH42 21T - 7= Langjophakha Area O /K ALERS 3 FUERIT O 1 — o CHEE D
EEIZ L DMK &> T D,

HEJO #iX_Eiii > TABA #i[X|Z T Langjophakha Area & [Al&RICHESRERIT D 1 — 0 T /KL
BRIGOFEN 2017 4F 12 AT,

NamiTh FARUEG OO EDRHN > TWVWAD, PRGN R ER TH D &
WO RO G & (EROKIHERB N Z > TH Y| 2017 4 12 HIZ C/P & MoWHS O F:4}
FOT R IZBN T EER LIEOR S 21T 7,

BARMIZIE, e B & S 35 106 U C i biRI £ 2 FRERG O 2170,
HAIZEB O T H SO BN O L = > T T, 28RO E T s b bk
WCEBR L Z L2k, TARLIRSG OB N AIHE & 72 o ToHfl 78 8 2R Lz,

BUR CITAERS O THEMEH L TR Y, T AMRMAEM LZ 2 & Tl ofREn8
Bl lcd, WBHFRKOEEA~LFHEINTHZLETEURRADREMZRK > TWE,

TUEBIZBWT, FKEOYAZ =TT U OIERDFERHR>TWDHE CP LY
THREMt R H o7, 2018 4 4 FITHMEIBT L, MENLT 4 7 —THORETH Y |
T LIEIC R LA FF > TV b,

IAEO N AN E, 7O T BRI T, HREITR LD R —I2 L5 FTAKEFFEDHE
ZDODOHLHRPLE Mo TS,

TOTBRSITOERZZIE L CWAHHITTD 3 YL Z v RS HEER LRI R A F o
THEY ., BAKKORHI = 2 — 2 TN ZAEGOMS 2 B CROGBLE > T b,

BUEZDa v F o b iSIEERI AL ORREE, i LIZHb > Tk | B bk &
2% MU T ER DR MBI A TNV D,
fit K F— D &I K2 FKRIRIG OG0T, BUR TIFEARRG & LT/ A
DEESNTEY, ZBRICL > UIMMBZRZORENTERWVWARLLH D, LIch- T,
IINDOFFETEERLIEA IR ST 5120, FHERIH OB b Y HE ((EROHE S )
W EER LA TOEREZES ELLTHH ) L9, B EIEORSZM->THHH 720
\ZET MR DR & EEN RO B D,



(6) H K « EiEA XD B -

Bty

AR

A h=A IV AT b (& EER/NIEG KBS T)

Ay 7 (11AR)

AN AL RS & U CE BN R R 21T D
FHEiZK & : 100m’/H

G TR TR (RY A=A ITVAT A)
P BOD : 200mg/} 7

ALEE BOD : 20mg/Y}

IGUBALER « o0k H

GRCHTNCNG

R

TlERE TR T, EREATD ZIRAEZD L,
Kz R TERWEEDOT-DIC, MERFEENES,
NGBS NFAC, ABKE OMRNE S,
1GIRDIEBED D72 TGRS,

HARIZBIT D=4 I VAT A0S

¥ EXOTELS LU ERTEOHT S
LM AR AL . BA - AEES
CELEY. L.E LEATE
= /

ZOFRL, DAY L=
A I VAT LORED
L AR D

BA AR &
AT AL

GRS R ORISR T, #EFRFEEAAES T EMFEOM
Gz ia <L RS MERHE B T b 224,
PR 2 TR T 5 2 L TURAFE MR TE 5,

[E P4+ D o F2ik

« BIBIRDMT 9 /NG K AL % O 3] « %3t - #ERFE
- [HN ABhEEORKE 70 AT - EHERE 300 4T
- MEAL EEE. FE. A X a ToORE
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PR

T—H U DET IR OB (GKAEEE © 100m?/ H)
(SR DK E S 13.95mx13.7mx{E E 3m)

33700

AE LT
LB X B L
R
B
IE'_N? 2 '_:. 6 st
LEHRRT BHEH | AR 1 &
DR R £ 2,000m
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il - 157K QLB it 5% 5% R 2,106,000 M
- ALER i R AL 11,690,000
- Bith THE 24,003,181 H4
- BHHENZIS b D 2 748,800 M
IENTan S 1,099,000 [
- PR 1,379,000 H
- KEETOMME Z 5T/ ERE 41,025,000 [

2. ¥R - EAFEEXOME - E&

(1) FEAMY
7 4 > 7T HEIO M1l % 7 /1 & L CHIBR(ER DT - fiESBE0 1 LR OV
KEUELER D20, =4 IV AT 5 (HEHFLIE) 1T X 5/ F KL% % [F

MR « AL, BEEEMIRTT N A 7 ONREHAEIN OB HuESE, A ATz
MR T D12 DOEFHEB 21T 9 & & biZ, TOERGIEEBFIT 2,
dﬁ@?*kﬁ%u%@éﬂé%ﬁi\® WNEFENRREELRN & O 72
SEHTZFNF=MROEMTH L Z & @FFMIIEA 2 H/NRIC U, Mgk OHERFE BLSA
B & @ENWRLBUKENHERTE 52 &, OFRE-CHRIEHE L LM TH D
REZIET DT> T HAPRD b D, AEHAKBOKEREITIEZ, TRKEDA T T
Bl 24T 9 72, MR T KBGO T M 2 R L, TNOORFEZFRRTED
RGE L TR O A M2 MR 5 o OIS RRIHEE 21T O,

(2) MfrF S D

E 1 7 4 7 —TN HEJO HiXIZH51) 57 /L F/KRMLER sk 248 U C, 1884
B L DI AMERE AT O F -AESHERE S D,

AR 2 RIS K D T AKILELEAR O Jniik  Befi s b o o 2 — R — MIBER S,
Al f A% D1 (F 7 e« FERE )03 BT,

FSCR 30 FOKALER SRR A E - PR 2 FEEE R M Ok O Bk A R BAGHE
RESND,

B 4 [RIRERR OFE IS & 0 HisE RO BRIRSGE ISR 2 Bk m B35,

(3) FEENOIA S &

O AFEEDIE#N A 1E U T, HEJO #IX O F KL e OV OE B « J# = 595 D 8% % X
Do, e Al REZREE KT AT 5,

Q@ ARFEHETHOINIINA - HINEZ A H R EIEDZ LI2X 0, HFHETTO FKERMKIZ
s, PR TRIOKESEICT T 5,

© BUMBERERIfRE CTHRICR L, FAGESCH) I % & D72 BREEE R OB 2 X 5,
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@ TEETRE GhE - 98)
LT, 2 —1 0@V EXTREZRT,
MPETHE NS, 7 A s DRI L CTEM OFE, BRI 0D BEN A U, BIREY e TRIZ HEEN A U,
2K —1 fEETEE

mBEE 2017 2018 2019
38 45 58 68 18 8h 98 0 1 125 18 2R 38 45 58 68 18 8H 98 0 11E 2 1A 28 35 48 58 68 18 8H 98 105 1 2
) F1o T —HAHEJOBRI—BTAETIL R KL B %@l C.

RS E IS £ BB KB T OH A HESN S,
-1 AREEEEPFEEIHLCAHERO B OEHNEES
BIL. M/MAR O EEIS B %55 \
TECRETA. MRE T KUEGRSE | |
HRTRREORRINE, FIRGERBRE ‘
DE
-3 RIBX O KERE AR P K E KB A& O PR [
OBRM LT, 12O REREEREA - REOBETA. B
BIBOHETE —
1-4 1-SOHREBERER, NREENLNESETCOEBRY ™
FiER MR BIR LB OFBARYAH

15 ARV ELARHORBEBESEOWE . BLEE~ —H—‘—‘-
ORIEE, =T HANSORE. BBk HOBEL VS =

1-6 EEERDEE B BELGEMBAS R VEEI=a7 LD

1-7 KEREICHRIBRERBEORIBLREARGIRORT

1-8 EBCHRICRIEEGLE - BRI TSRS

1-10 BHEE=4YLJ LEBHRNSEICETHIRE

|
1-9 FIMEEEEICHROMBRBHEORE i
I
|
\

1-11 SREARRICH T BDACSHE B FHE DRI ™ ‘ ‘

?) TEF LA EREM OB MBI F— I —FI=
Binsh, FESOBELBE - SBEHHNH LTS,

2-1 ABROEE BEFESALEEERURBR O BB
SEERTE ‘

2-2 2-1CRESNAMEI-SORIER, R ELRZ(CSEIER
MEER DAL - M OB R E 1R - B S

2-3 ABPHEZBL T, BAERNTHRML TLSREEROMFE o i
BEiiEEE

2-4 BEIZaTIVEROHBEREECEENBOER ‘ ‘ ‘

2-5 RBEEELEE-EERKMORER L
3) TAKNERHREZES - EET 5
ERFELNKRESND.

3-1 2EDTKE
12 AEFHEICRIENDOUINE- ST

3-2 TKEMIXERUBESRRXECB T 2 TRAMKELIRTE ‘

EE. BN EEOBSARREICHRIEEEHOIRE LN T ‘ e
[
[

ERABRTFRDOES KRR

KB E IS S T EELH (RS

3-3 /MR T KAIRERR R R DR M ORESL - FES A,
BRREICETIRE

3-4 BIEERMOBECHELICRIFERVIRY QBB

?;T FRAREM DR FNRERFER R MO BRI EEER - LLE —

3-6 REILEDHMH R UHEE

3-7 EVRRRRFEDORE
D AR ERFVBREERORBERE X dBmh ALY

4-1 HHLE——h, B, RS OBREIHLT. A
MR DO T DA AT 23 —E Rk \ \ ——

42 WERISHUTRIER DA R OEERIRE . BHSREIE L
F5EIS—EHE — ——

EBTTREE ()RS

- E AR GTE) E R 1E 3 (E4)
BV (RHE) wm BHIE S (R

(Hidit - FRAM(ERR)
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(5) BAGHH

T, 28— 20180 AGHE 277,

(R - 934%) B8

2X—2 FEHEHAGHHE

a - 2017 2018 2019 &t
B i il T I Y ;] 3] 7E [ eH | 08 B 128 A 7R 3H Py 5H 6H ;| 5 08 TE 7] 5] 75 B Bz 7 5E | Bk [ ER
7 9 dj dj 1.97 0.95
EBELEE-BE KA AT |REHERTLB ] 313 oo
- :

- ; A YR 1 o] || 067| 225

MR ERE T FK B |BERCLORTLR = o] 037 225
[

. . R B il o] s  —r— o) 3
MR ERE S TKERE PR B |BERERATLER = 2] 037| 240
F—TTEAH B =R (WILUNIasLA m - == = e

— 7 — 34 Y Vi V]

=] = | ] [zl ISl ] 1201 0%

RV . - o [Fs] o] 030| 075
WHHEERERE BIE BT |WEHREHER L m 027 | o
PR TT FUUS GRS . = BE == = = i

INAH— TN RIGS P

=] =] [ [ = =] 2671 050
BLEERTED W= EA == H S
7 LY R HE= A
- z 0.27 0.20
TKERHEE TRiE % LEPN i == = e
7} matiEl k=S B
m * z 027 0.20
TKERE BEHLERE AH BHRE | WT—Pz(74 = = ] ] f - = i
71 el R fI=HACIE ] INEZ TA—T
LEI =] ] | =] | (5] =] 2201 078
0.00 0.20
WS KA BRE BT —Uz(TA Y
al !
331 6.45
TELE A-B B
3.87 5.55
6.04 3.55
SNEAM A-A E
6.88 3.55
9.35 [ 10.00
AR R
10.75 9.10
[ smwexcten N S EH
N ExtxcGrE) [ ErdxEs
(Hist - FAARIER)

PITF, 2R — 1080 C/PIZEEZ LT-EHM DY 2 N ERT,

2R —1 EREEHEME

No. B 4 AR BANT R H
1 AL V5AKAERE T VERE | IR ALK ALERRE (18.95m X 13.7m) 1 201946 A 21 H
BEH (TavU, filEE) (24.75m2)
2 geg I ¢ 150, 539m 124 201946 H 21 H

ANFL 19 2FF
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(6) FHEEMOTTIE (FHEEINE)
FAS FEMFTHE OR SN FEEEMOFTEICHOWT FRROEY Th D,

O7 4 > 7 —1iN HEJO #IXIZH1F 5T T )L F KM fE % O N =3 3 | S R R
IKALFE AT oA A RSN D,

&) 1-1 ANHEEIEA (MoWHS) 25 BAMRFE 1% L CARMIHAE D B HCTEBEINA A3 L,
MoWHS, JICA, &'(J“ MJS 12 XV 2016 4F 12 A IZFHF] S #1172 Minutes of Meeting (M/M)?D N
A BARAR B DA E - Sy P & R

%%%%%(OPGNM:74/7 i, HEJO #IX{ERAE) (T LT, Ha7emt A 1T,
ARFEZED REHH BRSO RIMERE OHERFE R - BT 2 EHITED IO\ Tk, #iT 5,

Eig
1 [EIELHIERT IS T MoWHS., GNHC. 7 4 > 7 —ilZiE MM ORNE B HEF#HZH

W TCOFTER-ZITV, T VUi DR T E % MoWHS X OV « > 7 —Ti & TR ONEIC
DOWTHEEITV., #5H % [Record of Meeting] & L C 2017 45 4 A 11 Hf}}T MoWHS, 7
4 =T R OIMIS DIREF T LD R ST,

« PKMVER R D HAR, JLERE D KE

WO H, 74 VS —ENSHEROFMHAZENT, FARLEES OFAIZ DN T,

HEJO Ml &4 % 7 X —4 25 X 512, 200 m/ HORETED Lo ickdi-, Zhizon
THARIL, JICA & MIS & DORKT, PR, THINRD LI TEY 200 m’/H OB
RERFXETERTHAZEIIRETHD Z &ML, SRIOFEZETIE KL ER T
WMWHT%I%H% BHT 4 7 —hNE CABEERO THRERZFY T L LT 5
T L& TARKRE 200 ¥/ HOMiEk & LT T H 2 & A RE Lo, (ALHAERIL, 7 —& >

D H AT E OFRWELITHEW i RE R FHI DWW TS0 S 200 mP/H THEfEd 5 Z LI

AR LT, WP ZOKEIZHOWTIZH ARDIAE (BOD 20 mg/l) TkatT 2 23 52tk i H
BRI T — X MIRRODZ L L LT,

c HEMSSLE LT HER - EE

PFEFIBECAF LI THEFOY X~ THERZHEEEREOMIC2 K — 2 DEE} -

BHROWMLZH LA, 7 — & NI Z KR Lz,

- Tl T{E R O SE 71k

THHE TIEICOWTIE, BREHCET A & THIAZE L CLHEENE 3 nElT5 2 &
kbko%%Nolm%ﬁ%®iﬁi$@m#\%m\%3/7J~F\@®%%%
R No2 [FEED a7 ) — b AMOFE, FIRIRIROMAT, TEIZX 58T, 12

SEk . B A I, 2K No3 A M LHEL Lz,

PN T TR BEFIEICON T, 0F LSFZO0 THEE, THEZEEL
T JICA DEZTFIETERETHZ LD THEE T —2 INZH LA, 7—F AT T i
L7,
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- BERR D T KALER i % D22

A XBEF O FRE R DML E 7 — 2 B LA, T v =iz v=7
DZENT, HEJO MU D) OXFRIZH Y | HFERITO 1 — THRIEORIEIT LY
ﬂf_ Langjophakha Area @ F/Kfiiik 2 %2 U7z, ALBFRIGIEZ < OBV EA S, {R5F -

HICZFEOBENMIE L E 2 ST,

mn¢4ﬁ’%%Lk%y7ﬁ7¢—?4yfwﬁ’i%@k%@&ﬁ@%%%bfﬁ
0. LEEELIE DR T H DHEER R 2 D 70 <L FHLIC IRAED S IE T & MR
WEAMTEE WD Z & 28R LTe 7 — & » OFE i H Langjophakha Area DJfifiak £ 0 | A5
KO TEEHGIEIC X D TR O A3, FERHER DIRSF - WERABZ D LT —H
WIEHE L CWDEDERThH T, BHFND FKE~DORET, v FR—/LZELT
ITONTEY, RFEICOHEHATE L Z EnERINT, 2, v h—/VE TOEH
BRITZEFPAHEL TS LD ET, KAFETHLEKETLIZELTT o —TieE
Bl

2K —2 PRI S R

Langjophakha TR kA
- g
= ok i N
|
t‘/
| e -
k DRSNS 3 58
Ve Feeh Tank (0.9m ") . l
Ao Tk (34820l T - X 1=
B > R 2 5
J—I BT S SN 3
Ii ........... T
.,l'. ; WoE (pa)
s | ST VBRI
T Vo cher] K i
BT |« SWRAPREEE & L Cib A, TEMERWAE O | - R BE, B> K[OMAEDETH L
T ANWE—=PONTNDT2D IFE 7K | i LT O &, B E D) 70 < @ik Ey . HE
DHELR T & RTINS WHE THE T | F78 BE D322,
x5, c KALERFE S THECHEEIN TWAH O IR
INEXPRINAEL,
AT | TA NG —FHIBTTODORT . T Z | K2 HOWFEREE AL ELR 7 O HRIC
—DYEVFD T2 DR L TR AL\, %é&ﬁ@ﬁ@ﬁ%@ﬁ%éﬂ%%&@éo
-« BB RSO RS D RN E R R DI,
(H - FAAERIERD)
© TIKALEREE DT DR E

HEJO O FAMLELS; D F E I FRTFE DR R TIE, 7 4 7 =i O XEEG OB R ok,
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) 100m O[T TE STV e, BB OREIR, THOEHM O AR O -z
BHRNE N0 Z ) ThDHIZD, KELZOEEHIZEZT L E2REL, 7T—%
DT iFERST,

HEJO #iXfERIZE LTIl &FAE RIS T 72 BRI IT TEICRIE 21T o 7o, #HIRIZ [
T COFEIL, MoWHS « 7 ¢ > 7 —ifiz il U CBHBED ' I F—~DOS N % i
L7, BERFHIX N A~ O HREZHEIIT > TV D,

BIHBRME D& 2 F—IZB W T, HEJO OEROSIKRIITIES biehoTz, S%EME~
DERRENSH DD T, CIP, T4 T —ti7e LWL, TAKEDHMADTZ > DIERK -
BiAT PR B 2 D BRI [ TR Z 1T O

HERFEBL - T IR T DIRHEED IOV T AT > Tl Y, THOBMIWE, HRE
B« EE O KRS O - LA B LA L CE o, LR OSBRIV, T
S T =TI W THERF &, KEREZIT-> T\ <,

EE) 1-2 FIMICET 2 EFKEFESCTFE TR, ANEEE N QLB % 5 2 % 2 Bk
Bl FFRFDIRILE OBRHIAE . FlAZ &R A 0 i

Rk 24 FEE OPFEICBWCAT L2 ER (EHoKET—4 | HiX%) 28 L, HiZH
g R (HEJO HiXHIK, 7 ¢ 7 —TH AOERES) OFEEZMER L, LEIDG U TR
H£3 5,

ES

BEA DR OIE N B ER 2 ISR L7z, HEJO MK /KB Hi X PP SE A, Bk
ﬁ\I%%ﬁ%@ﬁk@%ﬂ%ﬂ%oW%éﬂt%ﬂi%?®&%@f%éo§ﬂ@%ﬁ
H Y #8D 24T - 72,

AR E IS TR T 2% RO NAEEOINEZIT T,

2K —3 IUEER

No. ZA v FEATHE FATH

1 | Regulation for Environmental Clearance of Projects 2016 Prime Minster
Water Prevention and Management (Amendment) Regulation, ) .

2 2016 Prime Minster
2016

3 | Water Regulation of Bhutan, 2014 2014 Prime Minster

4 | National Integrated Solod Waste Management Strategy 2014 Prime Minster

5 | Water Act of Bhutan 2011 2011 PoB

6 | Waste Prepvention and Management Act of Bhutan 2009 PoB

7 | National Environmental Protection Act of Bhutan, 2007 2007 PoB

8 | Environmental Accessment Act of Bhutan, 2000 2000 PoB

9 | Bhutan Drinking Water Quality Standard, 2016 2016 NEC
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List of Activities that Competant Authorityes shall Screen and
10 | Issue Environmental Clearance and List of Activities not 2016 NEC

requiring Environmental Clearance, 2016

Strategy for Air QualityAsseessment and Management in
11 2010 NEC
Bhutan

Aplication for Environmental Clearance Guitdeline for
12 o o i Aug. 2004 | NEC
Transmission and Distribution Lines

Application for Environmental Clearance Guideline for Forestry
13 - Aug. 2005 | NEC
Activities

Application for Environmental Clearance Gudeline for the
14 . . ) Aug. 2006 | NEC
Preparation of Industrial Project Reports

Application for Environmental Clearance guideline for

15 . Aug. 2007 | NEC
Highways and Roads

16 | Environmental Discharge Standard Aug. 2008 | NEC
Application for Environmental Clearance Guideline for Urban

17 Aug. 2009 | NEC
Development

18 | Road Rules and Regulations 2016 MoWHS
Guideline for Construction of Reinforced Cement Concrete

19 o 2017 MoWHS
Buildings

20 | Guideline for Differently Abled Frendly Construction - MoWHS

¢PoB : Perliament of Bhutan NEC : National Environmental Commission
MoWHS : Ministry of Works and Human Settlement  (Hi#f : FHA&FI1ERL)

EE) 1-3  FIHIX OKEM FRRIL-CPK & & AR IS < AEEPEK O BUR T, fftd
T, 122 OFERER LB E 2 T ROFTETFR ATV, LB 2 e E

HEJO #i[X\Z351F 2 B R UKEME PRI #INET 5, REREOET VhERIL, 100
m3,/ HOHEA ik & U, BT OAKER LRI V5K OULSEHIPH 2 5% &, F O E %
119, MBS ZfEE L2 RICHIE 21TV, ERNICES W TRAESHT, Hifkikit 2179,
¥, REMHFOXMGINTH 2 REHAEE SO ISR OTFE TN LS, MR IEED
AIREMESE B 0T D

EiE
IKIEHAG R OB EHIFEE T, #/KE OROKENEX < HEJO HiX. > A D@7 &0
ERA IR LT,

T 4 7 —T1, MoWHS & DT HEDbEOREE, HEJO HIX A 0 1,500 A2kt L CALEEL;
DREX1L200 my/HE L, AREIOFEZFEFZETIEE B TFHD 100 m3/H OB UL fi
e LTz, MY EMOPE S, HEJO HX [XIERE A K Z -0 T, SEMEiHd 21T

S77,
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BB 1-4 13 OOWEREZR E 2. SGUEE» DS F OB E it BR YR
DFFRAHLY T
G i X D T B ARG S A LI S OV R X FH A2 ATV, AU e B 22 BAGR Y R D FFR
AIOFERE, WGE - BB TR AR, WE TR A0 T 5, BRRITIE, fERRERE
BIEOKRH G, EROMERFFAT, BEMGRF SN EEIND,

EiE
HEAERZ S S8, WSS ORH AT o772, THEEK No.l O & R0 e R
FEAKAIE Nu.4,618,000.00) TH 5, A EFRITE 2 [IBLHIFHA D 2017 46 H £ TIZ5E T L,
2017 4F 6 H O 2 BB HGFHAREZ, N&% MoWHS B LT 4 > 7' —1HidD C/P LA LT
FEHlz, TOEXEE2LSTCP OERNTE 2, IHIT, 2017 F7 AIZRFEY KEZES
Z MoWHS 72 LRIEY 7 ¢ 7 —iiNOEH Y 2 b L%Ob‘fﬁ%&)\ FFED 2k LT,
2#K—4 No.l HFREMES Y IKHEEHR LR E M

iR 7 Eka RREH 15
1 Vajra Nu.4,831,750.00
2 Kurtoe Nu.5,007,200.00
3 Gaki Pelbar Nu.4,919,200.00
4 KTP Nu.5,658,400.00

(i FAARIVERR)

ZORER, bRV, AR O RFEY R E OSFH A 7R LT Vajra & No.l
T & At LTz,

No. 1 Ffokifbth, AR D No.2 OG- BE ATV, REHERZ 2017 4 8
AR T Lz, GRE R Y %81 Nu.4,222,226.00) %5 3 [AIEHIFHA O 2017 45 8 H oK
(2 No. 134 &[RRI MoWHS D U A MM % 3 Jifi T2EE 12 No. 2 D RFE Y 2 iHE L 7=,

2#%—5 No.2 BFEFS VKR & 1R EeH

HaEE s KB bt S| S
1 Vajra Nu.5,016,269.00 %] Nu.6,890,759.00
2 Kurtoe Nu.7,260,659.40
3 Gaki Pelbar Nu.7,452,973.50

(Ht . FAERER)
ZORR, HEMOEE R B LERE N o122, b L WEFEEATRR L2 Vajra
\CHAROFTE A B E X o B0 B L 2R L, THA LR, 2017 4 9 A No.2 2249
s LT,
BRI L TIX HEJO HiX 2RV — h OF%E, SR OERE T L RAE Y 230X L
77
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24— 6 No.3 R Y KR L IR RGE

HaeE = KA TERBHH i3
1 Vajra Nu.1,706,609.00
2 Kurtoe Nu.1,797,652.80
3 Namgay Nu.1,936,220.20

(R - FAERIER)

Z ORGSR, R bBEVEBHED Vajra & No.3 LHEE L TEMOEKZ 2018 4F 2 A D 8 [H]
EMUZ BV CTHEFEOMRE 21T > 72,

PR AN B LT, ALBRS TAZ LB R E R BRI R B S OBREFF ] 2 B L7, £z,
BRI N B OV TEZIK MoWHS B LT 1 > 7 —TH D C/P OB % B L T
B DTN D,

A, PR A OWTIT T TR T LITE, A% A, BRAHRE O T3 T,

EBY 1-5 [FIfERRIC LG OMERE L REFIEOMEE, M T3EE ~Oh TR, 52T
AT, NAEOfEGR, BIEHIN OBEs K OEE

VBB OFERHE M BE, W, (REGIT e E AR L, SRR D,
T, M LERICBW T, EEAMREEARE L, WA TROMR, S5 OB,
a7 U — FOFTRRIRIL. BiRiE T#& O IEANE, AMOFERNEGEOMRETTH & & bicH
W OBHR N OFEEE1T ),

EiE

T— B U DERBEREICBNTT — AZ MR L TERBE 21772, 7 — R ORI
C/P ® MoWHS & DtffER e LT, 1 7 — ARl L., T bE O FE H ik
KD DG EABECA > TRER L, BAMAHONRC 7Ly b EGDETIHERBEEZIT-
7o Flo, BRESCEBONTM T —2ICHE L TWAEEE2ME L, MEZ: o RS araeik
NOMERZIT T2,

i TEF ~ONn LEEFRIZOWTIE, BEENERFOX G &% MoWHS & Wik -,
MoWHS O YFENTHEZE=F— 1L, LEIZH L MIS AHICHEKE T 5 Z & 2 RE LT,
B CIIMERRM R G H 2k > C MoWHS & MIS Atk CHefg4 55 L o7z,

i TEEFRIC W T, THICH T 2 EEMERFEH, N LAMOFRIERE R &4 FE L7,

HA & B i TICRB W Tl SRS OE VR H D720, il 2> 7V — h THE%
TR ONWTIIHMTOHEE L, ST L 72 B LEOIE TEHEAR A > ho~
=a T IVEER, HLHFICHHND SIS ICFH TdE TARRE S LTI LD,
AARTILZ L= 2 HWTEMOBIGNBEIZ1T 2 03, 77— % U CIIANC L 28M OB
BN ELRoTWNEED, AHEES AN T TOREESICER LTER LE, B TIEN
R LB & OHEIC TYT - 72 O TS E RN SR £ 1R

BIHiHE T2EE OEERTICHM A E L 1 #EELSH, 2MEURIIHEY DEHE
THITBEEZ X > 72,
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TEB) 1-6 [Alftiak O E (S B2 TR AR e OE B~ = = 7 L DR

[FIBERE AN IV S S 2 72D IS Bl B A PR B OfEfR . Bl - FER RO N, E
HRRH Ol & APAMREREE & ik - IR L. FEREIRHI 2B R 5. R T [RIfER OEEs
i~ ==2T7 2R L, 58T 5,

Eig

BRI HERFE BT St OMERR ZAT o 72, MisiZT 4 > 7 — i OEHER TEMN SN D Z
LT | HERFE B O FEARR 22 S ORI IR T i 21T o 72,

N~ = 2 T VOBV A EGE L B 7 VR BE% IR TE 5 X 9 I8 Lz,
EHEALIE O AR OAERFE BE 2 S T & D & O T B HE & AFR,

TEB) 1-7 KEPRAEILR D RATRE ORI & RA KK RZORR

fiisk SERK F TIZARBER . R 2 & 7 K E TR BRI 21T\ i 515, B (A
EEETrT5H, MAEOHBAKOFEEL, FETED GILTWAEREEECH>TITH, K
T, —KFEREND DIHKIZIR S5 725 BOD, COD ORIETE B Ai%iE S b, Bkt ieo
BRI TSN E IRV b EARIIRATE D,

E3

EFREZEAIC IO BOD Z2HIELTWD Z LIIMETE 1, T4 7 —HDON
AYOMFLIG THR G RIS ORA bR TE TV D,

T4 7 —HE LIS OET T VNERIC BOD HIEME 2% L CUE LVWEE A2
Teo NGOG OEBTT 4 7 —HidT-> T Y, BOD HIERDEL TS~ Tl
HE TR0V & KGR ERRIRE LW EOEETH -, THO
BR CARFEE TCORBIINETH D720, NN LBE TOREDEE & 725,

FEREYIZHERE LT BOD OREEITHICHT=0 ., T 4 7 —THIZTTHRAERTRE & OKGE %
BTy, LHEETEROENBGBLRIZ, 71 7 — M L2 KERAEIN & et 4 Rk E
L7z,

TEE) 1-8 JLBGGVRICHR 2 IE 20 0P - A EICRI T 2425
BUIR O AMLE R M O MRS RE D THIRALBRIZ B3 DA 21T\, [RliRR DHERERCRE /) &2
FRRE L7 B CRKIGIRICEE 3 20 E 2 A - BEFIEDIRS 2179,

EiE

T4 T TR DK 2 — NEOMBEAT > 12, BT Wi OVEJRLEL IOV T
BUR TIEAF 2 — LB K DGR O 5 HR & % G Ml TH IR 1RO SL TRy & 72 5,
E T UNER OBHUE AT AR A A L TR, /GRSy ikl LT, 15
TNV TFOREEITST,

BUROF T VSR OB BEE LT D LT A BICEAEEE C/P 0 OLIESNTE
0. IO 2% Z O EMIT b L o F 28 LGRS Z AT\ 72 DS DRERE A~ DO it 21T
IFRERE LTz, 122 L, REETITGKLBEGEOE K - FFEFEETH LD, 7E
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2 EHTND,

THEFATE DIGIEALBL TS KK TIHIe OHERPIR DL 2 #ERR L. FTE O JE STGIE S HERE L 72
DIGIRALIR & L CARIED BIHTEE 51 & k<, MEFFEBEEEICIGIR O 5 HRNE S Ot
LCTW5, £70, LEHEFEEICEEL TR TH TFEID 1 BNEE] & k< FER B IC
LoTHBRTHDLIO, T4 7 —ICxt L THIROME Y 22005 FIEDRS 21T - 72,

TEB) 1-9  FMERER 6RO

FREFEICB T DMGAEL B E A T, [Afia 2 FHI2 DRI E S § 2 8LA72 b T KIE
B0 Tk, MEaEtmE (FIHE O & ad, TRERS - ILA, EH= X h
G ERHES) ZMETL. REEEX D,

%

TTFOVMIRR, EREOERSEMNMUETE 22D, FTKE~YAY =T 7 IR H1EELE
i, &BEOHLEICHIT D FAEOHMAEFEEZH T L,

BURTIX, 74 v 7 —HIZBWT FKEFEDERE Z1To TV, FAEIFRDERD
i STV Wb YRS T E TIET 4 7 —IZB T D#EE N K & 72> T D,

B 1-10 BT =X ) o LERKESICET 51— E
EIRRHIZ AR50 b BRI ORR AT B2, FALER - 5IRILEZ B 5 B
A DI SONT HITE T Y o 73HE L LTS U CRBET =2 U > 7 R KT 5.

EiR
BREEBIROERIOINELA T T2,
BREASBEUEIC OV TR REMASAUEIZEY £ LT,

TEEY 1-11 BRI %95 DACS TH H 2 o E i
AREEOMERRIITRTT D DACS THH (240, Aok, ghRM:, 4 %7 b, Fifith)
PN 2 FEE L, TOMEEEGE THEEICRD 05,

g

S

MR k9% DACS THH Ml #3406 L7=,  (Bllds  DACS I H7Fl)

@ TEEBIRIC K D FAKRBEEAN OmMGH - Bfrs B 7 o Z—s3— MTBin S, RO
WIEZREE - BRIREI 2N BT D,

BB 2-1 [Fiftiax O - EE 2 5 NILHEEE R OT 1 T —FEOBINBINRE &
B

240 % 2 IAFRZ NTRENC RIS T 5, HABIRSRE OBEICH T2 - T, fisadEE 2
ITOHE DTN, BORIREICE DD AMBEE L,
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3

MoWHS & 7 o v 7 — i~ IR B Rt R ~OARFZ ATEENC BT 2 217 2, BUR
A48 D MoWHS L sk Z# i L, B - EEZ(T2 2 LIk d T4 v T —linbEneg
N1ATOEEELTND Z L] LA NISEEIZINE % 2 43%8E L2017 4 7 A 30
A~8 H 7 HWHEZ Fhi L=,

WHEZS N X MoWHS 225 F—7 « =2 =7 @ Ms. Dehchen Yangden, 7 1 > 7 —7»
HIE Bk 2 =7 ® Mr.Samten Lhendup &M L7z, A7 Y a— /VIZNSPIEHEEY Th
Al

2 [BlH OARFRZ NiGEhZ 2018 43 A 16 H~3 H 26 H (KRHHTE 2018 453 A 18 H~3
H 24 H) (CEME LT

ZINE 1L, MoWHS 225 7 U v 3 /3L « £ ¥ =7 @ Mr. Phuntsho Wangadi, 7 1 > 7" —
L7 v AKX v b ¥ =7 ¢ Mr.Ram Mdr. Rai &1 L 7=,

1 [B] H OBHERZ IZA TR T 2 [BlH OFHES NG ORENTHOIL TV 2,2 B H OFHEIZ
DOWVWTIE, MEFFEHZ B L-HRICT 2 52 TH Y, @R ABEDORENTONI,

TEE) 22 2-1 CEEINTAME 15 Ol TEEF, SEIRS IS S YR Mgk O - #
ERPERBEIN 2R L, £ OkaEE 815

R ORERL, WG ISR 22 R 5720, M LEHICR T 2 EE QMR ¥WE
FIHIZOWTHRET S, o, ARMER TRICBOWTHEMBMRA N LT, MBI A
OB EROIFENTE D X5 R AMEERT D,

3

T O i TR 7 81 O Wik & 5k L 7=,

552 [0 KOV 3 [l O BUHITEMTIC T, TERIEICE O EERIZ DWW T C/P & il 2470,
B 6 ORBMERFHEIZONWT CP T 4 Y EDOIRELZTH I L 25
DT, M LEEH AT > TV AR L7, MIS (042 3 AVERFBLHIZ VL 2 R0 Tl
e i L EORMBE R ERRAE LTS A ORI EE LT CP EDHNE 2 AR T 1
Yl NMIBHESHEDL L IICHEERE LT,

FEERO THITIBW T, LG TOREIRRNSS, EfIC OV T, /P BT o &%
DBy 32 < . MOWHS 0T o« ¥ 7 —Ti b~ 2 i — /UL E O NSO it T.0>
BYpEmp AT 7 SIS R AT o T2,

THIZEE Lo AM 2 3UEERIC b 2 S, sS4 08 U igk O - S8l o
BEAERL, HEIFOEGEZH ST,

W) 03 AHZATEDZE U T, B AN ORI LT U RGO R B 4
&

R AN TRBMR OBEO R TR, Ml (FAMNER . BRI, L
GR350 5 HHIHEIE) OREFREIEEN B TX 5 & ) AHER R ET 5.
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Eig

BESEIE, 5 R T (KB . SE %R KRR
1 FEPT D 2 S A AL S 5%
fE SRS E GEOBROTEAKMLERERR & L T OE{biE)
WE AT FKIEER) O 4 f
2[BH OFHESATIZ 1 EIE L [H U E LB HERFEBEOMAEO L ELZEL LD T,
B SERT T DK 7 — 3 ORI O iR

AN) . HIERT (2 1

DEALE) |

WBERE L CR

277,

AT FAEER & |

. DHEBCTHETIC

g 2 s L,

5 EARF S ATEE 2 2017/7/30~8/7 D AFETIT -7,
o RIARE S ATEEN 2 2018/3/16~3/26 D AFETIT-7-,

S8 2-4 i

R

kA BT 5,

ER

HERF B LG E % T
BRI

BEELT

158 2-5

Ji 3 e Pl 1% 0D S

ST,

G & i U 7o -
BHERORELZFHD H20D

S oERZ BIET

(ZHL T T Vb

OB T & @y%jtﬁﬁ%f”ﬁﬁk L.

B OB b

. e

BWTHHIRMNKEXDOHEEZT

v == 7 VR OB R £ @ U 7o BE % o E 15

MR E B~ = = 7 /AR Ot e TE R OUEERCHE B, FIRR - BOES O M) 3% 18 U TR

TREER A S50, HEAIC TIEE. WA ZRLA,
B Z CTHEBOEZE %08 U 7= il

(ZARFRIHE SCFGEIREREIC SN L,

ES

MEFRPE FREELAE 4 JC I BUME 7L HERRIC T 2019 42 2 AICAEIR A i, HEHIC
WA Z i,

R ASRE T AT 7o oML £ C O 23 0EE I & U, BLNC THiER O IEERHR 0 2
o7z, EEE COMMARERLM L U, 14 FoBEIcx LT T v U OEiERR % i
LTV, BEEATOKEREDOHRIZLLTOM®Y TH 5,

2K —7 KEIHHER (2019/6/15)
No Parameters Inflow Test Discharge Permissible limit
Report Test Report
1 BOD 0.092mg/ltrs. 0.1mg/ltrs. <30mg/ltrs.
2 COD 88mg/ltrs. 44mg/ltrs. <100mg/ltrs.
3 Fecal colilform | 110mpn/100ml| 33mpn/100ml <1000mpn/100ml
4 | Turbidity 22 9NTU 10.6NTU <100NTU
5 PH 6.5 7 6.5-9
(gt G fERK)
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TRACK U CHROKENLESN TS DITHERTE 5, L L BOD OfEIZEL T
X, B CoOMmERENEZRMHETIMERLE LTS,

COD [FHIEN Y HA[HETH 523, BOD 1Z 5 HRE OB N ME L 72> TV 5,

BOD & COD DFHBIZITMIL D 2 23225 -lIL 22y, L L COD fED -y
23 BOD fEE EHITND, ZDZ &0l LCH BOD fALfs R A3 1F 72 D 2 Be R 53 7%
%, LML, COD fETHADH KDL DR i CTHL I TV D Z & I3 T& . COD
EDNIFEHE & Z0 72 L7234 @ BOD fi T 22 mg/ltrs. & /K DOFFRE % Flal-> T b,

IKALBRAE IR I B
D AL CEEEE 1=, 29, 3
PR LA 18, 2=, 3=

i

uiﬁé%ﬁﬁﬁ}wﬁﬁ* Aﬁﬂ’\/\%:b—bﬁiﬁ)%/’37J<@TQ)\75>TJEE}S S AT, IR Y WG K DO
TRD 2 2 R D TERANEZAT > Te D120, Bl TOEER OHWr THEFHR A ST izo
iR LT,

NF o — AHEOVEKITBENE . REHRAAM U EOAMR -T2 ERTHRIN
B TDID, T AT —HOMYT L V=TI F 2 — ABHOBREAZIE LT HEE
KIE L, BIRSCEICTCP K OYT 4 I —hHICEE % T o7,  (BIUS  Letter to Bhutan)

INF a— AEH R EE
ANFLZFEER I AR — R 7% E L. keI
ALTW 2 NI MmNz 5,

kai@@{ml% @XﬁA@Jk{RZPTﬁ%’Bﬁ:?ﬁ 14 1 @B AE D B AR ORI & L
TIHEZ L, REERADBREEZFF> TWE), B TRAOEELEZHER L0, #iEx
HEFFE B O T DIC B EA IR LT,

@ TKALE R A EE - Y D MR Ok O B VR ARBIRTHSRE SN D o
58 3-1 2EO FAKERMBREET BB T, i THEREST A R7 A > BEETHR
TR D BRI O - 54T

ARFRICLERBRER (RE O FAEMBRRER B, i TEE - JTA FI7A 0, B
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WHRETHRE) 28H - V2 MET 2L L bITBRERICET Y 7L, IEE - LT
WY £LDEITD,

EiE

VBRI - ST 24T o T IEEEHIEE L TV A 720 158 1-2 2 #2127,
55 MIBHIERICIB W T, EEE THMEZBICRETED T —Z VETKEYAY—TF
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¢ Ambient Air Quality in Thimphu (Annual Average PM10 & PM2.5 concentration), 2017
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Source: Climate Change Division, NEC 2018

2 —8 PMIO0, 2.5 57 —4 (il : Bhutan State of Environment at Glance 2017 NEC)
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2X—1 0 Best Practices in EIA

Proposal Identification

}

Screening <
|
EIA Required +— Initial environmental —> No EIA
examination

¥

: | :
Scoping < 1 *Public Involvermnent

L 1

Impact Analysis

*Public involvement typically
* occurs at these peints. It may
also oceur at any other stage of

Mitigation and impact

management

¥

EIA Report Approved

¥

Review

the EIA process

Approved Implementation and =
* follow up

Decision-making

Not approved l

B

Resubmit

Information from this process
contributes to effective future
EIA

Redesign

(44 : Environmental Assessment General Guideline,2012)
(Q)EIA R NEE DY 545 VT
NILFEL L ORI L DA 7V —= ZHRERIZ LR, BIA 3072 OIXREXA
DB THLHEDHTHY | KFEEIREXNITNE L TRV I &2 D EIA DXLENR
AN
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POLULATION OF 20 DZONGKHAG TOWNS IN BHUTAN FOR MASTER PLAN OF MJS SYSTEMS.

No. of Planned sewage

SLNo. Name of Dzongkhags Area No. Area Name . Pipe extension Pipe Price STP Price Sweage Cost
Population volume
(m) (Nu) (Nu) (Nu)
1 Bumthang Area | Kurjey 5,000 1,000 1,794 8,612,000 101,546,000 110,158,000
Area 2 Jakar 17,188 2,000 4,324 20,756,000 189,525,000 210,281,000
Area 3 Ura 1,720 200 1,299 6,236,000 29,859,000 36,095,000
2 Chhuka Area | Chimakha 3,000 500 1,945 9,336,000 56,995,000 66,331,000
Area 2 Chhuka 7,290 1,000 2,177 10,450,000 101,546,000 111,996,000
Area 3 Gedu 5,000 1,000 3,166 15,197,000 101,546,000 116,743,000
Area 4 Ph holi 30,000 4,000 3,979 19,100,000 371,144,000 390,244,000
3 Dagana Area | Dagana 4,500 1,000 2,903 13,935,000 101,546,000 115,481,000
4 Gasa Area | Gasa 3,692 500 487 2,338,000 56,995,000 59,333,000
5 Haa Area | Damthang 650 100 784 3,764,000 24,026,000 27,790,000
Area 2 Yangthang 1,350 200 759 3,644,000 29,859,000 33,503,000
Area 3 Haa 5,200 1,000 2,361 11,333,000 101,546,000 112,879,000
6 Lhuentse Area | Khoma 665 100 447 2,146,000 24,026,000 26,172,000
Area 2 Lhuentse 1,271 200 4,644 22,292,000 29,859,000 52,151,000
7 Mongar Area | Sengor 186 100 1,061 5,093,000 24,026,000 29,119,000
Area 2 Mongar 3,031 500 1,955 9,384,000 56,995,000 66,379,000
Area 3 Limethang 1,020 100 954 4,580,000 24,026,000 28,606,000
Area 4 Gyelposhing 2,437 500 2,253 10,815,000 56,995,000 67,810,000)
8 Paro Area | Paro 12,000 2,000 5,471 26,261,000 189,525,000 215,786,000
9 Pemagatshel Area | Yurung 759 100 2,650 12,720,000 24,026,000 36,746,000
Area 2 P 1 5,500 1,000 2,358 11,319,000 101,546,000 112,865,000
10 Punakha Area 1 Punakha 2,388 500 2,751 13,205,000 56,995,000 70,200,000
Area 2 Khuruthang 9,588 1,000 1,701 8,165,000 101,546,000 109,711,000
11 Samdru Jongkhar Area | Nganglam 6,500 1,000 1,221 5,861,000 101,546,000 107,407,000
Area 2 Chokorling 3,500 500 878 4,215,000 56,995,000 61,210,000
Area 3 Deothang 4,500 1,000 2,546 12,221,000 101,546,000 113,767,000
Area 4 Samdrup Jongkhar 10,545 2,000 2,064 9,908,000 189,525,000 199,433,000
Area 1 Samtse 7,145 1,000 4,027 19,330,000 101,546,000 120,876,000
12 Samtse Area 2 Dorokha 3,000 500 3,643 17,487,000 56,995,000 74,482,000
13 Sarpang Area | Sarpang 7,500 1,000 3,072 14,746,000 101,546,000 116,292,000
Area 2 Gelephu 17,800 4,000 18,540 88,992,000 371,144,000 460,136,000
14 Thimphu Area 1 Thimphu 100,000
15 Trashigang Area 1 Trashigang 4,750 1,000 2,571 12,341,000 101,546,000 113,887,000
Area 2 Yonphula 1,450 200 2,631 12,629,000 29,859,000 42,488,000
16  Trashi Yangtse Area | Nombaring 3,100 500 2,985 14,328,000 56,995,000 71,323,000
17 Trongsa Area | Trongsa 10,150 2,000 2,191 10,517,000 189,525,000 200,042,000
18  Tsirang Area | Damphu 5,000 1,000 1,862 8,938,000 101,546,000 110,484,000
19 Vang d Area | Bajo 10,290 2,000 4,167 20,002,000 189,525,000 209,527,000
20  Zhemgang Area | Zhemgang 2,732 500 1,017 4,882,000 56,995,000 61,877,000
Area 2 Pangbang 1,052 100 3,958 18,999,000 24,026,000 43,025,000
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MOKAN JOKA SYSTEM Company Limited

To, Dated ; 25" June 2019
Mr. Karma Dupechuk

Director,
Department of Engineering Services
Ministry of Works and Human Settlement

Mr. Kinlay Dorjee
Dasho Thrompen
Thimphu Thromde

Dear Sirs,

We are very much appreciating your kind cooperation for implementing the verification survey for
disseminating Japanese technology for small scale sewerage system at Hejo, Thimphu and by signing on
the “Certificate of Handover of the Hejo Model Sewerage Facility” dated 21st June 2019

The Vajera Builders Co., Ltd., the Contractor, who constructed the facility, has agreed that they will look
after operation and maintenance (O&M) of the facility till the end of June. Accordingly, from July onward
the Q&M of the facility shall be carried out by Bhutan side.

We have observed some concerns on the O&M when we inspected the Hejo sewerage facility while we
were in Thimphu last week. Therefore, you are kindly requested to react to the following issues we
observed at the facility while we were in Thimphu, in order to carry out efficiently the O&M of the facility.

{1} Connection from each house to sewerage pipeline network shall be made directly without
interposition of existing septic tank.

(2) It shall be informed to the beneficiaries that following items shall not be drained with sewerage,
namely sanitary items, contraceptive goods, nappy waste, tissues, pet bottle, kitchen waste, etc.

(3) Don’t stop power supply as it is very important to operate blower without interruption for
maintaining water quality in the treatment facility.

(4) Conduct water analysis of inflow and outflow of the treatment facility twice in a month and inform
the results to us and JICA Bhutan office.

(5) Sludge in the tank shall be drawn out when it will reach to the designated level and removed out,

(6) Grass over the tank shall be mown periodically as the growth of grass become rapid.

{7} Floating sludge at the entrance and the exit of the room Not of the sedimentation and separation
tank shall be drawn from the manholes and taken out for dispersal as the 1st O&M operation of
Thimphu Thromde, unless this operation will be properly made sludge treatment will be difficult as
the floating sludge may become solidified.

We hope you understand above well and take necessary actions for proper O&M of the Hejo Sewerage
Treatment system.

Thanking you for your kind understanding and necessary actions.

Sincerely yours,

KA Fh%

KIMURA Hiroko
President
Mokan-loka System Co., Lid.

Wacore Kanamecho Building, 11-2 Nakamarucho, Itabahi Ward, Tokyo, JAPAN
Phone : +81-3-5995-2649 Email ! mjs@mokan.cojp
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L.

1.

BACKGROUND

The “Aid Policy of Japan to the Kingdom of Bhutan” raises “mitigation of
vulnerability” as a mid-term target. The Policy emphasizes “assistance to urban
environmental issues such as population mobility among cities caused by urbanization,
waste and sewerage treatment due to change of living habit, traffic congestion, exhaust

gas, etc.”

One of Issues Facing at Present in Thimphu City

There is a sewerage treatment facility in Thimphu city at present covering high
populated area of the city. However, the existing facility is an old one with 3 stage
lagoon type system and it treats 1,750 m’/day of sewerage water with 54 days
detention period. In this treatment method, the facility requires large extent of area
and it generates bad smell in surroundings, thus public living in the area have
continuous complains. To attend such situation, improvement of the existing
facility and providing additional sewerage facilities to meet population increase are
required. If such improvement and construction of new sewerage facilities are

materialized, it eliminates risks for city development and vitalizes tourism.

Application to JICA Verification Survey for Disseminating Japanese Technology

Taking such situation into account, Mokan Joka System Co., Ltd. (MJS) applied
to JICA’s open recruitment on “Verification Survey with Private Sector for
Disseminating Japanese Technology” in March, 2016, based on the positive
experience of “Niimi Trench Model Sewerage Facility (Dojo-Joka System)”
constructed in Bhutan under “Feasibility Survey and Pilot Project for Disseminating
Japanese Technologies to Developing Countries under ODA (Japanese Government
Official Development Assistance) Cooperation in the year 2012, proposing to
provide an appropriate sewerage system by introducing an improved “’fixed biofilm
process” type Niimi System as a model and prove function of the system. JICA

selected the MJS’s application to implement the Verification Survey.

Necessity of Verification Survey

As discussed in 1 above, sewerage is one of urgent environmental issues to be
attended in Thimphu city. However, due to technical and financial constraints,
neither improvement nor new provision of sewerage facilities has not been
materialized in recent years except a few. In these circumstances, providing a model
of sewerage facility of the Dojo-Joka system under JICA Verification Survey, based

on the experience in 2012 as described in the above 2, could contribute possibility of



II

dissemination of sewerage system in general in Bhutan, and assist for maintaining

small river environment in Urban area.

OUTLINE OF THE SURVEY

. Title

Verification Survey with the Private Sector for Disseminating Japanese
Technologies for small scale sewerage system with energy-saving technology

(named Dojo-joka System)

Purpose

(1) Construction of a Model Sewerage System

The purpose of the Survey is to construct a small scale sewerage facility in Hejo
area in Thimphu city as a model by introducing the improved ‘“fixed biofilm
process” type Niimi (Dojo-Joka) System, and to affirm applicability and usability of
the System in the area, in order to improve water quality of small stream and
environment for upgrading livelihood and health condition of residents. The Survey
also studies a way of disseminating the system, through verification activities to
boost up compatibility of “fixed biofilm process” type technology for whole Bhutan.

(2) Preparation of Preliminary Sewerage Master Plan in Bhutan

Based on the experience of the construction of the Hejo sewerage system, a
preliminary Sewerage Master Plan in Bhutan shall be prepared for dissemination of

the technology in Bhutan.



3. Target Area and Beneficiaries

The target area is shown in the following Fig. 1.

03k m

Legend: 1. ; Sewer Line,
2. === == wm ; Boundary of Sewerage Network
3. T; Treatment Plant

Fig. 1 Map of Model Sewerage Facilities in Hejo Area

The model sewerage facilities plan to cover 86 households in a half of Hejo area and

beneficiaries are 704 persons.

4. Product/Technology to be Provided

The technology proposed by MJS called “Niimi System” is a sewage treatment
system, enabled with the usage of “intentional anaerobic fixed filtering medium”

called “bio-crystal” and periodic aeration of sedimentation tanks. Sewage flowing



into the treatment facility is defecated by active micro-organisms adhered to the
surface of the bio-crystals, approximately 16 centimeters in diameter. Comparing to
the conventional sewerage systems, the Niimi System could avoid secondary
pollution by covering the treatment plant with soil. It could also help reducing the
foul odor beneath the surface, thus preventing air contamination. The combination
of series of simple and effective technology helps curtail the overall construction
cost of the plant, and also to reduce operation and maintenance cost of the facility.
Further, it is not necessary to replace the bio-crystals for more than 50 years, which

1s assumed to be the life span of conventional sewerage facilities.

Implementing Organizations

The verification survey is carried out by Mokan-Joka System Co., Limited with the
Department of Engineering Services (DES) of the Ministry of Works and Human
Settlement (MoWHS) as the counterpart with the Thimphu Municipal Office under
the JICA Scheme. Implementing organization of the survey is shown in the
following Fig. 2.

The Kingdom of Bhutan's Counterpart MM Sign, Consultation & Government of Japan:
Ministry of Works & Human Settlement Coordination Japan International Cooperation Agency
Department of Engineering Services (JICA)
with Thimphu Municipal Office JICA Bhutan Office

Y

Consultation &
Coordinati
Advices, & Tech.
Transfer

n

Implementing Organization :
Mokan-Joka System Co., Limited
(M&Y Consultants Co., Ltd.) Report
(Institute of Traditional Building Co., Ltd.) N .
(D.J.I. Co., Ltd.) b
(2 Indivisuals)

Contract

Design Construction |
Supervision

Contractors :
Pipeline Laying
Sewerage Facility Construction

Advices

Consultation

1
U
c ion & \"2
Advices

Beneficiaries  (Residents in Hejo)

Fig. 2 Implementing Organization

6. Survey Duration

The verification survey period is approximately 20 months after the
commencement of the survey including design, construction of the sewerage facility
and pipeline networks and initial operation of the facilities including periods to
transfer technologies for plan, design, construction and operation & maintenance of
the facilities.



The actual survey duration was extended approximately by one year mainly due to

following reasons:

(1) The Survey Team originally planned to utilize the blower and control panel
made in India. However, due to a strong request of the C/P organization, it was

changed to the Japanese product.

(2) Transportation and Custom clearing, both export and import, of materials of
Japanese origin such as “Bio-Cristal”, and the blower and control panel took

long time.

7. Activities Planned and Actual Performance

For conducting the “Verification Survey”, various activities are planned to fulfill the

purpose and the actual performance of such activities are briefly discussed as follows;
7.1 Model Plant at Hejo Area

It shall be confirmed that the sewage treatment facility constructed and operated as
the model plant under the Survey at Hejo area in Thimphu City with “Dojo-Joka

System” is effective, taking the following aspects into consideration.

(1) Explanation on the purpose and activities of the Survey to the officers of
Department of Engineering Services (DES), Ministry of Works and Human
Settlement (MoWHS), which is the counterparts (C/P) organization, and
consultation and confirmation for roles and responsibilities of the C/P with the

organization on operation and maintenance (O&M) of the facility

Performance: In accordance with the “Minutes of Meeting” agreed upon JICA
and MoWHS, in October 2016, the “Survey Team” mobilized. At the 1** Meeting
with the counterpart agency, MoWHS, with the Thimphu municipal office in April
2017, the Survey Team explained the contents of the “Verification Survey” in
accordance with “Implementation Plan” submitted. The advantage of “Dojo-Joka
System” was generally understood by participants. In the Meeting, the City mayor
expressed that the entire area of Hejo should be covered under the Survey. The
Survey Team explained that it is difficult to change the target area as it was
preliminary understood with MoWHS and the JICA approved it. The Survey
Team explained that the Team can carry out design to cover the sewerage system
for the entire Hejo area, while the construction of the sewerage system by the

Survey Team covers half of the Hejo area, so that when the construction budget



for the left areas would be available, the City authority could carry out the

construction soon based on the design. The “Record of Meeting” is enclosed as

Annex 1 for reference.

After the meeting, site inspection with the Team and MoWHS and City officers

were carried out and a location of the sewerage treatment facility was confirmed.

(2) Basic data collection, such as water supply and sewerage plans, future demand

of water and drainage referring to forecast of population, living standard, etc.,

in addition to relevant laws, permits and approval procedures

Performance: Data collection relevant to the Survey especially maps of Hejo area

and laws and regulations were carried out. The following Table 2 shows a list of

the collected information:

Table 1 Information and Data Collected

No. Title Issued in Publisher
1 | Regulation for Environmental Clearance of Projects 2016 Prime Minster
5 Water .Prevention and Management (Amendment) 2016 | Prime Minster

Regulation, 2016
3 | Water Regulation of Bhutan, 2014 2014 Prime Minster
4 | National Integrated Solod Waste Management Strategy 2014 | Prime Minster
5 | Water Act of Bhutan 2011 2011 PoB
6 | Waste Prepvention and Management Act of Bhutan 2009 | PoB
7 | National Environmental Protection Act of Bhutan, 2007 2007 PoB
8 | Environmental Accessment Act of Bhutan, 2000 2000 PoB
9 | Bhutan Drinking Water Quality Standard, 2016 2016 | NEC
List of Activities that Competant Authorityes shall
10 | Screen and Issue Environmental Clearance and List of | 2016 NEC
Activities not requiring Environmental Clearance, 2016
" Strategy for Air QualityAsseessment and Management 2010 NEC
in Bhutan
. Aplication for Environmental Clearance Guitdeline for | Aug. NEC
Transmission and Distribution Lines 2004
A Application for Environmental Clearance Guideline for | Aug. NEC
Forestry Activities 2005
” Application for Environmental Clearance Gudeline for | Aug. NEC
the Preparation of Industrial Project Reports 2006




Application for Environmental Clearance guideline for | Aug.

150 NEC
Highways and Roads 2007
: . Aug.

16 | Environmental Discharge Standard NEC
2008
Application for Environmental Clearance Guideline for | Aug.

17 NEC

Urban Development

18 | Road Rules and Regulations

2016 | MoWHS

19

Guideline for Construction of Reinforced Cement

Concrete Buildings

2017 | MoWHS

20 | Guideline for Differently Abled Frendly Construction - MoWHS

PoB : Parliament of Bhutan NEC : National Environmental Commission

MoWHS : Ministry of Works and Human Settlement

Reference: The Survey Team prepared

The Survey Team inspected the construction site of the new sewerage system at

Langjophakha area the other side of the river from Hejo in June 2017. The

sewerage system is financed by the World Bank and constructed by a Korean

contractor. The sewerage treatment facility of the system is equipped with many

types of machinery and thus the O & M cost would be much higher than the

system adopted in Hejo area. The following Table 2 shows comparison of merit

and demerit of both systems.

Table 2 Comparison of Merit and Demerit of Langjophakha and Hejo Systems

Item Langjophakha Hejo (Niimi) System
Merit - As 3" stage treatment, sand and active | * No mechanical equipment is
charcoal filters are used. Thus clean | required except blower to send air
affluent could be maintained and 2™ | for contact acration
stage treatment facility is small. * No secondary pollution because of
soil cover on treatment tanks
Demerit + Various machineries required for | * As detention period for about 2
pumping sewerage to filter and cleaning | days requires, certain size of
filters often. treatment tanks required.
+ Countermeasures to odor are required
to avoid secondary pollution.
O&M Staft | Full time staff required Part time staff can manage.
O&M Cost | High due to O&M of machines, | Relatively low as only blower is a

consumables and cost of replacement

machine.




7.2

(3) To analyze the household waste water quality with reference to the record of
water intake and total discharge, and based on (2) above, and to forecast

future demands and location of the treatment facilities

Performance: Data on water consumption was not available, but future water
supply plan and data for population movement were available. It was agreed upon
that objective population in Hejo area is 1,500. Accordingly sewerage treatment
volume is 200 m’/day as a whole, and treatment capacity to be constructed in the

Survey is 100 m*/day.
Design and Approval on Facilities

Based on (1) to (3) above, to design the sewerage network from objective houses
to the planned treatment facility, and to seek necessary approvals from the relevant
authorities for the purpose of constructing the facility, including the pipeline

network

(1) To procure the construction of the facilities including necessary materials and

machineries in line with the standard procurement procedures, to supervise
contractors, to confirm the certificate of completion and to transfer related
technical know-how to the C/P staff

Performance: The design of the treatment facility was carried out. The
construction should be expedited while design was not fully completed. Therefore,
it was decided to divide the construction works into 3 contracts depending design

progress as shown below. The major design drawings are enclosed as Annex 2.
a. Construction of Concrete Structure of Treatment Facility,

b. Filling of “Bio-Cristal”’, Construction of Administration Building and

Installation of Mechanical Facilities
c. Construction of Sewerage Pipe Network

Design and contract documents were checked and confirmed by MoWHS and

the Thimphu City officers before inviting contractors.

The selection of the contractor for the 1¥ part of the works was conducted by

quotation basis in accordance with the JICA guideline. Following 4 contractors



listed in the contractors list in the MoWHS were invited for submitting

quotation;

a. Vijra Builders,

b. Kurtoe Construction,

c. Gaki Pelbar Corporation,
d. KTP Construction

The offer of the Vijra Buiders was the lowest and the contract was signed in
July 2017 with the Vijra Builders at the price of the Nu.4,831,750.

The 2™ contract was also conducted in the same method with the same
contractors in August 2017. The 2™ contract was also awarded to Vijra Builders
at the price of the Nu.5, 016,269 and the work started in October 2017.

For the 3" contract for the sewerage pipe network, following 3 contractors were

invited for submitting the quotation in February 2018:

a. Vijra Bulders,
b. Kurtoe Construction,

c. Namgay Firm

The 3™ contract was signed at the price of Nu. 1,706,609 in February 2018 with
Vijra Builders and the work started immediately.

The environmental clearing certificate from NEC was obtained before

construction of the treatment facility with the assistance of the MoWHS.
7.3 Preparation of Organization Chart and O&M Manual

Performance: Operation and maintenance organization have been discussed with
MoWHS and the City office in various occasions such as during design and

construction, study tour in Japan.

O&M manual was drafted by the Survey Team and discussed with MoWHS
officers and agreed upon. O&M manual and related documents listed below are

enclosed as Annexes of this report.

Annex 3. O&M Manual (Including System Checking Record & System
Daily Record Sheet)
Annex 4. Specification for Filling of Filter Media and Ventilation Soil

Annex 5. Structure & Function of Sewage Treatment Facility



Annex 6. Design Calculation of Sewage Treatment Facility (200m3)
Annex 7. Instruction Manual of Shinmeiwa Helical Blower

Annex 8. Electrical Drawings for Blower Panel
7.4 Selection of Inspection Agency and Inspection System

Performance: It is confirmed that BOD of rivers is monitored by the National
Environmental Commission and Vabesa sewerage facility of Thimphu City has a
simplified water quality monitoring devices to monitor BOD. Thimphu City

agreed to monitor BOD of affluent from Hejo sewerage treatment facility.

After the completion of the Hejo Sewerage System the effluent from the sewerage
treatment facility was sampled and tested at the Vabesa facility on June XX, 2019
and the result was XX mg/l, which is within an allowable limit, 30 mg/l,
prescribed by the NEC. In Japan, it set at 20mg/I.

7.5 Proposal on Proper Management and Treatment of Sludge

Performance: It is confirmed that Thimphu City authority possesses vacuum
trucks. As a treatment method of sludge from the sewerage treatment facility shall
be drawn out by vacuum truck and dispose sludge in the area where no adverse
environmental issues take place. MJS proposed to utilize the Niimi trench to treat
sludge.

The method and timing of drawing sludge from the sewerage treatment facility is
explained in the O&M manual in Annex 2. It is also recommended that sludge

shall be drawn at least once a year even if sediment is not much.
7.6 Study on Financial Requirement for O&M of Facility

Performance: The Hejo sewerage system including the treatment facility shall be
handed over to the Thimphu Municipal Authority. The O&M cost required for the
Hejo sewerage system is smaller comparing to other sewerage facilities operated
by the Authority as discussed in Table 2 above. It is yet to be studied in detail by
the City Authority

7.7 Proposal for Environmental Monitoring and it’s Administration System

Performance: In the presently required environmental monitoring by the law and
standard for sewerage system, mainly effluent to discharge to the river falls under

the category of monitoring, which are properly planned to conduct with the C/P.
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And, since the environmental clearance was obtained from NEA no issues exist

for the Hejo sewage system.
7.8 Assessment on DAC 5 Items for Resolving Issues

Performance: DAC (Development Assistance Committee) of OECD
(Organization for Economic Co-operation and Development) defines assessment
of each development project on 5 items namely “Relevance”, “Effectiveness”,

2% ¢

“Efficiency”, “Impact”, and “Efficiency”.

The project is yet ongoing project. However, it is forecast that the DAC 5 items

could be cleared when the construction will be completed.
7.9 Transfer of Knowledge and Skills

Transfer of knowledge and skills related to the sewage treatment facility by the
Dojo-Joka System and upgrading of appropriate O&M capacity of the facility to
the C/P staff have been conducted.

(1) Selection of candidate staff of DES of MoWHS and the relevant office to
transfer the skill of O&M of the treatment facility

Performance: Through the survey, design and construction of the Hejo sewerage
facility, on the job training to the staff of MoWHS and Thimphu City has been
carried out continuously. In addition to the training at site, the trainings in Japan
were carried out by visiting towns where sewerage facility constructed by

“Dojo-Joka system” and lectures provided by MJS staff.

(2) Guidance on O&M skill on composition and structure of facility through
construction supervision as 3.1 (5) above and trial operation to the staff

selected as (1) above

Performance: While construction is going on, a seminar on Dojo-Joka system
was held in Thimphu on February 2018. There are 66 participants attended the
seminar, not only the C/P engineers but also academics, politicians, and journalists
of Bhutan. Most of the participant visited the construction site and inspected the
treatment facility under construction, which was not yet covered by soil. The
inspection of the construction site provided realistic function of the sewerage

treatment.
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The Kuensel newspaper and the BBS TV station reported the seminar and the

advantage of the sewerage treatment by the Dojo-Joka system.

(3) Inspection on similar facilities to be constructed with “Dojo-Joka System” and
acquisition of O&M technology by the C/P staff through training courses in

Japan

Performance: The study tours to Japan were organized for the staff of MoWHS
and Thimphu City twice to visit the sewerage facilities constructed by Dojo-Joka
system and attended lectures provided by MJS staff. MJS took the staff to JICA

and Ministries involving sewerage works.
The schedule and participants of the study tours are shown the following Table 3.

Table 3 Schedules and Participants to the Study Tour in Japan

) Period ..
Trip Name of Participant
Days From To

Ms. Dehchen Yangden (CE, MoWHS) &

Ist 9 July30 | Aug. 7 . .
Mr. Samten Lhendup (Sr. E, Thimphu City)

Mr. Phuntsho Wangdi (Principle E., MoWHS) &
Mr. Ram Mdr. Rai (Asst. E., Thimphu City)

ond 11 Mar. 16 | Mar. 26

(4) Acquisition of relevant technology by the C/P through joint preparation of

O&M manual and operation training of the facility

Performance: When the O&M manual prepared in Japan, initial draft was sent to
Bhutan to get comments on the draft. Mr. Phuntsho Wangdi provided comments on

draft and the O&M manual was finalized referring to his comments.
(5) Upgrading of O&M skill through trial operation of the facility

Performance: After the construction of the sewerage treatment facility has been
completed, the opening ceremony was held at site attended by VIPs including the
Minister of MoWHS on 13" February 2019, though individual sewerage connection
has not been completed. With use of the vacuum truck, sewage water was poured to
the treatment tank and it was confirmed that the treatment facility is functioning as

designed.

In the following day of the opening ceremony, a meeting with the residents was

held and 28 numbers of residents participated. The most of the people take delight
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in completion of the sewerage system, and express their intension to connect
sewerage to the system early. As of middle of June, 14 buildings have already

connected the sewerage to the system.

7.10  Drawing up Sewerage Development Plan

Drawing up sewerage development plan to operate and maintain the sewerage

facilities and future business advancement plan

(1) Data collection and analysis on national level sewerage development plan with

approach method, construction standard and guideline, relevant budget, etc.

Performance: A preliminary master plan for district level sewerage development
in Bhutan has been prepared by the Survey Team, and provided in this report as

Annex 9.

(2) Collection and analysis of data on skill level and turnover of contractors on
sewerage facility with relevant agencies including entry condition of foreign

firms

Performance: The MJS has transferred various technologies and skills to the
Vijra Builders, who is the contractor engaged construction works of the Hejo
sewerage system, especially for concrete tank, installation of “Bio-Cristal”,
placing soils and so on, in addition to the C/P staff. The contractor has
communicated well with MIJS staff, though there were a few disputes on

construction methods on safety and environmental aspects in an early stage.

(3) Survey on procurement method, sources of materials and equipment related to

construction of the sewage treatment facility, including prices and suppliers

Performance: The procurement of construction materials for concrete works is
depending on the Contractor, and quality of such materials was considered to meet
international standards. However, the MoWHS strongly requested to install
Japanese made mechanical equipment such as blower and control panel, though
the MJS initially planned to install Indian made equipment. As it took substantial
time for arrange transportation to Bhutan including Custom clearance, which is
one of the major reason for delay of the construction. Due to this situation, MJS

has to send the machine by air cargo.

(4) Analysis of issues and risk on procurement of materials and equipment, and

construction of sewerage facility, and countermeasures
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Performance: As discussed in (1) above, transportation of goods from Japan to
Bhutan is not so easy, as the MJS faced difficulty to transport “Bio-Cristal” also.

The countermeasures could be to start early action for the transportation of

materials and equipment.

(5) Preparation of project plans and comparative statements taking sustainability

and economic efficiency into account

Performance: The Survey Team prepared the preliminary Master Plan for
sewerage development on district basis as Annex 9 enclosed. The Master Plan
proposes to construct sewerage system at population accumulated areas in each
district. Sewerage treatment facilities by Dojo-Joka system are appropriate for

small and medium size sewerage system due to the following reasons:

a. Initial and O&M low costs because very few types of machinery required.

b. Environmentally friendly by avoiding secondary pollution, such as
eruption of odor, from sewerage treatment facilities

c. Area of sewerage treatment facility constructed to be utilized for public
space as a green park

d. Natural slope of the area to be utilized efficiency
(6) Extraction and determination of optimized plans

Performance: As discussed in (5) above, it could be justified that a sewerage
treatment facility by Dojo-Joka system is one of optimum sewerage plans

especially in topographical conditions like Bhutan.
7.11 Sensitization of Residents on Environmental Issues

Sensitization of residents on environmental issues through proper use of the

sewerage facility

(1) Conducting seminars and workshops to impart know-how of the constructed

facilities to the C/P, relevant institutions and firms

Performance: In June 2017, the Survey Team joined the Exhibition for the
construction business in Thimphu and displayed drawings, photographs and so on
for the public. Many contractor’s staff, officers, students, etc. visited the Survey
Team’s booth. Many visitors to the booth expressed interest in the technology
presented.

14



The Seminar on Dojo-Joka system was held in Thimphu on February 2018. There
are 66 participants attended the seminar, not only the C/P engineers but also
academics, politicians, contractors, and journalists of Bhutan. Most of the
participants visited the construction site of the sewerage treatment plant under
construction and inspected it, which was not yet covered by soil. The seminar and
the inspection provided reality of the sewerage treatment plant by the Dojo-Joka
system.

(2) Dissemination of information to residents of the area on the value of facility to
be constructed and improvement of environment through operation of the

facility

Performance: In February 2019, the meeting with the Hejo beneficiaries, 28
numbers, with the Survey Team, MoWHS and Thimphu City officers was held at
the sewerage treatment plant site on the following day of the opening ceremony of
the treatment site. MoWHS officers explained the advantage of the Hejo sewerage
system including environmentally friendly facility. People appreciated the
construction the sewerage system expressed their willingness to connect their

sewerage to the Hejo sewerage system.

8. Future Development Program

It is necessary to develop sewerage facilities in Bhutan especially in urban areas. For
the purpose, the Survey Team prepared preliminary master plans of sewerage sector
at urban area in each prefecture as Annex 9.

It was broad understanding in Bhutan that small sewerage treatment facility
constructed by Miimi system is quite fit to Bhutan conditions. For the master plan,
data and information including name of populated areas, maps, population, gross

area of prefecture, etc. are collected.

The master plan is prepared based on the collected data and information and the

construction cost of the Hejo sewerage system.

9. Reporting

The Reports to be prepared by the Survey Team and time submitted are shown in
the following Table 4.
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Table 4 Name of Reports and Time Submitted

Time to Submit
Name of Report
Original Plan Actual
Implementation Plan Mar. 2017 Mar. 2017
Completion Report (Draft) June 2018 June 2019
Completion Report August 2018 August 2019
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