= B A ¢RI
: AR : 99-4-¥
ATy Y Y RW-1-¥19¥ R}

gty o7

' : Sl T .
o s 0681 6© il pepgk e
e A q « 3__ VISITIN efm{ Year 2020 '

m’ HQJT m | [T )
A, FSHTET | s

fea . yriPE aaEehia giarorer gfaga(IEE) Rhedt amaeuw |

wed e gt Bam wihd TSR AN AeTeRe Ard Suw q9r @ sl
WATGT U7 GIEGE WS, TEE HOAUS], FEdah TR HIEQU A T 39T
TEFE I (SR IRl IRENF  arareRolr afeter (IEE) 9fddeH A9 EER
(AfaEa) @ FART vt ok |03 F fAOTARTAR Tdipa HuH! sweRT FEIER FRY & |

\a/’rfm?:

A JET T TEN TR JUT THBE HTGIS,
HTATAT SATEATIA FTTerd,

- qIATIIE, FIGHATTS! |

A
e GRIFNF arcraroid qdedon (IEE) Yiddes R 9fd |







Government of Nepal
Ministry of Water Supply
Department of Water Supply and Sewerage Management
Urban Towns Water Supply & Sanitation (Sector) Project

Project Management Office
Panipokhari, Maharajgunj, Kathmandu

Initial Environmeng}l Examination (IEE)

Bhojpur Water Supply and Sanitation Project
Bhojpur, Nepal

AUGUST, 2019

SUBMITTED TO: Ministry of Water Supply, Singhadurbar, Kathmandu

SUBMITTED BY: Project Management Office, Urban Water Supply and Sanitatj

(Sector) Project, Department of Water Supply and Sewerage Manag *
Panipokhari, Kathmandu

° % ﬁ%ﬂlﬂﬁ .

. D &8 ; ;;i-?i-'ﬂi f
Prepared by: TAEC Consult P, Ltd. — Integrated Com%' al (P) Lt %M e e

i

e






‘IEE Report of Bhojpur WSSP

Project
AD Anno Domini
ADB Asian Development Bank
AIFC Average Incremental Financial Cost
AM Accountability Mechanism |
APF Armed Police Force
AP Affected Person
ATP Ability to Pay
BDS Bulk Distribution System
BOD Biological Oxygen Demand
BoQ Bill of Quantities
B.S. Bikram Sambat
BW Brickwork
BWF Barbed Wire Fencing
CAPP Communication And Public Participation
CDO Chief District Officer
C-EMP Contractor's Environmental Management Plan
CITES Convention on International Trade in Endangered Species of
Wild Fauna & Flora
CcLBW Chain Link Boundary Wall
Cco Carbon Monooxide
Coliform P/A  Coliform Presence/Absence
CRO Complain Receiving Officer
CSA Concerned Sector Agency
DAC District Adminstration Office
DCC District Coordination Committee
DDR Due Diligence Report
DEDR Detailed Engineering Design Report
D! Ductile Iron
DMA District Metered Area
DMC Developing Member Countries
DO Dissolved Oxygen
DPH Dosing Pump House
DRTAC Design Review and Technical Audit Consultant
DS Distribution System %
=0 0{"/ | 3 &

ABBREVIATIONS

2ndSTWSSSP  Second Small Towns’ Water Supply and Sanitation Sector

TAECNCON JV




‘IEE Report of Bhojpur WSSP

DSMC Design, Supervision and Management Consultant

DWSSM Department of Water Supply and Sewerage Management

EARF Environmental Assessment and Review Framework

EIA Environmental Impact Assessment

EIRR Economic Internal Rate of Return

EMP Environmental Management Plan

EMR Environmental Monitoring Report

EO Environmental Officer

EOCC Economic Opportunity Cost of Capital

ENPHO Environment and Public Health Organization

EPA Environment Protection Act

EPR Environment Protection Rules

ES Environmental Specialist

ESA Environmental Safeguard Assistant

ESE Environmental Safeguard Expert

ESO Environmental Safeguard Officer

et. al et alia

etc et cetera

FGD Focus Group Discussion

FIRR Financial Internal Rate of Return

FRP Ferro Reinforced Plastic

GH Guard House

Gl Galvanized Iron

GoN Government of Nepa

GRC Grievance Redress Committee

GRM Grievance Redress Mechanism

H.S Hydrogen Sulphide

HHs Households

HRF Horizontal Roughening Filter

IBAT Integrated Biodiversity Assessment Tool

ICG Implementation Core Group

ID Indirect

IEC Information Environment and Communication

IEE Initial Environmental Examination

IP Indigenous People
International Union for Conservation gfNature
Least Concern ,
Local Development Office %ﬁ::m% ii% .

. %m““"“!w"*ﬁ

T

%:Z.—l-' e




“IEE Report of Bhojpur WSSP

LGs

LT
MoFE
MoWS
MT
MWSS
ND
NDWQS
NEPAP
NGO
NO,
NPR
NVMES
oD
ODF
O&M
PAF

Pb

PD

PE

pH
PM;s
PM1o
PMO
PMQAC
PN
PPHA
PPTA
PSC
RCC
RDSMC
REA
RL
Row
RRM
RPMO
RVT
SDG

Local Groups
Long Term
Ministry of Forests and Environment

Ministry of Water Supply

Medium Tem

Manufacturer Waste Scrap Shingles

Nominal Diameter

National Drinking Water Quality Standard

National Environment Policy & Action Plan

Non Governmental Organization

Nitrogen Dioxide

Nepalese Rupees

Nepal Vehicles Mass Emission Standards

Outer Diameter

Open Defecation Free

Operation and Maintenance

Project Affected Families

Lead

Project Director

Polyethylene

Potential of Hydrogen

Particulate Matter 2.5 micrometers

Particulate Matter 10 micrometers

Project Management Office

Project Management and Quality Assurance Consultants
Nominal Pressure Rating

Population Per Hectare

Project Preparation Technical Appraisal

Project Steering Committee

Reinforced Cement Concrete

Regional Design Supervision Management Consultants
Rapid Environmental Assessment
Relative Level

Right of Way

Random Rubble Masonry

Regiona! Project Management Office
Reservoir Tank /ot i
Sustainabiqp%v_e!_ébﬁféﬁt” (;‘-_,i:i'al '

N &\04

TAEC/CON JV

\‘ WA Al

P T e




‘IEE Report of Bhojpur WSSP

SLC School Leaving Certificate
80, Sulphur Dioxide
SPS Safeguard Policy Statement
88 Sub System
S8 Site Specific
SSF Slow Sand Filter
S80 Social Safeguard Officer
ST Short Term
STWSSSP Small Towns’ Water Supply and Sanitation Sector Project
TDF Town Development Fund
TDS Total Dissolved Solids
ToR Terms of Reference
TSS Total Suspended Solids
TSTWSSSP  Third Small Town Water Suppy & Sanitation Sector Project
usD United States Dollar
UWSSSP Urban Water Supply and Sanitation (Sector) project
vDC Village Development Committee
VU Vuinerable
WASH Water Sanitation & Hygiene
WHO World Health Organization
WN Ward Number
WSP Water Safety Plan
WSSDO Water Supply and Sanitation Divisional Office
WP Willingness to Pay
WTP Water Treatment Plant
WUA Water User's Association
WUSC Water Users’ and Sanitation Committee
O(:?f\'\: ‘, : As,wm
TAEC/ICON JV e 1M %Tﬂﬁw -



‘IEE Report of Bhojpur WSSP

WEIGHTS AND MEASURES

amsl

cm

cum
cum/hour
cum/sgm/hr
dBa

ft?

Ha

kg

kgf
Ka/sg.cm
km

kwW

NRs.
NTU
PPHA
Rs.

Above mean sea level
centimeter/s

cubic meter

cubic meter per hour

cubic meter per square meter per hour
decibel audible

square feet

hectare/s

kilogram

kilogram force

Kilogram per square centimeter
kilometer/s

Kilowatt/s

kilometer/s per hour

meter/s

kilometer/s per hour

liter per capita day

liter per second

meter/s

cubic meter/s

cubic meter per square meter per hour
milligram/s per liter

- millimeter/s

Nepalese Rupees
Nephelometric Turbidity Unit
Population Per Hectare
Rupees

e
g

N
T

of gt ¥

s Hudiss o
P Wt T
Foropppet O

TAECNCON JV



"IEE Report of Bhojpur WSSP

TABLE OF CON'
TABLE OF CONTENTS vi
EXECUTIVE SUMMARY xiii
1. INTRODUCTION 1
11, BACKGIOUNG ...ttt et e et et et ete e eme e e ema e see se e m et ea e b e ara e s b b e bbb s 1
1.2 Name and Address of the Individual Institution Preparing the Report ... 2
1.2.1  Name of the PrOPOSAL. ... ... et sra e e e ar s ess e saebees 2
1.3, PUMPGSE OF [EE ......ii i ivsi s s emnre vt renra s st resb s reasrsirsssaessaessbsshs e ab s e b s e 1a bt 1 hs o1 1b b e eb b s e em e smes sms 2
1.4 NEed fOr the PrOJBCL. ... s v s bbb e b s E b b a1 b st b e be bt re s meenen smen ses 3
1.5 Rationale of the ProjEct.......ccvirviirrirrirrrrrsirs s rirsres s s sssessavss ivssasssessass snsasssavsbesenes sees sos 4
2 DESCRIPTION OF THE PROJECT 6
2.1 Location & ACCessIbIlItY ..........ooeiiieeie e e 6
2.2 The Proposed ProjECl.... ... e it e st rrsr e e s s rssnr e s e s s e s e e s 9
2.3 Salient Features of the ProjeCt ... s 12
2.4 Project Components/Features.. ...t 14
241 SoUrCeS/INtEKES ... .o st e e e e e e e s emme e ee e enme e ennees 1
242 TransmiSSIoN MaiNS. ... ..ot rrsr e s rrste s s rrsre s s rast s e e s rsant s e s e s bantearamnn s 15
2.4.3 Thrust Blocks, Saddie Blocks and Thrust BRAM ..ot e e eeeee s 15
244 River & Stream CroSSiNgS ..ot e e e s e e et et e trenre e 16
245 WaterTreatment PIant ... e e e e ettt 16
2486  ServiCe RESEIVOIN ......ociiiiiieie e rernss s s s s rassnre e e s st s e s rre s e e asneesnresssssnsassnnessrrassrsseres 18
247 Bulk Distribution Mains ... e e e st e ean 18
248  DistiiDULION MaINS ....occei ettt ee e s e e sne s e s e e saneans 18
249 House CoNNECHONS ..o e see e e e et e strssa s ssaeasaesresstessnssnesneens 1O
2410 APPUMENANCES. ... ..ottt s e e s e s e et s s s e e ab e e s sae e e ek b enanm s seare s et s beesneeanes 19
2411 Guard House, Dosing House and Boundary Wall............cccooeriiiiinvnne e e 20
2412 MIiSCellAaNBOUS WOIKS. .......ooiireiiee ettt are s e s st vt ettt es e s e s sanesne s et assassasessensens 20
2413 DMAESEBISHMENE...... .ottt s rsn s sr e e et sssasraneabans 20
2414 Construction PlAnning ..o e et rea e s en 21
2.4.15 Project Impact Area Delin@ation ...... ..o et 5
2.5 PrOJECt ACHVITIOS . e e s e s eae s 6
251 Construction ACtVItIES..........co oo et r e tee s D
2.52  Operation ACHVIEES ................ocovoerieseee et ese e es e s aens s ens e s e e senes 6
2.8 Financial & ECONOMICAl ASPECES .......viviireii e nrrrs e s rr e e s rass e s ns st e saeeennas 7
261 Water Tanff Band. ..ot sne e s sem st s rnennsan s £
2.6.2 Capital COSt RECOVEIY ...coiiiiiiii s a g et 8
263 Social Benefit COSt. ..o e e e e a e et e b e 10
3. METHODOLOGY 12
3.1 LIErature FeVIBW ..o s 12

3 3.2 .Impact Area Delineation
- ",\-3_.3___|_=;ie|d Study




‘IEE Report of Bhojpur WSSP

3.3.3 Socio-economic and Cultural ERvIronment ... 14

Bl PUDIC NOTCR . veeeeeeeeer et e e e et saareesmes e rrsaeam s s eeb b e s h s s e R s e EH e a s smr A E s s s e e s m AL ST EEsmd e pa s 16
35 PUDIE CONSUIBLION ... e oeetieiietrreeeemrreeriae s seeeebtses s s inmrasr e s sTms e b paa s a b T o Rt a s e 16
3.6 Coliection of Muchulkas (Deed of INQUINY)............ovre e 16
3.7 Impact Identification, Prediction & Evaluation MethOdS ..ot e 16
4 POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 19
4.1 Nepal's Environmental Policy and Legal Framework ... s 19
4.2 Environmental AQre8MIENS ... ..o et s e 28
421 International Environmental Agreements (Conventions & Treaties) ..o 28
4.3 ENVIrONMEntal SANUAIAS . oocvivierier oo v bt ra s e ems e e e e TR 28
4.4 Environmental Assessment ReqUINeMEeNts ............coor i 32
441 Environmental Assessment Requirements of the ADB..........onnnne 32
442 Environmental Impact Assessment Requirements of Government of Nepal..........c.......... 35
5§ EXISTING ENVIRONMENT 36
5.1 Existing Physical ERVIONMENE ..ot s 36
5.1.1 Landforms and TOPOGraphy ... s s b s 36
5.1.2  GEOIOGY & SOl..cmrvirrieerieeemiceiriiii s iem o e 36
5.1.3  LANG USE PAMEITI......cov oo ieriieiaimiee e et b s 36
544 WVl RESOUNCES .. oo oeiietteetree e iiaartsssirees easbecressmmaebdir 1 iR TSR r e e r e s na e d IR IR TS Sr b sk 36
L T T 1210 - SO U OO OO T PO PP PR TIPS PEETRRRIPPDITEEID 37
546 Water QUANIEY ......c.omevieiieeic ettt 37
BT AT QUANRY .ottt et b e e 37
5.1.8 ACOUSHC ENVIFONIMENE......civiiitieeeieiitieriensree s abssems sm b st st a e a e s e e s e s st n e s R s 38
51.9 Landslide SUSCEPHDIILY ........ooer it s 38
5.2 Existing Biological ENVIFONMENT ..ot 38
32 N = o - TR U OO UT U U U OO U PO OO OO T U P PO PP TP PSSR TIPS TR TERRE T TE 38
B.2.0 UM . ceeoveisesersseeeeseeetessaesteaseeaieeiss s rbass ensnabaesRensmeann i AATHER TSRS T 2o b e e s e A RIS SR b b 39
5.2.3  PTOIECIEA ANBa. .. oo oiiriiiiiee e eee e e ree s e eeeetbesrba e smsend b s raa s eEE e s e E b E e AT b 41
B.2.4  FOTESE AP ....viieee e ieevviressivseeesseessestbees saanseessasrae s o s e mmas s ae s i as HTTE b e L e m e LSS s T s 41
5.3 Socio-economic and Cultural EnvIronment ... s 41
5.3.1  Demographic FEAIUMBS ... ...t s 41
5.3.1.1 Settement Paltlerm. . ooiiiiiitieieeeeriae s i e e e e esr st rmm e s e e bbb 41
5.3.1.2 Population Distribulion...........ooi i 3|
532  Caste/EthniC GrOUPS ......cooeiirretireic et m et et s st 43
5.3.2.1 Ethnigity nd CASLE ..o e 43
533  ECONOMIC FoEIUMES . oot tcit it e e et st re et b iE e e b e s e s s s st 43
5.3.3.1 ECONOMIC ACHVITIES ..ottt ee e e e bbb e e e s e 43

5.3.3.2 Monthly INCOME Details ...
5.3.3.3 Monthly Expenditure Details.............ccoocorccreriivsd

5.3.3.4 Willingnessto Pay ...

5.3.3.5 Affordability...............cooiiii :

534 EdUcation & SKilS......cc..ccoovieeipepeee i :

ucatio Skills } ,?_;r\\ﬁ*}\.ﬁ. e
5.3.4.1 EQUCAHON....ooocoooecoee ooy Dot et Wi O NS
%, mamate
e ST IO . after s
TAEC/ICON JV A @é’;&mamwﬁ@ vii

ke
i

oy g
ﬁ'g %“Hanagaww“%



IEE Report of Bhojpur WSSP

5.3.5 Healthand sanitation.............cooviieiimir e ar b e s arar s 47
5.3.6  Community INTrASTUCIUIE ... s b b rar s 47
5.3.6.1 Existing Drinking Water Condition ... v 47
5.3.6.2 Existing Sanitation SHUatON ... e e 50
5.3.6.3 Local INSHIULONS ....cvveciii it s s sn e ssn s b s br e ssmnssraessnrnasinas 52
6  ANALYSIS OF ALTERNATIVES 54
6.1 With and Without Project Alternatives .............ccoci it e 54
6.1.1  Without-project’ or ‘do-nothing’ alternative ..o 54
B.1.2  With Project ATRIMALIVE ... crrr e rs s s rs s sr e s sae st e r s srassnrs sbs e s snases 55
6.1.2.1 Alternatives Relative to Planning and Design ..o s nss e 56
7 ANTICIPATED ENVIRONMENTAL IMPACTS 57
7.1 Beneficial IMPacts .ottt e et et b e s e e e nnean 57
7.1.1  impact on Socio-economic ERVIronmMent ... e 57
7.1.1.1 CoNSrUCHON PRASE .......ocoviiirreciieinscsissrssmrs s s s sesnrnes e s sner e s sras s nnessneessmnsanrrassssnsronns 57
A I I8 LT Ty T o =SSR 58
7.2 AVEISE IMIDACES e et e s a e b st e s e ar e saaraarhans 61
7.2.1  Impact on Physical ENVIFONMENT ... e et ee e en e eeeanee e e s 61
2 T 81T T o - - 61
7.2.1.2 CONSUUCHON PRASE ..ottt e s s e s s s et et smense s e e n v reenees 61
7.2.2 Impact on Biological ENVIFONMENE ..o e e eeee e e 65
7.2.2.1 COoNSrUCHON PhaSE ........ooiiiiirinie it o e e e s s et e oo s s e eme e 65
7.2.2.2 Operation PhasSE........ocoiii i eoriere s et e smret e aseeeaamseeat e smeease e someeeaseens s ees somees e e e anenenes 65
7.2.3  Impact on Chemical EnVIFoNMEent. ... ..o st 66
7.2.3.1 Construction Phase ... .cuoieeeimeenie e e st e s e se st n e s esnesrsesrsasssesees OO
7.2.3.2 0Operation PREase ...t eeres s s s et smesne s e rannen 68
7.24 Impact on Socio-economic Environment..............ccooi e 67
7241 DesigNn PRaASE ..ot et s e e s rnen s e s m oo e e s e e enenn e 67
7.2.4.2 ConstruCtion PRase ...t s s e e st e nesaneseenre s 68
7.2.4.3 Operation PhaSe . ... i e e e e sr e s e e e s 70
8. MITIGATION & AUGMENTATION MEASURES 73
8.1 MItIGatON MEASUIES ..o ettt e re e ses R et et et e son s rmersaeaerennons 73
8.1.1 Impact on Physical ENVIFONIMENT ..........ccooiiieiieei st ssanaas 73
B.1.1.1 DESIGN PRASE ..ottt s bbb s b S bbb 73
8.1.1.2 Construction PRase ... i i s it s s ens s i raraan 73
8.1.2 impact on Biological Environment ... 77
8.1.2.1 Construction Phase ... e e 77
8.1.2.2 OPEration PRaS@............coociiiimiiiieereiiiererreria st ae s sesiesseeassscm sees e sasanssessecmannsesemaneas 78
8.1.3 Impact on Chemical ENVIFONMENt............o 78
8.1.3.1 Construction Phase ... i e e e e e 78
8.1.3.2 OPeration PhaSe ...t e re s e er e s 79
8.1.4 Impact on Socio-economic Environment............... g . 79
8.1.4.1 Design PRASE ..........ovrvummnprrricsemercasniecsnsieneen SATR i . 79

8.1.4.2 Construction Phage ./ L...... OO, -+ i SR a
‘1? /"/a\‘-;\// 4 glfﬂnm‘e“'“\@@‘ i

TAEC/ICON JV ,‘gﬂwwv" o

sl o
?_3 ProjectHarsy ed

vii



“IEE Report of Bhojpur WSSP

8.1.4.3 Oparation PRASE..... ... s 82
8.2 AUGMENTAtION MEASUIES. ......ceiioerimir st s 83
821 Impéct ON SOCIO-2CONOMIC ENVIFONMENE.....c.viiiuvee it iree et ms e s 83
8.2.1.1 CONSIUCHON PhESE ....oviviire ettt et e e 2 83
8.2.1.2 OPeration PRASE. ..ot 84
9. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION 85
9.1 Stakeholder Consultation & Participation... .. 85
9.2 Major issues raised by the stakenoIders ... 87
10. GRIEVANCE REDRESS MECHANISM 91
10.1 Purpose of the Grievance Redress MeChanism..........coocinimm s 91
10,2 Proposed SEE-UP .....couiuiiimmimeris s s 0 91
11. ENVIRONMENTAL MANAGEMENT PLAN 96
11 ITUTOUUCHON - oveests s e seeeeeeeeesseessnseeeseassasmseemssessassens ed b S IA R a1 E S Sm s Somr e e B AR L P S s b b 96
11,2 INSHEUHONAL AFTANGEITIENT. ..ottt ieeeieiitersimecmrass st b R e 96
11.2.1 Executing and implementing @geNnCiBs ...t 96
11.2.2 Safeguard Implementation ArTangement ... 97
11.3 Environmental Management Plan (EMP) ... 101
11.4 Environmental Monitoring Program... ... 117
11.5 Institutional Capacity Development PrOgram ... ... s 118
11.6 Staffing Requirement and BUAet ...t 119
12. MONITORING AND REPORTING . 126
13. CONCLUSION 128
14. LITERATURE REVIEWED 130

3 0. f &dw\* P 3

Of AN e "*’ﬂmnh\“" e
N /-‘:)’\.\j ‘L./ . 4&“%!@}&*8 g

0 . ‘?ﬁﬂp*l’ﬁ"d Srmtuhq o

ﬁ'o "ﬂf&anria‘aa‘i"i"M
et Ninsy, a6

TAECNCON JV



"IEE Report of Bhojpur WSSP

LIST OF TABLES
Table 1: Criteria for Requirement of IEE for Drinking Water Supply Projects as per
Schedule 1 (H) of Environment Protectlon Regulation 1997 Amendment 2017 ............ 5
Table 2: Bhojpur Municipality Ward Profile........... heemiestueseitestsaRasessesttenbanettaeias 8
Table 3: Proposed Sub-system and demand . NN, |
Table 4:Salient features of the project - 12
Table 5: Details of Service Reservoirs 18
Table 6: Details of Pipes Used in Distribution System (in meters) 19
Table 7: Land Requirement & Ownership Details for the project components..............0
Table 8: Cash Flow & Financial Positlon together with WUSC tariff structure.............. 9
Table 9: Social Beneflt Cost ... s 10
Table 10: Scoring of Impacts.............cuninisnsinenns . . 17
Table 11: Significance of Impacts...........ocieerirsinnian - . 18
Tabie 12; Other Relevant Environmental Act, Rules, Plan, Policies, and Guidelines of
Nepal .. vrevvesvensenarans 21
Table 13: Relevant Environmental Quality Standards....... “ 29
Table 14: Standards for Ambient Air Quality............cccrevniniiccnsnnsnrsserssnssema . 29
Table 15: Standards for Ambient Noise Quality ............cceennninninmensncsssammsassssssns 30
Table 16: Standards for Drinking Water Quality s 31
Table 17: National Diesel Generators Emission Standards, 2012 32
Table 18:SPS 2009 Safeguard Requirements............ 33
Table 19:The GoN {EE Report Preparation, Review, Approval and Implementatlon
o T =L 35
Table 20: Major Plant Life Forms Found in the Project Area..............coooriiieieeeeeeeeee 38
Table 21:Mammals In the Project Area “ 39
Table 22:LIst of Birds in the Project Area.......... . 40
Table 23: List of Reptiles and Amphibians Found In the Project Area.......cccccicicncranas 40
_ _::'Table 24: List of Fishes Found in the Project Area... O ) |
= "-'Table 25: Population of the Concerned Wards of the Pro;ect ;[own ............................. 42

- Tabie 26: Population of th%Concerned Wards of the Proje :
O (‘Cm '?’ﬁ/“*

TAECACON JV




‘IEE Report of Bhojpur WSSP

Table 27: Distribution of mean monthly household income 44
Table 28: Expenditure Level of Households by Ward ........cmmmmmiisseses 45
Table 29:Willingness to pay for monthly tariff by Ward ... 45
Table 30:Education Status of Household Head by Ward .......cccannscrccsnssnanne. 47
Table 31:Existing Source Details LevstsssssessssstsTTTRessALeSTESERAS SRS IIT AL 48
Table 32:Existing Storage Reservoir Details ... 48
Table 33:Existing Tariff Structure ST S— |
Table 34:Type of Toilets in use in Project Area........o v 51
Table 35: Practice on Appropriate Site for Solid Waste Disposal 52

Table 36: Members of Silingchung Water Supply Users and Sanitation Committee..83

Table 37: Summary of Impact Matrix of Beneficial Issues of the project.........cccevicenns 61
Table 38: Summary of Impact Matrix of Adverse Issues of the Proposed Project......71
Table 39:Stakeholder Analysis & Mapping........consieinsnnnnas 85
Table 40:Summary of Major Public Consultations carried out by Study Team........... 90
Table 41: Environmental Management Plan MatriX ..., 101
Table 42: Environmental Monitoring Program ..., 117
Table 43: Training Program for Environmental Management 119
Table 44:Indicative Cost of EMP Implementation ............... 121

Table 45: Environmental Management Implementation LT 1Yo [T S—— b

Table 46: Proposed Topics for Capacity Building/Tralning.......ccaumiciimicninina 125
LIST OF FIGURES
Figure 1: Location Map of Project Area.......... . “ 7

6"‘&‘ e

) o;"’?menr o} \\W%‘ ﬁ:"
o 4 T
L Hyand S
il o

TAECACON JV Xi

%"’*ﬂﬂagmmom



IEE Report of Bhojpur WSSP

Annex 1:
Annex 2A:

Annex 2B:
Annex 2C:
Annex 2D:
Annex 2E:
Annex 2F:
Annex 2G:

Annex 3:
Annex 4:
Annex 5:
Annex 6:
Annex 7:
Annex 8:

LIST OF ANNEXES

Approved Terms of Reference (TOR)

Rapid Environmental Assessment (REA) Checklist for Nirmalpokhar Sub-
project and Preliminary Climate Risk Screening Checklist for Sample Project
Towns

Relevant Environmental Quality Standards

Sample Grievance Redress Form

Sample Traffic Management Plan

Spoil Management Plan

Sample Semi-Annual Environmental Monitoring Report Template
Sample Environmental site Inspection Report

Public Notice, Muchulka, Minutes of Meeting & Recommendation Letters
Sample Survey Questionnaire & Checklists

Chlerine Use Guidelines

Water Quality Test Reports

Photographs

Comments Response Matrix

cﬂem mn’;‘ﬁ\h Q \ ’
ey
3”” iy mﬁi u‘:.i";
i
Sl i e

° = 1 ’mﬁﬂ Hafwg'zm‘\

TAECACON JV

xii




“IEE Report of Bhojpur WSSP

EXECUTIVE SUMMARY

Introduction

1. Bhojpur WSSP is one of the projects proposed under UWSSSP which is currently being
prepared to support further GoN's continuing efforts to provide water supply and
sanitation services to selected urban municipalities of Nepal. In support of GoN's
endeavor, the Asian Development Bank (ADB) funded this Urban Water Supply and
Sanitation Sector Project (UWSSSP).

2. During field study of this project town, it has been identified that the existing Silingchung
Water supply system has been providing water supply services to public for only 4 hours
a day while to major government offices, the supply system is continuous or 24 hours.
This intermittent water supply service is not able to meet the increasing water demand of
the public. It is also observed that the current system serve only about 68.6% of total
2190 service area population.It has been observed that the existing water supply service
is limited to partial areas of ward 7, 8, 9 & 10 only. Similarly, our study also shows that
there is no provision of water treatment facility in this existing system. The proposed
project expects to improve the existing water supply condition of the project town through
provision of water treatment plants and continuous water supply service.

3. ADB and GoN require all projects to undergo environmental assessments. All projects
funded by ADB must comply with the Safeguard Policy Statement (SPS) 2009 which will
ensure the following mentioned points:

» The projects are environmentally sound,

» The projects are designed to operate in compliance with applicable
regulatory requirements,

» These projects are not likely to cause significant environmental, health, or
safety hazards.

4. According to ADB's REA Checklist, the proposed project falls under 'Category B' that
requires IEE study only. On the GoN side, the statutory requirement that has to be
adhered to is the Environment Protection Act (1997), and Environment Protection Rules
(1997) with latest amendments (2017). Based on EPR Schedule 1, the Project falls
within the threshold of activities under (H) drinking water sector that indicates that the
project requires 1EE only. This |EE fulfilis the policy requirements of both ADB and GoN.

s e

LSUply system.
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11) which are not covered by the existing Silingchung system. Similarly, three existing
spring intakes will be rehabilitated and used for this proposed project while the existing
Jorsanghu stream intake will be reconstructed for the projéct. Hence, this project has
been proposed in the form of the combination of rehabilitation of old system and
construction of the proposed water supply components required for upgrading the
system. The existing condition of Silingchung system will be improved by the proposed
project by considering new expanded service areas with provision of continous water
supply system along with proper water treatment system.

6. This project has been conceptualized as a totally gravity surface water system. The
overall concept has been developed with distribution system comprising of Bulk
Distribution System (BDS) and Household Distribution System (DS). The entire
distribution network is to be supplied from multiple (ten) reservoir system. All the water
treatment plants will act as main distributors. The total supplies of the sub-systems have
been divided in to these ten reservoirs in order to manage RVT wise demand.

Description of the Project

7. Four existing sources will be used for the proposed project that includes Bhulke,
Tindhara, Jorsanghu and Daduwa. Qur study shows that among these four sources, the
first three sources are spring type while the fourth one is stream type. Apart of these
existing sources, Tinbhangale is the new proposed source for this project. Altogether, six
intakes have been proposed. Out of these six intakes, three existing spring intakes will
be rehabilitated while the existing stream intake will be reconstructed. The remaining two
intakes at the bank of Tinbhangale source will be newly constructed. According to the
detailed sedign engineering report, the cumulative amount of water that will be used from
the existing sources is 10.74 Ips while from the proposed source is 13.5 Ips.

8. The proposed project will have two new water treatment plants and ten service reservoirs
in this project. The cumulative capacity for these reservoirs proposed in this project is
about 925 cubic meters. The main project components of the proposed project are
Intakes, Collection Chambers, Transmission Mains, Water Treatment Plant, Service
Reservoirs, Bulk Distribution Mains, Distribution Mains, House Connections,
Appurtenances, Guard Quarter & Boundary Wall. This project also emphasizes on the
construction requirements like Land Requirement, Energy Requirement, Human
Resource Requirement, Worker’s Camp, and Stockpiling Site etc.

3 :-. i é
Gﬂi‘emm&& gﬁf\
o 1"/1/\‘”— iy 485, o
o Wamsum‘*

TAEC/ICON JV S Rkt Xiv




“IEE Report of Bhojpur WSSP

10.

Methodology

The basic methodology for the prepartion of IEE as per EPR includes Literature Review to
collect information on the project area and Field Study to collect baseline information on
physical, cultural, chemical, biclogical, and social conditions of the core and surroundings
areas of the project town. On the basis of literature review and field study, the Impact
Area Delineation is carried out to determine the area of the project area affected by the
proposed project activities. This is then followed by a 15-days Public Notice Publication in
any national daily newspaper to seek opinions from the stakeholders. After this, Public
Consultation is carried out to acknowledge any kind of suggestions from the interested
stakeholders regarding public notice. Along with this, Impact Identification, Prediction &
Evaluation is carried out through simple checklist & questionnaire method and through
professional judgement to determine adversity of the anticipated impacts. The study has
followed the procedures outlined in the approved ToR and has covered the issues
delineated therein.

Policy.Leqal and Administrative Framework

The IEE study requires study of the concerned Policy, Legal & Administrative Framework
to analyze their compliance with the project construction activities. The major
environmental act, ruies, plan, policies, guidelines that are relevant for IEE study of this
project includes;

a) Major Law, Acts & Rules: i)Constitution of Nepal; i) Environmental Protection
Act (EPA), 2053 B.S. (1997 A.D); iii) Environmental Protection Rules (EPR),
1997 AD, and its amendments in 2017 A.D.

b) Plans, Policies & Strategies: i) National _Environme_ntal Policy & Action Plan
(NEPAP), 2050 B.S. (1993 A.D.), i) Water Resources Strategy, 2059 B.S. (2002
A.D.); iii) Rural Water Supply and Sanitation National Policy and Rural Water
Supply and Sanitation National Strategy 2060 B.S. (2004 A.D.); iv) Rural Water
Supply and Sanitation Sectoral Strategic Action Plan; v} National Water Plan-
Nepal 2062 B.S. (2005 B.S.); vi) National Urban Policy, 2063 B.S. (2007 AD.);
vii) National Urban Water Supply & Sanitation Sector Policy, 2065 B.S. (2009
A.D.); viii) Updated 15-yr Development Plan for Small Towns Water Supply and
Sanitation Sector, 2066 B.S. (2009 A.D. and Amendments in 2015 A.D.)ix)
National Water Supply & Sanitation Policy (Draft) ,2071 B.S. (2014 AD}); x)
Forest Policy, 2075 B.S. (2019 A.D.); xi) Land Use Policy, 2072 B.S. (2015 A.D.)

___c_I:_)_.,-_.'Laws & Acts: i) Essential Goods Protection Act, 2012 B.S. (1955 A.D.; i)

civhe

L Aquatlc Anlmal Protection Act, B 8, (1961 AD. %-,Amendments (2055
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B.S. (1997 A.D.)); iii) Town Development Act , 2045 B.S. (1988 A.D.); iv) Water
Resource Act, 2049 B.S. (1992 A.D.); v) Forest Act, 2049 B.S. (1993 A.D.) with
amendments 2055 B.S. (1998 AD.); vi} Land Acquisition Act, 2049 B.S. (1993
A.D.); vii} Child Labor Prohibition and Regulation Act, 2056 B.S. (2001 A.D.);
viii) Water Supply Management Board Act, 2063 B.S. (2006 A.D.); ix) Solid
Waste Management Act, 2068 B.S. (2011 A.D.}; x} Labour Act, 2074 B.S. (2017
A.D.); xi) Local Government Operation Act, 2074 B.S. (2017 A.D.)

d) Rules & Regulations: i) Solid Waste (Management & Resource Mobilization)
Rules, 2044 B.S. (1987 A.D.}) & Amendments 2049 B.S. (1992 A.D.}; ii) Water
Resource Regulations, 2050 B.S. (1993 A.D.); iii) Drinking Water Regulations,
2055 B.S. (1998 A.D.); iv) Solid Waste Management Rules, 2070 B.S. (2013
A.D.); iv) Labor Rules, 2075 B.S. (2018 A.D.)

e) Guidelines & Manuals: i) National EIA Guideline, 2049 B.S. (1993 A.D.); ii)
WHO Air Quality Guidelines, Global Update, 2061 B.S. (2005 A.D.); iii) WHO
Guidelines for Drinking Water Quality, Fourth Edition 2073 B.S. (2017 A.D.); iv)
National Noise Standard Guidelines, 2068 B.S. (2012 A.D.); v) Guidelines for
Community Noise by WHO, 2055 B.S. (1999 A.D.)

Existing Environment

11. This IEE study requires information on the existing environment of the project town to
identify the susceptibility of the environmental aspects of the project town towards the
anticipated environmental impacts of the proposed project. Regarding this, the
secondary information of the existing environment was collected through literature review
during desk study. However, the secondary information is not sufficient for IEE study.
Hence, the field study was carried out to collect primary information on the existing
environmental aspects.

12. Regarding this, details on various physical environmental aspects like Landforms &
Topography, Land Use Pattern, Geology & Soil, Water Resources, Climate, Air Quality,
Acoustic Environment, Landslide Susceptibility etc and biological features like Flora,
Fauna, Protected Areas & Community Forest Areas were collected through simple
checklist, REA checklist, professional judgment and interaction with the locals & the
concerned bodies during field study. No existence of profected areas as well as
community forest areas within the project area was obsen/éﬁdtmng the field study.

13. Similarly, details on water quality were collected through sam' plin

-process followed by

water quallty t__ests on approved |laboratory. The test re ﬁhw at all parameters of
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water quality of the sample collected from Tinbhangale Source and Other Sources that
includes Jor Sanghu, Tindhare & Daduwa sources within the permitted value of NDWQS.

14. During field study, details on the socio-economic environment that includes Demographic
Features, Caste/Ethnic Groups, Economic Features, Education & Skills and Community
Infrastructures were collected through simple questionnaire method followed by
household survey and interaction with the locals. Regarding this, Willingness to Pay for
Monthly Tariff, Willingness for Up-front Cash Contribution and Affordability has also been
assessed. As per the household survey, 90% of total 2190 HHs expressed willingness to
contribute for up-front cash contribution for the proposed project. This indicates the
desire of people of this project town, for the proposed project to get rid of the existing
acute water shortage problem. The survey also shows that only 14.70% (321) of 2190
HHs fall under poor category and only 26.70% (584) of 2190 HHs expend less than Rs.
7,500 per month. Hence, this indicates the affordability of the community for the
proposed project in terms of monthly income leve! and the expenditure level.

Analysis of Alternatives

15. Analysis on the altematives of the proposed project is another important process of IEE
study that will help to assess the feasibility of the project in regard to technical,
environmental & social aspects. Primarily, this involves two alternatives that includes
"Without Project” or "Do-nothing” Alternative and "With Project" Alternative. The limitation
of "Without Project” Alternatives regarding continuous water supply system, treatment
system and susceptibiity to water borne diseases leads to opt for "With Project”
Alternative. With Project Alternative has been analyzed by envisaging the likely benefits
of the proposed project. The analysis shows that the proposed project is designed to
provide convenient access to reliable, adequate, safe and potable water supply to
12,807 populations as per base year 2018 A.D. This "With Project” Alternative analysis
also involves assessment of the most cost-effective, reliable and efficient system that
can serve the design population. During this Alternative analysis, it has been identified
ihat there are no other alternatives possible for this proposed project. The alternative
analysis shows that the proposed project is a unique system and is the extension of the
existing Silingchung water supply system.

Anticipated Environmental Impacts

16. The analysis on the mformatlon collected during field studyggp l
the likely environmental impacts that may result from thé¥igie ‘
ot S
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Guidelines, 1993 to determine the nature, extent and magnitude. This evaluation will
further help to propose the appropriate mitigation measure for each impact.

17. The anticipated environmental impacts have been mainly categorized into two viz,,
Beneficial Impacts and Adverse Impacts on the basis of its negative and positive
significance. This has been further categorized into four impacts that includes i) Impact
on Physical Environment, ii) Impact on Biological Environment, iii} Impact on Chemical
Environment and iv) Impact on Socio-economic Environment, based upon the effects on
the existing environment. These impacts has been sub divided into three categories
based upon the project phase that includes i} Design Phase, ii) Construction Phase and
i) Operation Phase.

18. Here, Beneficial Impacts includes Employment Generation, Skill Enhancement, Local
Trade & Business Opportunities, Improved Health & Hygiene, Increased Economic
Opportunity and Women Empowerment. Similarly, Adverse Impacts includes Soil
Erosion, Noise Pollution, Impacts on Air Quality, Surface Water Quality, Generation of
Solid Waste & Waste water from the construction site & worker's camp, Accidental
Leakage or Spillage of Stored Fuel/Chemicals, Land Use Pattern, Disruption to Natural
Drainage, Haphazard Disposal of Dismantled Debris, Impacts on Water Bodies, Impacts
on Flora & Fauna, Impact on Aquatic Life, Impact on Water Quality of nearby rivers,
Impact of Quality of water stored in the reservoir, Structural Instability, Workers &
Community Health & Safety Hazards, and Damage to the existing Utilities, Traffic
Congestion, Disruption to Local Vendor's Business, Occupational Health & Safety
Hazards, Delivery of Unsafe Water, Impact of Sustainability of Works etc.

Mitigation & Augmentation Measures

19. The mitigation measures for each & every adverse impacts mentioned above have been
proposed. These measures primarily includes Slope Protection Measures, Air Quality
Monitoring, Noise Quality Monitoring, Waste Management, Prompt Backfilling, Handling
of fuel & chemicals, Awareness regarding Workers & Community Health & Safety
Hazards, Monitoring of Water Treatment System, Proper Handling of Chlorine etc. This
has been described in detail in Chapter 8. If these proposed mitigation measures are
effectively implemented, no such significant environmental problems have to be
encountered during the construction & operation period of the proposed project.
Likewise, various suitable augmentation measures Q,_awg also been proposed to to
maximize the’ antn:.lpated beneficial impacts :
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20.

Information Disclosure,Consultation & Participation

Stakeholder Consultation and Community Participation is an essential process in project
preparation. It is the process of engaging stakeholders and affected peocple. This process
involves Key Informant interviews, On-site discussions with WUSC, and Random Field
Interviews of stakeholders. Prior to the stakeholder's consultation, stakeholder analysis
and mapping of stakeholders were carried out to identify the potential stakeholders and
their roles towards the implementation of the project. The potential stakeholders were
theh involved in consultation to disseminate information related to the project, to collect
their views & suggestions and to prioritize their concerns regarding the project. This will
continue throughout the implementation of the projects and operation period. To facilitate

~the stakeholder consultation, PMO & ICG will maintain good communication and

21.

22.

collaboration with WUSC and the Municipality.

Grievance Redress Mechanism

The Project-specific grievance redress mechanism (GRM) is also an essential process of
the IEE study which is meant for persons seeking satisfactory resolution to their
complaints on the social and environmental performance of the projects under UWSSSP.
The mechanism, developed in consultation with key stakeholders, will ensure the
following mentioned points;

(i) the basic rights and interests of every person adversely affected by the social
and environmental performance of a Project are protected; and
(i) their concerns are effectively and timely addressed
1. This GRM involves setting up the Grievance Redress Committee (GRC) at the
municipality level. The GRC will comprise of the following mentioned members:
(1) WUSC Secretary; (2) RPMO Engineer; (3) RPMO social fenvironmental (as
relevant) officer, (4) representative of affected persons, (5) RDSMC’s safeguards
specialist (socialfenvironmental expert), (6) a representative of reputable and
relevant CBO/SHG/organization working in the project area as invitee, and (7)
contractor’s representative. '

Environmental Management Plan

Preparation and Implementation of the environmental rp@!’ggement plan (EMP} is

the activities are undertaken in a responsible and non-det i
other objectives of EMP are as follows: gyttt g
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(i) providing a proactive, feasible, and practical working tool to enable the
measurement and monitoring of environmental performance on-site;

@iy guiding and controlling the implementation of findings and recommendations
of the environmental assignment conducted for the project; |

(i) detailing specific actions deemed necessary to assist in mitigating the
environmental impacts of the project; and

{iv) ensuring that safety recommendations are complied with.

23. The total estimated local level monitoring and mitigation cost for the project is NRs.

24.

25

26

1,500,000.00.

Monitoring & Reporting

PMO & RPMO will be responsible for environmental monitoring & reporting. RPMO will
monitor and measure the progress of EMP implementation. RPMO will submit a monthly
monitoring and implementation reports to PMO, who will take follow-up actions, if
necessary. PMO will submit semi-annual monitoring reports to ADB. ADB will review
project performance against the MoWS's commitments as agreed in the legal
documents. ADB will monitor projects on an ongoing basis until a project completion
report is issued. Ministry of Water Supply (MoWS) under Government of Nepal will also
undertake monitoring process through random field visits to review the project
performance.

Conclusion

In conclusion, the IEE study shows that the proposed project is not an environmentally
critical undertaking. The proposed project, its components, are not within or adjacent to
environmentally sensitive areas. The few adverse impacts of high magnitude during
construction will be temporary and short-term (i.e., most likely to occur only during peak
construction periods). The proposed project will bring about the following mentioned
benefits:

(i} Access to reliable supply of safe and potable water,;
(i) Promotion of good hygiene and sanitation practices and reduced health and
safety risks;
(iii} Liberation from the hardship for continuous drinking water supply for years and
(iv) Enhanced community health, improved quality of life and safe communities as
.. outcomes.

In. édhcluSion based on the findings of IEE study, it has been : . ed that there are no
S|gn|f tnaf;fm% }cls of the proposed project, and the cl@@ﬁiﬁ tion of the project
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as Category ‘B’ is confirmed as per ADB and as Schedule -1 is confirmed as per
Environment Protection Rules, 2054 (1997) and 2017 (Latest Amendments). No further
special study or detailed environmental impact assessment (EIA) needs to be
undertaken to comply with ADB SPS (2009) and Environment Protection Rules, 2054
(1997) of Nepal.
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1.1.

1.

Background

In 2000, the Government of Nepal (GoN) endorsed the 15-year Development
Plan for Small Towns Water Supply and Sanitation to improve health and
economic and environmenta! living conditions of people in small towns in Nepal.
The Plan adopts a community managed demand responsive approach, where the
community is involved in all aspects of planning and implementation of its town’s
project. In support of GoN’'s endeavor, the Asian Development Bank (ADB)
funded the Small Towns’ Water Supply and Sanitation Sector Project
(STWSSSP) in 2001-2008. Twenty-nine (29) small towns of about 570,000
people benefitted from the improved water supply and sanitation services
delivered under the Project. The positive impacts of STWSSSP led GoN to
embark on the Second Small Towns’ Water Supply and Sanitation Sector Project
(2ndSTWSSSP), also financed by ADB and which benefitted another twenty-one
{21) small towns.

Following these two projects, the Third Small Towns' Water Supply ‘and
Sanitation Sector Project (TSTWSSSP)has been implemented to support further
GoN's continuing efforts to improve water supply and sanitation service delivery
in small towns in Nepal. 26 small towns were benefitied by this TSTWSSSP.The
Project follows the govemment’s 15-year Development Plan, as updated in 2009,
to develop the water and sanitation sector for small towns. Hence, ADB has
supported the government in improving WSS services in 70 of the 176 small
towns in Nepal through three earlier projects.

Prior to this project, currently, ADB and GoN are working together to provide
water supply and sanitation services to selected urban municipalities of Nepal
through Urban Water Supply Sanitation (Sector) Project (UWSSSP) in
accordance with the updated 15-year Development Plan for Small Towns and
the National Urban Development Strategy. The Project will support Nepal in
expanding access to community managed water supply & sanitationin 20 project
municipalities by drawing on experiences and lessons from three earlier projects
funded by ADB. UWSSSP will be implemented over a five-year period (indicative
implementation period iSs 2018 to 2023) and‘,,wy be supported through ADB
financing using a sector lending approach. Tht “*’ '
i} improved Water Supply and Sanitation Infra "ﬁ{i‘f@ m Project Municipalities

O¥prRTHLS:

has the following outputs:

and ||) Strengthened Instltt tional and Com%uuﬂ;g"@ ﬁ%s
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1.2 Name and Address of the Individual Institution Preparing the Report
1.21 Name of the Proposal

4. The Name of the Proposal is Bhojpur Water Supply and Sanitation Project

Name and Address of the Proponent
5. The Project proponent, Urban Water Supply and Sanitation (Sector) Project

(UWSSSP) of the Government of Nepal, Department of Water Supply and
Sewerage Management (DWSSM), Ministry of Water Supply (MoWS), is
responsible for the preparation of IEE Report.

Name of Proponent

Project Management Office

Urban Water Supply and Sanitation (Sector) Project

Department of Water Supply and Sewerage Management (Implementing

Agency)

Ministry of Water Supply (Executive Agency)

Government of Nepal

Address of the Proponent:

Panipokari, Kathmandu

Tel: 977 1 442388, 977 1 4412348

Fax: 877 1 4413280

E-mail: info@stwsssp.gov.np

Website: www.sstwsssp.gov.np

Consultant Preparing the Report

6. TAEC Consultant P. Ltd. Joint Venture with Integrated Consultants Nepal Pvt.

Ltd. is responsible for preparing this IEE report.

1.3. Purpose of IEE

7. |EE was conducted to ensure the environmental sustainability of the Project, to
integrate environmental considerations into the Project preparation process, and
provide for environmental management during Project implementation. ADB and
GoN require all projects to undergo environmental assessments. Al projects
funded by ADB must comply with the Safeguard Policy Statement (SPS) 2009 to
ensure that projects are environmentally sound, are designed to operate in
compliance with applicable regulatory requirements, and are not likely to cause

significan_t':environmental, health, or safety hazar_apﬁ‘?iFhe rapid environmental

=tl;|at the Project is a
_-_:_Category B undertaking, recbwrlng IEE. On thesnM'%ide the statutory
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10.

11

12.

requirement that has to be adhered to is the Environment Protection Act (1997),
and Environment Protection Rules (1997) and as amended in 1999 and 2007).
Based on EPR Schedule 1, the Project is within the threshold of activities under
the water supply and sanitation sector that will require IEE. This IEE fuffills the
policy requirements of both ADB and GoN.

The IEE Report primarily: () provides information on the Project and its
environmental requirements; (i} provides the necessary baseline conditions of
the physical, ecological, cultural and socio-economic environments and/or
resources in and surrounding the Project's area of influence; (ii) identifies and
assesses potential impacts arising from the implementation of the Project on
these environments and/or resources: (iii) recommends measures to avoid,
mitigate, and compensate for the adverse impacts; (iv) presents information on
stakeholder consultations and participation during Project preparation (v)
recommends a mechanism to address grievances on the environmental
performance of the Project; and (vi) provides an environmental management
plan.

Relevant reports/documents, consultations with communities are included in the
report, and reference to relevant government policies, laws and regulations and
mainly the Terms of References (ToR) approved by MoWS,

Need for the Project

The project town is an attraction for internal migration from the remote hilly
regions due to which the population growth in future is expected. Because of its
strategic location, the city will tend to grow in the future, albeit, in a moderate
growth. Hence, the existing water supply system is not able to meet the growing
demand of the increasing population of the project town.

. The existing water supply system is intermittent and is limited to only certain parts

of the city area. The supply system is just about 4 hours for the public and for
major government offices the supply hours is 24 hours. The current system
covers very limited area and our field study shiws that the existing system serve
only about 68.6% of total 2190 HHs of the proposed service area.

The water from the existing system is hardly treated. People are mostly

dependent on piped water supply directly from streag Jtings, the quality of

which is poor and is prone to bacteriological contaf®} . spbmally during

o S w4
monsoon season. 4%% ZE;“% -&PL
T ‘{gﬂﬁfusuwﬂw‘l ;@’5‘

Mwma\w e
)
1 Pfﬂplﬂ‘mﬁw&




"IEE Report of Bhojpur WSSP

1.5

13.
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17.

The old Bhojpur main bazaar area located in ward no. 7 is densely populated and
has higher demand of water in comparison to others. Similarly, various
governmental & non governmental offices that includes schools,health
institutions, temples, commercial shops etc. exist in this area. This has awakened
the need to facilitate the reliable water supply system in Bhojpur Bazaar Area.,

Regarding this, as per the detailed design of the proposed project, domestic
consumption at ultimate demand i.e., 80 Ipcd has been considered as the
proposed project aims to provide safe & reliable water to each HH. This nodal
demand also includes the institutional demand, commercial demand and wastage
& leakage. Here, the institutional demand consists of water demand pertaining to
institutions like schools & colleges. Similarly, the commercial demand consists of
water demand pertaining to army barracks, police posts, hotels,lodges, factories,
governement and non-government offices. Hence, all the parts that includes
Residential, Commercial, Institutional along with anticipated wastage & leakage
issues within the service area has been covered under the scope of the proposed
project.

Considering the water demand and condition of existing system, there is a need
for a project to upgrade the existing water supply situation in the service area to
meet growing demand for private connections and to make drinking water
available to the people of service area throughout the year. This continous
service by the proposed project will not be limited to the government offices only
but also to the public throughout the year,

Rationale of the Project

The rationale of the project is based on the increasing demand of the reliable
project, hardship of people for safe drinking water, willingness to pay,
affordability, public health impacts, policy committments and various other
aspects. This all will be discussed in the following chapters.

With regard to IEE study, the proposed project has been studied from the
environmental point of view as per EPA 1997 AD and EPR 1997 AD, 2054 BS
(Amendments 1999 AD, 2007 AD and 2017 AD). The proposed project is
intended to serve drinking water in complete wards 6 & 8 and partial wards
3,4,5,9,10 and 11 of Bhojpur Municipality. The project is expected to benefit a
base year population of about 12,807 populations (2018) & design year

- populations of 19,011 (2038) by Prow difjic ___a rellable and adequate supply of safe




IEE Report of Bhojpur WSSP

18. The proposed project shall use surface water sources. The Project will not

involve the construction of any tunnels: relocation of people or households,

settlement plan above the gravity source and construction of river training works.
As per EPR 1997(Amendments 1999, 2007 & 2017 AD), IEE for any project shall
be done if the project meets the criteria mentioned in the Schedule 1 (Pertaining
to Rule 3) (Clause H) for drinking water projects of EPR 1997 (Amendments 1999,
2007 & 2017 AD), only an |IEE should be done. The regulation stated in Schedule
1 {H} shall only be applicable if the proposal does not fall under the category "A"
through (Clause H) of Scheduie 2. Qur study shows that the proposed project
does not meet the criteria mentioned in Schedule 2 (Clause H) of EPR while the
proposed project features meet the criteria mentioned in Schedule 1 {Clause H)
of Environmental Protection Regulations 1997 with amendments 2017. These
criteria are given in detail in the table given below:

Table 1: Criteria for Requirement of IEE for Drinking Water Supply Projects as per
Schedule 1 (H) of Environment Protection Regulation 1997 Amendment 2017

|IEE Required as
. per the
Conditlon described in the Act . . .
8.\, Regulation Conditions in the Project
and Regulations
Schedule 1
(ClauseH)
1 Supply of water in dry season from Up to 1 cusec and Within the Limit (The proposed source
surface water with a safe yield of utilizing up to 50% of | at Tin Bhangale has safe yield of 12.42
the avatlable quantity | Ips which is within 1cusec i.e.,28.32ps)
2 Processing of Water Treatment More than 25 liters Within the limit (Total Capacity of aif
per sec WTPs is 27Ips.}
3 Connection of New Source to supply 10,000 — 100,000 About 12,323 populations (2016) &
water {0 existing water supply system design populations of 19,011
for a population of populations (2038),

Source: EPR, 1997 (Latest Amendments) & DEDR,2018
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2.1 Location & Accessibility

19. The Project area of Bhojpur Water Supply and Sanitation Subproject lies in
Bhojpur Municipality, Bhojpur District, a hilly district in the Province 1 of Nepal.
The proposed project covers complete area of ward no.6 to 8 and partial area of
ward number 3, 4, 5,9, 10 and 11 of Bhojpur Municipality.

20. Geographically, the project area lies in the hilly region lies between 27°07' 58" N
to 27°16' 42" N latitude to 87°02' 40" E to 87° 04' 56" E longitude with aititudes
ranging between 560m (Pikhuwa Khola) to 2560 m (Suntale Danda) above mean
sea level (amsl) with an average altitude of 1630meters.

21. This Figure 1 below shows that the project area belongs to Bhojpur Municipality
of Bhojpur District of Province 1 of Nepal. Bhojpur Municipality is bounded by
Shadananda Municipality in the north, Arun Rural Municipality & Pauwadungma
Municipality in the east, Ramprasad Rai Rural Municipality in the south and
Tyamkemalyung Rural Municipality in the west.

V/OC’BWj:‘F/J“/ .
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22. The project town was declared as Municipality by the Government of Nepal,
Ministry of Federal Affairs and Local Developnient from Council of Ministers on
March 05,2017 after merging neighbouring four VDCs i.e., Aamtek,Gupteshwore,
Helauchha and Siddheshwore with former Bhojpur Municipality. The former
Bhojpur Municipality was established on 18 May,2014 merging the former
Bhainsipankha, Bokhim; Bhojpur, Taksar VDCs.

Table 2: Bhojpur Municipality Ward Profile

Present Ward Former VDC/Municipality | Former Ward No.
Municipality
1 Helauchha VDC WN6to D
2 Helauchha VDC WN 1105
3 Gupteshwore VDC WN1to9
4 Siddheshwore VDC WN1to9
5 Bhojpur Municipality WN3 &4
6 Bhojpur Municipality WN 8
7 Bhojpur Municipality WN7
8 Bhojpur Municipality WN 6
9 Bhojpur Municipality WN 5
10 Bhojpur Municipality _ WN1&2
11 Aamtek VDC WN1tog
12 Bhojpur Municipality WNSto 11

Source:Final District 1-75Corrected Last For Rajpatra (www.mofald.gov.np)

23. The Table 2 shows that the reformed Bhojpur municipality has been divided into
12 wards. The current wards 1 & 2 belongs to ward 6 to 9 and ward 1 to 5 of
former Helauchha VDC respectively. The current ward 3 belongs to ward 1 to 9 of
former Gupteshwore VDC, ward 4 belongs to ward 1 to 9 of former Siddheshwore
VDC and ward 5,6,7,8,9 & 10 belongs to wards 3 8 4, 8,7, 6, 5and 1 & 2 of
former Bhojpur Municipality respectively. Similarly, the current ward 11 belongs to
ward 1 to 9 of former Aamtek VDC and ward 12 belongs to ward 9 to 11 of former
Bhojpur Municipality. '

24. There is a road linked to Bhojpur Bazaar with Hile which in the North-South Koshi
highway joins the proiéct area to Dhanukta, Dharan and Rahari. The distance
from Bhojpur Bazaar to Hile, Dhankuta and Dharan is approximately 92km,
118km and 167km, respectively. Regular local and express bus services are
available from Kathmandu. The nearest airstrip, Taksar is within the municipality,
from where the flights connect to Biratnagar and Kathnlggg!u. The other nearest
airport with regular flight is Biratnagar Airport, which si

TAEC/ICON 3.
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25. The Municipality has a subtropical to a temperate climate and is heavily
influenced by the monsoon (June-September) with an average annual rainfall of
more than 1700 mm.

2.2 The Proposed Project

26. The proposed project is the extension of the existing water supply system.
Hence, this project is the combination of rehabilitation of old system and
amalgamation of proposed water supply components required for upgrading the
system.This Project has been conceptualized as a totally gravity surface water
system. The total duration for the construction of the proposed project is 2 years.

27. The overall concept has been developed with distribution system comprising of
Bulk Distribution System (BDS) and Household Disribution System (DS). In this
concept, the whole service area will be divided in number of service area with
dedicated storage reservoir for that particular service area. Therefore, the main
system comprises of number of sub-system. The service area will be divided on
the basis of elevation difference and proximity. At the same time, it will reduce
pipe cost considerably, provides fiexibility to operate the system, avoid excessive
large number of break pressure tanks and follow principles of DMA.

28. As the service area is very scattered and stretched in 7 to 10 km with very high
elevation difference within the service area (in the range of 1500 m), the concept
of BDS has been conceptualized in order to reduce inequality of pressure in HHs
connection within the service area so that the household at high elevation and at
tail end of the service area will get equal service level.Each service reservoir will

have control mechanism with bulk meter so that it will support the principles of
DMA.

29. The entire distribution network is to be supplied from multiple (ten) reservoir
system. All the water treatment plants will act as main distributors. However,
scattered elevated seNice area of former ward number 5 and 6 will be served by
the existing RVT located at higher elevation than the proposed main water
treatment area (WTP-2). As the exisitng system is —distributing water in
transmission route with 40 m3 capapcity RVT, a separate water treatment plant
(WTP-2) with onl SSF has been proposed for the isolated sub system (SS-A).The

demand of 2018 and 2038 of every sub- systes been calculated and shown
below. S .. -’-w ;
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Table 3: Proposed Sub-system and demand

Sub-System Populatio Demand {Liters)
2016 2018 2038 20 2018 2038

Existing RVT Hattigauda {(A)- 146 209 14,269 14,788 21,128

40m3 141

New RVT at WTP Area (B)- 1,153 1,531 113,445 116,697 154,958

1,121

150m3

Existing RVT at Kafle Danda 1,094 1,134 1,620 110,713 114,734 163,926
| {C)-80m3

Existing RVT at Panitanki 1,585 1,661 2,665 160,402 168,047 269,712

West (D)-200m3

New RVT CTEVT Area (K)- 1,025 1,062 1,518 103,730 107,498 153,587

50m3

New RVT Buspark Area {J)- 725 769 1,387 73,370 77,826 140,364

50m3

Existing RVT at Panitanki East 2,147 2,268 3,947 217,276 229,544 309,427
| {F)-150m3

New RVT at Upper Taxar Ward 2,289 2,318 3,001 228,611 234,593 303,742

no. 10 (G) -50m3

New RVT at Lower Taxar {|}- 664 681 882 67,197 68,955 89,280

50m3

Existing RVT at Welfare-Gadi 1,562 1,615 2,251 158,074 163,397 227,776

Danda
ﬁf[ —

Source: DEDR, B}ioj;ou;;EOfS

30. All sub-systems can be operated independently. The ten distribution sub systems
are also inter linked, at possible extent, and water from neighboring sub system
can be supplied to another adjacent sub system in case of maintenance and
other unforeseen events. Appropriate Valve Chambers have been proposed to
regulate this. This option considers integration of existing system. However,
water audit provision has not been provided in this interconnection.

31. The schematic diagram of the proposed project is presented in the Figure 2 given
below:
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Figure 2: The Schematic Layout of the Project
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2.3 Salient Features of the Project
32. The salient feature of the project is given in Table 4.
Table 4:Salient features of the project
SN. ftems Description
1 Name of Project Bhojpur Water Supply and Sanitation Project
2 Type Gravity
3 Study Level Detailed Engineering Design
4 Location Area
Province 1
District Bhojpur
Rural Municipality/Municipality Bhojpur Municipality
Ward Complete area of Ward No. 6 to 8 and partial area of
ward No. 3,4,59,10 and 11
5 Available Fagilities
Road Hile-Bhojpur Road (92 Km)
Supply Water System WUSCs
Electricity Available
Communication Available
Health Services Available
Banking Fagilities Available
6 Social Status
Present HHs Numbers (2016) 2,180
Present Population (2016) 12,323
Base Year Population (2018) 12,807
Design Year Population (2038) 19,011
Weighted Growth Rate % (WGR) ~2.00
Projected HHs in Design Year (based on WGR) ~ 3,378
7 Water Demand (MLD)
Base Year (2018) 1.206
Design Year (2038) 1.924
8 Source Characteristics
Source Name E.xisting Source: Bhulke, Daduwa,Jorsangu &
Tindhare
Proposed Source: Tin Bhangale
Source Type Bhulke ,Daduwa & Tindhare-Spring
Jorsanghu-Stream
Tin Bhangale-Stream
Source Location Existing Sources;
Bhulke-WN- 5 at Bokhim of Bhojpur Municipality
Daduwa, Jorsanghu & Tindhare : WN 10 of Bhojpur
L Munlclpallty
; oposed Source.Tlnbhangale WN 1 of
; kemalyung Rural Munlcupallty
m,, Rl .-*‘.‘
)y f"mfem\&‘i\%"\&\§ é*% N
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SN. ftems Description
Safe Yield & Measured Flow Safe Yield:
Exisitng Sources:-Bhulke: 5lps, Daduwa: 0.74lps,
Tindhare:2.5Ips and Jorsanghu:2.5Ips
l;roposed Sources:- Tin Bhangale: 13Ips
easured Flow:
Exisitng Sources:-Bhulke:6lps, Daduwa:1 Ips,
Tindhare:3ips & Jorsanghu:4ips
Proposed Sources:- Tinbhangale:39.61 Ips
g Type of Structures
Proposed intakes 6 Nos with rehabilitation of 4 Nos Existing
WTP-1 -Slow Sand Fiiter- 3 Ips
Water Treatment Plant capacity
Primary Treatment: Sedimentation Tank
for Tinbhangale Source-13 Ips
WTP-2 -Sedimentation Tank for three
existing sources-13 Ips
HRF-24 Ips capacity
SSF -~ 21 Ips capacity
Each WTP has dosing sytem
; I Total 10 numbers, (RVT A (E)}-40 m3 + RVT
Ground Reservoir (No and Capacity in M3) B (N)-150 m3 + RVT C (E)-60 m3 + RVT T
(E)-75Sm3 + RVT F (E)-200 m3 + RVT F (E)-
150 m3 + RVT-G (UC)-100 + RVT I, J & K
(N)-150)
Valve Chamber (Bricks/RCC) 50
Guard House & Dosing Pump House grgﬂl Guard House (G-1): 3 nos, 1 Storey Building of
Dosing Pump House: 7 nos,
Protection Works Miscellaneous Works viz; Retaining Walls, Gabion Walls
d Rip Rap Protection
River Crossings 20nos.
Constuction of Approach Road of Gravel Width: 5m & Length : 500m
Construgtion of RCC Stretches Foad to access Width: 4m & Length : 200m
Reinstatement of PCC/RCC pavements 2000 m*
Re-sealing of Blacktopped Roads 2000 m”
Re-sealing of Gravel Roads 4000 m*
Household Connection 2,280
Fire Hydrant 10
Total Length of pipe in transmission and BDS  [Transmission line of about 36.236km and BDS of
10.9254km
Distribution 76,578m
10 Total Cost of WS Component (Inclusive of all } NRs. 685,260,194.10
11 Cost Sharing Arrangement _
GON Component (75 %) 479,682,135.87
TDF Loan (25 %) 171,315,048.53
12 WUSC's Commitment for O&M as upiront (Cash) 34,263,009.71
13 Tariff
Up to 6 m*/monthly (NRs)
7 to 10 m*/monthly (NRs)
L 11 1090 m¥/monthly (NRs)

%hﬁmymiwﬁ@
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SN. tems Description
14 | FIRR (Base case) % 7.65
15 EIRR (Base case) % 34.58
17 Per Capita Cost for W/S component
Per Capita Cost {for base year pop.) 53,507
Per Gapita Cost (for design year pop.) 36,045
18 Environment
ADB Category B, Only IEE necessary
IEE finding No significant adverse impacts

Source: DEDR,Bhojpur 2018

2-4

241

33.

34.

35.

36.

K 'tntakes will be collected at the proposed collectlon\

been provided This has been included in Annex 3. %

Project Components/Features

The major sub-components of the project with their characteristic features are
described in the sections below:

Sources/Intakes

Altogether, five sources will be used for the proposed project. Among these five
sources, four sources that includes Bhulke, Daduwa, Tindhare & Jorsanghu are
the existing sources. Out of these four existing sources, the first three mentioned
sources are Spring while the last one is Stream. Similarly, the proposed new
source is Tinbhangale source and this is perennial stream type source. The
proposed project will tap the water from this new source at two locations. Hence,
éltogether six intakes are proposed for the project.

Out of these six intakes, four are the existing intakes.The old sub-system
comprise of four intakes. As the water from these existing sources is being drawn
with a cumulative safe yield of 10.74Ips, the cumulative safe vyield for these
sources of Cluster-1 with Bhulke source has been adopted as 10.74Ips. These
sources are located in the range of 1958 to 2052 amsl. The existing Bhulke
spring source is very safe source in terms of source protection and animal &
human intrusion.

Two new stream intakes have been proposed at Tin Bhangale stream located in
Sumlikha Village in ward no. 1 of Tyamkemaiyung Rural Municipality{Former
Teema VDC) of the Bhojpur District. As the location of these intakes are beyond
the boundary of the project town, there is requirement of approval letter from the
concerend local body to use the proposed source. Accordingly, the
ab-Municipality Office has
om these two stream

consent/approval letter from the Tyamkemaiyung Ry

ok w%mﬁ@r\ The cumulative

idlscharge of these sources (Cluster-3) is prOPOSQNQm%‘PS However, in

hm ﬂ'@‘e@w
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2.4.2

2.4.3

37.

38.

39.

4Q.

41

transmission system, high discharge has been proposed for diversion than the
actual required assuming of about 5% leakage. The relative level (RL) of these
intakes is around 2150 amsl.

Transmission Mains

Three transmission systems have been proposed. Re-alignment of existing
transmission from Bhulke source is necessary with re-arrangement of Bhulke
transmission line along with the treatment of water at water treatment plant
(WTP-1). WTP-1 is located at Hattigauda to distribute water for settlement
located at higher slevation.

As the pipe used in existing transmission line from Cluster-1 sources are of sub
standard in terms of pressure rating, it is not recommended to incorporate in the
proposed transmission system. A new transmission pipes has been proposed for
water transmission from Cluster-1 sources (existing sources other than Bhulke).
The total cumulative length of transmission mains for existing sources are about
11.299 km. The PE pipe of 50 to 90 outside diameter have been proposed.

The transmission length of the Tin-Bhangale to main WTP is about 24.937 km.
This is the length of pipe between Tin Bhangale Intakes and proposed WTP-2.
The required capacity of this transmission fine is 11.83lps. However, in order to
manage transmission losses (about 5%) slightly higher discharge of 12.42 Ips
has been adopted. The transmission comprises combination of 150 ND Di and
140 to 180 OD PE pipes. Still the valley crossing and pipeline in steep terrain are
the main reason to adopt DI pipe. However, large elevation differences in pipe
static head valley has been decreased insignificantly after the presentation of
feasibility study by adopting two numbers of water treatment plants.

Thrust Blocks, Saddle Blocks and Thrust Beam

Thrust blocks has been proposed for DI pipes (both transmission and distribution
mains) from being moved by forces exerted within the pipe arising from the
internal pressure of the pipeline or the flow of water hitting bends, tapers and
closed or partially closed valves. Typical Thrust Blocks for horizontal bend,
vertical bend, tee has been designed for the pressure of 37.5 kg/sq. cm and 24
kg/sq. cm for transmission and distribution line, respectively.

. Similarly, Thrust Beam and Saddle Blocks are proposed for DI Pipes laid up in

S8R
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244

245

42,

43.

44

WTP has been proposed for this SS-1. TH&

Provision of RCC Support for the stretches of buried and unburied DI pipeline,
which are laid-up in the sloppy area, has been made to prevent pipe movement.

River & Stream Crossings

There are number of small river crossing in the proposed transmission system, A
simple crossing by providing SP-4 type concrete Saddle Blocks are
recommended for small type of crossing for Di pipes. These types of crossing are
used only when span of crossing is less than 5 m. There are about fifteen
numbers of these type of crossings in the all transmission system. In case of
crossing near the existing bridge and culvert, provision of pipe clamps has been
made.

Water Treatment Plant

The study shows that the existing water supply system does not have any kind of
treatment facilities. This indicates the need of provision of water treatment system
for the proposed project. To ensure this requirement, water sampling from the
sources to be used for the proposed project has been conducted. The water
quality test reports (refer Annex 7) of the proposed sources for physical &
chemical parameters show that the sample from Tinbhangale Source has 1.2
NTU turbidity value and iron content is < 0.12 which fails below the prescribed
NDWQS (Turbidity: 5-10 NTU and Iron: 0.30-3 mg/L . Similarly, the test result
also shows that the water sample taken from the existing sources has also 1.2
NTU turbidity value and minimal iron content i.e., less than 0.05 mg/L. Hence,
this indicates the necessity of provision of water treatment piant for the treatment
of high turbid water with slightly higher iron content. This does not constrain the
provision of water treatment plant. However, there is no surety that these
sources' quality will remain same in the future as the project town is leading
towards urbanization. Similarly, the on site bacteriological test carried out during
field study shows that the proposed water source is contaminated with bacteria.
In regard to this, two water treatment plants have been proposed for this project.

The Bhojpur Bazaar water supply system will have two water freatment plants. As
the SS-A or DMA-A is drawing water from the Bhulke spring source, a small
WTP-1 comprising only slow sand filter (SSF) has been proposed for SS-A at
Hattigauda. This area is at higher elevation than the proposed main WTP-2

located at Kafle. As this area is presently served by the existing system, separate
i)

TAEC/CON JV

16




IEE Report of Bhojpur WSSP

45.

48,

47.

48.

Ips. However, in order to filter more water during wet season, a design discharge
is adopted alightly higher as 3.0 Ips.

The filtration rate of 0.2 m3/sq.m/hr has been adopted for the design of slow sand
filter (SSF) of WTP-1. SSF will have a depth of 2.8 m including free board of 50
¢m. One unit comprising of two chambers in a unit has been proposed. The bed
size of 3m x 9m has been proposed for each chamber.

One sedimentation tank required for new stream sources for primary treatment
have been proposed at Tin Bhangale intake site. This has been adopted in order
to control entering sediment even in transmission line. This will increase life of
pipe and pipe lining of long transmission mains. The settling process of coarse
and heavy suspended particles such as sand, silt etc will settie through the force
of gravity. The tank has been designed for retention period of more than 4 hours.
After sedimentation tank, water will be transported to WTP-2 located at kafle for
other treatment.

The other sedimentation tank has been provided at Kafle before HRF for the
existing three sources (Daduwa,Jor-sanghu and Tindhare) as there are no
sedimentation facilities earlier. The tank is rectangular settling basin with a
longitudinal flow. A settling basin with two identical chamber of tentative size of
2.8mx12m has been adopted for 9 to 13 Ips with design load of 0.8 m3/sqm/hour.
The retention time for 13ips discharge is about 4.4 hours and for other it is 6.4
hours,

The other components of WTP-2, Horizontal Flow Roughening Filter (HRF) and
Slow Sand Filter (SSF) are proposed at Kafle Danda. The proposed roughening
fitter (HRF) of WTP-2 has been designed for a flow capacity of 24 ips (including
sources of cluster 2) with a filiration rate of 2 m3/sqgm/hr. Two numbers of
identical units have been proposed. Each unit comprises of four chambers. The
size of each chamber has been calculated as 5mx1.7m. The iniet and outlet
chambers are 90cm wide. The overall size of each chamber is 4m x 8.8m. Each
unit comprises of three chambers for the fill filter material. A slow sand filter {SSF)
of WTP-2 has been designed for the filtration rate of 0.2 m3/sqm/hr. it will have
depth of 2.8m including a free board of 50cm. Three chambers (each 6mx1 2mj
have been proposed.

o 4y FRR: tank and stirring
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device. As the pump is automatic dosing pump of the electonic type, close
housing is recommended.

24.6 Service Reservoir
50. The cumulative capacity of ten service ressrvoir provided in the proposed
Bhojpur Water Supply & Sanitation Project is about 925 m3. The minimum
reservoir capacity (existing or proposed) is 40 m3. All the existing service
reservoir having 40 m3 or more capacities have been incorporated in the
proposed system. Altogether five reservoirs have been incorporated into the
proposed system from the existing system. The details of capacities of each
reservoir are mentioned below:
Table 5: Details of Service Reservoirs
8. No. Name Size of RVT (m3)
1 Existing RVT HATIGAUDA (A} 40
2 New RVT at WTP AREA (B) 150
3 Existing RVT at KAFLE DNANDA (C) 60
4 | Existing RVT at PANITANKI WEST (D} 200
5 | New RVT CTEVT AREA (K) 50
6 | New RVT BUSPARK AREA (J) 50
7 | Existing RVT at PANITANKI EAST (F) 150
8 New RVT at UPPER TAXAR WN 10 (G} 50
9 New RVT at LOWER TAXAR () 50
10 Existing RVT at Weltare - Gadhi Danda (T) 75
Source: DEDR, Bhojpur,2018
2.4.7 Bulk Distribution Mains
- B1. All of the service reservoirs of each sub-system will get required water from the
corresponding water treatment plants. The total cumulative length of BDS mains
is about 10.925 km. The BDS comprises of PE pipe from 50 OD to 125 OD of
three ratings (6 PN, 10 PN and 16 PN).
2.4.8 Distribution Mains
52. The distribution system comprises of a pipe network, which is looped in certain
cases and branched in other. The network has been analyzed using EPAnet, a
design analytical software tool. The entire system has been designed using
Polyethylene (PE), Ductile Iron (Dl) and Galvanized lron {Gl} pipes. The size of
DI pipes is 150 mm and above.
53. The minimum diameter of distribution pipe has been adogged as 50mm for the
:prb'per saddle arrangement at the household connection i 1 jution. pipe. Only
j.:":one type of pipes has been used in the distribution networl5 ‘Pﬁqﬁ@es However,
- . um,ﬂ\ * " o
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the uses of GI pipes have been limited in riversfrivulets crossings and at
reticulation line at household distribution chamber. The total pipe length of the
proposed distribution system works out to 76.578 km. The details are briefly

given below:
Table 6: Details of Pipes Used in Distribution System (in meters)
PE Pipes Length of each pressure ratings
6 kg/sq cm 10 kg/sq cm 16 kg/sq cm
50 OD PE Pipe 19,723 38,310 0
63 OD PE Pipe 534 8,402 0
75 0D PE Pipe 1,616 2,774 3.771
80 OD PE Pipe 252 1,842
110 QD PE Pipe 825 273
125 OD PE Pipe 256
Sub Total 21,873 48,563 6,142
Total 76,578
Source: DEDR, Bhojpur,2018
2.4.9 House Connections

94, The system has ben designed for private house connections. All the existing
connections will be replaced by new HHs connections with identical meters. The
total households of the project area is about 2,190 during 2016. It has been
estimated that household connections in the project area will be 2,280 during
2018 AD with the adopted population growth rate. Aimost all the connections will
be private.

55. The house connection shall comprise about 12 m pipe PE Pipe and water meter.
The house connection pipe shall be PE- 100 (20 mm OD diameter pipe rating
PN-16). Tapping of household connection in PE nad Gl pipes have been
proposed from PE saddle with ferrule . The saddles for PE pipes shall be of
electro-fusion type whereas in case of GI pipes, thé saddie shall be of general
type tightened with screws/nut bolts.

56. Distribution from DI pipes shall be discouraged, if possible,by providing
reticulation lines. However, provisions of saddie for distribution from D! pipes
have also been considered.

57, Dry dial volumetric rotary piston-type water revenue meter for all house
connections are proposed. These recommended household water meters have
15 mm ND.

2.4.10 Appurtenances

58. TheSe é’h’él =pri_marily comprise of Line or Sectional Valives, Air (He ;
Washout VaIVeS, Flow ete;g%,@ drant and Valve Chamb j’npﬁ;@pﬁ‘aﬁed
\\ / Vy O
h@%msﬁﬁﬁu@

& *fo:ectuww“
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2.4.12

2.4.13

. 5 ""._i_-DM A so that the leakage location activity is always direc
the network.

59.

60.

61.

62.

63.

project comprise of valve chambers to house flow control valves etc. Altogether
50 numbers of valve chambers (RCC+RRM+BW) are expected in the system.
The RCC valve chamber has been expected less in numbers since the road is
wider and some of the chamber will be in non-traffic area. In case of smaller
diameter or in very congested urban area, surface valve box has been proposed.

Guard House, Dosing House and Boundary Wall

In order to safeguard storage tanks and RVT from vandalism as well as
contamination, Chain-link boundary (CLBW) wall and Barbed Wire Fencing
(BWF) has been proposed. A galvanized chain link fencing over 450 mm high
parapet wall has been proposed from aesthetic and economic consideration for
boundary wall. Barbed wire with concrete post has been proposed for fencing in
fringe area of town and rural area of the municipality.

Three numbers of single storey Guard House (GH-1) has been proposed for this
project at RVT and WTP location. The Guard House building comprises of
residence facilities for guard and a room for tools for repair and maintenance.

To add bleaching solution in distribution, each RVT sub-system has its dosing
system. The Dosing Pump House (DPH) with two compartments has been
proposed. The one compartment house dosing pump and other compartment is
recommended for the chemical store. Altogether seven numbers of Dosing Pump
House have been proposed.

Miscellaneous Works

There is also provison of miscellaneous works for this proposed project that
includes protection works for Site development, Drainage, Landscaping etc. for
the protection of intake, WTP, RVT, Guard House and Distribution system.

DMA Establishment

One increasingly common principle of managing a large water network is to sub-
divide it into some areas, typically of between 500 and 2000 connections, each
established area having a defined and permanent geographical and/or hydraulic
boundary. Such an area is known as a District Management Area or, more
commonly, a District Meter Area (DMA). Ideally, each DMA has a single source of
supply to maximize the accuracy of data, with a strategically placed and suitably
sized meter installed at the inlet that is capable of accurately measuring flow into
the area. In this way, it is possible to regularly quantify thﬁ,&gakage level in each
t0:t0. the worst parts of

O/.")Anlf‘?./:!\ QC‘ 4
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64. An important factor in lowering and subsequently maintaining a low level of
leakage in a water network is pressure control. The division of the network into
DMAs facilitates the creation of a permanent pressure control system, thus
enabling pressure reduction in DMAs which reduces the level of background
leakage, the rate of flow of individual bursts and the rate of the annual burst
frequency. In order to manage NRW in the propossd system, the total system
has been divided into 10 DMAs according to the serving reservoir.

2.4.14 Construction Planning
65. It provides the basis for the fulfillment of the requirement during construction
period of the proposed project. It involves the following described requirement of
the project;
a) Land Requirement for the project area

86. The land requirement and the ownership details of the land required for the
following mentioned project components are given below:

-
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d)

b)

67.

68.

69.

70.

71.

Energy Requirement

There will be requirement of energy use either for any construction activities or
for wokers camp. Generally, Petroleum fuel & Electricity is used as a source of
energy at the construction site. There is also possibility of use of solid fuel
biomass like firewood by workers. However, burning of biomass releases carbon
emissions. Hence, burning of biomass should be prohibited. Instead, cooking fuel
like kerosene or gasoline fuel should be provided to the workers. For iighting
facilities at construction site as well as worker's camp, electricity should be used
as source of energy. While, for construction works, On-site Diesel Generators
and Concrete Mixing Plant using petroleum fuel as well as electricity can be
used.

Human Resource Requirement

Human Resources are the main functional units of the construction projects. The
coniractor should ensure that the project has sufficient human resources. The
human resources include Skilled Labours and Unskilled labours. For ensuring
punctuality and sincerity in work schedule, hiring local human resources
especially labours would be preferable. As per design estimate, the total number
of Skilled Labors and Unskilled Labours are 72,680 and 315,581 respectively. .
Similarly, during operation phase, human resources for operation & maintenance
should be mobilized by the concerned WUSC.

Construction Materials

For ensuring availability, the local construction materials would be more
preferable.The construction materials like stone, sand & aggregates can be
locally brought from the authorized local vendor. There is no requirement of
quarrying hence, there will be no need of crusher plant for the proposed project.

The material other than Stone, Aggregate and sand have been envisaged to
import from the Itahari which included Bricks, Cement, Iron bar and Iron sections.
Other miscellaneous construction materials like pipe materials, fittings, sanitary
items etc. will be purchased from the available and nearest market areas.

As per the detailed design estimats, the total guantity of these major constructlon

follows;

Stone: 2553 m® o ,

Sancs 2731 S T

and: 2731 m Y} e St e
‘}CO& /\J : $ Mo
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Aggregate: 4098 m*

Cement: 1691 tonnes

Bricks: 7277 nos.

Reinforcement Bars: 304 tonnes

72. Other miscellaneous construction materials like pipe materials, fittings, sanitary
items etc. will be purchased from the available and nearest market areas. As per
the detailed design, the total estimated quantity of pipe materials for pipe laying
works, house connection works and for other project components is; a) DI Pipes
is 4929m, b) PE pipes is 124,616m and c¢) Gl pipes is 1124m.

e) Camp Site

73. The proposed project has provision of workers camp site to ensure worker’s
safety & rights during constrcution phase. The contractor will temporarily facilitate
the construction workers with well equipped worker's camp. The camp site will be
located nearby the construction sites at tentative five locations that includes i)
Tinbhangale Source Area (WN 1 of Tyamkemaiyung Rural Municipality); ii)
Tindhare, Daduwa, Jirsanghu & Bhulke Source Area (Dhapkharka,WN- 10 of
Bhojpur Municipality); iii) Nagi , WN 3 of Bhojpur Municipality (Along transmission
mains from Tinbhangale source to WTP-2); iv) Near Kafle Existing RVT area and
New RVT Treatment Area (WN 8 of Bhojpur Municipality) and v) In between
Lower & Upper Taxar Areas (Raikar, WN 12 of Bhojpur Municipality). This is
clearly depicted in the Figure 3 given below. There will be provision of proper
drainage, sanitation and basic utilities at camp site to ensure good health &
sanitation behaviour of each workers.
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f)

g)

h)

Stockpiling Site

74. There is also a provision of the stockpiling site which will be located nearby the

75.

76.

construction site so that the stockpiled construction materials would be readily
available. Tentative five locations for this stockpiling site have been proposed that
includes, i) Tinbhangale Source Area (WN 1 of Tyamkemaiyung Rural
Municipality); ii) Tindhare, Daduwa, Jirsanghu & Bhulke Source Area
(Dhapkharka,WN- 10 of Bhojpur Municipality); iii) Nagi , WN 3 of Bhojpur
Municipality (Along transmission mains from Tinbhangale source to WTP-2); iv)
Near Kafle Existing RVT area and New RVT Treatment Area (WN 8 of Bhojpur
Municipality) and v) In between Lower & Upper Taxar Areas (Raikar, WN 12 of
Bhojpur Municipality). This is depicted clearly in the Figure 3 above. This location
ensures that the proposed stockpiling sites do not interfere any natural drainage
courses, drain inlets or concentrated flows of storm water. This ensures the
control of blockage problems to these features that may be caused by some
materials like soil, cement, rubbles etc. These locations are adjacent to worker's
camp site so that the stockpiled materials will be under proper supervision of the
workers.To control wind erosion, water or dust palliative will be applied to
stockpiles and the bagged materials will be placed on ballets under cover.

Cut and Fiil Volume of Muck

Cut & Fill Volume of muck after earthworks has been estimated during detailed
design of this proposed project. After using the excess of cut in filling works, the
resulting muck will be disposed off properly to Spoil Disposal Site. As per detailed
design, the totai quantity of cut volume of muck is 80,598.00 m3 and of fill volume
of muck is 72,522.00 m3. Hence, the remaining volume of muck after backfilling
will be 8,076.00 m3 which will remain as excess spoil. This will be managed by
disposing into the proposed spoil disposal site as described in the following
section. -

Spoil Disposal Site

There will be also provision of Spoil Disposal Site at tentative three locations that
includes; i) Tinbhangale Source Area (WN 1 of Tyamkemaiyung Rural
Municipality), i) Tindhare, Daduwa, Jorsanghu & Bhulke Source Area
(Dhapkharka, WN- 10 of Bhojpur Municipality) and iii) In between Lower & Upper

gach Spoil

Taxar Areas (Raikar, WN 12 of Bhojpur Municipality). The location of
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2.4.15

77.

78.

existing roads so that it will be easy to transport the excess spoil which could not
be reused for the construction and to dispose off to the approved landfill sites.

Project Impact Area Delineation

To carry out IEE study, the possible areas where the anticipated impacts have
either significant or insignificant effects, need to be delineated. The impact areas
have been delineated on the basis of proximity of the construction site to the
nearby surrounding areas. The impact areas has been delineated as “Core
Project Area’, and “Surrounding Project Area” on the basis of proximity ‘and
magnitude of the impacts due to the proposed project activities.

Here, the Core Project Area indicates the area required permanently as well as
temporarily for the proposed project. This area refers to the service area as well
the area where the construction of the project components will be carried out.
Hence, here, regarding this proposed project, this core area includes the service
area of the proposed project which comprises complete area of ward no. 6 to 8
and partial area of ward number 3, 4, 5 9, 10 and 11 of Bhojpur Municipality.
This also includes the construction area where the proposed project components
will be constructed. Hence, this also covers the following areas:;

Intake Areas:Tinbhangale Sources (WN 1 of Tyamkemaiyung Rural Municipality)

Bhulke Source (WN 5, Bokhim); Jorsanghu, Daduwa & Tindhare Sources (WN10)

WTP-1: Ward 8 (Hattigauda)

WTP-2: Ward 8 (Kafle Danda)

RVT Areas: RVTs A, B, C, D & K —=WN 8 RVTJWN7 RVTF &T-WN9and RVT
G&I-WN12

Transmission Mains: Partial Areas ofWN3,4,5,6,7,8 10& 12

79.

80.

The Surrounding Project Area indicates the area within the immediate
surroundings of the core area of proposed project. It includes the area of the
project town which is closely associated with the core area of the project. Hence,
here in this proposed project, the surrounding area covers partial areas of ward 1
of Tyamke Maiyung Rural Municipality and partial areas of wards 3,4,5 6,9 10
& 12,

The Core Area & Surroundlng Area of the proposed project is g& icted in the
Figure 3 above P LA
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2.5.1

2.5.2

Project Activities

81. To carry out |IEE study, information on the proposed activities of the proposed
project needs to be collected. The study categorizes the project activities on the
basis of project phase. This has been listed below:

82.

83.

Construction Activities

The list of construction activities of the proposed project are given below:

a)
b)
¢)
d)
e)

P)

Construction of Internal Approach Roads

Establishment of Temporary Facilities for workers

Establishment of the Stockpiling Areas

Establishment of the Spoil Disposal Sites

Enforcement to workers to use personal protective squipments (PPE) as per
condition

Rehabilitation of Existing Intakes

Construction of Proposed Project Components

Earthworks Excavation & Prompt Backfilling with Compaction

Slope Protection Measures like Gabion Wall Construction, Retaining Wall
Construction

Provision of temporary alternative access to the shops & houses if their
permanent access is hindered by the pipeline excavation works

Air Quality Monitoring

Water Quality Monitoring

Noise Quality Monitoring

Supervision on daily activities of workers to control waste generation
Management of Soild Wastes generated from the labour camp and
construction sites

Dismantling of Temporary Facilities after the completion of construction works

Operation Activities

The list of operation activities of the proposed project are given below:

a)
b)
c)

d)
e)

f)

9

Water Quality Monitoring

Proper Implementation of Water Safety Plan (WSP)

Regular Monitoring by WUSC to ensure effective operation of water treatment

plants

Regular Cleaning of Sedimentation Tank

Frequent Washing of Sand within Slow Sand Filter

Disinfection of treated water at dosing unit by the WUSC operator by properly

handling of chemicals

Occasional Removal of Algae if found settle ‘. at the bootom of the

reservoir tank S ®

Operation & M intenance of the project compon _' yRene
(‘iﬁ, 2 A, . %ﬁﬁm g
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2.6

2.6.1

84,

85.

86.

87.

Financial & Economical Aspects

The commercial viability of the proposed project is based on the financial and
economical aspects of the project. To ensure the worthiness of the investment on
the project, analysis on financial & economical aspects is necessary which has
been undertaken with TDF financing/loan of 25%, with recovery of 5% per annum
till 20 years period pius 5 years grace period, after handover of the project to
WUSC by collecting the water tariff from the consumers or each household based
on water consumption. Simialrly, 70% of the p;roject cost will be invested to the
project and 5% of the project cost will be coliected by WUSC from each and
every household. While collecting the upfront cash, WUSC will make a certain
rule/modality. However, the financial analysis is carried out to recover the loan
with interest within the time frame, fund required for O & M and some additional
fund for the future. Here, the financial analysis estimates the positive rate of
return in terms of cash or values whereas economic analysis measures the effect
of the project on the social benefit in the national perspective,

Water Tariff Band

Financial viability is assessed with the proposed tariff structure, with the
sensitivity analysis in the scenario: (i) Cost increase by 10% (i) Revenue
decrease by 10% and (jii) Cost increase and revenue decrease both by 10%. The
determination of water tariff is based on consumption-based system. The tariff
structure is designed on the basis of affordability and willingness to pay; and tariff
has also been set to ensure benefit to sustain the project after the design period.

The tariff structure has been set out for the households consuming 65 ipcd or
average 10.01 cum per month for yard tap connection and 80 Ipcd or 13.60 cum
for fully plumbed tap connection depending upon the household size. The water
tariff has been set at NRs. 240 for first band HH consuming water up to 6 cum,
NRs. 60 per cum for 7 to 10 cum per month and NRs. 90 per cum per HH
consuming water more than 11 cum of water. The tariff structure is based on the
weighted average of all the categories; which is considered to be less than the
AIFC. The tariff structure is based on household income and consumer’s ability
and willingness to pay.

Although households may have the ability to pay, willingness to pay (WtP) is
usually related to the quality of service. Urban household in Nl,‘ have
generally access to less thalb adequate water supply. Thus among# ;,.' rban

j@’\@ A
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dwellers, there is a willingness to pay (W1tP) a higher price for improved WS
services.

88. Focusing on ATP rather than WtP, households should be expected to be able to
pay at least 3-5% of their household incomes for good quality WS services. That
is, they should pay up to the accepted levels of ATP or affordability. The
reasoning behind this is that consumers receive a service that is not only
convenient, but also results in clear health related benefits, when coupled with a
sanitation and hygiene education program designed to maximize the health
benefits of the improved WS services.

89. According to the detailed engineering design report, the tariff rate per month of
the household is within the affordability limit of the household income under
different strata, which is less than 5 percent of the household income of low and
middle-income groups.

2.6.2 Capital Cost Recovery

90. Capital cost recovery is a prime feature of this Project. The proposed tariff system
as mentioned above is a part of this capital cost recovery. Here, capital cash
recovery refers to the repayment of the loan by the users that has been provided
to them. Here, cash recovery plan is the repayment back of 25% loan provided by
TDF within the 25 years with 5 years grace period of the initial project at the rate
of 5% as interest. The following given table gives the detail of cash recovery;

TAEC/ICON JV
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2.6.3 Social Benefit Cost

91. Social Benefit Cost assesses the economic efficiency of the project through the
systematic calculation of social costs and social benefits.All flows of benefits and
costs over time are expressed on a common basis in terms of their net present
value, regardiess of whether they are incurred at different times. For this, EIRR
needs to be determined which is based on all costs and benefits streams in
economic price. For a project to be acceptable, the EIRR should be greater than
the economic opportunity cost of capital. In the analysis, the EIRR is determined
at 34.58 percent, which is greater than EOCC of 12 percent.The details are
tabulated below:

Table 9: Social Benefit Cost

Years of Operati on 1 5 10 15 20
Direct Benefit
- Ful | Pl umbi ng 21,580,961 24,101,454 27,669,978 31,766,867 34,578,192 34,578,192
-Yard Taps 11,191,261 12,498,316 14,348,849 16,473,377 17,931,249 17,931,249
Institutional 10,226,229 11,420,576 13,111,536 15,052,864 16,385,022 16,385,022
In Di rect Impect 42,998,452 48,020,345 55,130,363 63,293,108 68,804,463 68,894,463
Economi ¢ i ncome 107,496,129 120,050,863 137,825,907 158,232,770 172,236,158 172,236,158
Connecti on Charge | 1,785,000 761,600 904,400 1,023,400 - -
| ncrementalvalue | 118,245,742 132,055,949 151,608,497 174,056,047 189,459,774 189,459,774
Tota | Economi ¢
Return 268,375,400 46,380,928 53,278,245 61,151,853 65,449,740 65,449,740
Eapens a5
o&M 6,262,638 7,166,737 8,523,223 10,190,182 10,191,110 10,195,002
- Fi xed OBM 6,207,638 7,100,442 8,439,412 10,084,120 10,084,120 10,087,052
- Vari abl e OBM 55,000 66,294 33,811 106,061 106,990 108,040
- Variable
0&M/m3 0 0 0 1] 0
- Variable
O&Mm/m3 - Ad 0 0 0 1) 0
Total O&M - Adj us
ted fo 6,213,749 7,174,103 8,532,535 10,201,966 10,202,998 10,207,097
Net Gperating |
ncome 262,112,763 39,214,191 44,755,022 50,961,671 55,258,630 55,254,643
Addi ti onal
Connecti ons 761,600 904,400 1,023,400 - -
Meter Rept
acement - - 128,000 144,000 168,000 16,000
Debt
Pri nci pal Bal ange - - 185,561,864 142,220,565 86,904,863 16,306,453
Pri nici pal Pai d - - 7,843,683 10,010,748 12,776,533 16,306,453
Curniul ati ve of Pri
nci pal - - 35,656,994 81,165,359 139,246,845 213,375,176
Interes t Paid - - 9,278,093 7,111,028 4,345,243 815,323
Total Debt Servi ce - - 17,121 776 17,121,776 17,121,776 17,121,776
Annual Payment

e e,
AnnualCashFlow | 262,112,763 38,452,501 26,600,846 32,672,495 37,968, Y ., 38,116,872

| .CumulativeCash ' ; )

'Flow_r
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Years of Operati on

10 15 20
|_Openi ng Bal ance 371,551,045 501,128,639 645,586,655 824,912,069 1,014,704,435
| Surpl us fDeficit 262,112,763 38,452,591 26,600,846 32,672,495 37,568,854 38,116,372
Clos i ng Bal ance 262,112,763 410,003,636 527,729,484 678,659,150 862,880,923 1,052,821,357
NPV of Loa n 262,113,763 39,214,191 44,755,022 50,961,671 55,258,630 55,254,648
NPV of Proj ect 670,938,501 115,952,319 133,195,611 152,879,632 163,624,350 163,624,350

Source; DEDR, Volume i, 2018

92. Here, the determination of a} tariff rate considering loan with interest recovery, O

& M Cost and some additional fund, b) cash recovery or surplus cost after O & M
and ¢} social benefit cost will help to determine the financial and economic
returns for the proposed project. According to the detailed engineering design
report, FIRR is positive and the EIRR is higher than EQCC. This indicates the
viability of the project in terms of financial and economic aspects.
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93. To meet the objectives of the |EE study a systematic and integrated methodology
was followed by the legal requirements of GoN. The Ministry of Water Supply has
already approved the Terms of Reference (ToR) for the IEE study of Bhojpur
Water Supply and Sanitation Project. The IEE study has followed basically the
procedures outlined in the approved ToR.

94. The IEE study was conducted as per provisions of the Environmental Protection
Rules (1997) following the provision of Rules 5, 7, 10 & 11 in compliance with the
schedule 1, 3 & 5.

95. The |EE study has followed the procedures outlined in the approved ToR and has
covered the issues delineated therein. The principal steps undertaken in the IEE
methodology to accomplish the assignment are briefly discussed below,

3.1 Literature review

96. Available primary and secondary literature in the form of reports and maps;
topographic maps, land use maps, aerial photographs, cadastral survey maps,
etc. were collected and reviewed to obtain secondary information. Feasibility
Study Report, Detailed Engineering Design Report, Due Diligence Report and
Socioceconomic Profile were the key documents collected and reviewed to
determine the nature and scope of activities of the project that influences the
environmental conditions of the proposal area. Likewise, data on climate, rainfall
and other meteorological conditions were also collected from Department of
Hydrology & Meteorology (DHM). Similarly, published and unpublished reports
about environmental standards, Acts, Regulations, etc. were also collected and
reviewed. Published and unpublished literature of the project area about
biological, social, chemical, physical, and culturai environments in the form of
maps, and reports, etc. were collected from various sources and reviewed to get
information on the coverage of the studies and fulfill the data gaps.

3.2 impact Area Delineation

97. To carry out IEE study, the possibie areas where the anticipated impacts have
either significant or insignificant effects, need to be delineated. To specify the
area that would be covered by the assessment, the geographical boundary of the
influence area is delineated on the topographica-;' 50 .

methodology is called Impact Area Delineation The ; i

QN Py ity
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delineated on the basis of proximity of the construction site to the nearby
surrounding areas. The impact areas has been delineated as “Core Project
Area’, and “Surrounding Project Area” on the basis of proximity and magnitude
of the impacts due to the proposed project activities.

98. Core Area: Here, the Core Area indicates the area required permanently as well
as temporarily for the proposed project. This area refers to the service area as
well the area where the construction of the project components will be carried
out.

99. Surrounding Area: Here, the Surrounding Area indicates the area within the
immediate surroundings of the core area of proposed project. it includes the area

of the project town which is closely associated with the core area of the project.
3.3 Field Study

100. The field study was carried out in the project service areas in an extensive
manner by a multidisciplinary team, comprising a) an Environmental Specialist; b)
Water Supply & Sanitation Engineer; c) Sociologist; d) Geo-hydrologist and e)
Botanist. During the visit, baseline information on physico-chemical, biological,
and socio-economic & cultural conditions of the core area and surrounding areas
of the project area were collected using Simple Checklist and Survey
Questionnaire method. Similarly, during field study, Rapid Assessment Checklist
(refer Annex 2A)} has been duly followed in which data regarding physico-
chemical, biological, socio-economic & cultural environment has been filled up.
The sub-sections below present briefly the various approaches and
methodological tools used during the field exploration

3.3.1 Physico-Chemical Environment

101.  An extensive physico-chemical environment survey was carried out by
delineating the project impact area to collect the baseline information through
simpie checklist method.Topographic and geomorphological features were
observed and documented. Physical features such as topography, air gquality,
erosion and land stability & land use pattern were also observed and recorded.
These data on physico-chemical environment were collected through literature
review, field survey & investigation by the team of experts, expert's judgement

and stakheholder consultations.

BA\
. 102 The data regarding Climate & Rainfaii of the project n'ﬁ ; Eectod from
Department of Hydrology & Meteorology, Kathmargi% e baseline
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3.3.2

3.3.3

involved collection of three water samples; each from the proposed sources
Tinbhangale, Bhulke & Jorsanghu. These water samples were taken to the
certified laboratory i.e., Aastha Scientific Research Service Pvt. Ltd. located at
Dillibazar, Kathmandu for further analysis. The laboratory analysis primarily
measures the value of important parameters that includes pH, Color, Taste &
Odor, Total Hardness,Calcium and Iron, Besides this, other parameters were also
measured. The values of these parameters were then compared to the value
prescribed as per NDWQS to measure the equivalence of the water quality of the
proposed sources with NDWQS, This has been presented in a tabular form and
has been attached in Annex 6.

103. Similarly, information on air quality and noise quality condition has been

collected through field observation and expert's judgement . For convenience,
simple checklist for Physical environment has been prepared and this checklist
as included in Annex 4 is duly followed and filled up during field study.The
consultations with the local communities and interviews with a few government
officials, schools and representatives of the local bodies also provided aid to
assess the physico-chemical aspects.

Blological Environment

104. The baseline information regarding biological environment was collected

through walkthrough survey throughout the core & surrounding areas of the
project area by adopting simple checklist method (refer Annex 7), through
professional judgement and local interaction. Types of vegetation and forests
were identified based on the species composition. Information on rivers of the
project area were also collected through interaction with the locals and through
field observation. The protected vegetation (rare, endangered, indigenous, etc.)
of the project area as per IUCN Red Book, CITES Appendices, IBAT Report
generated by ADB and GoN list species were enumerated based on consultation
with the local people and the expert judgement. Similarly, information on the
aquatic species were also collected through the expert judgement and
discussions with the locals.

Socio-economic and Cultural Environment

105. Household surveys were conducted through interviews by simple

questionnaire method to obtain information on the socio-economic & cuitural

environment that primarily includes demography, ethnicily - cation, health &

sanitation, drinking Water condition of the project area, I_g,n facmty, local

\
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traditions, land use patterns, incomes & expenditures and to acquire their
perception towards the proposed project, etc. Information on Migratory patterns
of the local people and the Impact of river on settlements & agriculture were
collected. Information on the people residing within the core area of the proposed
project town was collected through socio-economic survey. The sample of
Household Survey Questionnaire that was filled up during household survey has
been included in Annex 4.

106. For primary data collection, census survey has been conducted for the entire
households within the town projects for which 100% of the total HHs have been
surveyed whereas, 10% of sampling households have been surveyed for detailed
information and systematic stratified sampling method has been adopted while
selecting this 10% of total households. The census survey was carried out for
primary socioeconomic features that includes Household Occupation, Household
Education Status, Caste & Ethnicity, Rental Population, Existing Use of Sources,
Monthly Income & Expenditure, Land Holding Pattern,Household Latrine Status,
Willingness to contribute for 5% upfront cash and Incidence of Waterborne &
Communicable Diseases. This has been briefly discussed below:

I. CENSUS SURVEY

107. Census survey was carried out in all delineated project area for collection of
brief information from all household.The basic information was collected through
the brief checklists/questionnaire from each household. The data obtained from
the survey are required for design and social activities as well as OBA
implementation, training and GESI perspectives in the course of project

implementation.

I SAMPLING SURVEY

108. About 10% of total households were selected through stratified random
sampling method for collection of detailed information. The household was
selected based on the assessment of existing socio-economic status,
caste/ethnic status, poverty situation, rural and urban setting, caste/ethnic
composition, seftlement and house pattern within the town project. It was
assumed that the entire household of various statuses should be represented in
sampling survey.

109. This 10% sampling survey confirms reliability and authencit{t of the proposed
-

.

study as the Stratified Random Sampling method has begpi® pted for the

sampling survey of the DW project. This method
A A

AT |‘,\“
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within the population receives proper representation within the sample. As a
result, stratified random sampling provides better coverage of the population.

110. Focussed Group discussions (FGD) were also conducted to obtain
suggestions and comments from all the potential stakeholders. The checklist
followed for FGD and its findings have been included in Annex 4. Direct
observation (Transect Walk Method) was also conducted to ascertain the
existence of the cultural sites, and public institutions such as temples, cremation
grounds, historical and archaeological sites, schools, and health posts within the
direct project impact areas. Consultation with village elites and through group
discussions were done to assess the current situation of the project area
community.

3.4 Public Notice

111. A public notice of 15 days was published in Arthik Abhiyan Dainik, a national
daily newspaper on 2075/08/23. The main aim of the notice is to seek written
opinions from the concerned people and institutions regarding the possible
impacts that may result from the implementation of the proposal. Copies of the
Public Notice has been pasted at the Municipality Office, District Administration
Office, District Coordination Office and WSSDO-Field Office (Bhojpur).

3.5 Public Consultation

112. The public consultation program was conducted in the Bhojpur Municipality.
There is no disssatisfaction regarding the proposed project.

3.6 Collection of Muchulkas {Deed of Inquiry)

113. Deed of Inquiry (Muchulka) from the concerned local stakeholders was
collected within the 15 days from the date of public notice publication. Each of
them have been included in Annex 3.

3.7 Impact Identification, Prediction & Evaluation Methods

114. The information regarding Physico-chemical, Biological and Socio-economic
& Cultural aspects as mentioned above has been collected to identify the
susceptibility of these aspects to be affected by the proposed project activities.
This helped to identify the anticipated environmental impacts of the proposed
project. For this, Simple Checklist method has been adopted for the impact
identification. This has been carried out by anqqg Rapid Environmental
Assessment (REA) Checklist prepared by ADB __ & nngx 2A) and by using
simple hcusehold survey questionnaire {refer Anngﬁ ? red during the desk
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study. These checklists explains the environmental features or factors that need
to be addressed when identifying the impacts of projects and activities.

115. Once all the important impacts had been identified, their potential
characteristic were predicted. The baseline data on physical, biological, socio-
economic and cultural aspects were used to estimate the likely characteristics
and parameters of impacts that includes Nature, Magnitude, Extent and Duration.

116.  The nature of each predicted impact has been classified into Direct (D) and
Indirect {ID). The magnitude of the impact has been classified into High (H),
Medium (M) and Low (L). The extent has been classified into Site-Specific (SS),
Local (L), and Regional (R). Similarly, the duration of impact has been classified
into Short Term (ST), Medium term (MT), and Long term (LT).

117.  Impact predictions are generally made against a baseline established by the
existing environment. Hence, during our field study, the baseline data were used
as reference point against which the characteristics and parameters of impact
related changes were analysed. Impact predictions were also made by
considering the future state of the environment. This also requires professional
judgement for accuracy.

118.  After the impact identification and prediction method, these impacts need
evaluation to assess the adversity of adverse impacts and efficiency of beneficial
impacts within the project core & surrounding areas.The impacts were evaluated
regarding the significance of the predicted impacts. This was done by following
the National EIA Guideiines 1993 according to which scoring for each likely
parameters of the impacts was carried out and the level of significance was
assessed as recommended by this guidelines.

119.  The scoring of impacts as per National EIA Guidelines 1993 is tabulated

below:
Table 10: Scoring of Impacts
Likely Parameters of Scoring as per National EIA
S. No. T
Impacts ype Guidelines,1993
1. | Nature Direct No Scoring Required
Indirect
2. | Magnitude High {H)
Medium/Moderate
{M}
Low (L)
: 3 Extent Regional ( R)
IR e e
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5. No. Likely Parameters of Type Scoring as per National EIA
Impacts Guidelines, 1993
Local {L) 20
Site Specisifc (38) 10
4. | Duration Long Term {LT) 20
Medium Term (MT) | 10
Short Term (ST) 5

Source: National EIA Guidelines 1993

120. Then, the significance level of Impact rated will be assessed as per the

following table:

Table 11: Significance of Impacts

5. No Scoring as per National EIA | Level of Significance as per National
R Guidelines, 1993 EIA Guidelines,1993
1. | Less than 50 Insignificant
2. | 501075 Significant
3. | More than 75 Very Significant

Source: National EIA Guidelines 1993

121.  This evaluation was done as per the professional judgement by the key

expert team involved in the IEE study.
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Nepal’s Environmental Policy and Legal Framework

Constitution of Nepal
122.  The Constitution of Nepal is the fundamental law of Nepal.

*  Article 30 (1) of the Constitution of Nepal guarantees a “clean environment” as a

fundamental right, and elaborates that "every citizen shall have the right to five
in a clean and healthy environment”.

* Aricle 30 (3) of the constitution also encourages the state to formulate
necessary legal frameworks to balance environment and development.

123. Beside this, the Government of Nepal has passed a series of
environmenta! laws, policies and implementing regulations and standards.
Among these, the basic legislations that provide the framework within which
environmental assessment is carried out in Nepal are the:

Environmental Protection Act, 2053 B.S. (1997 A.D.}

124.  Environmental Protection Act (EPA), 1997, which requires a proponent
to undertake IEE or EIA of the proposed project and have the IEE or EIA
Report approved by the concerned sector agency , respeciively, prior to
implementation. This EPA;

() sets out the review and approval process of IEE and EIA Reports, that
involve informing and consulting stakeholders:

(i} stipulates that no one is to create pollution that would cause significant
adverse impacts on the environment or harm to public life and health, or
to generate pollution beyond the prescribed standards;

(iii) specifies for the Ministry in charge of environment (currently the MoFE) to
conduct inspection of approved projects to ensure that pollution prevention,
control or mitigation is carried out according to the approved IEE or EIA Report;

(iv) prowdes for the protectlon of objects and places of national herltage and places
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(v} states that any person/party affected by pollution or adverse environmental
impact caused by anybody may apply to the prescribed authority for
compensation to be recovered from the polluter/pollution generator.

Environmental Protection Rules, 2054(1997) with Amendments 2073 B.S.
(2017A.D.)

125. Environmental Protection Rules (EPR), 1997, and its amendments in
1999, 2007 & 2017 defines the implementing rule and regulations of the
IEE/EIA process, elaborating the provisions in the EPA. The preparation, review
and approval of IEE and EIA Reports are dealt with in Rules 3 to 7 and 10 to 14.
Schedules 1 and 2 list down the projects of activities that are required IEE
and EIA, respectively, as amended in 2017.

126. Other environmental policies, laws, rules, conventions & standards that
provide general context in the environmental assessment of water supply &
sanitation works are presented in Table 12,

o e
A Mojntient

TAEC/ICON JV 44



Sr

"Apmis 331
Ul pesapisucd usaq sey siyj

Buipnow) sainsesu) uos0a0.d
jo  uopewswsidwl ey Joy ewnoop oibaens
e ‘ueld luswebeusly JuswuoAUISEPNOUI OSlE SIY] e
SWISIUBYOS W BUORNISUI puB
‘siomowely (eBe ‘Quswsbeuep pue Buuueld wseg
19AIY oy WeisAS uoddng uoisioaq) swelsAs uonBULIOM
pajejas-islem ‘sosn jeuonefiaeu pue ‘saueysy ‘wswno)
‘sslisnpul  ‘wawdojeasp JemodoipAy  ‘asunynoube
j0; uonebusn ‘eusiBAy pue uopepues ‘Alddns isjem
‘WejsAsooe onenbe pue paysilem Jo Juswabeuew
Uo uejd UCIIOB |BJUSWILOIAUS ‘SIBISESID PaINpul Jeiem
Ui sewwesBosd UONOE BSIM-I0J0OSQNS SSPNOUI SIY| e

[EIUSLUUGIIAUS

Qv
5002} 'S8 2902

JedaN-ue|q JOIEAA IBUONEN

‘80usieal B sk urjd uojoe
oilferens siyy  pamojioy  Anp
sey Apms 33| syl ‘ease usqun
Joy st sloid pasodoid ey
pue seale |ein UQ SNOO) UBW
sey ugid uopoe sy ybnoyl

‘eyiom Juewdojanap
O uonnoaxe syy aunsus o) ssiood B send 01 Bupioooe
wsy} sajeplosuco pue uoneuswatdu Jloy) pue sueld jo
SleAd]| (e JO spedse [BlUBLULOIIAUS By} SBI00SIapUN S| e
"slusuodwod Jolfew sy Jo suo se
«S108dsy |Blusuwuosaug, pasodoid sey ueld uonoe siyj e

: (uonejsue. | jeoyoun)
ueld uwopdy olfereng  |esoag
uoneyues pue Alddng Jarepn [einy

“1a1em sigelod
¥ g[qelal'ajes 0} $5900E Asea
sainsua 108f0ud pesodosd ay]

"SISEIS|P 2UI0gIa)EMm JBQUIOD 0) pue
Wawdoasp OJWIOU02S OI0S 10} AIBSSa0aU 9.8 Sa0IAIDS
9s8al)l eyl pue S8JIAJBS uohenues pue Aiddns ispem
0IsBq 0] $$8008 0} Wbl B aAey ajdoad e yeys seziuboooy

AB21eNS [BUONEN UONRIVES pUB
Aiddng Je1epp [einy pue Adjod [euonen
uojejues pue Aiddng ioiepn jeiny

"108losd pasodoad
a4} Joj Anoedes uoneusws)dun
usyibuails I uoisiaold sy

‘papiacud
ssauaseme oueiBAy ¥ uonepues pue Jelem a9jgelod
0} ssaooe pue Jo Alddng sienbepy uo sessnooy ndino
payl ‘Absrens s jo sindino oifelens uel 8yl Buowy

(av
$002)'S's 0902
(tav
¥002)'S'd 0902
Qv

2002) 's'd 6502

ABajens seoinossy Jayep

‘slaeduw
esieape palediojnue ayebipw
0] samnseaw sapinord JWg e

“AUSIBAIPOIG 108)JB JOU [IMm
pue sease abejlsy |emnyno
¥ [eosAyd Aue yoeolous
ou  am oloudgns ey e

‘seale paatold spisino
R Uigum ‘Ausiealpoiq saiesesd g afellsy anyno p [euoneu
psenbages (1) pue !sjoeduwy [BJUSLUIUCHAUS 3SIAPE 81eBw
(1) 01 8Je Jo8loid Yy 0] JUBASIBI JSOW ‘S2ANDBIG0 BAY SU 4O

{av

€661)  'S'H0S0Z

{dvd3aN) ueid
uoioY @ Adljod [RlusWUOIAUT JRUOnEN

saibajens @ se1v)jod ‘'sueld’}

ledap JO SaUIBPING Puk ‘83191104 ‘Ue|d ‘SaNy 10V [JURWILONIAUT JuUBAS([OH JIYIO 12| 9gel

dSSM 4ndioyg fo uoday g7,




ot

AP NODI/O3VL

JUSWUOIAUS 8L} JO uonoaoid
8yl sesnsus Apnis 33| ayL e

“1aioud .
pasodoid ay; o senanoe z
UOHINISUOD ay) LU0} .

'sa01n9s uoneyues pue Aiddns je1em B|qeUEBlSNS

pajediojue ayl ezZjwuw
o1 uoneneas ¥ Buuwoyuow
eoueuiopad saquosaud 4W3

0alosd € jo edw
llesaao ay) auue1ep ol 1vaload e jo wauodwoo uepodun
ue se uoneneas pue Buuopuow saziseydws ueld 8yl

SUBPISS.
umo} Jndloyg o1 somses | Jjo uoisinoid eyl ybBnony uewuoNAU® O uonoeoId
Addns  Jsem 9|qRUEISNS pue a|doad ayi Jo ey jo Ayenb ayy pue yyesy Guiacidus
10 uosinod a0y ABlos “uawdojsasp JlwWoucoa-0120s  o|qeunbs  Buunsua  Aq cav {y=i1q) Aood
s1 10elord pesodosd sy) e | Ausaod [eins pue ueqin sonpas 01 SI Adlod sii Jo [eoB oyl | #102) 'S'a 1202 | uonenueg 3 Addng sejepn |euoneN
's1oedWI [BILSWUOIAUS QvsLoe

Ul SUSWIpUSWY
pug :

av
6002) 'S'd 9902

I0y0eg uopeyueg
pue Addng le)epp  sumol  |BWS
Jo} ugld wewdopasq JA-gL patepdn

-Aanod sy} Jo suoisinoid
8y} jeaw jm Apris 331 8yl

‘sainseaul
anpelIod se oM se ‘uonpessdo g uononjisuoo Buunp
‘au0)8q soedw jeluswuosaus areBimw o) sainseaw Apoads
) ¥ 'ssesn Juwodpus Buipnow ‘sieploysyms Aay Lum
suonensuo? aesodioow (1) 01 Ud3nvda oy Ag speloud
SSM Pasodold 1o w3 10 331 sul saanbas Aood eyl

(av

6002) 'S8 S90¢

(yeiq reud} Aotjod s0108S UolENUES
»  Addng Jeyepn  UBQI  [BUCHEN

‘Aotjod siyy Jo suolsiaoid
oyl 1@ew [ Apms 33| 8y)

"speloid
awdoleasp palsISSE-JOUOR Ul U0a810id pue UOIBAISSUOD
[guawucnaue palinbal ay) Bunsoddns ‘snyy ‘asn aounosal
jeimeu pue sylom uslidojaasp ueqin o Buikued aym
UOIBAIBSUIOD JusLuonAUS 0} aourpodwl saab Aojod ay |

av

1002) 's'd €902

Aollod veqin [euonen

‘sjuatuabuelie
[eanpaoold pue jeuounisul pue Bulpne jejuaWLOIALS
‘(souendwos  pue ‘spedwn  ‘aunsseq)  Buuojuow
‘(weisAsooe puepam pue ajl onenbe uo jpaye ‘uonenues
pue uonnjjod Jo1EM ‘UCHEBIUSLIIPSS PUE SPIISPUBI/UCISOIS
‘Aujenb serempunol pue uopnjiod selem  WEBSJSUMOP

dSSM andfoyg fo woday g7,



Iy

"Apmis 33) s3 Aq
Palar0d Udaqg sey anssi S|y
‘pouad uononysuoo
Buunp Bulysy ul  paajoau
186 Aew Asy) se ‘siexiom
UOLONASUCD 8L O} palsalap
aQ ||Im 10e SIy] JO UOHRULOU]| »

‘anezen) redsN v uoneayou
Aq speunue openbe jo spun urepes jo Buwsey pue
Buniy ‘Buiysieo uqiyoud o) siemodws No© 18} seziseydwsa
osfe ) sy onenbe Buipl 10 Buiyored o sl sy
Yum wesAs Jetem 1o abpuq ‘wep Aue BuiKodssp 10 20Inos
lo1em B Ol s[euRlBW 8AISOIdXS JO SNOIXOU ‘snouosiod
Bupnponur Auved Aue op wawysiund ssepuss joe Sy

" ¥

10V UOI0SI0LJ [BUNIN. nenby

‘swalqoud abeuwrep pue Buies)s
‘sasnsiw Aue Jusaald o) WsisAs
Buusisw pue syiom uonssiosd
jo uoisinoid syl yum Buope
Jaem siqeod % oiqenal‘ajes
sainsua 139foid pasodoid ay)

“layem Bujuup jo “01e Buibewep

‘Bupesis ‘esnsiw 1o asn pozuoyneun Aue SIqIUOIH e
1syem Bupjuup se0ad Apous

pue Aypowwioo [enuasss uUe eyem DBupjuup swes( e

(av
SS61) '8'g 2102

10V UON9910I SPOOK) |RiludSSST

SOV § sme7'g

"UOIIONIISUOD
1eioid pesodoid ayi
lo} seale lsaio0) BulAdnooo
10 swsainbas ou s alay)
SB sanss) aslaape pajelal
1S840L Yum |eap 0} 9By 10U
seop Joeloud pasodoid ayy

*AJIUNOD 9y} JO SBDIN0SA) JSBI0) UO LIDHEWIOH
1o Bugepdn pue juswssesse ojpousd S18A0D OSR
J'sease pajoslold pue §)se10) [euoneu Jo JuewsBeueLy
ayl jo Abojopoylow syl sspB oste Y ‘eung B
BI0]) ‘AUSISAIPOI] ‘PBYSIeIEM ‘SBalE Pa)98l0id ‘S1$310} JO
wewebeuew Aojedionred pue AIqeUEISNS SEINSUD ) @

Qv
6102} 'S8 .02

A21(0 158104 [BUONEN

"seale uequn Jo sebejueape sanesedwos

SUl 8ZIeS) 0] UBWIUOHAUS pUB SINPDNASBHUL Ul
uawilseAul 1o} saaeriul olBsiens paziioud seynuspr 3 e

‘Sprepue]s

J|QeiSaP PpuB  SHIBWYOUSY  SBYSHJEISS‘asuruIanob

‘SIY} pamojioy | pue Awouooa‘uswuciAuRsaInongsBILI
Anp sey Apnis 331 eyl [j0 suompuoo Bunsixe oyl sossesse ABojens sy e gV 2102 | ABajens wewdojeasq ueqin reuonen
"tusuidoloaap pue JUSLLIUOIIAUS ‘pUE
‘anss] usamisg soueleq dosy O JOPIO Ul SHIOM Juswidojaasp
SIU saunsud Apnis 33| ayy e | Jo/pue uondNNSUOd Aue Buunp ebueyo ajeuno Jo 10edw)
‘UMmo0) Joeloud 3yl jJo maln Ul Juswdoppasp siqeuEISNs o eidivund
Syl JO S1DedsE [elusLUIUONAUS jo uondope uo sessnooy QL Aolod jo ¢ ABajens ay) e
pue SaAIE  UQNSANSUOD ‘JuSWUoIAUS pue Juswudojaasp
ugamleq aoueleq uRIEW aimoniiselul [eoisAyd usamiaq aouejeq B uBURW (av

0] 1UNOJoR Olu)

uaxer sey g Aolod Jo ¢ ABajens sy e

| S102) _'s'9 gloe

e  108foid pasodosd ay) e

e

Fr o

L

TR T s
. SUtIsias 1pssieL

Je¢

Aood esn pue

o an

dSSM ndfoyg fo yoday Fir,



14

Al NODI/O3V.L

10 uonnod weasud M Isy)
sals LAH % dLlm'sls axewl
a8yl Je syom uoposioud jo
uoisiacsd sey ¥ Se SiUyl pamoj|o}
sey efoid pasodoid eyl

N__
%m&w\,w_vmﬂon_ §0 uonn)jod jueasid
pemsll oyl sweaaxd o) sapinb y

. N,

ooomv m

L~

19V pseog uswabeueyy Alddng Je1ep

‘dN3 Ul
pelels usag sey uoisiaoid sy,

..l...mw. 4oL JOUI0 AuB AQ JO ainssaid
Jo Jes) Jo uoneldule) \ B Ay 1suiebe yiom ur pebefue
39 0} Jou piiyY, ssiels 0o :xm 3y “.enpsyog ay) ui yuol
198 yJom Jo uonednooo |iny Msu B wl piuyd e obefus jzys
ApPOUON, S91elS Z asnepqns pue Joqe| B se abe Jo siead
usaunol paeidwos 10U sey oym plys e yiom ur ebebua
[leus APOQON,, S2I1BIS £ 2SneD 8yl jO | 9SNED-qns oM
uw Buifiefus woy piyo B suqiuosd 19y 2y} Jo € uonaes ay]

tav
L002) 'S'a 9502

Y

uopenBay pue UoNIGIYOid JOQET PHIUD

*Nog) Jo diysisumo
8y} Jspun are pasnbal pug| ayy

"NoD Aq paeniul 1oaloud yuswdoeasp Aue o
uoielado 10} 4o sasodind sgnd Aue 1oy paainboe pue| auy
Jo} 108 ayl o) juensind uonesuadwos Bunb Aq Aauenb Aue

Iy ‘puel aieaud Jo uomsinboe | ul pue soeid Aue e pue] ainboe ued NOO Jey) sequosap (av
pue 1o uawalinbal ou sl a18y) | ospe 1 “pue| o uwopisinbor Asosindwod syl sepinB ) | £661) 'S'H 6P02 19v uosInbay pue
“1S8.10} 3Ul UIYUM SpUB| BULIBALl ‘SaXe| ‘SIDAN
swieans ‘syled se ||am Se §}salo) Judoelpe Jesu pajenys
1o 1880} ey} Ag papunouns spue| paissiBaiun 10 ‘spueg (av
pajeAalnoun 10 81SEM Spnidul o) ‘Alepunoq 1sai0} YUM | 6661) 'S8 5502
sjeutew a1e8a.33e [BINEY | howipiyun Lo papBWw JOaYoUM ‘Sisosoy ojeaud Buipnioxe | - sjuswpuswy
J0  BuAuenb ou  saeindis | ‘sisaso) B SB PauUYSp ‘S1S2I0} [BUCHBU WO 10$ JO PUBS | Yyum {av
dNI "Id 3q M s3Il ON | ‘sajqged ‘$yo01 ‘SIPpINGG JO uoRdRIXS Syl siqiyoid 10y 8Y) | £66L) ‘S'E 6702 1Y 188104
‘uorsiaedns 10118
pue sylom uoposioid ybnoaus
uopnjjod Jayem Jo  |ONUOI JO ‘uonmjod Jsyem suqIyold o
uoisiacid s1 aiay] pue 10 syl "Buisusoi| jo Wa1SAS e Saysiiqelss
Jod se 1oofosd pesodosd sy [ PUB SUONBIJOSSE 1aSn JSIEM JO UONBLLLIOL SU) IO} SapIAQIL Cav

10} paullo) ussq sely DOSMM

quslwabeurw aoinosal Jarem Buiaaob 10y ellsiquin 8y e

2661) ‘'s'9 6v0g

19y 82Inosey Jelepn |

‘umol Jndioyg jo uonendod
Buigearour  ay  j0  JSEm
jo  puewep buiseasour ay
Jed se sanioe} Aiddns Jorem
snonupuod  Jo  uoisiackd oy

agnd jeisust Jo js8iBjU)
DIWIOUODS pUB SJUSIUSAUCD ‘Uijeay URlulBw 0) pue SUMO)
mau Bunonasuoo Aq pue sumol Dunsixe dojeasp o) pue
Buipuedxs ‘Bunonssuooss AQ UMO) By) JO SJUBPISal Byl O

Al@jos s 19el0ud pesodold ey

selyjoe) pue ssolies Emmmwom_._ 10 _._o_w_>o._n_ Sey 10e syl

10V Wswdojpasq UMo |

no/Re/ASI0d 9inY 0y

JSSM sndioyg fo poday F3f.




6b

Buunp
aq 0

EIEEY
Spesu B Siy| e

"P8IBIe) S33IN0Sa1 JO UONEZIIGoW puU
eisem pl(os jo Juawabeuew sy uo sessnooy 198 SIy

e N
D12

sany ‘(uonezijiqon

80inosey 'y uewsbeuep) sisep pllog

suojeinBay B seny¢

"uoeusuisidwt
dA3 ul s57 o sapiqisuodsal
8l sepinoid JW3 "s1osioid ay
jo souewloped |BlUBWIUCIAUS
Ayt JOJUCW 0] JUSLILIBACK)
B30 IO} siseq B $opiAcld

“suonaipsLInf sAnsadsal Jisyr Liyim
seianoe 108{0ad sopuow (1A) Jofp ‘says snoibfje) g abejusy
[einno 108101d (A} 's10eloid abeurep p sbelemas/uoneyues
[eco| uoneuawsadwl Joy sbuee 1o wswaduwn
() lleas) eoo) 1e sposload SM uRufew ¥ eeledo
Jo/g Wwewaidun ‘veid (i) ‘s20in0sas reinjeu % JUSWILIONALS
[B00] Moyl 30ej0id % oaBsUCD (1) ‘seones SSM
jo Aupqisuodsal yum semedioiinw 1snijus { 01 stemod
B SOUNP ‘suonouny 8L JUBWILIBADS) B0UIACId SaAIB 1oy By

tav

2102) 's'a ¥i02

10V uoessd() 1usluIsAoL) (50

‘dINg
ur pajeys ate suoisivoud asayg

‘slexlom ay) 0 say|ddns pooy Liessedsu pue

Jagem Bupjuup epes ‘dweo Asslodws) §o uolsiaold sy uo

soziseydwe } "Ioqe| B SE pyo 4o uoNBZIIgoW suquyoad

OSTe 1| "8lS UONONIISUOI 8Y) 1B SESEas|p J|qEeoiuUNLULLOD
ap  Bunionuod  jo  uoisioud sy salizeds ) .

"SIBIOM JO yYyesY ay) 10eye Ajpsiaape

yolym ‘sfeuotews sisem Joulo pue Jodea ‘swing 4snp

J0 uonuanaid pue sseooud uoponposd Bupnp perengluoe
8lsMm JO [BAOLWSI sk yons ebuele o) seyoads ose ) e

‘aoe|dyiom

8y1 ur juawdinba/auyoew snopsezey Arenusiod surebe

ssunseaws Areuonneoaid sjpudosdde Bugdope pue sieab

Aejes Aessaoau Jo uorsinoid sateindns pue slayiom Jo
Aejes pue yesy jeuonednoso uo saziseydws 10y ay| e

"S10108S SNOMEA JO

sasudiajua u) Bupiom seakoldiue pue siaxiom Jo Aysjes
pue ssnjioe) ‘jsasepl ‘s)ybu ay) Joj suoisiacid sey sy} e

(av
2102) 'S8 $.02

"SOISEM SNopJeZEY
pue plos 10 ewsbeuew
Alpusuj-000  sequasaid g3

'$S9UISN( O H10M N0 BUKIIED B)lum pajeiousD
8ISBM DIIOS 4O JUNOWE By} 80NPaI ISNW SONRUS pue
S[ENpIAIpUl 1By} sepioid S Sy oY su ur paquosed
S 8q pinoys wslaebeuey ‘ssisem yons jo siojescueb
9y} uodn sisel Blsem [BUISNPUI JO |BDIWSLD ‘|eoipaw
‘Snopiezey jo owsbeuew oy) jeyl sepiaoid b sy

(av
LLOZ) 'S’ 8902

19y Juswebeuel sisep plog

“ISlEM

A NODIOIVL

dSSM +ndioyg fo yoday sy



0s

Al NOQIOIVL

‘sjoedull |RUBUILICIALS

8y 01 soud ‘pedaN ul pajeniul aq o} salold aql __m .6
8[0Ao Buuueid ayy i QomaE_ [eluSLIUOAAUS BU) m_._;Em@E_m.
iaye saInsesw aANoaya Jaylo pue aapuasaid Supjeuepurl
Aq sjoedun ssieApe sleulwe Jo arbipuw pue wﬁ@a@f

- .“..

o

.3@

7N

\4./ ?\w%

pelediopue el Jo uoneneas | sagsod sy sjowosd pue oeloid B AQ pesnes eq of (av
1o} pemo(i0) ueaq sey siy)l | Sjoedul [BIUSLIUONAUS QU] SSBSSE 0] SWIE Saul@pin 0661 'S'9 6¢02 sulapINg y|3 jeuonen
% g S[EenuUeR 7 saullRpingy
*Aollod UiesH B
Aeleg jeuonednoog yum sieap Sainl 95ayl JO 2 UONJag e
'8|n1 siy) vi0C
AQ pesnool Japew SIyl SI9A00 | ‘10w J0deT eyl Jo 81 UOIDeS SU) Iepun | O] pelsiuoo qv
1eloid pesodosd siyl 10} JW3 | 1omod syl Buisioiexe AQ sejns asayl panss| sey NOD s | g102) 'S'9 5202 ss|ny J0qe
"SO]1SEM Pi{0S JO Juawsbeuews
» uopefaibag uo S3sSNO0 BINJ SILE JO £ UONIAG e
"B sIy} "890¢ 1OV wewsbeuep
_E pesnoo) JelBW SiY] SIBA0D | SISEA PIOS SUl JO 06 UOIeS 8yl Aq paliajuod tav
waloud pesodoid siyy 10 JIWT | Jomod ayl Buisidiexe Aq sejnu aseyl penss| sey NoY | £10g) 'S'd 0208 s8Ny JusLebeuepy 81SeaA plOS
"SJBWINSUOD
AQ uopezypn 8oIAI8S JO SUOIIPUCI Yl MO SI8G e
1erem Bupjuup 1oy spiepuels Aljenb jo soueusjulBW
pue uognpod JsjeM (O |0NUOD DYl YUM SBI(
“Jayem Bupjuup 8sn Jo Buisuad)| yum sjeeq .
‘uonelysibal 1oy sunpacold auj 1IN0 S19S pUB SUONBIOSSY
‘suoisnoid asayy 8 pamoo} | 488N s8lepn Bunjuug Jo uonBULIO) BY) 10} SEPIADIH e (av
sey Jeloid pasodosd eyl “Aeyem Bupjuup jo asn ayy sajenbey « | g661) ‘S'8 G502 suoire|nBay Ja1epn Bupjuig
‘5I8P|0Y 9SUBI|| PUB SUOIBINOSSY
lasn Jorepn Jo suopebiqo pue siybu syl N0 $19G e
"8SuSd| B UIBqC O) pUe UONRIDOSSY
198 JolepA e s2siBal 0] eunpesold Byp N0 S19Q e
"SUoISIADId 888yl Pamo| (0} "wawwabeuew a0inoss) tav
sey 10eloid pesodoid ay) | 121em Bulesob uoneinbey epeiqwin syl SI SiyL e | £661) 'S'9 0502 suopenBay s0INosey ISIEM
oeloid pesodoud al)
o} ant sy} Jo Juawalinbal "91SEM PIIOS Wwoly uonnod (‘aveesl)
syl SI8A0D diNT  » | uo joedw) aslteape ayy Buyonuoo Aq adoad uowwod 'ag 602
‘aseyd uolonJsuod ay} B 0UBIUBAUOD E_ch 8yl 8.nsue Osfe osdy) e wEmEu:mE(
I3 i

dSSM ndloyg fo yiodayy g1,




1S

AL NOJI/O3VL

<

610/81020MS 334500008 ..
‘uonnjjod asiou jo sjoeduul yyesy sy) Buonpas o
"PAmOljo) 9 jm saullspin syt | Ul souepinB Jayo o) peubisep are jey) [9A3] ANUNWIWIOD (av COHM -
‘Bupoyuow Ayjenb ssjou Buung | 18 Ayrenb asiou ul sprepuels |eqolb 10 siseq sopnodd )| | 6664) ‘S'H SS02 | AQ asioN Auunwiwon oy sauj|epingy; |.
‘uonn|od asiou 1o syoedw
"PRMOJIO} 8] iim soullepinb siuy | yyesy ey Gulonpas ul souepinB ieyo o) paubisap ale tgv
‘Bunoyuow Ayjenb esiou Buung | yeyr Aujenb asiou vl sprepuels [BUOIEU JO} SISEQ sapinoid )| | 2L02) 'S'9 9902 SeulfepINg) plepue)s asioN [BUONEN
"PAMOY|0} pUe paIspISudd eq 1o1em bupjulLp
I seuapinb sy ‘Bunioyuow | Jo Aejes eyl esiwoidwos ABw Byl Spiezey woy XS av uonipg yuno4 ‘Auren)
Ayrenb larem Buiing | ey Buibeuew Jo} OHM JO UOHEPUSWIWNSI Byl sapiaoad § £102) 8’8 £202 | so1em-Bupjung 10} Sauleping  OHM
‘ucpnjiod Jie jo
“pamolio} aq s saulepinbG sy | sioedun yyesy syr Bujonpas w sauepinb Jeyo ol paublsap {(av aepdn
‘Bunoyuow Ayrenb sie Buung | ase yeuy Ayjenb e uj spiepuess jeqoyB oy siseq sepinoid W | S002) 'S’ 1902 | regoro ‘sauliBpIND  Alen Wiy OHM

‘gjgeureisns s1oeloid uswdogasp

WoJ) SWeuaq OJWoUDDde ) 8Yew O} SB 0§ ‘uchenu

dSSM ndloyg fo yodoy 377,



IEE Report of Bhojpur WSSP

4.2 Environmental Agreements
4.2.1 International Environmental Agreements (Conventions & Treaties)

127. Nepal is a signatory to many international agreements and conventions
related to environmental conservation. However, all of those coventions are not
interrelated to the proposed project. The conventions related to he proposed
project are as follows:

a) The Convention on International Trade in Endangered Species of Wild Fauna
and Flora (CITES), 1973

b) International Covenant on Economic, Social and Cultural Rights (ICESCRY),1976
c) Worst Forms of Child Labour Convention, 1999

128. The relevance of the aforementioned environmental agreements to the
Subproject are with their emphasis on human activities to (i) take measures to
protect local, as well as global, natural resources and environment; (i) prevent or
reduce the causes of climate change; and (iii) anticipate and mitigate the adverse
impacts of climate change. The country is also committed to the Millennium
Development Goals, the seventh goal of which is to “ensure environmental
sustainability” targeting the reverse of loss of forest and environmental resources,
reduction of biodiversity loss, and increase in the proportion of the population with
sustainable access to safe drinking water and basic sanitation.

129. The Bhojpur Water Supply & Sanitation Project does not and will not break or
go against Nepal's commitment to these international agreements.

4.3 Environmental Standards

130. The key environmental quality standards applied in the GoN IEE (as well as in
the ADB IEE) are listed below and their details are featured in Annex 2B:

¥ National Drinking Water Quality Standards 2062 B.S. (2005 A.D.)

»  National Ambient Air Quality Standards, for Nepal (NAAQS), 2003 A.D. &
Updated in 2012 A.D.
Nationai Diesel Generator Emission Standard,2012

»  Nepal Vehicle Mass Emission Standard, (NVMES), 2062 B.S. (2012 A.D.)

»  The key environmental quality standards applied in the GoN |EE (as well as in
the ADB IEE) are listed in Tabie 13 and their details q@ﬂh@z:acceptabie level

| _\_cr_i_ter\ia of these standards are featured in Annex ZB\_':,.M
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Table 13: Relevant Environmental Quality Standards

Ambient air quality National Ambient Air Quality WHQ Air Quality Guidelines, Global
Standards, for Nepal, 2003 Update, 2005

Noise National Noise Standard Guidelines, WHO Noise Level Guidslines
2012

Drinking water quality National Drinking Water Quality WHO Guidelines for Drinking-water Quality,

- Standards, 2005 Fourth Edition, 2011

E.mISSIOI"l standard for National Diesel Generator Emission

diesel generator Standard 2012

discharge to ambient Air ’

* For surface and groundwater quality monitoring, the National Drinking Water Quality Standard shall be applied
since these resources are used for drinking.
Source:IEE Study,2018/019

131.  As shown in the above Table 13, National Ambient Air Quality Standards, for
Nepal, 2003 is enforced by GoN that has set quality standards for seven
parameters TSP, PM10, Sulphur Dioxide (SO2), Nitrogen Oxide (NO2), Carbon
Mono-oxide (CO), Lead (Pb) and Benzene at national level. Similarly, WHO Air
Quality Guidelines, Global Update, 2005 enforced by WHO has set quality
standards for four parameters PM10, PM2.5, SO2 and NO2 at international level.
Both standards provide guidelines to follow and comply the set standards for the
ambient air quality during construction period. The acceptable level criteria for
ambient air quality as per both standards are given below:

Table 14: Standards for Ambient Air Quality

O 10,600 N 16,000
15-minute 100,908 - 100,000
Ph 1-year 0.5 - 8.5
Henzeno 1-yeat 20 - R
Source:
T Pamional Ambient Ar Gusity Standsidt for Nepsl, 2003, Ottained fron Etviroement Siattics of Hepal 2011, Government of Hapsl,
iohst Piaring £ on SecTetasist, Contrat B of Statalics, Ksthmuwnd )

Berretarat, Hapal
** Enviconmentyl Heath and Sutely, Ganeral Gulieings, 2007, internationst Finance Corparstios, Vart Batk Group,
A e Suasty Guideinisg mﬁmie,j‘w’fm' 2000, WHO Reyioos! G150e o Ewvope, Copsriragen, ol .
Parameter tnat esher hin f4 Gfiing starderd value for 24-Nour chaervation or-wih YYHO guideine vakie for 24.nau oiservestll . ST L

thste sdringant thare that haciied i the nationsl standurds,
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132.

Similarly, National Noise Standard Guidelines, 2012 has set the standard
noise levels measured in dBA for Inustrial area, Commercial Area, Rural
Residential Area, Urban Residential Area, Mixed Residential Area and Quiet
Area. This also has provision of standard values for the noise level generated by
Water Pumps and Diesel Generator also. This is limited within the country only.
For international level, WHO Noise Level Guidelines has set the standard noise
levels measured in dBA for two areas that includes residential and commercial
areas. The standard values for ambient noise quality are given in the table given
below:

Table 15: Standards for Ambient Noise Quality

Industrial are 75 70

Commercial area 65 55 7 0
{Rural residential area 45 44

Urban residential area &% 50 55 48
Mixad residential area 63 55

et aren 50 44 . .
Water pump 65 .

thiesel generator 8 -

* Gudetngs for Cottvnunity Noise, WHO, 1393,

Source:Environmental, Health and Safely General Guidelines, 2007 International Finance
Corporation, World Bank Group.

133. Similarly, National Drinking Water Quality Standards, 2005 provides

guidelines for various parameters for the required frequency of water quality
monitoring. This is acceptable at the national level only. For international
standards, WHO has set standards for drinking water quality. This is shown in
detail in the following table:
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Table 16: Standards for Drinking Water Quality

TNTY
TCy
A
jon
\ mA
Physcal
gt
mt
me
mgl
mg#
#x
mh
gl
g
Tekal Hardness -
e e o
Zine g 3 nane established
Mercury gl 8001 £.008
Alarminuem mA 02 none established
Residual Chiorine o 81-02 §M
Micro Germs | MPN/100n# ] mwst not be delectable i sy 100 mé
Total Collorm MPNAOOH | 0 $5% of samples iahen samipic

*  Huuth-based guidelne vekmes

** Figures in parenthesis are upper rangs of the standsrds recommended,

*  These standards indicate the maxinum and minimur inds.

“* From WHO (2003) Chiorine in Drinking-vester, which siates Bt this value is congervative.
Paramester with WHO quidefine vakie &8 more siringent than national standard vae,

Nationai Brinking Water Ciualty Standards was oblained from the Environment Statistics of Hepat 2011, Governmant of Napal,
National Planning Commission Secratariat, Cantral Bureay of Statistics, Kathmandu, Nepat

Source: Nationai Drinking Water Quality Standards, 2005 and Implementation Directives for
NDWQS, 2005

134.  National Diesel Generator Emission Standard, 2012 has been introduced by
the Government of Nepal in 2012 for new and in use diesel generators with a
capacity of 8 kW-560kW {under the 1997 Environment Protection Act). The
emissions standards set for new diesel generator imports is equivalent to Bharat
Stage il standards and, for in-use diesel generators, is equivalent to Bharat
Stage II. The Diesel Power Generation: Inventories ar_];iglack Carbon Emissions
in Kathmandu Valley, Nepal 60 emissions limits are 3R four major pollutants:
CO, HC, NOXx, and PM. This is given in detail b%w:fgﬁh\;

SN e

e ol it

%% S“Pﬁyndw"f“{g&
Pl - T
) %ﬁhngwﬂﬁ%’"
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Table 17: National Diesel Generators Emission $tandards, 2012

1. Emissions Limits jg/xwhi for imports of New Diesel Generators

Category (KW} o HC+NO, PM

ki< 8 B.00 7.50 6.80
8 = kW <19 6.60 7.50 0.80
19 = kW <37 5.50 7.50 .60
37 u kW <75 5.00 470 0.40
75 = kW <130 5.00 4.00 0.30
130 = kKW <560 3.50 300 6.20

Note: This standord is equivalent to Bharat N standards.

2. Ermissions Limits (g/kwh) for In-use DG Sets

Lategory (kW) o HC N3, L]

kW< 3d 8.00 1.30 9.20 1.00
8 = kW <19 5.60 1.30 8.20 0.85
19 = kW <37 6.50 1.30 9,20 .85
37 = kKW <75 8.50 130 920 0.85
75 = kW <130 5,00 130 9.20 0.70
130 = kW <550 5.00 1.30 9.20 G.54

Note: This standord is equivalent to Bharat N staniderds.
o} Sompiing collection point should be locoted ot one-third of the DG set stack height.
b} kWo Power Factor ™ kW

¢} Testing Methodology: Should be wccording to 150 8178 or equivident to 150 8178 standard set by the
manufacturing country.

Source: Diesel Power Generation,2014 by The World Bank
4.4 Environmental Assessment Requirements

135. The Project is subjected to the environmental safeguard requirements of both
the ADB and Government of Nepal.

4.4.1 Environmental Assessment Requirements of the ADB

136. All projects funded by the ADB must comply with the Safeguard Policy
Statement (SPS) 2009 to ensure that projects funded under ADB loan are
environmentally sound, are designed to operate in compliance with applicable
regulatory requirements, and are not likely to cause significant environmental,
health, or safety hazards. Concerning the environment, the SPS 2009 is
underpinned by the ADB Operations Manual, Bank Policy (OM Section F1/0OP,
2010). The policy promotes international good practice as reflected in
internationally recognized standards such as the World Bank Group's
Environmental, Health, and Safety Guidelines1.

137. ADB'’s Environmental Safeguards policy principles are defined in SPS (2009),

B

Safeguard Requirements as per Table 18 and the IEE isi__: ed to meet these

requiremsents. %“

aa"t’a’n et &
By, By

&y Wity Sy 95
e
S
. N f T
— h Pl g
! New Version of the "World Bank Group Environment:gl?{th, ni ﬁéba% Guidelines”, April 30, 2007, Washington, USA.
il@ﬁ g .

http:{/www.ifc.orgfifcext/enviro.nsf/Content/Environme |

L
/"]ﬂ_.,/
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Table 18:SPS 2009 Safeguard Requirements

Use a screening process for each proposed project,
as early as possible, to determine the appropriate
extent and type of environmental assessment (EA)
so that appropriate studies are undertaken
commensurate with the significance of potential
fmpacts and risks.

"REA has been undertaken, indicating that the

Project is NOT: (i) environmentally critical;
and (i} adjacent to or within environmentally
sensitive/critical area. The extent of adverse
impacts is expected to be local, site-specific,
confined within main and secondary influence
areas. Significant adverse impacts during
construction will be temporary & short-term,
can be mitigated without difficulty. There is no
adverse impact during operation. Hence, IEE
is sufficient.

Conduct EA to identify potential direct, indirect,
cumulative, & induced impacts and risks to physical,
biological, socioeconomic (including impacts on
fivelihood through environmental media, health and
safety, vulnerable groups, and gender issues), and
physical, cultural resources in the conlext of the
projects area of influence. Assess potential
transboundary global impacts, including climate
change.

IEE has been undertaken to meet this
requirement. (Chapter 6 & 7). No
transboundary& global impacts, including
climate change.

Examine alternatives to the projects location,
design, technology, and components and their
potential environmental and social impacts and
document the rationale for selscting the particutar
alternative proposed. Also, consider the no project
alternative.

Analysis of alternatives
Chapter 6

is presented in

Avoid, and where avoidance is not possibte,
minimize, mitigate, &/or offset adverse impacts and
enhance positive impacts using environmental
planning & management. Prepare an EMP that
includes the proposed mitigation measures,
environmental monitoring and reporting
requirements, related institutional or organizational
arrangements, capacity development and training
measures, implementation schedule, cost estimates,
and performance indicators.

An EMP has been prepared to address this
requirement.

Carry out meaningiul consultation with affected
people &facilitate their informed participation. Ensure
women’s  participation.  Involve  stakeholders,
including affected people & concerned NGOs, early
in the project preparation process & ensure that their
views & concerns are made known to & understood
by decision makers and taken into account. Continue
consultations with stakeholders throughout project
implementation as necessary to address issues
related to EA. Establish a GRM to receive & facilitate
resolution of " -affected people’s concems &
grievances on pfoject’s environmental performance.

Key informant and random interviews have
been conducted. A grievance redress
mechanism for the resolution of valid Project-
related social and environmental
issues/concerns is presented in Section VIII.

TAEC/ICON Jv
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e S uard | B S T

Disclose a draft EA (including the EMP) promptly, | The draft IEE will be disclosed on ADB's
before project appraisal, in an accessible place & a | website before Project appraisal. The GoN
form & language(s) understandable to affected | has approved the IEE Report. Copies of both
people & other stakeholders. Disclose the final EA, & | SPS-compliant IEE and GoN-approved |EE
its updates if any, to affected people & other | will be made available at the offices of the
stakeholders. PMQ, ICG and WUSC for public consultation.

Implement the EMP and monitor its effectiveness. | EMP implementation, reporting and disclosure
Document monitoring  results, including the | of monitoring reports are in this IEE.
development and implementation of corrective
actions, and disclose monitoring reports.

Do not implement project activities in areas of critical | The project does not encroach on areas of
habitats, unless (i) there are no measurable adverse | critical habitats. No trees will be cut, However,
impacts on the critical habitat that could impair its | ground cover and low shrubs in the project
ability to function, (ii) there is no reduction in the | footprint and some work easement will have
population of any recognized endangered or critically | to be removed from the transmission main.
endangered species, and (jii) any lesser impacts are | Although in due time, ground cover is
mitigated. If a project is located within a legally | expected to grow over the backfilled affected
protected area, implement additional programs to | area naturally, EMP recommends seeding of
promote and enhance the conservation aims of the | the re-surfaced area to accelerated re-growth.
protected area. In an area of natural habitats, there
must be no significant conversion or degradation,
unless (i} alternatives are not available, (i) the
overall benefits from the project substantiaily
outweigh the environmental costs, and (i) any
conversion or degradation is appropriately mitigated.
Use a precautionary approach to the use,
development, and management of renewable natural
resources.

Apply pollution prevention and control technologies | This requirement is only minimally applicable
and practices consistent with international good |to the Project in the aspect of waste
practices as reflected in internationally recognized | generation, e.g., effluent from septic tanks
standards such as the World Bank Group’s | and generated sludge and sludge disposal
Environmental, Health, and Safety Guidelines. Adopt | from water supply and sanitation structures.
cleaner production processes and good energy | The Project will not involve hazardous
efficiency practices. Avoid pollution, or, when | materials subject to international bans/phase-
avoidance is not possible, minimize or control the | cuts.

intensity or load of pollutant emissions and
discharges, including direct and indirect greenhouse
gases emissions, waste generation, and release of
hazardous materials from their production,
transportation, handling, and storage. Avoid the use
of hazardous materials subject to international bans
or phase-outs. Purchase, use, and manage
pesticides based on integrated pest management
approaches and reduce reliance on synthetic
chemical pesticides.

Provide workers with safe and healthy working | EMP provides meagures to mitigate health
conditions and prevent accidents, injuries, and | and safety hazar __°+ Uri:ng construction and
disease. Establish preventive and emergency | operation.
- | .preparedness and response measures to avoid, and %% G

| where avoidance is not possible, to minimize,

TAEG/ICON JV T Pt 58




1EE Report of Bhajpur WSSP

adverse impacts and risks to the health and safety of
local communities.

Conserve physical, cultural resources and avoid The Project will not affsct any physical,
destroying or damaging them by using field-based | cultural resource. The EMP recommends the
surveys that employ qualified and experienced | measure/s mitigate the adverse impact on
experts during the environmental assessment. | PCRs in case of the chance find.

Provide for the use of “chance find” procedures that
include a  pre-approved management  and
conservation approach for materials that may be
discovered during project implementation.

Source: Safeguard Policy Statement ADB,2009 and IEE Study,2018/019
442 Environmental Impact Assessment Requirements of Government of Nepal

138. The Environmental Protection Rules (EPR) defines the environmental impact
assessment process that should be followed in the preparation, review, and
approval of environmental assessment reports.The process applicable to the
Project is summarized in Table 19 given below.

Table 19:The GoN IEE Report Preparation, Review, Approval and Implementation Process

Proponent refers to EPR Schedules 1 & 2 for the required environmental | The project requires an IEE.
assessment (IEE or ElA) to carry out.

If proposed project requires an IEE, Proponent prepares an IEE schedule | The project has secured an
of work/ToR using the format prescribed in Schedule 3 of the EPR and | approved ToR.
submit this to the CSA for approval.

Proponent carries out IEE according to the approved work schedule/ToR | The project carried out IEE
and prepares an IEE Report following the format prescribed in EPR | and prepared the IEE Report
Schedule 5 and incorporating stakeholders’ feedback applying the | accordingly.

consultation procedure specified in the EPR.

Proponent submits 15 copies of the IEE Report along with the project | Project submitted documents
proposal and recommendation of the Municipality to the CSA. accordingly for review and
approval.

CSA conducts review and grants approval of IEE Report.

> If thereview reveals project implementation to have no substantial
adverse impact on the environment, CSA approves within 21 days
from receipt of thereport.

> If thereview reveals the necessity to carry out an EIA, Proponent
conducts an EJA following the prescribed EIA process.

Proponent implements approved IEE Report and any terms and | Project has not started and
conditions given with the approval. being implemented

CSA monitors and evaluates the impact of project implementation. When | Project has net started and
necessary, issue directives to the Proponent to institute environmentai | being implemented
protection measures.

""t“n\ T
MoWS conducts the environmental audit after two years ofipfct Project- has not started and
commissioning/operation. e 1| beirig implemented
%% ot F
Source: IEE Study 2018/019 y%d%@ & TR
S I
o et sean s —
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5.1 Existing Physical Environment

5.1.1 Landforms and Topography

139. The project area is located in Bhojpur Municipality, which is situated in
Bhojpur district of the Province 1 of Nepal. It lies between 27°07' 58" N to 27°16'
42" N latitude to 87°02' 40" E to 87°04' 56" E longitude. The municipality is in a
hilly region with an aititude ranging between 560 to 2560 m above mean sea level
with an average altitude of 1630 meters.

5.1.2 Geology & Soil

140.  The proposed project lies in the middle/iesser himalayan zone. The geology
of this area indicates the existence of slate, phytllite,schist, quartzite,

limestone,dolomite etc. The soil types observed in the project area belongs to
alluvial sail.

5.1.3 Land use pattern

141, No data regarding land use pattern couid be obtained during the IEE study.
Hence, field study judgement has been adopted to study the existing land use
pattern of the project area. During fieid study, it has been observed that
generally, the agricultural land dominates the land use pattern of the project area.
This is followed by forests and residential areas. Likewise, the remaining area
has been used by rivers & rivulets and commercial areas.The area is an
amalgamation of residential, business, and agricultural localities.

5.1.4 Water Resources

142. The project district, Bhojpur is rich in water resources, as there are various
sources of water. The project area has potentiality of surface water only. The
major river of the municipality is Akhuwa Khola which is used as a source of
drinking water, irrigation and electricity production. The other rivers bordering the
project municipality are Pikhuwa Khola and Shera Khola. Hence, this area has
been used by various hydropower development projects like Taksar-Pikhuwa
River Hydropower Project, Pikhuwa Khola Small Hydropower Project and other
small hydro projects.The two proposed stream sources clustered in former
Teema VDC at Tin Bhangale are draining to Sangentuwa Khola, which ultimately
drain out in Pikhuwa Khola. L
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5.1.5

5.1.6

5.1.7

147.

Climate

143.  The climate in Bhojpur is warm and temperate. When compared with winter,

the summers have much more rainfall. The Koppen-Geiger climate classification
is Cwb. The average temperature in Bhojpur is 17.6 °C. The average annval
rainfall is 1602 mm. The driest month is December, with 11 mm of rain. In July,
the precipitation reaches its peak, with an average of 382 mm. June is the
warmest month of the year. The temperature in June averages 21 .8 °C. At 10.4
°C on average, January is the coldest month of the year. There is a difference of
371 mm of precipitation between the driest and wettest months. The variation in
annual temperature is around 11.4 °C.

Water Quality

144.  During the survey, respondents were asked in term of existing water quality in

the project area. The survey revealed that about 4% (86) of respondent feel as
good quality where as large numbers 96% (2103} feel satisfactory or moderate in
term of water quality. Their response is categorized as good or satisafactory in
terms of their sensitivity to the taste, colour , visibility (turbidity) and incidence of
water borne diseases.

145.  The field study shows that some of the existing systems carry out occasional

disinfection (use of 3-5 kg bleaching powder once in a month during rainy
season). During field survey,water samples collected from the proposed sources
were tested for various physical and chemical parameters. The test reports show
that all parameters of water quality of the sample collected from Tinbhangale
Source and Other Sources that includes Jor Sanghu,Tindhare & Daduwa sources
within the permitted value of NDWQS. These water quality test reports are
included in Annex 6.

146.  Similarly, during field study, simple bacteriological tests (Coliform P/A Test

Vial) which has been developed by ENPHO to determine the presence of
Coliform bacteria at the water source was carried out. This on-site bacteriological
test is based on the principle developed by Manja et. al in 1982. The test is based
on the readily observable formation of black precipitate iron sulfide in the test
bottle, as a result of the reaction of H2S with iron.The results of the Coliform P/A
Test Vial shows that the sam ples collected are contaminated with bacteria.

Air Quality

Air pollution is generally caused by fugitive "m vehicle movements e.g.
old and over smoky buses, tractor, heayy aftd __c_'rloaged trucks, old jeeps
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particularly over unpaved roads, construction activities, and wind action on
unpaved exposed surfaces. Air emissions come from household cooking, open
burning, and moving vehicles. Emissions from these sources are scattered

regarding both locations and timing. Hdwever, the magnitude of air quality

problems in Bhojpur is not that severe,

5.1.8 Acoustic Environment
148. The sources of noise in the Project area are from the construction activities,
vehicle movements, and industrial activities. The anthropogenic noise is confined
in few clustered settlements and market places only in the daytime.
5.1.9 Landslide Susceptibility
149. The project town lies in hilly region hence, there is possibility of landslide. But,
there is no record of occurrence of significant landslide in the project area. The
study reveals that temporary landslide may occur. However, this can be mitigated
through precautionary measures during project construction,
5.2 Existing Biological Environment
5.2.1 Fiora
150. Bhojpur District is blessed with natural beauty of floral diversity. The site
specific vegetation types are decribed below.The major plant life forms available
in the project area are given in Table 20.
Table 20: Major Plant Life Forms Found In the Project Area
5.No. | Scientific Name Local Name Family Life Forms
1 Rubus ellipticus Ainsslu Rosaceae Shrubs
2 Emblica offficinalis Amala (Indian Gooseberry) Euphorbiaceae | Trees
3 Pieris ovalifolia Angeri Ericaceae Shrubs
4 Adhatoda vasica Asurg Acanthaceae Shrubs
5 Melia azedarach Bakena/Bakaino Meliaceae Trees
6 Ficus bengalensis Bar Moraceae Trees
7 Terminalia bellirica Barro Combretaceae | Trees
8 Aegle marmelos Bel (Wood Apple) Rutaceae Trees
9 Rhus succedanea Bhalayo Anacardiaceae | Trees
10 Populus ciliata Bhote Pipal Salicaceae Trees
11 Lagerstroemia Parviflora Bot Dhayaro Lythraceae Trees
12 Schima wallichii Chilaune Theaceae Trees
13 Bassia bulyracea Chiuri Sapotaceae Trees
14 Berberis arisiata Chutro Berberidaceae | Trees
15 Debregeasia orientalis Daar Urticaceae Shrubs
18 Garuga pinnata Dabdabe Burseraceae Trees
17 Musgsaenda macrophylla Dhobini __.| Rubiaceae Shrubs
18 Colebrookea oppositifolia Dhusure 0 Lamiaceae Shrubs
19 Callicarpa macrophyila Guenlo p Verbenaceae Shrubs
20 Lannea coromandelica Hallunde % 1 %ﬁsnarcardlaceae Trees
9!1)411&«@;’&\'a
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§.No. | Scientific Name Local Name Family Life Forms
ey Terminalia chebula Retz Harro Combretaceae | Trees
22 Eugenia jarnbolana Larn. Jamun Myrtaceae Trees
23 Phoebe cathia Jhankri syaula Lauraceae Trees
24 Ficus facor Buch. Kabro (Seto) Moraceae Trees
25 Anthocephalus chinensis Kadam Rubiaceae Trees
26 Myrica esculenta Kafal Myricaceae Shrubs
27 Adina cordifolia/Haldina Karam/Karma Rubiaceae Trees
cordifolia
28 Acacia catechu Khair Leguminosae Trees
29 Ficus cunia Buch.-Ham, ex. Khanayo Moraceae Trees
Roxb.
30 Sapium insigne Khirro Euphorbiaceae | Trees
31 Morus alba L. Kirmbu Moraceae Trees
32 Litsea polyantha Juss. Kutmiro Lauraceae Trees
33 Duabanga grandifiora Lampate Lythraceae Trees
34 Engelhardia spicata Mauwa Juglandaceae Trees
35 Erythrina stricta Phaledo Fabaceae Trees
36 Ficus religiosa Pipal Moraceae Trees
37 Pinus roxiburghii Sallo Pinaceae Trees
38 Terminalia tomentosa Sajh Combretaceae | Trees
39 Bombax malabarim3 D.C. Simal Bombacacea Trees
40 Vitex negundo Simali Verbenaceae Trees
3 | Mallotus phifippinensis Muell, Sindure Euphorbiaceae | Trees
Arg.
42 Albizia stipulata Boiv. Siris Leguminosae Trees
43 Dalbergia sissoo Sisam Fabaceae Trees
44 Bauhinia purpurea L. Tanki Leguminosae Trees
45 Toona sureni Tuni Meliaceae Trees
46 Alnus nepalensis Uttis Betulaceae Trees

Source: Source: IEE Field Visit Survey, 2015/16

5.2.2 Fauna
151.  Some species of mammals- available in the project area is given in the table
given below. The status of these mammais are as per IUCN & IBAT reports.
Table 21:Mammals in the Project Area
NS c.- Sclentific Name English Name Local Name Status
Felis Chaus/Priongifurus
1 Benaalensis Jungle cat Ban Dhade LC
2 | Canis lupus Wolf Bwanso LC
3 | Panthera pardus Common Leopard Chituwa Vu*
, Northern Plains Gray
Semnopithecus entellus
4 emnopithecus entelius Langur Dhedu tc
S | Hystrix hedgsoni (Brachyura} Malayan Porcupine Dumsi LC
6 | Vuipes bengalensis Bengal Fox Fyauro LC
. Lampakhete
’ T _.ho. ...sflon “nan Chamero L
.8 1 Martes flavigula Malsapro Lc
179 | Mus musgulus Musa LC
- A4 -
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Source: IEE Field Visit Survey, 2015/16

152.

NSC; Scientiflc Name English Name Local Name Status
" Five Stripped Palm Paanch Dharke

10 | Funambuius Pennantii Squirrel Lokharke LC

11 | Macaca mulatia Rhesus Monkey Rato Bandar LC

12 | Gangetica Canis Aureus Golden Jackal Syaal LC

status of these birds are as per [UCN & IBAT reports.

Table 22:List of Birds in the Project Area

Some of the birds reported in the forest areas are listed in Table 22. The

S.No. Scientific Names English Name Local Name Status
1 | Eudynamys scolopaceus Common Koel/Western Koel | Koili LC
2 | Tyto alba Common Barn owl Gothe Latokosero LC
3 | Coturnix coturnix Commeon Quail Baftai LC
4 | Passer domesticus House Sparrow Ghar Bhangera LC
5 | Pellorneum ruficeps Puff -Throated Babbler Thople Bhyakur LC
6 | Psilopogon cyanotis Blue-eared Barbet Basanta LC
7 | lctinaetus malaiensis Black Eagle Dronak Chil LC
8 | Arborophila torqueola Common Hill Partridge Piura LC
8 | Acridotheres tristis Common Myna Dangre Rupi LC

10 | Streptopelia orientalis Oriental Turtle- Dove Taame Dhukur LG
11 | Bubo nipalensis Spot Bellied Eagle Owl Mahakaushik LC
12 | Cuculus micropterus Indian Cuckoo Kafal Pakyo LG
13 | Pycnonotus cafer Red Vented Bulbul Jureli LC
14 | Corvus macrorhynchos Large Billed Crow Kaalo Kag LC
15 | Lophura leucomelanos Kalij Pheasant Kalij LC
16 ?gg’rﬁiﬁgﬂf S?g;f:) Grey Night Jar Phusro Chaite Chara LC
17 ﬁ:‘%grg}afma virens (Psilopogon Great Barbet Nyauli LC
18 | Psittacula himalayan Slaty- headed Parakeet Madana Suga LC

Source: IEE Field Visit Survey, 2015/16

163.

are presented in Table 23.

Table 23: List of Reptiles and Amphibians Found in the Project Area

The commonly found reptiles and amphibians observed in the project area

Nsc; Scientiflc Name English Name Local Name Status
1 | T. albolabris Green Pit Viper Haryau LC
2 | Boiga trigonata Indian Gamma Snake g\g:uaos(;Sarpa,‘l“lnshe, LC
3 | Ovophis monticola Chinese Mountain pit viper | {hhitbire Sarpa LC
4 | Japalura tricarinata IE'::] Keeled Mountain bsiaro N LC
5 quo melanostictus/Duttaphrynus Common toad LC
Himalayanus
& | Rana cyanophylectis Stream Frog Lc*
Source EE Fiod Vit Suppy, 2605 i6- -
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154.  Similarly, common fishes found in the project area are given in Table 24.
These species are found in the nearby water bodies of the project area that
includes Bhulke Spring Source, Jorsanghu Source, Daduwa Stream Tindhare
Source & Tin Bhangale Stream.

Table 24: List of Fishes Found in the Project Area

S. No. Scientific Name English Name Local Name Status
1 | Schizothoraichthys sp Trout Asala LC
2 | Garra annandalei Annandale Garra Chuche Buduna LC
3 | Barilius vagra Vagra Baril Faketa LC
4 | Glyptothorax indicus Catfish Kabre Lc
5 | Neolissocheilus hexagonolepis | Copper mahseer Katle LC
6 | Heteropneustes fossilis Stinging Catfish Singhi LC
7 | Nemacheilidae(Schistura
Multifasciata) Stone Loach Gadela LC
8 | Psilorhynchus pseudecheneis Stone Carp Tite LC
9 | Channa gachua Dwarf Sankehead Hile LC
10 | Tortor Tor Mahseer/Tor Sahar LC
barb
Source: IEE Field Visit Survey, 2015/016
523 Protected Area
185.  No national parks and protected areas exist within the project area.
5.2.4 Forest Area
156.  No land of the forest areas will be acquired for the project construction,
5.3 Socio-economic and Cultural Environment
5.3.1 Demographic Features
53.1.1 Settlement pattern
157.  The settlement pattern of project area is mixed type. The core bazaar area
which is located in ward no. 7 is dense and populated. Similarly, settlement
patern of the other wards are scattered type due to semi urban and rural in
character. The settlement pattern is gradually changing and rural cluster are
developing as market.
5.3.1.2  Population Distribution
158.  As the area of present day municipality is complete ward area of four former
VDCs, total populations of historic time has been estimated by summing
populatlon of these four VDC, The ward-wrs ) 'Q pulations of the project town
accordlng to census, 2001 and 2011 has bee »- -& ted below:
5 Ch
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Table 25: Population of the Concerned Wards ot the Project Town

Warg| W Area Censg.slfgr?s.:lies Cens:.ssgr:s:lies Growth
(Ha) HHs | Pop (PPHA) HHs | Pop [ oppi Rate
1 981.55 | 275 | 1,415 1.4 257 | 1,123 1.1 -2.28
2 84264 | 299 | 1,604 1.9 278 | 1,301 1.5 -2.07
3 252.56 | 345 | 1,688 6.7 350 | 1,534 6.1 -0.95
4 843.70 [ 308 | 1,459 1.7 314 | 1,348 1.6 -0.79
5 189.25 | 362 | 1,527 8.1 489 | 1,771 9.4 1.49
6 221.29 [ 217 | 1,002 45 311 | 1,160 5.2 1.47

7 24457 | 506 | 1,859 7.6 862 | 2,805 | 115 4.2

8 686.17 | 343 | 1,493 2.2 408 | 1,710 2.5 1.37
9 693.01 [ 302 | 1,442 2.1 271 [ 1,112 1.6 -2.57
10 612.66 [ 299 | 1,419 23 291 | 1,182 1.9 -1.81
11 76155 [ 279 | 1,403 1.8 262 | 1,056 1.4 -2.8
Total | 3,110 [3535] 16,311 5.3 4,093 [16,102| 5.2 -0.13

Source: National Population & Housing Census, 2011

159. The total population of Bhojpur Municipality as per census of 2011 is 16,102,
The populations of this municipality during 2001 were 16,311, The analysis of
census population shows that the overall annual growth rate of the municipality is
declining with 0.13%. Most of the wards have declining population growth rate in
last decade. The declining population growth rate attributed to Maoist insurgency
during early 2000 AD. The former Bhojpur VDC along with other neighboring
VDCs were badly affected from the insurgency.

160. The average HHs size of the area has decreased from 4.61 in 2001 10 3.93 in
2011. Ward 5, 6, 7 and 8 of the municipality, area of former Bhojpur VDC, are
only ward having growth rate in the municipality. Ward no 7 is old Bhojpur main
bazaar area, is the only comparatively densely populated ward. The population
density of this ward is slightly high. The overall population density of the project
area increased from 3.77 (2001 AD) to 3.87 (2011 AD) person per hectare.The
consultants conducted a socio economic survey in 2016 of the proposed service
area. It shows that the total population of the service area is 12,323. The
wardwise household number and population of the service area is given in the
table given below.

Table 26: Population of the Concerned Wards of the Praject Town

Ward HHS Population
3 29 148
4 142 698
5 284 1,458
6 232 1,515
7 456 3,239
8 332 1,864
9 260 1,300
10 248 1,091
11 207 1,010
Total 2190 12,323

Source: DEDR,Bhojpur,2018
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5.3.2 Caste/Ethnic Groups
5.3.2.1 Ethnicity and caste

161. The composition of community by caste/ethnic is heterogeneous in nature.
Therefore, diversity of culture, custom, tradition, norms and values exist in the
project area. The household survey of the sub project area has also reflected the
cross section of major ethnic groups of the country,

162.  The survey revealed that among the total 2190 households, Janajati/ethnic
(Newar, Rai, Magar, Tamang etc.) are the main ethnic groups of the project area
comprising of 63.7% (1 395) of total housshold whereas Brahmin/Chhetri, Dalit
and other castes {(Madeshi, Musalman etc.) comprises 26.5% (580), 8.4% (184)
and 1.4% (31) respectively.

5.3.3 Economic Features
5.3.3.1 Economic Actlvities

163. The economy of the municipality is extensively agrarian although most of the
households in the project area depend on more than one occupation. During the
course of household survey of project area, detail information data has been
collected about the major occupation and economic activities of all household
head. The survey shows that, among the total 2190 households, the highest
number of population ie 46.30%(1013) engaged in Agriculture, whereas 23.20%
(508) populations depend on business, 10.80% of (237) populations are engaged
in service. Similarly,about 9.4% (205) and 4.6% (100) of household head are
dependent upon remittance and iabour respectively. However, only 1.1% (23)
households has industry as the source of income and 4.7% (104) households
depend upon other various activities.

164. There are more than 42 hotels/lodges with 524 bed capacities and managed
by 109 staff in the project area. The existing financial institutions are Tourism
Development Bank, Citizen Bank, Bank of Kathmandu, Agricultural Development
Bank, Banijya Bank, Prabhu Bank, Century Bank etc. Similarly, some
cooperatives are also in operation in the area.

165. Likewise, about 73 governmental (including CDO office, LDO office,
Education office etc), non governmental and financial institutions are existing in

the area and providing services to the community.
5.3.3.2 Monthly Income Detalils i
166. As it has already been mentioned t b survey reveai'ed-'that the main
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remittance and wage labour, respectively. Among the total 2190 households,
15.20% (332) HHs have monthly income that ranges from Rs. 7,501 to
Rs.10,876. Likewise, majority of households i.e., 54.10% (1184) HHs have
monthly income in the range of Rs. (10,876-20,000) whereas the monthly income
of 13.30% (291) HHs falls in the range Rs. (20,001-35,000). Likewise, 1.9% (42)
households are earning from Rs. 35,001 to Rs.50,000 per month and only 0.9%
(20) HHs have earnngs more than Rs. 50,000. Lastly, 14.7% (321) households
fall under poor category as they have earnings less than Rs 7,500 per month
only.

167. Hence, the survey shows that about 14.70% (321) households are living
below the poverty level as their earning is less than Rs 7,500 per month only.The
table given below gives details on the distribution of mean monthly household

income,
Table 27: Distribution of mean monthly household income
Ward
Income Range 3 2 5 . 7 2 Py 10 ” Total %

<7500 4 25 52 19 15 66 7 61 72 321 14.7
7501-10875 8 30 | 40 | 40 | 43 74 28 41 28 332 15.2
10876-20000 8 74 | 146 ] 124 | 310 | 182 172 133 55 1184 54.1
20001-35000 6 7 40 36 77 23 49 11 42 291 13.3

35001-50000 3 5 3 8 7 4 2 2 8 42 1.9

= 50001 0 3 5 4 3 2 0 2 20 0.9
Grand Total 20 | 142 {284 | 282 {456 | 332 | 260 | 248 | 207 | 2190 | 100.0

Source: Socio-economic survey 2018
5.3.3.3 Monthly Expenditure Details
168. The socioeconomic survey has also assessed the details on the monthly
expenditure of each households of the service area. The survey revealed that
among 2190 households, 26.70% (584) HHs expend less than Rs. 7500 per
month. Similarly, Similarly, 35.4% of households have expenditure level of Rs.
7,500-10,775% (776) where as 30.7% of household's expenses are in the range

of Rs. 10,876 to 20,000 monthly. Likewise, about 5.4% (119) of households
expend above Rs 20,001-35,000 per month. Similarly 1.7% (39) of household's
expenses are more than Rs. 35,000. Hence, it is found that expenditure level is
less than income level of households within the service area. So, it can be
assumed that capacity for upfront cash contribution and affordability of
community for regular tariff collection after implementation seems hlgh Details of
monthly expenditure level are presented in the table below. o,

3
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Table 28: Expenditure Level of Households by Ward

Ward
Expenses 3| 4| s 6] 7] 8] o] 10] 11| Toa | *
<7500 15/ 57| 96| 42| 25) 53| 16| o4 s 584 |  26.7
750110875 | 7| 61| 99| so| 145| 118| 105| 102| 50 776 | 354
1087620000 | 6| 22| 76| 78| 241| 53| 91 47| s8 672 | 307
20001-35000 | 1 10 12| 17| 36| 4| 33| 4l 13 19| 54
3500150000 | 0] 1 1 4| 2 1 1 0| 2 12 0.5
Aboves0000 | o| of ol 2| 7| 3| 14 1 0 27 1.2
GrandTotal | 29| 142 | 284 | 232 | 456 | 332 | 260 | 248| 207| 2190 | 1000

Source: Sacio-economic survey 2016

5334 Willingness to Pay
a) Monthly Water Tariff

169. The sampled survey was carried out to observe the response of the

community revealed that community towards the willingness to pay for monthly
water tariff. As per the findings, out of total 123 sampled HHs, 56.10% (69)
households prefer to pay monthly water tariff from Rs. 401 to 450 whereas about
17.1% (21) of households prefer to pay tariff from Rs. 251-300. Similarly, another
17.1%(21) of households aré willing to pay between Rs. 151-200 per month.
Likewise, the survey also shows that only 2.4% (3) of HHs are willing to pay from

Rs. 451 to Rs.500 while only 7.3% (9) of households are willing to pay more than

Rs 500. Details information about willingness to pay monthly water Tariff is
presented in the table below.

Table 29:Willingness to pay for monthly tariff by Ward

Ward

Willingness Range 3| 4] 5 7| 8| 9] 10| 11 Total | %

Rs. >500 0| 20 2/0 |0 3/0 2 9 7.3
Rs. 451-500 0] 2|00 |0 j0]0 |0 1 3 24
Rs.401-450 2/ 2] 6| 4|12| a| 25| 5| ¢ 69 56.1
Rs.351-400 2(0f0 2,0 1010 1 1 6 4.9
Rs.301-350 0Jof10]0 |0 {00 1] 1 12 9.8
Rs.251-300 0jo0]12] 4]0 (o0 3 1] 1 21 17.1
Rs.201-250 'ERY 3]0 0 /0/0 |0 0 3 2.4
Rs.151-200 0j0f[12) alo |0 3 1 1 21 17.1
Grand Total 4| 6| 31| 12 12| 4| 31| 8| 15] 123 100.0

Source: Socio-economic survey 2016

b) Up-front Cash Contribution

. 1_ 70. © As per the survey, 90% (1965) of to
pay 5% up-front cash contribution for the prabti
(225) of total HHs seemed unwullnéq’
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5.3.3.5

5.3.4
5.3.41

most of the HHs are ready to contribute required upfront cash so far. Simitarly,
most of the poor HHs has also shown interest towards this project and
willingness for cash contribution even there is provision of free tap connection to
poor household. This indicates the longing, the people of the project town have
for the proposed project.

Affordability

The study has also assessed affordability of community in terms of monthly
income level for expense on water supply & sanitation service. Hence, while
assessing the income level of households, it has been observed that about
14.7% (321) of 2190 households falls below poverty level as per the
implementation guidelines { Income< 7500 per month).This means more than
85% of households can afford monthly water tariff and contribute for up front
cash. Hence, afffordability of the community has been obseved as encouraging
and positive towards the program.

172.  The WUSC can manage provision of subsidy to poor households for regular

monthly tariff assessing the economic condition and affordability

Education & Skills

Education

173.  According to the institutional data obtained from the survey, there are 18

educational institutions including campus for higher education, higher secondary
schools, secondary schools as well as primary schools in service area with 7588
people including students, staffs and teachers. Similarly, almost all of the
educational institutions are relying on tap water provided by the exisitng Silichung
Water Supply System. Likewise, the survey also shows that all the educational
institutions have water-sealed latrines.

174. The socioeconomic survey also assessed on the education status of teach
household head. This survey revealed that about 13.4% (294) of total 2190
household head are illiterate within the project area. Similarly, the literate ratio is just
68% (1491) and more than SLC to above MA are 12%. Details of education status
of household head are presented in the table below.
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5.3.5

5.3.6

5.3.6.1
a)

TAEC/ICON V'

Table 30:Education Status of Household Head by Ward

Ward Grand

Education 3 4 5 6 7 8 9 10 11 | Total | %

llliterate 7 15 92 36 24 13 23 40 44 294 | 134
Literate 18| 116 48 | 141 | 423 248 | 237 | 144 | 116 | 1491 | 68.1
Primary 0 1 44 12 0 14 0 3 1 75 34
Secondary 0 4 3 10 0 27 0 5 58 2.6
SLC 4 1 25 25 2 19 0 27 25 128 5.8
Intermediate 0 5 11 2 0 16 13 55 2.5
Bachelor 0 0 61 3 0 7 3 80 3.7
MA 0 0 2 0 6 0.3
Other 0 0 0 0 3 0 0 3 0.1
Grand Total 29| 142 | 284 232 | 456 | 332| 260 | 248 | 207 | 2190/ 100.0

Source: Socio-economic survey 2016

Health and sanitation

175. The survey also shows that medical facilities for diagnosis and treatments are
available in the service area. Twelve numbers of hospitals, health posts and
polyclinics with 67-bed capacities were recorded in service area. Similarly, some
pharmaceutical stores and medical shops are also available in Bhojpur Bazaar area.

176. The survey revealed that cases of waterbome diseases such as diarrhea,
dysentery, stomach aches and skin disease etc. are found to be very few.
Similarly, cases of mortality by water related diseases are nil. The information
realted to water borne and communicabie disease was crossed checked by visiting
hospital and health posts within the service area. According to the socioeconomic
survey, about 4.27% (526) HHs suffered from diarrhea whereas 3.17% (391}
suffered from dysentery. Similarly, about 2.73% (337) suffered from other diseases
such as skin diseases, stomach pains, fever etc.

Community Infrastructure
Existing Drinking Water Condition
Existing Water Supply
177. Sillichung Water Supply system in Bhojpur Bazaar is the only existing pipe
‘areas of ward no. 7, 8, 9

water system in the project area. The system served

KL
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b) Source Description
178. There are four water sources supplying existing Sillichung water supply system.
All these sources are registered in District Water resources committee. There is no
dispute in water sources, two sources Bhulke and Jor-sangu are in public land and
other sources Daduwa and Tindhare are in private land, which are owned by
Sillichung WUSC. The sources were well protected by stone masonry wall and
barbed wire fencing and covered with vegetated forest.

179. The source Daduwa, Jor-sanghu and Tindhare are clustered in east side of the
municipality in Khurila area. The source Bhulke is located in western area of the
municipality. The details of existing sources are illustrated in the table below.

Table 31:Existing Source Details

Name of the Source Bhulke Daduwa | Jor-sanghu Tindhare
WN of the Municipality WN 4 of BM WN 1 of BM WN 1 of BM WN 1 BM, Khurila
Type (Spring/Stream) Spring Spring Stream Spring

Measured flow (Ips) | 6lps tips 4lps 3ips
Safe Yield (Ips) 5lps 0.74lps 2.5lps 2.5ips

Source: DEDR, Bhojpur,2018

c) Transmission Lines, Distribution Lines and Storage Capacity
180. The cumulative length of transmission line is about 32 km. Entire length of
transmission line comprises of PE pipe. There is less chances of landslide in
transmission pipeline route unless other development activities like road and other
construction works are commenced. Similarly, the distribution pipe line of about 45km
comptises of PE pipe networks are serving water to town. The pipe was not properly
laid and distribution system was not properly maintained.

181. The cumulative storage capacity of the existing system is 555 m®. The storage
capacity is very high as compared to drawing discharge. The storage capacity is
more than 50% of the daily supply.

Table 32:Existing Storage Reservoir Details

Former Ward No. Location Capacity (m°) Condition
5 Hattigaunda 40 Good
5 Hattigaunda 10
5 Hattigaunda 10
5 School Danda 10
5 Kafle Good
5 Welfare Good
5 Panitanki Good
5 Panitanki Very Good
Total '

Source: DEDR, Bhojpur,2018
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182. It has already been mentioned that small storage reservoirs having less than
40m3 capacity and the entire distribution mains are not incorporated in the proposed
system.

d) Coverage
183. Existing system has been serving about 1329 households with approximate
population of more than 10,000 in Bhojpur Bazaar town area. More than 750
household have already applied for tap connection but due to insufficient discharges
avaitable for tapping in the availabie local sources, the tapped discharge are not
sufficient to meet the water demand of the Bhojpur Bazaar area.

e} Service Level and Consumption
184. The existing system has very good operating system. Supply hours for general
public is about 4 hours and for district administrative office, district development
committee, district hospital, district police office, district jail, army barracks, armed
police force barracks supply is 24 hours.

D Tariff
185. Bhojpur Bazaar water supply systyem has adopted progressive tariff system
with water tariff increasing with increase in consumption. However, the adopted
progressive tariff is not proper progressive .The minimum monthly charge for private
connection is NRs. 80 for consumption up to 10 m®, The additional consumption of
one unit is charged at a rate as shown in the table below depending on the level of
consumption. The connection charge for new private connection has been fixed at
NRs. 8,085. The table given below shows the present prevailing water tariff rate in

Bhojpur.
Table 33:Existing Tariff Structure

$. No. Volume Used Monthly Taritf
1 Up to 10 unit NRs. 80
2 11 to 20 Unit NRs. 13 per unit
3 21 to 30 unit NRs. 14 per unit
4 31 to 40 unit NRs. 15 per unit
5 41 to 50 unit NRs. 16 per unit
6 51 to 60 unit NRs. 17 per unit
7 61 to 70 unit NRs. 18 per unit
8 Above 71 unit ' he NRs. 20 per unit

Source; DEDR, Bhojpur, 2018
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g

Operation Costs & Current Tariff

186. The WUSCs have been operating the former individual systems, for which water

supply technicians, supporting administrative/accountant and office staffs are
deployed for managing water distribution, maintenance and meter reading etc.

h)

Problems of the existing system

187. The problems of existing water supply systems and service in Bhojpur
Municipality are as follows:

»

5.3.6.2

a)

The water source is not sufficient to meet present water demand of the
service area. The water shortage is more acute during the dry season;

The supply hour for general public is about 4 hours only while for DCC,
DAQ,District Hospital, District Police Office, District Jail, Army Barracks, APF
Barracks is 24 hours.

The system is intermittent to the public. The present system capacity is not
sufficient to meet water demand of the increasing population;

The WUSC is not able to meet demand for private connections from the
consumers in the service area;

The existing system has no provision of treatment facility therefore the
existing system has not been able to deliver water quality conforming to
NDWQS standards;

The WUSC has not been able to extend distribution system to new areas
where the demand of water exist and most of existing systems need
improvements in terms of its design and construction.

Existing Sanitation Situation
Sanitation Facilities

188. The overall sanitary condition of the Municipality is found to be reasonably
satisfactory. The socio-economic survey (2016) reported that about 97.12% (2127)
among total 2190 HHs have their own latrines. Among this 2127 HHs having latrines,
about 70% (1507) households have ventilated pit latrine whereas 25% (546)
households have pit fatrines, which seems to be temporary and needs to be replaced

or opted for new construction. Only, 3.3% (73) of household are using cistern flush

type of pit latrine. The table given below shows the detail information on latrine facility

| exisitng within the project area.
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b)

d)

regarding this has been tabulated below: ey

Table 34:Type of Toilets in use in Project Area

W
Type of Toitet ard Total | %
3l 415678910
No Toilet o 217|386 |13 "n| 11| e | 29
Pit Latrine 0| 8 |20 |78 [154] 75 | 20 | 78 | 113 | 546 | 249

Ventilated Pit Latrine 26 | 132 | 247 | 140 | 254 | 232 | 237 | 159 | 80 | 1507 68.8

Cistern Flush 3 0 0 10 | 42 12 3 0 3 73 3.3

Grand Total 29 | 142 | 284 | 232 | 456 | 332 | 260 | 248 | 207 | 2190 100

Source: Soclo-aconomic Survey ,2016
189. The existing latrines in the houses as well as in the schools are not maintained
properly. The community has very limited knowledge on the use of sanitary latrines
and personal hygiene especially in the periphery of the core area.

Drainage Facilities
190. There is no proper drainage system for storm water as weil as for the domestic
sewage in the Project area. As the terrain is mostly sieep, people are less concern
about storm water drain. .

Wastewater Management Practices
191. During socioeconomic survey, information regarding the practice adopted by the
people for wastewater management has also been collected through the sample
survey method. The sampled survey shows that out of total 123 sample households,
80.5% (99) HHs has been disposing wastewater into the soak pit while about 17.1%
(21) HHs are disposing wastewater in the kitchen garden. Similarly, only 2.4% (3)
HHs are throwing waste water into the public drain.

192. There is no wastewater treatment plant in the Municipality to treat domestic
sewage/septage. However, the survey shows that 63.40% (78) of the sampled HHs
showed an interest in improving the septage management system and are interested
to pay for it

Solid Waste
193. The major sources of waste generation in Bhojpur Municipality are households,
hotels, hospitals, vegetable and fruits market, meat stores, groceries, clothing/ fancy
stores/tailors etc. There has been no study about types and volume of solid wastes.
However, assessment of the practice on the appropriate site for solid waste disposal
has been carried out during the survey through the sampled survey. The detaiis
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e)

5.3.6.3

a)

b)

Table 35: Practice on Appropriate Site for Solid Waste Disposal

Waste Management Practice Total | %
Pit Near to House 70 65
Private Collector 0 0
Others-Use in Kitchen garden etc, 37 35
Grand Total 123 | 100

Source: Socio-economic survey, 2016
ODF Situation in Service Area
194. Bhojpur Municipality has not been declared as Open Defecation Free (ODF)
area. This proposed project is expected to bring awareness among the people
regarding the sanitation improvement of the project area and this may encourage
them to proceed for declaring their area ODF in the near future.

Locat Institutions

Existing Institutional Situation

195. The main institutions involved in water supply and sanitation sector in the
project area are Silichung Water Supply and Sanitation Committee, Bhojpur and
WSSDO,Bhojpur. WSSDO(Field Office),Bhojpur has been actively supporting the
WUSC to operate the existing water supply system and carry out different WASH
activities in the project area. It has been providing both financial and technical
support for large scale maintenance and providing pipes, bleaching powder and
human resource as and when needed basis.

Water Supply and Sanitation User’s Association
196. The existing Bhojpur Bazaar Water Supply and Sanitation Committee consist of
nine members representing from various clusters within the service area. The
executive committee consists of 6 male and 3 female members and two female
members have been working as position of vice chairman and treasurer in key
executive post of WUSC. According to the castefethnicity status of WUSC body,
Brahman/Chhetri and Janajati groups occupy 2 and 7 positions respectively.

197. The WUSC was registered in Water Resource Committee, Udaypur in 2072
B.S. as per the Water Resource Act-2049 & Water Resource Rule 2050 and involved
in management and improvement of the water supply system in Bhojpur Bazaar.
Similarly, the renewal process of WUSC and the annual general meeting is regulary

carried out. The name list and position of the existing WUSC are.given in the table

given below: 4
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Table 36: Members of Silingchung Water Supply Users and Sanitation Committee

S. N Name ' Position
1 Mr. Navin Pradhan Chairperson
2 Ms. Bishnu Kumari Rai Vice Chairman
3 Mr. Shailendra Karki Secretary
4 Mr. Bhirkha Bahadur Tamang Assistant Secretary
5 Ms. Krishna Kumari Tamang Treasurer
6 Mr. Jagat Bahadur Tamang Member
7 Mr. Dambar Bahadur Shrestha Member
8 Mr. Jeevan Pradhan Member
|9 Ms. Laxmi Kurnari Khatri Member

Source: Socip-economic survey, 2016
c) Organization Structure of operators of Existing System

198. The existing Silingchung WUSC has been involved in the operation &
maintenance of the existing water supply system since 2060 BS. The WUSC has

deployed 13 staffs (Male -10 and Female-3) for the management of the existing
water supply system.
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6.1

6.1.1

- -serv;ce

-~ alternative will constrain the locals to be content with the int

With- and Without-Project Alternatives

199. Analysis of the alternatives of the proposed project is another important process
of |IEE study that will help to assess the feasibility of the project in regard to technical,
environmental & social aspects. Primarily, this involves two alternatives that includes
"Without Project” or "Do-nothing” Alternative and "With Project” Alternative,

Without-project’ or ‘do-nothing’ alternative

200. "Without Project” or "Do-nothing” Alternative carried out study on the existing

water supply system to analyze the condition of the project town in the absence of
the proposed project.

201. The study shows that the residents of the project area are consuming either
untreated or partially treated water from the existing water supply system. Though
there are not any evidence of impacts of untreated water on the lives of local people
at present situation, there is possibility of incidence of water-borne diseases in the
future due to poor access to safe and potable water supply. This will result in the
health hazards in the project area exposing the surroundings to environmental
problems.

202. The existing water supply system in the project area is intermittent for the public
while for major government offices, the supply is continous. Hence, this kind of
partiality regarding water supply service is not able to meet the increasing demands
of the increasing population of the project area. Insufficient water supply will compel
them to control the use of water for various purposes even for sanitation practices.
Lack of water in the sanitation practices like flushing of water after use of latrine,
bathing, washing clothes etc. will demote the domestic hygiene of the project area.
This may pose outbreak of diseases like Typhoid, Cholera, Dysentry etc. This may in
turn result in the environmental problems.

203. ‘Without Subproject’ or ‘Do-Nothing’ alternative will toughen the chance of the
occurrence of the abovementioned threats to the environment of the project area.
Without subproject, people of the project area will continue to consume the partially
treated or untreated water from the existing water supply system. This may increase
the risk of bacterial infection resulting health issues that will obviously have impact on
public health, animal heaith and the health of the ecosystems. Similarly, ‘Do-Nothing’
Etent water supply
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204. As mentioned in section 5.3.3.4, it is observed that almost all HHs showed
willingness to pay for the monthly tariff of the proposed project as per their economic
status. The socioeconomic survey also shows that even the poor HHs showed
willingness to pay for not only tariffs but also for upfront cash contribution of the
project. This indicates the desire of the people of the project town for the proposed
project. Thus, in this regard, ‘Do-Nothing’ alternative will hurt the emotion of the
people and the hope within them for the reliable water supply system will be
despaired.

205. This would further impede (i) further social and economic development of the
municipality, (ii) fundamental right related to health as guaranteed in Constitution of
Nepal {Article 35) that says that "Every citizen shall have the right of access to clean
drinking water and sanitation”, (jii) Goal of National Urban Water Supply & Sanitation
Sector Policy,2009 (Final Draft) to ensure the socio-economic development,
improved health status and quality of life of urban populations, including the poor and
marginalised, through the provision of sustainable water supply and sanitation
services and protection of the environment and (iv) Nepal's delivery of its
commitment to SDG 6th to increase the proportion of the population with sustainable
access to safe drinking water and basic sanitation.

206. Beside this, ‘Do-Nothing' alternative has one positive aspect as it may prevent
the service area of the project town from the susceptibility towards the anticipated
environmental impacts of this proposed project. However, for this only positive
aspect, it will be irrational to ignore the hardship that locals of this project town are
facing for safe,reliable and potable water. Hence, ‘Do-Nothing’ alternative will not be
better option to be followed in order to get rid of the anticipated environmental
impacts as these environmental impacts can either be avoided or minimized by
suitable mitigation measures.

6.1.2 With Project Alternative

207. With Project Alternative was also analyzed by envisaging the likely benefits of
the proposed project. The analysis shows that the proposed project is designed to
provide convenient access to reliabie, adequate, safe and potable water supply to
12,807 populations as per base year 2018 A.D.There is provision of water treatment
system in this project which will ensure the balanced health condition of the people of
the project area through consumption of well-treated drinking water. Similarly, the
adequate supply of water will encourage peop *Etéhuse water generously for
f'f-lsamtatlon pract!ce ensurrng good hygiene of the g; bid ;The study also shows that

'there is’ prowsuoTP g@/?g_ggnt water s I ’“aya tﬂ the public while for
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government offices, it is continous system. This partiality makes the exisitng system
unreliable. This unreliability will be overcome by the proposed project through 24
hours water supply to each household as well as other institutional bodies. Hence, in
overall, the ‘with subproject alternative’ will result in the improved public health and
living environment that will contribute to improved quality of life in the project
municipality.

208. Hence, the 'with project’ alternative will contribute to the realization of the
Updated 15-Yr Development Plan for Small Towns Water Supply & Sanitation
Sector, compliance with the fundamental right related to health as guaranteed in
Constitution of Nepal (Article 35), fulfillment of Goal of National Urban Water
Supply & Sanitation Sector Policy,2009 (Final Draft) and the delivery of Nepal's
commitment to SDG 6.

209. Along with this, the limitation of “Without Project" Alternatives regarding
continuous water supply system, treatment system and susceptibility to water borne
diseases leads to opt for "With Project” Alternative. The proposed sub project will be
the best alternative to overcome the aforementioned threats that is likely to occur in
the absence of this subproject.This "With Project" Alternative also involves analysis
of alternatives to assess the most cost-effective, reliable and efficient system that can
serve the design population. The alternatives regarding "With Project” Alternative is
described in detail in the following section.

6.1.21 Alternatives Relative to Planning and Design

210. As per Feasibility Study Report 20186, the proposed system is unique and dose
not have any alternative source to carry out comparative study. There is no
requirement of considering system layout, alternative technology, alternative
materials and alternative sources in terms of technical, social and environmental
aspects for the proposed project. Hence, no alternative system anaiysis has been
carried out.
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211. The anticipated environmental impacts are mainly categorized into two viz.,

Beneficial Impacts and Adverse Impacts on tha basis of its negative and positive
significance. This is then further categorized into four impacts that includes i) Impact
on Physical Environment, i) Impact on Biological Environment, iii} Impact on
Chemical Environment and iv) Impact on Socio-sconomic Environment, based upon
the effects on the existing environment. These impacts are sub divided into three
categories based upon the project phase that includes i) Design Phase, ii)
Construction Phase and iii) Post Construction (Operation & Maintenance) Phase.
These impacts are discussed below in detail .

71 Beneficial Impacts

212. The development of water and sanitation facilities will have numerous beneficial
impacts on individuals as wel! as to the entire community. Availability of clean and
adequate drinking water and sanitary facility are basic human needs. Also, any
development efforts aimed at improving water and sanitation needs of an area will
significantly contribute towards improving the quality of life of that area. Some of the
major beneficial impacts of the project are categorized below:

7.1.1 Impact on Socio-economic Environment

7.1.1.1 Construction Phase

a) Employment Generation

213. The project will generate direct employment opportunities 1o the local peopie of
the project area. The construction activities of the proposed project will offer the
locals a grand opportunity to be engaged in the proposed project activities as either
skilled or non-skilled workers in terms of their proficiency. The main target group for
this benefit is People relying on daily wages. The socioeconomic survey shows that
only 4.60% (100) of 2190 total households have to rely on daily wages. Hence, this
project will be beneficial to this 4.60% of total households. Though the quantity of the
target group is minimal , the amount of money earned by the local people will
somehow increase the local economy thereby reducing the chances of seasonal
migration of the local people depending upon daily wages works to survive.

The impact is direct in nature, local in extent, lNg
;71 . term in duration.
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b) Skill Enhancement

214. The construction of the project will not only provide direct employment
opportunities but also ensure the transfer of skilis and technical proficiency to the
local workforce. The project activities such as construction of treatment plant, valve
chambers, buildings etc. will provide transferable skills. In future, these skilis will be a
plus point for the locals in any relevant work as such. This benefit is targetted to the
local people relying on daily wages and those to be involved in labor works of this
proposed project

The impact Is indirect in nature, local in extent, medium in magnitude and
long-term in duration.

c) Local trade and business opportunity

215. The proposed project will directly add in building business opportunity within the
area. As construction work involves a lot of human resources, some grocery stores
and, agriculture and livestock product will gain a momentum in the vicinity of the
construction site. This will boost the local trade and business sector. Simitarly,
procurement of locally available construction materials will also help to improve the
local trade and business opportunity. The main target group for this beneficial impact
is local people involved in local business sector. The socioeconomic survey shows
that about 23.20% (508) and only 1.1% (23) of total 2190 households are involved in
business and industry respectively. Though the target group quantity is not so
significant, the enhancement of local trade & business opportunity will be fruitful to
these people.

The impact Is direct in nature, local In extent, medium in magnitude and
long-term in duration.

7.1.1.2 Operation Phase

a) Improved health and hygiene
2186. Deteriorating water quality and unsanitary conditions are often the causes of
waterborne communicable diseases. The socioeconomic survey revealed that the
cases of waterborne diseases such as diarrhocea, dysentery, stomach ache and skin
disease etc. are found very few in numbers. Similarly, cases of mortality by water
related diseases are nil. However, it is not certain that this condition will be well
maintained in the future too. The provision of water treatment plant under the
proposed project components will provide solution to this uncertainty, After the
implementation of the project, easy access to safe & potable %Waf?f\wi" maintain the
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b)

c)

occurrence of water-borne communicable diseases within the project area in the
future. This will also help them in bringing a decrease in medical expenses that may
require to be incurred if any incidence of water borne diseases is observed. As this
proposed project aims to provide safe, reliable & potable drinking water to the
proposed service area of the project town, the main target group of this beneficial
impact will be beneficiaries or people residing in the service area of this proposed
project.

The impact is direct in nature, local in extent, high in magnitude and long-
term in duration,

Increased economi'c opportunity
217. After the completion of the project there is a possibility of migration of people
from rural areas towards the town due to reliable water supply facilities and
transcend opportunities. The increased economic level will add great value to the
land thereby uplifting their economic status, The main target group for this beneficial
impact will be people of the service area involved in business & industry

The Impact is indirect in nature, local in extent, medium in magnitude and
long-term in duration.

Social Empowerment

218. Social Empowerment refers to the process of self empowerment enabling to
overcome the sense of powerlessness in the society. This covers Gender Equity,
Women's Participation and Social Inclusion. The proposed project will be able to
enhance this social empowerment through easy access to safe & potable water and
through various capacity building programs. Gender Inequality that is still prevailing
within the project town is expected to be eliminated through the implementation of the
proposed project.

219. As per the sampled household survey carried out in 2016, 91.10% of female are
observed to be involved in water fetching & storage while only 56.33% of male are
said to be involved in this activity, This indicates that women are highly responsible
for fetching water in comparison to the men. As the proposed project aims to provide
water supply service to each household, easy access to safe & potable water through
the implementation of this proposed project will contribute towards their betterment, It
is because the time that may be spent for fetching water will be saved and could be
utilized in various other activities. The improved water

supply system will contribute
towards their better health and hygiene through the s

on of safe & potable water.
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as the sampled survey also shows that 80.4% of female are involved in taking care of
family members especially children and senior citizens.

220. The proposed project also encourages women participation in the project
related activities by enforcing at least two women in water user's committee. As per
the Table 32 given above, three female members are found to be included in the
WUSC among which two has been appointed at the decision making level i.e., one
as Vice Chairman & other as Treasurer of Bhojpur Water Users and Sanitation
Committee while another female member is included as a general member.This will
provide them opportunity to involve in decision making process regarding the
proposed project as well as in various other project related activities.

221. The proposed project also expects to enhance the condition of underprivileged
people (Dalits & Poor Peopie). There is no provision of water supply service to each
household in the existing water supply system. Hence, Dalits & poor people are
deprived of water supply service. But, the proposed project has considered each and

every household of the proposed service area. Hence, this proposed project has also
prioritized Social Inclusion.

The impact is indirect in nature, local in extent, low in magnitude and long-
term in duration. |

222. Overall, the Project will lead to enhanced public health and urban environment,
significantly contributing to the improvement in the quality of life of Bhojpur
Municipality residents.

223. To sustain the positive outcomes, effective operation, and maintenance guided
by an O&M manual that contains Water Safety Guide, among others, is essential.
Continuing hands-on training of WUSC in EMP implementation particularly water
quality monitoring is necessary. The summary of impact matrix of beneficial issues of
the project is given in Table 37 given below.
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Table 37: Summary of Impact Matrix of Beneficlal Issues of the project

. Impact Rating
Beneficial Impacts Nature | Magnltude | Extent | Duration | Rating
Construction Phase
Employment Generation D Heo) | Loy | st | Ve S(IBQSI; fficant
Skill Enhancement D M@20) | L(20) | LT (o) | Ve ?g%‘;““’a“‘
Local Trade and Business Very Significant
Opportunity D M@20) | L) | LT(20) ©0)
Operation Phase
Improved Health and Hygiene | D H©0) |L@o) | LT | Ve ﬁ'gg;ﬁca”t
Increase Economic Opportunity | 1D M@0) | LEo) | LT (o) | Yo S(g%'; ficant
Social empowerment iD L {10) L (20) LT (20) Significant (50)

Note: Scoring is done based on following:

Nature of Impact: D = Direct; IN = Indirect;

Magnitude, H = High (60); M = Medium/Moderate (20) ; and L = Low (10)
Extent, R = Regional (60), L = Locai (20); and S = Site-specific (10)

Duration, LT = Long-term (20), MT = Medium-term (10); and ST = Short-term 5)
The points/scoring are taken from the National EJA Guidelines, 1993
Significance of Impact

Total Score: More than 75  : Very Significant
50-75 : Significant
Less than 50 : Insignificant

7.2 Adverse Impacts

7.2.1 Impact on Physical Environment

7.2.1.1 Design Phase
a) Soll Erosion & Slope Instability
224. During design phase, there is possibility of incorporation of sloped areas due to

which construction activities in such area may result in soil erosion and slope
instability.

The impact is direct in nature, local in extent, medium In magnitude and
short-term in duration,

7.21.2 Construction Phase
a) Soil Erosion & Land Surface Disturbance

cause erosron and cav?,{ tf\i’jﬁx&sjng 50il erosion, %
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street surfaces. as the bazaar area lies on the top of the hills.Unorganized disposal of
the excavated earth can disturb the street surface and decrease the value of the area
where it is disposed. The activity as such will be a discomfort to the road users and
inhabitants.

225. Similarly, the proposed project involves the construction of Internal Access
Road that includes 500m of gravel road and 200m of RCC stretches. The
cosntrcution activities for this may result in Slope Instability and Landslides due to
site clearance and earthwork excavation works.

The impact is direct in nature, local in extent, medium in magnitude and
short-term in duration.

b} Spoil Disposal

226. Inappropriate disposal of spoils from the construction activities may result in
gullying and erosion of spoil tips especially when it is combined with unmanaged
surface water runoff, This leads to destruction of vegetations, damage to agricultural
lands and destruction to property at downhill through direct deposition. This will affect
the people possessing those agricutural lands as well as the anticipated properties.

The Impact is direct in nature, local In extent, medium in magnitude and
short-term In duration.

c) Air Pollution

227. There will be greater impact on air quality from the inadequately managed or
haphazard project activities that includes: (i) earthworks such as clearing, grubbing,
excavations, and drilling especially during dry seasons; (i) demolition works; (i)
stockpiling of natural aggregates, excavated materials and spoils; (i) transport,
loading and unloading of natural aggregates; (iv) movement of construction-
associated vehicles; (v) on-site rock crushing and concrete mixing; (vi) burning of
firewoods for cooking & heating in work and labour camps and (vii) open burning of
solid waste by workers.

228. These activities may increase dust, carbon, monoxide, sulfur oxides, particulate
matter, nitrous oxides, and hydrocarbons in the air.This will affect the construction
workers, people residing in this area and the passers by.

The impact is indirect, local to regional in extent, medjyir

and short-term in duration.
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d)

€)

g)

Noise Pollution

229. Noise-emitting construction activities include earthworks, rock crushing,
concrete mixing, demolition works, movement and operation of construction vehicles
and equipment, and loading and unloading of coarse aggregates. The significance of
noise impact will be high in areas where noise-sensitive institutions such as
healthcare and educational facilities are situated. This will affect the construction
workers, people residing in this area and the passers by.

The Impact is direct In nature, local in extent, medium In magnitude and
short-term in duration.

Generation of solid waste & waste water from construction sites and
worker’s camp

230. During construction phase, generation of solid waste & waste water from the
construction sites and workers camp are likely to create nuisance in the
surroundings. Soil runoff from the construction site may lead to off-site contamination
{particularly during rainy season). Similarly, Improper disposal of construction debris
may lead to off-site contamination of water resources. Unmanaged solid waste
&effluent from workers camp may contaminate the surroundings. This will affect the
construction workers, people residing in this area and the passers by.

The Impact is direct in nature, local in extent, medium in magnitude and
fong-term In duration.

Accidental Leakage or Splllage of Stored Fuel/Chemicais

231. During construction phase, there will be requirement of storage of
fuel/chemicals. During the process of storage and handling process, there is
possibility of accidental leakage or spillage of stored fuel/chemicals. I not removed
quickly, the spilled chemicalsffuel may be absorbed by the floor.This may lead
towards the contamination of soil & water. This will affect the community living
around this area.

The impacts are direct in nature, local in extent, medium in magnitude and
long-term in duration.

Impact on Land Use Pattern

232. The construction of the proposed project components w"' oe

area of the land within the core area. This will affect the cu r&mgsuﬁ@mattem as
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h)

the land to be used for the construction of these components could be used for other
purposes like agricultural, residential etc. This effect will be direct in nature.

233. As the construction works of the proposed water supply project start, there will
be possibility of influx of people from the nearby areas of the project town to this
project town. This will in turn increase the population of the project area which may
lead towards change in land use pattern but in haphazard manner. Arable land may
be converted to settlement areas. Unstable land may also be used for planhed areas.
Hapazard cutting of sloped areas may be done to increase settlement areas. The
unmanageable land is the main reason behind the destruction of the
environment. The effect will be indirect in nature.

234. This will be affecting the people residing within the core area of the project.

The impacts are indirect & direct In nature, local in extent, medium in
magnitude and long-term in duration.

Disruption to Natural Dralnage

235. The pipe laying works along ROW of the public road within the service area of
the proposed project may disrupt the existing natural drainage system as the natural
drainage flow may be interfered by the construction activities that includes
earthworks, backfilling,stockpiling etc.This can have significant consequences like
Localised Flooding, Channel Erosion, Landslides etc affecting the residents of that
area,

The impacts are direct In nature, local in extent, medium in magnitude and
fong-term In duration.

Haphazard Disposal of Dismantled Debris

236. The proposed project also involves dismantling activities for rehabilitation of
existing intakes, for pipe laying works and other miscellaneous works. This will result
in the generation of dismantled debris.

237. Similarly, after the completion of construction works, the temporary facilities like
labour camps, stockpiling sites, temporary toilets etc. needs to be dismantled
immediately. The dismantled properties in the form of debris if not properly and
instantly disposed off, may create nuisance in the surroundings. This may degrade
the environmental quality. This will affect the people Iwm%, )

gagby the haphazardly
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1.2.2
7.2.21

The impact is direct in nature, local in extent, medium in magnitude and
fong-term in duration.

Impact on Biological Environment
Construction Phase

Impacts on Flora and Fauna

238. The construction activities may affect the nearby flora & fauna, however, the
effect may be insignificant. Similarly, there is no requirement of cutting trees except
clearing of some bushes and shrubs. Similarly, during pipe laying works, some of the
top soil may be lost.

239. The construction of Internal Access Road will also have impact on flora through
certain loss of vegetation due to clearing activities.

240. Haphazard site clearing, parking, movement of construction vehicles, use of
various equipments, stockpiling, illegal harvesting of forest resources as fuel (NTFP)
for cooking by workers and hunting of animals by workers will result in unnecessary
loss of vegetation & fauna beyond Project footprints.

The Impact is direct in nature, local in extent, medium in magnitude and

short-term in duration.
b) Impacts on Aquatic Life
241. The construction works of the two proposed Intakes for Tin Bhangale Stream
may contaminate the quality of this stream affecting aquatic habitat as this stream
may be used used by the workers for their daily activities like waste disposal,
sanitation activities which may pollute the quality of stream leading the habitat of
aquatic life towards risk. -
The impact is direct in nature, local in extent, medium in magnitude and
short-term in duration.
7.2.2.2 Operation Phase
a) Impacts on Aquatic Life
242. The effluent produced from the filter backwashing, if discharged directly into the
nearby water bodies, may pollute the water bodies endangering the existence of
aquatic lives . This impact will be more troublesome during di "ak_on when the flow
will be less and self cleansing capacity of the river will be Ies. :
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The impact is direct in nature, local in extent, medium in magnitude and
long-term in duration

7.23 Impact on Chemical Environment
7.2.31 Construction Phase

a) Impacts on Water Quality of the nearby rivers

243. During construction phase, there is high possibility of nearby rivers that includes
all the proposed river sources, Sangetuwal Khola and various other rivulets to be
polluted due to the chance of disposal of solid wastes by the workers and poor
sanitation behavior of the workers. This will lower the water quality of the river.
Polluted water bodies will be detrimental to aquatic life as well as to the health of
people relying mainly on the river and streams as sources of water for drinking and
other domestic uses.

244. Similally, some sections of the distribution pipeline will cross water bodies,
exposing these resources to risks of pollution caused by poorly managed
construction sediments, wastes and hazardous substances.

The impact is direct in nature, local to regional in extent, medium in
magnitude and long-term in duration.

7.2.3.2 Operation Phase
a) Impacts on Quality of Water Stored in Reservoir

245. Irreguiarity in the supervision of the operation of distribution system may lead to
excessive algae growth in service reservoir which may produce toxins reducing the
water quality within the reservoir and this may cause serious illness in people
consuming water. The algal growth may also impart earthy taste & odor.

The impact is direct in nature, local in extent, medium in magnitude and
short-term in duration.

b) Impacts on Water Bodies

246. The sedimentation tank requires periodic cleaning through periodic removal of
sediments settled down (Raw Sludge) at the bottom of the tank. The removed
sediments or sludge from sedimentation tank needs to be properly disposed. But,
there is high chance of disposal of sludge directly into the near%,&ater bodies. This
will degrade the water quality of the river. This impact will &6 4'6cre troublesome

a aeity Of the river

during dry season when the flow will be less and self cleansi

- will be less. %%
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7.2.4.2 Construction Phase

a) Community health and safety hazards

250. Overall, communities will be exposed to cross-cutting threats from construction’s
impacts on air and water quality, ambient noise level; mobility of .
people/goods/services;, accesses to properties/economic activities/social services;
service disruptions, etc. Communicable and transmittable diseases may potentially
be brought into the community by construction workers.

The impact is indirect in nature, local in extent, medium in magnitude and
short-term in duration.

b) Workers’ Health and Safety Hazards

251. Workers will also be exposed to the cross-cutting threats of the impacts above
during construction. Inadequate supply of safe/potable water and inadequate
sanitation facilities; poor sanitation practices on site; poor housing conditions; the
handling and operation of construction equipment; handling of hazardous
substances; exposure to extreme weather and non-observance of health and safety
measures, pose additional threats to the health and safety of construction workers.
Construction workers may alsoc be potentially exposed to communicable and
transmittable diseases in the community and the workforce.

The impact is indirect in nature, local in extent, medium in magnitude and
short-term in duration.

¢) Traffic Congestion

252. The core Bhojpur bazaar area may be susceptible to traffic congestion during
pipeline laying works that may provide discomfort to the passer-by and may obstruct
the daily activities of the people living in that area .

The impact is direct in nature, local in extent, medium in magnitude and
short-term in duration.

d) Disruption to Local Vendor's Business

253. The construction works during pipe laying activities may disrupt local vendor's
business as the construction activities may obstruct their customers {0 have easy &

direct access to their shops. This may hamper their g aikypusiness activities.

short-term in duration.} D/{ﬂ :
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7.24
7.2.41

b)

The impact is direct in nature, local in extent, medium in magnitude and
long-term in duration.

impact on Socio-economic Environment
Design Phase

Structural Instability

247. Cracking of structure leads to facility failure and public discomfort due to
construction of water supplycomponents in high earthquake zones. Though this
impact will be experienced during operation phase, this should be considered during
design phase so that such possibility of structural failure can be reduced to greater
extent.

The impact isindirect in nature, local in extent, medium in magnitude and
long-term in duration.

Health & Safety of Community & Workers

248. During design phase, if the project components are designed without focusing
on the health & safety of community & workers, it will have greater impact on socio-
economic environment.

The impact is indirect in nature, local in extent, medium in magnitude and
fong-term in duration.

Damage to the existing facilities

249. During construction phase, if the proposed pipelines interfere any of the existing
utilities, there is greater possibility of those utilites getting damaged. This will create
discomfort to the people getting facilities from those damaged utilities. Similarly, there
is also possibility of some fraud people to take advantage of this impact and may
make false claims for damaged utilities. Though this problem appears during
construction phase, its mitigation measure should be considered during design
phase. Hence, this impact is categorized for design phase.

The impact is direct in nature, local in extent, medium in magnitude and
short-term in duration.
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e)

9)

Mobilization of Child Labor

254. During construction period, there is possibility of mobilization of child labor by
the contractors which is against the Child Labor Prohibition Act, 2000 as child labor
deprives children off their childhood and their right to education,health, safety and
moral development.

The impact is indirect in nature, local in extent, medium in magnitude and
long-term in duration.

Impacts on the Sustainability of Works

255. Nepal is a seismic prone country. It is the geographical location of Nepal that
makes it extremely susceptible to seismic activity from the nearby Indian and Tibetan
plates. Historically, Nepal has been prone to significant disasters resulting in mass
destruction and claiming thousands of lives. Most recently, on 25 April 2015, a 7.8
magnitude earthquake struck in Gorkha district that resulted in the loss of life of
thousands of people. As per Nepal Disaster Management Reference Handbook
(2017).Center for Excellence in Disaster Management and Humanitarian
Assistance,this devastating earthquake affected over 50 districts in Nepal. Bhojpur,
the project district could not remain untouched from this disaster. Nepal is still
experiencing repeated but random tremors of various magnitude. Hence, we cannot
ignore the fact that there is high possibility of occurrence of such seismic events in
the future at the project town. !f this occurs during the construction period of the
proposed project, this may cause damage to the unsettied/unfinished/uncured and/or
completed structures affecting their structural integrity.

The impact is direct in nature, local in extent, high in magnitude and short-
term in duration.

Damage to the existing utilities

256. During the construction phase, while excavating the earth, there is possibility of
the existing water supply distribution pipelines getting damaged in a few places
particularly in the market area. This will abviously create discomfort to the people and
people will be deprived of reguiar facilities they are getting from the existing utilities.

The impact is direct in nature, local in extent, medium in magnitude and
short-term in duration.
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7243

a)

b)

d)

Operation Phase

Occupational Health and Safety Hazards

257. Worker's exposure to, andfor mishandling of chemicals and other hazardous
substances pose health and safety hazards.

The impact is indirect in nature, local in extent, medium in magnitude and
long-term in duration.

Delivery of Unsafe Water

258. Unsafe water delivered due to any one or combinations of the following will have
impact on public health: (i} accidental human error in chlorine dosing; (ii) accidentat
spill of hazardous substances; (iii} leaks in the system; (v} lack of environmental
quality monitoring; (v} inadequate maintenance and housekeeping; and (vi)
deteriorating quality of groundwater resource without parallel upgrading the water
treatment process.

The impact is direct in nature, local in extent, medium in magnitude and
fong-term in duration.

Impacts on Consumer’s Health
259. Irregularity in the supervision of the operation of distribution system may lead to
excessive algae growth in service reservoir which may produce toxins causing
serious illness in humans consuming water. The algal growth may also impart earthy

taste & odor which may create dismay to the consumers and this may result in
customer criticisms that may lead to protests also.

The impact is direct in nature, local in extent, medium in magnitude and
short-term in duration.

Non-sustainability of Services or Completed Works

260. This issue will arise with the Operator's disregard of the impacts of the following
during operation: (i) climate change-induced drought; and {ii} seismic events.

The impact is indirect in nature, local in extent, medium in magnitude and
long-term in duration.

38,
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Table 38: Summary of Impact Matrix of Adverse Issues of the Proposed Project

Impact Rating
Adverse lssues Nature | Magnitude | Extent | Duration | Rating
A) Impacts on Physical Environment
i) Design Phase
Soil Erosion & Slope _
Instability D M (20) L (20) ST (5} | Insignificant (45)
ii) Construction Phase
Soil Erosion & Land Surface P
Disturbance D M (20) L (20} ST (5) | Insignificant (45)
Spoil Disposal D M (20) L (20) ST (5) Insigniﬁ_capt {45)
Air Pollution ID Meoy | R0y | sTE | VeV ‘?"895")'“‘33“‘
Noise Pollution D H@eo) | L0y | sT(s) | v S(ggsr;iﬁca"t
Generation of Solid Waste &
Wastewater from the I
construction site & worker's D M (20) L(20) | LT(20) | Significant (60)
camp
Accidentai Leakage or
Spillage of Stored D M (20) L(20) | LT(20) | Significant(60)
Fuel/Chemicals
Impact on Land Use Pattern D&ID M (20) L{Z20) | LT (20) Significant (60)
Disruption to Natural N
Drainage D M (20) L{20) | LT (20) | Significant (60)
Haphazard Disposal of -
Dismantled Debris D M (20) L(20) | LT (20) | Significant (60)
B) Impacts on Biological
Environment
i} Construction Phase
Impacts on Flora and Fauna D M (20) L (20) ST (5} | Insignificant (45)
impacts on Aquatic Life D M (20) L {20) ST (5) | Insignificant (45)
i) Operation Phase
Impacts on Aquatic Life D M (200 L(20) | LT (20) [ Significant (60)
C} Impacts on Chemical
Environment
i) Construction Phase
Impacts on Water Quality of Very Significant
the nearby rivers D M(20) | R(80) | ST() (85)
ii) Operation Phase
Impacts on Quality of Water o
Stored in the reservoir D M (20) L (20) 8T (5) | Insignificant (45)
Impact on Water Bodies D M (20) L{20) [ LT (20) Significant (80)
D) Impacts on Socio-
economic¢ Environment
i) Design Phase
Structural Instability D M (20} L (20} | LT (20) i Significant (60)
Health & Safety of -
Community & Workers ID M (20) L(20) | LT (20} | Significant (60)
gimsgg o the existing D M(©20) | L20) | ST(5) | Insignificant (45)
li) Construction Phase
gg@Q‘ﬂga';';:'th and ID M@20) |L(@0)| ST(5) |insignificant (45)
Workers' Health and Safety D Insignificant (45)
Traffic Congestion D Insignificant {(45)
Dlsruptaon to local vendor's n D 800, TC [ef) < Insignificant {45)
s n/z-n'\\q)\ " it I i ‘rll.- i
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impact Rating
Adverse Issues Nature | Magnitude | Extent | Duration Rating
business
Mobilization of Child Labor ID M (20) L(20) { LT (20} | Significant (60)
Impacts on the sustainability ' Very significant
of works D H (60) L{20) | ST(5) (85)
Damage to the existin -
¢ aci"tie% X1sting D M(20) | L(20) | ST(5) | Insignificant (45)
iii) Operation Phase
Occupation Health and I
Safetz Hazards ID M (20) L(20) | LT{20) | Significant (60)
Delivery of Unsafe Water D M (20) L(20) | LT(20} | Significant (60)
mpacts on Consumer's D M@20) | L0y | ST(5) |Insignificant (45)
Non Sustainability of N
Services or Completed Works ID M (20) L{20) | LT(20} | Significant (60)

Note: Scoring is done based on following;

Nature of Impact: D = Direct; ID = Indirect;

Magnitude, H = High (60); M = Medium/Moderate (20) ; and L = Low (10)
Extent, R = Regional (60), L = Local (20); and S = Site-specific (10)

Duration, LT = Long-term (20}, MT = Medium-term (10); and ST = Short-term (5)
The points/scoring are taken from the National EIA Guidelines, 1993.
Significance of Impact

Total Score: More than 75 : Very Significant
50-75 : Significant
{ess than 50 : Insignificant

261. The above given table shows that Air Pollution, Noise Pollution, Impacts on
Water Quality of nearby rivers and Impact on Sustainability of Works are evaluated
as “Very Significant’. However, if the mitigation measures for these impacts are
properly adopted, these impacts would not be problematic for the project
implementation. Apart of this, the Table 38 also shows that some impacts are
insignificant & some are significant. The best way to avoid these impacts is to follow
the appropriate mitigation measures and to implement them effectively. The
proposed mitigation measufes of each of the above mentioned adverse impacts are
discussed in detail in the Chapter 8 along with the enhancement measures of the
anticipated beneficial impacts.
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262. The anticipated environmental impacts discussed in the earlier chapter are
either adeverse or benefical. To sustain the project, it is necessary to deal with these
impacts properly, Hence, the IEE study has proposed the effective measures to
copewith these impacts. Here, the proposed measures includes a) Mitigation
Measures to reduce or eliminate or avoid the adverse impacts and b) Augmentation
Measures to maximize the beneficial impacts. Both of these mitigation as well as
augmentation measures are discussed below in detail.

8.1 Mitigation Measures

8.1.1 Impact on Physical Environment
8.1.1.1 Design Phase

a) Soil Erosion & Slope Instability

261. The mitigation measures can be as follows;

¢ Incorporate measures and sites for handling excessive spoil materials

* Incorporate drainage plan in fina! design

PMOQO,RPMO & DSMC are the main responsible bodies to carry out the above
mentioned mitigation measures

8.1.1.2 Construction Phase

a) Erosion & land surface disturbance
262. During construction, precautionary measures will be taken, proper & prompt
backfilling trenches will be done, and the excavated soil will be protected against
erosion. The key elements to proper backfilling include:

» Protecting the foundation from damage during backfilling
» Using the right backfill materials
e Compacting the backill

» Final finishing the subgrade to ensure that water drains away from the
foundation

263. During construction of Internal Access Road, Soil Erosion & Land Surface
Disturbances will be mitigated through appropriate s!ope protectlon measures like

Gabion Wali Construction, Retaining Wall Construction we« onstruction of Drainage

Structues
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b)

<)

d)

Spoil Disposal

264. Spoils should be safely disposed by adopting the following mitigation measures:

» Follow Spoil Management Plan as included in Annex 2E.

+ Use of excess Spoil or Soil for filling depressed areas or borrow pits wherever
possible.

» Appropriate disposal of Spoil at the designated Spoil Disposal Site as
described in section 2.4.14.

» Spoils should not be disposed on natural drainage paths, canals and other
infrastructures.

+ Provision of toe walls and retaining walls to protect the erosion of disposed
spoils. '

¢ Provision of proper drainage, vegetation and adequate protection against
erosion at the Spoil Disposal Site.

Alir Pollution

265. The measures to mitigate the impacts on air quality include: (i) confining
earthworks according to an Excavation Segmentation Plan that should be part of
EMP; (ii) watering of dry & dusty exposed surfaces of excavation sites & access road
and stockpiles of aggregates at least twice daily, as necessary; (i) if re-surfacing of
disturbed roads cannot be done immediately, spreading of crushed gravel over
backfilled surfaces; (iv) during demolition, watering of exterior surfaces, unpaved
ground in the immediate vicinity and demolition debris; (v) signage at active work
sites in populated areas; (vi)} requiring trucks delivering aggregates and cement to
have tarpaulin cover;(vii) limiting speed of construction vehicles in access roads and
work sites to a maximum of 30 kph; (viii) Strict Prohibition of open burning of solid
waste by the workers; (ix) Use of Vehicles complying with NVMES,2069, (x) Use of
equipments/machinery that comply with applicable emission standards of GoN
i.8.,NAAQS,2012, {xi} Use of Diesel Generators complying with National Diesel
Generator Emission Standard,2012, (x) Supply of clean cooking fuel to workers
instead of allowing them to use firewood for cooking by the concerned contractor and
xi} Regular Inspection & Maintenance of construction/transportation vehicles.

Nolse Pollution

o

266. The measures to mitigate the noise pollution include:

emits the least _noigse, well-maintained and with efficient muff 9
activities to daytime and overtime work to avoid usin 0|m%mpment (i) limit
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engine idling to a maximum of 5 minutes; (iv) spread out the schedule of material,
spoil and waste transport; (v) minimizing drop heights when loading and unloading
coarse aggregates; (vi) Use of Vehicles complying with NVMES, 2069 B.S.; (vii) Use
of equipments/machinery that comply with applicable emission standards of GoN i.e.,
National Noise Standard Guidelines, 2012; {viii) Use of Diesel Generators complying
with Nationai Diesel Generator Emission Standard,2012; (ix) Prohibit use of pressure
horn by transportation vehicles and (x) Regular Inspection & Maintenance of
construction/transportation vehicles.

€} Generation of solid waste & waste water from construction sites and
worker’s camp

267. The mitigation measures for this impact is briefly described below:

Construction Wastes:

>

Y v v v

>

>

Adopt 3R (Reduce,Reuse & Recycle)} concept

Ensure storage areas are secure, safe and weatherproof.
Management of Reusable Wastes

Sale of Recyclable wastes to Scrap Dealer

Avoid over ordering of construction materials to the extent possible. This
will be challenging as it requires strong coordination with the concerned
contractors as it cannot be made mandatory. However, it is not
impossible too to coordinate with the contractors in this regard.

Use standard size & quantity of construction materials.

Construct gariand drains to reduce the runoff from the stockpiles.

Solid Wastes & Effluent from Worker’s Camp:

>

- then, the wastes shall be either managed D
- tothe 'T'U"lClPallty waste collectors whg wily R

Adopt Segregation of Solid Waste (3R Concept) on the basis of being
biodegradable or non-biodegradable. it is because non-biodegradable
wastes cannot be broken down by decomposers and their disposai
poses a big problem:.

Management of biodegradable wastes that includes food waste, paper
waste,biodegradable plastic, etc. by any suitable processes that include
Composting & Incineration. If these two |?§rgcesses are not possible

.'. over these wastes
dlspose those wastes

% ot“‘»
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to the landfill sites of the project town or by disposing those wastes to
the burial pits at suitable place.

» Non biodegradable wastes like glass,plastics & metals shall be
managed by reusing them for site use or selling them to scrap dealers
instead of disposing them.

» Strict Prohibition on open incineration of solid wastes & Strict Prohibition
on use of plastic materials to minimize the quantity of plastic wastes as
much as possible,

> Construct the temporary latrines with temporary soak pits & septic tanks
within the camp site for proper disposal of sewage.

> Provide temporary but proper drainage system for proper outlet of waste
water generated from cooking practices adopted by the workers.

» Employ local people from nearby villages to maximum extent possible. It
will minimize the number of workers residing at worker's camp. Lesser
the number of people, lesser will be the solid waste & effluent
generated.However, it cannot be made mandatory because availability

of local people with required skills will not be ensured at the time of

construction.
f) Accidental Leakage or Spillage of Stored Fuel/Chemicals
268. The mitigation measures for this impact is briefly described below:
»  Provision of well managed storage site.
» Organize awareness programs for the workers responsible for handling
fuel/chemicals prior to the construction works.
>  Supervise workers to handle fuel/chemicals properly during transportation as
well as siorage.
»  Use of spill kit materials to block flow and prevent discharge to nearby water
bodies
»  Scatter the Sawdust, sand or dry soil over the area of spill and leave for few
minutes to soak up the fuel/chemical to avoid water as well as soil
contamination. So, availability of saw dust, sand or dry soil should bs ensured in
the store.
»  Regular Ingpection Visit to the storage site to inspect the Ies_a___!g;;g_e of the stored
container of fuel/chemical S
A
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Q) Impact on Land Use Pattern
269. The mitigation measures for this impact are as follows:

» Selection of barren and public land only for the construction of project
components.

> Avoid the acquisition of private and agricultural land for the construction of
project components.

» Monitoring on the haphazard land use & pianning by the concerned authority.
h) Disruption to Natural Drainage

270. The mitigation measures for this impact are as follows:

» Avoid the natural drainage pathways for pipe laying works.
> Stockpile the excavated materials at safe but nearby place.

Restore natural drainage system if the drainage system during construction is
blocked.

i) Haphazard Disposal of Dismantied Debris
271. The mitigation measures for this impact are as follows:

» Immediate Response on handling of dismantled debris.
Segregation of Dismantied Debris

v

» Adopt 3R (Reduce,Reuse& Recycle) concept to minimize the quantity of
dismantled debris.
» Sale of Recyclable Wastes to Scrap Dealer

8.1.2 Impact on Biological Environment
8.1.21 Construction Phase
a) Impacts on Flora & Fauna

272. The mitigation measures for this impact include:

{i) Replace the excavated top soil to its original position after the completion
of pipe laying works

(ii) Re-vegetating disturbed slopes and grounds, as applicable

(iii) Awareness programs regarding conservation of existing flora & fauna, to
~ the workers and the community;

(ivy  Regular Monitoring by DSMC & PMO
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b) Impacts on Aquatic Life

273. The mitigation measures for this impact include: i) Strict Monitoring on the daily
activities of workers ; ii) Provision of temporary but well equipped toitets; iii)
Restriction to workers from fishing; iv) Adopt measures mentioned above in section
8.1.1 (e} for the solid waste management.

8.1.2.2 Operation Phase
a) Impacts on Aquatic Life
274. The mitigation measures for this impact are as follows:

> Strict monitoring to the operators involved to discourage direct discharge of
the effluent to the water bodies.
» Proper Implementation of Water Safety Plan (WSP).

8.1.3 Impact on Chemical Environment
8.1.3.1 Construction Phase
a) Impacts on Water Quality of the nearby rivers

275. Mitigation measures will be implemented before the construction stage to
prevent the contamination of drinking water source and other environmental
receptors from worker camps and construction site toilets septage. The mitigation
measures includes;

» Appropriate design of septage disposal will minimize the risks to public health.
The appropriate design of toilets includes septic tanks that are designed as per
national standards and codes to allow for maximum retention of septage. This
includes ensuring septic tanks are sealed and watertight. Septage disposal pit
will be designed and constructed in accordance with international best practice
and acceptable standards. This will include, locating disposal pits at least 300 m
away from the nearest dwelling and 30 m downstream of the drinking water
source, The pits will be instalied on reiatively flat land with no more than 8 %
slope and sites selected for locating of pits will not be where food crops are
grown. The sanitation condition will be maintained to deter flies, mosquito
breeding, free from odor.

276. In additional to this, other mitigation measures include

» disposing of spoils or excess soils as free filling materials as soon as possible;

» locating temporary storage areas on flat grounds and a\@
dramage routes;

m main surface
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> shielding temporary storage areas with sandbags

» adopt measures mentioned above in the section 8.1.2 (e) for the solid waste
management

» implementing eco-friendly solid and hazardous waste management, disposing
them promptly;

providing adequate water supply and sanitation facilities at work sites.

» Strict supervision on the behaviour of workers for the waste management as well
as sanitation behaviour and monitoring the workers to manage the wastes
properly.

277. The contractor, RPMO& DSMC are the main responsible bodies to carry out the
above mentioned mitigation measures.

8.1.3.2 Operation Phase

a) Impacts on Quality of Water Stored in Reservoir

278. The mitigation measures for this impact are as follows:

> Proper Implementation of Water Safety Plan (WSP).

» Removing of Algae grown within the reservoir at regular intervals by the O &
M team deployed by the WUSC.
b) Impacts on Water Bodies

279. The mitigation measures for this impact are as follows:

» Disposal of raw sludge to the appropriate landfill sites of the proposed project
town

» Use of raw sludge for agricultural land.

» Avoid direct discharge of the raw sludge to the water bodies through strict
monitoring to the operators involved.

> Proper Implementation of Water Safety Plan (WSP).

8.1.4 Impact on Socio-economic Environment
8.1.4.1 Design Phase

a} Structural Instability

280. This impact can be mitigated through proper design of each & every component
as per standard and code of practice.

281. PMO, RPMO & DSMC are the main responsible bodie:

ﬁfgr the adbption of this
mitigation mga'sure__' s

¥
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b) Health & Safety of Community & Workers
282. The mitigation measure for this impact involves;

» Preparation of training manuals in Nepali with sketches on community
health and safety and potential occupational health and safety.

283. PMO,RPMO& DSMC are the main responsible bodies to carry out the above
mentioned mitigation measures.

c) Damage to the existing tacilities
284, The mitigation measures for this impact includes;

» Coordinate with the concerned agencies to finalize the pipe network layout
to avoid damage to the existing utilities.

» Design & Locate pipelines away from existing utilities during design as far
as possible.

> Provide budget for restoration/replacement of damaged utilities.

> Photographs of construction sites before and after the construction to avoid
the false claims.

285. PMO,RPMO & DSMC/Contractor are the main responsible bodies to carry out
the above mentioned mitigation measures.

8.1.4.2 Construction Phase

a) Community Health & Safety Hazards

286. The mitigation measures for this impact include: (i) Contractor's implementation
of EMP; (i) adequate lighting, temporary fence, reflecting barriers and signage at
active work sites; (iii} Contractor's preparedness in emergency response; and (iv)
adequate dissemination of GRM and Contractor's observance/implementation of
GRM.

b) Worker's Health & Safety Hazards

(i) Comply Labor Act (2017} of GoN; (ii) Train all site personnel on environmental
health and safety; (iii) Provide Personal Protective Equipment (PPEs)to workers that
includes protective clothing, helmets, goggles and other equipments designed to
protect the wearer's body from injury or infection and ensure their gffective usage;
{iv) Require workers to wear high visibility clothes; (v} Exclude publf&ﬁ;gm ' orksites;
{vi) Maintain accident reports and records; {vi) Make first aid Sits | .

{viii} Maintain hygienic accommodation in work camps; (ix) E

' i 1 D .
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water for drinking, cooking, and washing; (x) Assure clean eating areas; (xi) Make
sure sanitation facilities are readily available, Provide medical insurance coverage for
workers; (xii) Provide adequate space and light to the camp site; {xii) Adequate
supply of potable water to the camps and good sanitation within camps; (Xiv) Provide
medical insurance coverage for workers; (xv) Provide orientation for guest visitors:
(xvi) Ensure that visitors do not enter hazard areas unescorted: (xvii} Ensure moving
equipment is outfitted with audible backup alarms: {xviii) Hearing protection
equipment enforced in noisy environment and (xix) Chemical and material storage
areas need to be marked clearly.

c) Traffic Congestion

287. This impact cannot be avoided because the structure of the bazaar area is very
congested. However, this impact can be mitigated as follows:

» The trench for pipeline should not be abandoned and the contractor should
be recommended to backfill the trench immediately after completion of pipe
laying works,

» The contractor will be accountable to provide signage at appropriate
locations indicating available alternate access routes to minimize traffic
disruptions.

» The contractor will have to ensure access to shops and residences using
simple wooden walkways.

» The contractor shall follow the Traffic Management Plan, if required, the
sample of which has been attached in Annex 2D.

288. The contractor and DSMC are the main responsible bodies to mitigate this
impact.

d) Disruption to Local Vendor's Business
289. The mitigation measures for this impact includes:

» Avoid delay in construction works and Prompt Backfilling accompanied by
compaction right after completion of pipe laying works without delay .

» Provision of temporary access to the shops through provision of planks.

> Pre-notify the vendors regarding the construction works that may hinder
their daily activities and Coordinate with them prc@ﬁ b

_ 4%
e) Mobrllzatlon of Child Labor :‘}? 7
s
290 The mlngatlon measures for trt)us impact includes; % %;L“ﬁ:i :;
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»  As the Child Labor Prohibition Act, 2000 states that “No Child having not
attained the age of 14 years shall be engaged in works as a laborer” during
mobilization, provision for the requirement of submission of the citizenship
certificate of each labor,should be made.

» During contract agreement, the agreement by the contractor to follow Child
Labor Prohibition Act, 2000 and Child Labour Prohibiton Rules &
Regulations, 2006, should be made.

) Impacts on Sustainability of Works

291. After every seismic event, the contractor must conduct engineering investigation
of built structures and implement the necessary corrective actions immediately as a
mitigation measure for this impact.

g) Damage to the existing faclilities

292. If during construction phase, this problem arises, then it will be the fault of the
people involved in construction works as this problem will be considered during
design phase. This problem will arise only if no carefulness is adopted by the workers
and if the pipeline layout drawings prepared during design phase is not strictly
followed. Hence, the mitigation measure for this impact is to monitor construction
workers to adopt carefulness and to strictly follow the layout drawings.

293. Similarly, during excavation works, damage to the existing paved as well as
unpaved roads can be mitigated through reinstatement works. The proposed project
has provision for this reinstatement works and the cost estimate has been included in
the the detailed design cost estimate of this proposed project.

8.1.4.3 Operation Phase

a) Occupational Health and Safety Hazards

294. The mitigation measures for this impact include; (i) installation of clear, visible
signage in premises on safety measures; and (ii} setting up a mechanism for the
quick response to spills of chemical and hazardous substances.

b} Delivery of Unsafe Water

295. The mitigation measures for this impact include;(i) ensuring the correct

pediadity; (i) providing

safe storage for chemicals; (jii) ventilation of Housed dosing '_?_""\E::hlorine and (iv)

train operators for handling chlorine for which Chlorine U%%?ﬁncluded in
¥

Annex 5 will be followed. g Ty “"‘;f,ﬁ &
o : %%%’:WW@
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c) Impacts on Consumer's Health
296. The mitigation measures for this impact are as follows:;

»  Regular Monitoring by the WUSC

> Removing of Algae grown within the reservoir at regular intervals by the
operating team deployed by the WUSC,

»  Monitoring & Proper Implementation of WSP.

d) Non-sustainability of Services or Completed Works

297. The mitigation measures for this impact will be as follows:

> Monitoring of source yield closely by WUSC, especially in the dry
season and during a climate-change-induced drought.

» After every seismic event, WUSC will conduct engineering investigations

of completed works and implement the necessary corrective actions
without delay..

» Preparation of Emergency Response Plan and Immediate
implementation of this plan after any seismic event

» Strengthening Institutional Capacity and Policy Compliance through
various project related capacity building programs

» Carrying out regular O & M with effectiveness through proper

management of WUSC.
8.2 Augmentation Measures
8.2.1 Impact on Socio-economic Environment

82.11 Construction Phase

a) Employment Generation

298. The augmentation measures can be as follows;

* Recommend contractor to employ local people by giving high priority to
women and under privileged group as far as possible.

» Ensure equity in provision of wages to both male as well as female
labors,

b) Skil? Enhancement
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+ Making a proper work plan and code of conduct during the construction
period,

» Provision of regular hands on training to the workers during the project
construction period

c) Local trade and business opporiunity.

300. The augmentation measures can be as follows;

« Recommend contractor to give priority to the local products during
procurement of construction of materials.

o Priority also will be given to local services like grocery stores, tea shops,
hotel & restaurants etc. during the entire construction period.

» Provision of regular hands on training to the workers during the project
construction period

8.2.1.2 Operation Phase

a) Improved health and hygiene
301. The augmentation measures can be as follows;

» Regular maintenance of the water supply components should be done so
that the project operates smoothly and the benefits are intact.

b) Increased economic opportunity
302. The augmentation measures can be as follows;

 Ensuring regular maintenance of the water supply components

+ Promoting land development activities in the area.
c) ~ Soclal Empowerment

303. The augmentation measures can be as follows;

» Priority will also be given to vulnerable groups in WUSC along with female
groups.

* Involving underprivileged group of people especially women and poor
people in various capacity building programs and prolect related community

meetings
\/O}/ru '1 {l‘" 'T., v
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9.1 Stakeholder Consultation & Participation

304. Stakeholder consultation and participation is an essential process in project'
preparation. It is also a part of information disclsoure. It will disseminate as well as
collect information regarding the proposed project by involving various stakeholders
that includes Key Informant Interviews, Stakeholders Meetings, Focus Group
Discussions (FGD), On-site discussions with WUSC and Random Field Interviews.
The checklists & findings of FGD has been included in Annex 4 and the minutes of
various meetings undertaken during field visits are also included in Annex 3.

305. This stakeholder consultation requires the analysis of stakeholders through the
identification of the potential participants and the methods of their involvement. The
table given below illustrates the concerned stakeholders of the proposed project that
will have either primary or secondary.

Table 39:Stakeholder Analysis & Mapping

SN. Stakeholders Primary’  [Secondary* Stakehoiders'Role or Interest Level of
Influence
1. [Government of Nepal v It is the executive and central body. High
2. h:;nm of Water Supply v It is the lead executive agency and is High
(MoWS) responsible for policy

coordination,guidance, review  of
programs, ensuring that all aspects
relevant to achieve the objective of the
roject and for sustaining the improved
Fewioes to the required level.

3. | ADB v It supports government of Nepal in Medium
mproving and enhancing the existing
water supply service,

4. [Department of Water v ms the lead implementing agency and High
Supply and rks under MoOWS with the
SewerageManagement responsibility of planning,

implementation,operation, repair &
maintenance of the proposed project.

? Primary Stakeholders: people, groups and institutions affected posmve be%eﬁmanes) or negatwely S _
(involuntarily resettled) by the proposed program ""*we o
* Secondary Stakeholders: people, groups and mstltutlons that are 1mp0rt

delivery process \} (/%/“,7/5/\
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SN Stakeholders Secondary® Stakeholders'Role or Interest Level of
Influence
5. | UWSSP, PMO,RPMO & It is responsible in successfully High
DRTAC ' mplementing the proposed project
v clivities , establishing coordination
ith ADB & GoN and managing day to
day activities at municipality levels.
6. | Town Development Fund [TDF will assist the project municipality High
(TDF) conducting financial appraisal of the
v proposed project and advice DWSSM
on its outcomes prior to the start of
detailed design process.
7. | Local Bodies (DCC, v It is responsible for establishing High
Municipality & Ward Offices) coordination with the implementing

8. DSMC v It will assist PMO & RPMO in the overall High

planning, implementation and monitoring
f the project activities regarding
nvironmental & social safeguards
requirements.

9. | WUSC v It is responsible for O & M of the | High
proposed water supply system. it wilt

Iso facilitate the concarned authorities
Eurinq planning as well as construction
10. | Households (Families & hey are the main beneficiaries and are Low
Individuals) benefitted by the provision of enhanced &
DDV
11. | Contractors, Petty v It is responsible for bidding for works and Low
Contractors nvolved in the construction of the
proposed project.
12. | Local This group will be benefitted through the Low
Technicians/Plumbers increased work  opportunitiesrelated to
construction works of the proposed
project.

13. | Unemployed Locals This group will be benefitted through the Low
increased work opportunitiesrelated o
construction works of the proposed

14.| Local Vendors This group will be affected by the pipe Low
laying works for the distribution network
of the proposed project at the core
bazaar area.

16.| Schools & Hospitals This group will be benefited by the Low
provision of enhanced and improved
continuous water suppy service.

16.| Commercial This group is benefitted by enhancing Low

Establishments (Private their business by supplying items to the
Enterprises) construction employees regarding their
basic needs.. AL
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SN, Stakeholders Primary’  Secondary’ Stakeholders'Role or Interest Level of
Influence
17. | Serap Vendors v This  group will be benefittad by | Low

purchasing the recyclable wastes
generated from the construction activities
&s well as from workers camp.

18. | Local Leaders v  [This group will facilitate to establish High
frong coordination between the local
eople and the project authority.

Source: IEE Field Study 2015 and DEDR & DDR 2018

306. The consultations were carried out on various dates at varous locations within
the project town for the discussion of the anticipated environmental impacts that may
result from the construction of the proposed project. The consultations were
undertaken with key stakeholders that includes Local Bodies, Beneficiaries
Households, TDF, PMO, RPMO & DRTAC in line with ADB’s requirements pertaining
to environment and social considerations. The key concerns of the people related to
the project that includes Impiementation of the safeguard policy framework in field
level, Delivering the information regarding safeguard activities to local level,
Willingness to pay, Upfront cash collection and People’s participation in prOject
implementation were discussed.

9.2 Major issues raised by the stakeholders

307. The major issues raised by the key stakeholders during stakeholder consultation
are as follows:

i. The project town is in need of safe, reliable and potable water.
i. Water shortage problem is acute in Bhojpur Bazaar area especially during dry
season.

iii. People of the project town are relying on untreated but occasionally disinfected
water.

iv. The operating system of the existing water supply system is good but the supply
system Is intermittent for public only while for government offices, the supply
system is continuous. This partiality should be disregarded by this project.

V. The project should give priority to local people while hiring for the construction

actvities,
vi. The project must consider solid waste management issues during construction
period. .
vii. The proposed project must address the sociodoemi '__lc problems that may be
_ _c_obs__érved during the construction period at Bfi¢ Dli' Bazaar area like Traffic
. % %w?ﬂ;z;;n %}
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Congestion, Disruption to Local Vendors, Discomfort to the passerby,Noise
Pollution, Air Pollution, Damage to the existing facilities etc.

308. All the stakeholders present during consultation programs expressed their
sincere committment towards the proposed project, committed to collect 5% upfront
cash contribution from the beneficiaries and agreed to provide aid during project
construction whenever required.

309. The assurance made by the study team regarding the issues raised by the
stakeholders are as follows:

i. The proposed project has included Bhojpur Bazaar area as the main service
area. Hence, it will address the water shortage problem faced by Bhojpur bazaar
residents,

ii. The proposed project has provision of water treatment system. This will resolve
the problems of consumption of untreated water.

iii. The proposed project has provision of continuous water supply system. This will
end the partiality felt by the beneficiaries regarding the existing water supply
system.

iv. The proposed project with water treatment facility and continuous water supply
provision if effectively implemented will address the needs of Bhojpur town
residents regarding safe,reliable and potable water.

v. The socioeconomic problems raised by the stakeholders has been considered in
{EE study and this |IEE study has proposed mitigation measures for these
issues. Accordingly, for ensuring the effective implementation of the proposed
mitigation measures, EMP will be prepared and the contractor will be enforced to
consider,follow and implement the EMP during construction.,

vi. The solid waste management plan will be prepared,followed and implemented
during the construction phase of the project that includes Spoil Management &
Disposal, Disposal of Dismantled Debris and Management of Construction
Wastes & Solid Wastes.

vii. Local workers of Rupakot Majhuwagadhi municipality will be given priority for
employment to the extent possible however, it requires strong coordination with
the concerned contractor.

310. The project envisages that stakeholder consultations will continue during the
project period and concerned stakeholders will be invited and TI.;;e,t__’lct:.-urageecl to
participate. The PMO and ICG will maintain rapport with WUSC and:tHe j.-lmcmahty
PMO, ICG, Contractors, and WUSC will be open to the public Lg%w%sg @?@cemlng
 ' ] ,M 4 *«Su:;fa:“’?
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the progress of the subprojects, adverse impacts, mitigation measures and

environmental monitoring and grievances. The stakeholder consultations in future wilt
be as follows,

i. During construction, if change in design, alignment, and location, the PMO and
ICG will hold at least one public consultation to solicit perceived impacts, issues,
concerns and recommendations from affected communities;

ii. Before construction, the PMO and ICG will conduct an information, education
and communication (IEC) campaign among the affected communities about the
upcoming construction, its anticipated impacts, the grievance redress
mechanism, contact details and location of the PMO and ICG, and status of
compliance with the Government's environmental safeguard requirements.
Billboards about the subproject, implementation schedule and contact details of
the executing agency, PMO-ES, ICG-ESA and Contractors will be set up at
strategic locations. The grievance redresses procedure and details will be
posted at the offices of the ICG, WUSC, and VDC:

it. During construction, regular random interviews will be conducted by the ICG-
ESA every month to monitor environmental concerns of subproject communities;

iv. During operation, periodic random interviews will be conducted by the ICG and
WUSC to monitor the environmental concerns of subproject communities;

V. The public consultations and information disclosure will be continuous
throughout the project cycle. PMO and ICG wili be responsible for designing and
implementing such aspects on the ground.

311. Several public consultations held at various locations on different dates with key
stakeholders as mentioned above are tabulated below:

&,;
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Table 40:Summary of Major Public Consultations carried out by Study Team

SN | Meeting Date | Facilitator/stakeholders Venue Participants Topic of discusslon
Male | Female

1|27 May ,2017 | Safeguard and GESI Taxsar 11 10 About the TSTWSSSP,

Expert Area Different tole and ward level
discussion about project

2 [May 25, 2017 | Technical team, WwUsC 13 5 Discussion about project
Safeguard Expert , GESI Office and providing land for
expert and PMO, project.
ERDSMC DRTAEC team

3 |May 24, 2017 | Technical team, WUSC 31 20 Feasibility Study Report
Safeguard Expert , GES| Office presentation.
expert and PMO,
ERDSMC DRTAEC team

4|31 April, 2017 | WUSC members, WUSC 15 10 Discussion about the
ERDSMC team, GESI office project.
expert and Safeguard
specialist

Source: Due Difigence Report,2018

312. The GoN-approved IEE Report (in English), will be available at the offices of
PMO, ICG, and WUSC for the perusal of interested parties. Copies may be made

available upon formal request. |IEE and environmental monitoring reports will be

disclosed on the ADB’s and UWSSSP website. This will be also as a part of

Information Disclosure.
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10.1

10.2

affected persons (5) RDSMC'’s safeguards specia % I

Purpose of the Grievance Redress Mechanism

313. A project-specific grievance redress mechanism (GRM) will be established to
receive, evaluate and facilitate resolution of affected persons’ concerns, complaints,
and grievances related to social, environmental and other concerns on the project.
The GRM will aim to provide a time-bound and transparent mechanism to resoclve
such concerns. The mechanism, developed in consultation with key stakeholders, will
ensure that: (i) the basic rights and interests of every person adversely affected by
the social and environmental performance of a Project are protected; and (i} their
concerns are effectively and timely addressed.

314. A common GRM will be in place for social, environmental or any other
grievances related to the project. The GRM will provide an accessible forum for
receiving and facilitating resolution of affected persons’ grievances related to the
project. Project will publish the sample grievance registration form on its website, and
publish it in local language, at the hoarding board of each of the participating WUA or
municipalities’ office. Every grievance shall be registered with careful documentation
of process adopted for each of the grievance handled, as explained below. The
environmental and social safeguards officer (ESO/SS0) at the project management
office (PMO) will have the overali responsibility for timely grievance redress on
environmental and social safeguards issues. The Social Safeguards Officer at the
Regional Project Management Office (RPMO) will be the focal person for facilitating
the grievance redress at the local level.

315. A municipal-level public awareness campaign will be conducted on a regular
basis as shown in the Communication And Public Participation Plan (CAPP) of the
project to ensure awarensss on the project and its GRM. The social and
environmental safeguards experts of the PMQAC and RDSMCs will support the WUA
or municipalities in conducting municipality-wide awareness campaigns, which will
ensure that all stakeholders including poor and vuinerable are aware of the GRM and
project’s entitiements.

Proposed Set-Up

316. A Grievance Redress Committee (GRC) will be formed at the Municipality level,
comprising the Mayor as Chairperson of GRC, and Regional Prolect Manager RPMO
as Secretary. The GRC members wil comprise of (1) WUSﬁ@ecretary, (2) RPMO

Englneer (3) RPMO social /environmental (as relevant offlc"".‘f' ") representatlve of
g

mnronment as
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relevant), (6) a representative of reputable and relevant CBO/SHG/organization
working in the project area as invitee® , and (7) contractor's representative. The
secretary of the GRC will be responsible for convening timely meetings and
maintaining minutes of meetings. The concerned social safeguards expert of RDSMC
will support the RPMO safeguard’s officer and Project Manager of RPMO to ensure
that grievances, including those of the poor and vulnerable are addressed. All GRCs
shall have at least two women committee members. Along with representatives of the
APs, civil society and eminent citizens can be invited as observers in GRC meetings.

317. The functions of the local GRC are as follows: (i) provide support to affected
persons on problems arising from environmental or social disruption; asset
acquisition (if necessary); and eligibility for entitlements, compensation and
assistance; (ii) record grievances of APs, categorize and prioritize them and
provide solutions within 15 days of receipt of complaint by WUA or local bodies;
and (i) ensure feedback to the aggrieved parties about developments regarding
their grievances and decisions of the GRC.

318. The GRM procedure is dspicted in Figure 4, and is outlined below in detail,
with each step having time-bound schedules and responsible persons to address
grievances and indicating appropriate persons whose advice is to be sought at
each stage, as required:

(i First Level of GRM (WUA level): The first-level, which is also the most
accessible and immediate venue for quick resolution of grievances will be the
contractors, RDSMC field engineers and RPMO supervision personnel, who
will immediately inform the WUA. Any person with a grievance related to the
project works can contact UWSSSP to file a complaint. The municipal-level
field office of the RPMO, in WUA's building, will document the complaint
within 24 hours of receipt of complaint in the field, and WUA or local bodies
will immediately address and resolve the issue at field-level with the
contractor, supervision personnel of RPMO and RDSMC field engineers
within 5 days of receipt of a complaint/grievance. The assigned RDSMC’s
Social Mobilizer will be responsible to fully document: (i) name of the person,
(i) date of complaint received, (iii) nature of complaint, (iv) location and (v)
how the complaint was resolved. If the complaint remains unresoived at the
local leve! within 5 days, the WUA will forward the complaunt to the
municipality level GRM.

JEEnr

3 If the complaints are related with IP/Dalits/other vulnerable grows, specific NG‘M

involved in development of these communities shall be involved. M u.m;d\“\‘ ’
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Affected
Parson

#  Level
Grievance

2 Level
Grievance

3 Level
Grievance

>
not redressed

N
nof redressed

ROSMC=regional design, supervision and mana
300=50clal development officer, 8S0=social
director, PMC = project management consy

WUA level: WUSC Chalr,
ROSMC safeguards
specialist and community
mobilisers, field engineers,
Conbractors

Municipality level
Grievance Redress
Commities

Mayor as Chalr, Regional
Project  Manager as
Secrstary

PMO level:

PD, PMO ES0/SSO, PMC
38

5 days
10 days
15 days

A

gement consullant, ESO=environments! safeguards offoer,
safeguards officer, GRC = grievance fedress commitiee: PD = project
Hant; PMO = project management office.

Grievatics
Redressed

Griavance
Redressad

Grievance
Redressed

Figure 4: Grievance Redress Mechanism (Formal Approach)
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(ii) Second Level of GRM (Municipality level): The complainant will be notified by
the WUA that the grievance is forwarded to the Municipality-level GRC. The
M level GRC will be called for a meeting, called and chaired by the Mayor.
The GRC will recommend corrective measures at the field level and assign
clear responsibilities for implementing its decision within 10 days of receipt of
complaint by WUA. If the grievance remains unresolved within 10 days of
receipt of complaint by WUA, the matter will be referred to the third level. The
RPMO Engineer will be responsible for processing and placing all papers
before the GRC, recording decisions, issuing minutes of the meetings,
providing feedback to complaihants and taking follow up actions so that
formal orders are issued and decisions are carried out.

(i)~ Third Level of GRM (PMO Level): Any unresolved or major issues at
Municipality level will be referred to the PMO for final solution. The PMO’s
Project Director (PD) will have special meeting to find solutions. Decision has
to be made within 15 days of receipt of complaint by WUA. The PD will sign

- off on all grievances received by the PMO. The concerned Deputy Project
Director (DPD) and environmental and social safeguards officers (ESO &
880) of PMO will be involved with support from the PMQAC's
social/environment safeguards experts. The SSO will be responsible to
convey the final decision to the complainant.

319.  The complainant will have to fill up Grievance Redress Form, the sample of
which is shown in Annex 2C to file the complaint. All paperwork (details of
grievances) needs to be completed by the WUA member secretary assisted by
RDSMC and circulated to the WUA Chairperson and members. At Municipality
level, the RPMO Engineer will be responsible for circulation of grievances to the
Regional Project Manager, DWSSM, Mayor and other GRC members, prior to
the scheduled meetings. The RPMO’s Engineer will be responsible for follow-
through of all escalated grievances. All decisions taken by the GRC will be
communicated to the APs by the RPMO’s SSO.

320. Despite the project GRM, an aggrieved person shall have access to the
country's legal system at any stage and accessing the country's legal system can
run parallel to accessing the GRM and is not dependent on the negative
outcome of the GRM.

321.  In the event that the established GRM is not in a positig
the affected person also can use ADB'’s Accountability Mé:

egb*-:xesolve the issue,
s'm (AM) through

directly contacting (in writing) the Cqmpﬂlalnt Recei i "-“":QCHO) at ADB
ag o J\f\kﬂ \{I% by s®
1y 7
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headquarters or the ADB Nepal Resident Mission. The complaint can be
submitted in any of the official languages of ADB’s developing member countries
(DMCs). The ADB’s AM information will be included in UWSSSP Information
Datasheet (PID), to be published in web and distributed to the affected
communities, as part of the project GRM.
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1.1 introduction

322. The 'purpose of the environmental management plan (EMP) is to ensure that
the activities are undertaken in a responsible, non-detrimental manner with the
objectives of (i) providing a proactive, feasible, and practical working tool to
enable the measurement and monitoring of environmental performance on-site;
(i) guiding and controlling the implementation of findings and recommendations
of the environmental assignment conducted for the project; (i) detailing specific
actions deemed necessary to assist in mitigating the environmental adverse
impacts of the project and in enhancing beneficial impacts; and (iv) ensuring that
safety recommendations are complied with.

323. A copy of EMP must be kept on work sites at all times. This EMP will be
included in the bid documents and will be further reviewed and updated during
implementation. EMP will be made binding on all contractors operating on the
site and will be included in the contractual clauses. Non-compliance with, or any
deviation from, the conditions set out in this document constitutes a failure in

compliance.
1.2 Institutional Arrangement
11.2.1 Executing and implementing agencies

324. The Ministry of Water Supply (MoWS) will be the executing agency with the
responsibility of project execution delegated to the Department of Water Supply
and Sewerage Management (DWSSM). Water User's and Sanitation
Committees of the proposed towns are the implementing agencies.

The key responsibilities of the executing and implementing agencies'are as follows:
a) Prior to construction:

¢ MoWS will deputize a qualified staff to act as the Environmental Safeguard
Officer of the Project management office (PMO).
»  MoWS will establish the grievance redress mechanism, including setting up
the Grievance Redress Committee.
‘e The Water Supply and Environmental Division of the MoWS will be
responsible for reviewing and approvatl of the lEE Report.
e DWSSM will review the IEE Report pr fétl by the Design, Supervision
G ';'Mental Safeguard Expert
q,q,ﬂm“ @\ .gw

~ (DSMC-ESE) before forwarding this t -
o %Ha.e:smsga%@ .@*

Ao 3G \\j\/ T
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DWSSM will prepare the ToRs for the Environmental Safeguard Specialist
that will engage to support PMO and for the Environmental Safeguard
Specialists of the two Design, Supervision and Management Consultants
that wili be appointed to prepare the projects.

11.2.2 Safeguard Implementation Arrangement

325.

Project Management Office (PMO):A project officer (Environment) will be

engaged in PMO to ensure implementation of environmental safeguards. He/

she will be provided with necessary consultant support, and capacity
development and training. The responsibilities of the Environment Qfficer are:

0

(i)
(i)

(iv)

v)

(vi)

{vii)

(Vi)

(ix)

)

()

(xii)

review and confirm existing IEEs and EMPs are updated based on detailed
designs, that new IEES/EMPs prepared by DSMCs comply to exclusion
criteria and project selection guidelines as stipulated in the EARF and
government rules; and recommend for approval to PMO;

approve subproject environmental category;

ensure that EMPs are included in bidding documents and civil works
contracts;

provide oversight on environmental management aspects of subprojects and
ensure EMPs are implemented by RPMOs and contractors;

establish a system to monitor environmental safeguards of the project
including monitoring the indicators set out in the monitoring plan of the EMP;

facilitate and confirm overall compliance with all Government rules and
regulations regarding site and environmental clearances as well as any other
environmental requirements as relevant;

supervise and provide guidance to the RPMOs to properly carry out the
environmental monitoring and assessments as per the EARF;

review, monitor and evaluate effectiveness with which the EMPs are
implemented, and recommend necessary corrective actions to be taken;

consolidate monthly environmental monitoring reports from RPMOs and
submit semi-annual monitoring reports to ADB;

ensure timely disclosure of final IEEs/EMPs in project iocations and in a form
accessible to the public:

address any grievances brought about through the Grievance Redress
Mechanism (GRM) in a timely manner as per the IEEs; g R

comptiance during program implem tation; and
R ENL :
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(xiify  organize periodic capacity building and training programs on safeguards for
project stakeholders, PMO, RPMOs, and WUAs.

326. Regional Project Management Offices (Eastern and Western
RPMOs):The environmental officer assigned by DWSSM to the RPMOs will
receive support from (i) the PMO environmental officer, (i) environmental
specialist from PMQAC; and (jii) the environmental specialist and EMP monitors
of the regional DSMCs to carry out the following:

(i) prepare new IEEs and EMPs in accordance with the EARF and government
rules;

(i) include EMPs in bidding documents and civil works contracts:
(i) comply with all government rules and regulations;
(iv) take necessary action for obtaining rights of way;

(v} oversee implementation of EMPs including environmental monitoring by
contractors;

(vi) take corrective actions when necessary to ensure no environmental impacts;
(vii) submit monthly environmental monitoring reports to PMO; and

(viii) address any grievances brought about through the Grievance Redress
Mechanism in a timely manner as per the IEEs.
327. PMQAC: The Project Management and Quality Assurance Consultants
(PMQAC) will provide support to the PMO in the following areas:

{i} ensure that the quality of the designs and construction of all water supply and
sanitation components implemented under the project are to the required
standards; and

(i) assist the PMO with the overall planning, implementation and monitoring of
the project during all stages of implementation including adherence to all
environmental and social safeguards’ requirements.

328. Regional DSMCs:The RDSMCs will provide support to the RPMOs in the
following areas:

(i) prepare quality feasibility studies, detailed engineering designs, safeguards
documents and bid documents

(i) provide effective construction supervision and contract management of all
water supply and sanitation components implemented u M :

e, project in its
~ region
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“TAEC/ICON JV e i""@smmw R 122
ROy S ,3, gt ars g




'IEE Report of Bhojpur WSSP

(iii) assist the RPMOs with the overall planning, implementation and monitoring of
each subproject during all stages of implementation including adherence to all
environmental and social safeguards requiresments

(iv) work closely with the Water User and Sanitation Committees (WUSCs),
respective project municipalities and communities to ensure that the citizens
are aware of project benefits and their responsibilities

{v} ensure that poor and vulnerabie groups will benefit equally from the project.

328.  Civil Works Contracts and Contractors: The contractor will be required to
designate an environment supervisor to ensure implementation of EMP during
civit works. EMPs are to be included in bidding and contract documents and
verified by PMO and RPMOS. The Contractors are to carry out all environmental
mitigation and monitoring measures outlined in their contract. The government
will ensure that bidding and contract documents include specific provision
requiring contractors to comply with all; () applicable labor laws and core labor
standards on (a) prohibition of child labor as define in national legislation for
construction and maintenance activities, (b) equal pay for equal work of equal
value regardless of gender, ethnicity or caste (c) elimination of forced labor; and
(i) the requirement to disseminate information on sexually transmitted diseases
including HIV/AIDS to employees and local communities surrounding the project
site.

330. Capacity Building: The PMQAC safeguards experts (environmental and
social) will be responsible for training the (i) PMO's safeguards officers
(environmental and social); (i) RPMOs’ engineers and social development
officers. Training modules will need to cover safeguards awareness and
management in accordance with both ADB and government requirements as
specified below:

(il Environmental Safeguards
{a) sensitization on ADB’s policies and guidelines on environment:
(b) infroduction to environment and environmental considerations in water
supply and wastewater projects;
{c) review of IEEs and integration into the project detailed design;
(s)] improved coordination within nodal departments; and

(¢)  monitoring and reporting system. The contractors will be re

conduct environmental awareness and orientation of worker' "30
deployment to work sites. @@en T
' ¥y, ¥ oi g $8T e
% %ﬁf mod . ;,iﬂ,ﬁ“.‘ s
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(i) Social Safeguards
- {a) sensitization on ADB’s policies on involuntary Resettlement and

Indigenous People;

(b} introduction to social safeguards assessment and document
requirements;

(c) Consultation and participations requirements:

{d) Project GRM and ADB’s Accountability Mechanism (AM); and

(e) monitoring and reporting system.

331.  Water Users and Sanitation Committees (WUSCs): WUSCs are the eventual

operators of the completed projects. The key tasks and responsibilities of the
WUSCs are, but not limited to:

Before construction

« Facilitate public consultation and participation, information dissemination and
social preparation.

» Provide available data to DSMC-ESS during the conduct of IEE
» Assist in securing the tree-cutting permit and/or registration of water source.
¢ Participate in the capacity development program.

During construction

« Assist in the observance of the grievance redress mechanism.
e Actively participate in the monitoring of Contractor's compliance with IEE and its
EMP and the conditions set out with Government’s approval of the IEE Reports.

» Facilitate public consultations, as necessary.
During operation

+ Implement EMP and the Water Safety Plan,

» [f applicable, actively work with the engaged licensed and accredited laboratory in
water quality monitoring. '

¢ Prepare the environmental monitoring report as per |EE.

» Ensure observance of the grievance redress mechanism.

332. Licensed and accredited laboratory: It is recommended that a licensed and
accredited laboratory be engaged to conduct water quality monitoring in the first
few years of operation and to train the WUSC on the same. The laboratory will

ensure that while carrying out the water quality monitoring as prgﬁ?"&d in the

“National Drinking Wat% Quality Standard and its Directives, ‘harit ‘[ain‘l_“_r‘lg
is provided to e;gq s e
%‘ jq/ kﬁ&n
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11.4
334.

Environmental Monitoring Program

Environmental monitoring will be done during construction at three levels:

(i} Monitoring development of project performance indicators by the PMO-ESS:
(i) Monitoring implementation of mitigation measures by the Contractor: and

(i) Overall regulatory menitoring of environmental issues by PMO.

335.

In addition to regular monitoring onsite (at town level) by the ICG and DSMC-

ESS on the EMP implementation of the mitigation measures, monitoring of key

environmental parameters is proposed. Table 42 presents the indicative

environmental monitoring plan for the project which includes relevant

environmental parameters, with a description of the sampling stations, the
frequency of monitoring, appiicable standards, and responsible agencies. This
will be updated during detailed design to ensure EMP and monitoring program is
commensurate with the impacts of the project.

Table 42: Environmental Monitoring Program

» Before

« 24-hour

s [Responsibiiity]

* Worksite » National | Contractor
constructic | 802 locations monitoring Ambient
nto NOx * Along water once ina Air
establish transmission season Quality
baseline main 1-km {except Standar
* Constructio interval from monsoons) | ds, 2003
n phase PTws for the
+ Construction constructio
campsite n period
locations
2. |Noissand | e Priorto Equivalentday | « PTWs *Oncaina | e National | Contractor
vibration constructio | and night time location season Noise
levels nto naoise levels * Along water {except Standar
establish transmission monscons) | d
baseline main 1-km for the Guidelin
+ Constructio interval from constructio es, 2012
n phase PTws n period
» Construction
campsite
locations
3. |Water ¢ Prior to TDS, TSS, pH, | « Adjacent to » Twice a + National | Contractor
qQuality constructio | hardness, BOD, construction year (pre- Drinking
nto fecal coliform, sites (to be monsoon Water
establish total nitrogen, identified by and post- Quality
baseline totai the (DRTAC monsoon) Standar
¢ Constructio | phosphorus, or DSMC})) for the ds, 2006
n phase heavy metals, entire
temperature, period of
s constructio
hydrocarbons, n
mineral oils,
phenols,
cyanide,
temperature
* 4] » Survival | « Q&M » Survival rate » In the areas « WUSC
rate of phase where re-
landsca D 4 plantation/
A=
TAEC/ICON JV 7 141

.:_ _".“ﬁ




“IEE Report of Bhojpur WSSP

_Stage ;
landscaping
proposed

plantatio
n
Source: IEE Study 2018/019
11.5 Institutional Capacity Development Program

336. Considering the limited capability of the Project's key players in environmental
management, technical assistance from environmental specialists and capacity
development during loan implementation will be needed. Capacity deveiopment
will consist of hands-on training in implementing the responsibilities in EMP (as
well as in EARF) implementation, complemented with a short-term series of
lectures/seminars on relevant topics.

337.  WUSC cannot monitor the quality of supplied water as prescribed in NDWQS
and its Directives. Although monitoring kits and laboratory rooms will be
provided, this would not guarantee WUSC can handle monitoring appropriately.
DWSSM has five regional laboratories; however, some are not functioning fully
due to lack of human resources. Considering that public health is a critical
concern associated with water supply, it is recommended that a licensed and
accredited laboratory be engaged to conduct water quality monitoring for at least
the first 2-3 years of operation with WUSC actively participating in developing its
capacity. Water quality monitoring should be carried out in such a way that
WUSC will be “learning by doing.” After the engagement period, there shouid be
continuing periodic training of new persons to ensure that the capacity of WUSC
is sustained. The cost for monitoring during operation is based on the
assumption that a licensed laboratory will be engaged in both the monitoring
requirements and to train WUSCs. A Water Safety Plan is included in the project
design and will oblige the operator to carry out water quality monitoring
accordingly. The amount of NPR 500,000 will be provided annually to implement
the Plan. There will be sufficient fund to include training by the licensed and
accredited laboratory while monitoring water quaiity.

338. The contractors will be required to conduct environmental awareness and
orientation of workers before deployment to the work site. The proposed training
project along with the frequency of sessions is presented in Tab[g 43. The

Environmental Safeguard specialist & EMP Field Monitori 2 W\taff are
responsible for organizing different training programs for %mqmegal

By S
Management. % %:’y"““ e ?
) . h#;adwﬁ"
L Bty s 3 "*“'M‘“““w
TAEC/ICON JV T = 142
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Table 43: Training Program for Environmental Management

Training Orlentatlon workshop Crientation program/ workshop | Experiences
Title for contractors and supervisory | and best
staff practices
sharing
Purpose To make the participants aware | To build the capacity of the To share the
of the environmental safeguard staff for effective experiences
reguirements of ADB and GON implementation of the designed | and best
and how the project will meet EMPs aimed at meeting the practices
these requirements environmental safeguard aimed at
compliance of ADB and GON | learning
lessons and
improving
implementation
of EMP
Contents Module 1: Orientation » Roles and responsibilities of | Experiences on
¢ ADB Safeguards Policy officials/contractors/consultan | EMP
Statement 1s towards protection of the implementation
+ Government of Nepal environment —issues and
Environmental Laws and » Environmental issues during | challenges
Regulations construction Best practices
» Implementation of EMP followed
Module 2: Environmental » Monitoring of EMP
Assessment Process implementation
* ADB environmental process, » Reporting requirements
identification of impacts and
mitigation measures,
formulation of an environmental
management plan (EMP},
implementation, and monitoring
requirements
» Review of environmental
assessment report to comply
with ADB requirements
¢ incorporation of EMP into the
project design and contracts
Duration 1 day 1 day 1dayona
regular period
to be
determined by
PMO, ICGs,
and (provide if
DRTAC or
DSMC)
Participants | Executing and implementing PMO PMO
agencies, PMOQ, and PMO staff ICGs ICGs
{technical and environmental) Contractors Contractors
invalved in the project
implementation

Source: IEE Study 2018/019

11.6

: 3’39. Staffing requirement will include the: (i) deputi% g
the PMO environmenta| safeguar f officer; (i)
’Vﬂ . »

Staffing Requirement and Budget
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RPMOS environmental engineers in each subproject town; (i} engagement of a
PMO-environmental safeguards specialist to provide technical assistance and
guidance to the PMO and partly to the RPMOS and capacity
development/training; and (iv) a DSC environmental safeguards specialist to
conduct the IEEs and prepare the |EE reports according to the provisions of this
EARF.

340. The costs required for implementing the EMP will cover the following
activities:

(i) Updating |EE, preparing and submitting reports and public consultation and
disclosure;

(i) Application for environmental clearances; and

(iii) Implementation of EMP, environmental monitoring program, and long-term
surveys.

341.  Environmental monitoring during construction will also be straightforward and
will involve periodic site observations and interviews with workers and others,
plus checks of reports and other documents. This will be conducted by PMO-
ESS assisted by the PMO environmental safeguard officer. Therefore, no
separate budget is required for PMO-ESS.

342. The cost of mitigation measures and surveys during the construction stage
will be incorporated into the contractor's costs, which will be binding on him for
implementation. The contractors will conduct the surveys.

343. The operation phase for mitigation measures are good operating practices to
mitigate the environmental impacts of this phase & the responsibility remains to
WUSC. WUSC will conduct all monitoring during the operation and maintenance
phase. To ensure the delivery of safe drinking water from its catchment to the
consumers, there is provision of Water Safety Plan (WSP) for the proposed
project. If a licensed laboratory is engaged for the first 2-3 years of operation for
training purposes, the cost can be accommodated under the Water Safety Plan.
The cost of awareness program, observation tours, other institutional
strengthening activities & WSP during the contract period is NPR 600,000.00
under provisional sum. Qut of this total cost, NPR 200,000.00 has been allocated
for capacity building programs.

344. The indicative costs of EMP implementation are shown iRk

-4
" TAEGACON JV - BNy —
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Table 44:indicatlve Cost of EMP Implementation

S.No. | Local Level Monitoring & Mitigation Measures Mitigation & Monitoring Costs
A. | Local Level Monitoring Measures
a) | Air quality Monitoting 150,000.00
b) | Noise levels Monitoring 50,000.00
¢} | Water Quality Monitoring £0,000.00
B. | Mitigation Measures
@) | impacts on Physical Environment
L. | During Design Phase
i. | Soil Erosion and Slope Instability
Incorporate measures and sites for handling excessive - .
spoil materials No Additional Cost Required
Incorporate drainage plan in final design No Additional Cost Required
Il. | During Construction Phase
i. | Soil Erosion and Land Surface Disturbance
Proper Backfilling No additional cost required, Separately
included under Miscellaneous ltems
Slope Protection Measures (Gabion Wall Construction, No additional cost required, Separately
Retaining Wall etc.) included in Detailed Cost Estimate
ii. | Spoil Disposal 20,000.00
iii. | Air Pollution
Excavation Segmentation Plan No additional cost required
Watering of dry exposed surfaces and stockpiles of 100.000.00
aggregates at least twice daily T
gl1h?r2mg;gatlon measures as mentioned in section No additional cost required
iv. | Noise Pollution No additional cost required
v. | Generation of Construction Wastes & Solid Wastes
Waste Management 160,000.00
vi. | Accidental Leakage or Spillage of Stored Fuel/Chemicals | 50,000.00
vii. ; Impact on Land Use Pattern No additional cost required
viil. | Disruption to Natural Drainage No additional cost required
ix. | Haphazard Disposal of Dismantied Debris
Segregation, 3R Concept, Sale to Scrap Dealers No additional cost required as it has already
been mentioned in v
b} | Impacts on Biologlcal Environment
I. | Construction Phase
i. | Impacts on Flora & Fauna
Awareness programs to the construction workers Ne additional cost required
Revegetating disturbed slopes & grounds 20,000.00
Others as mentioned in Sub Section 8.1.2.1 a) No additional cost required
ii. | Impacts on Aquatic Life
Strict Monitoring on the daily activities of workers No additional cost required
Provision of temporary but well equipped toilets at
worker's camp 200,000.00
: No additional cost required as it has already
Solid Waste Management been mentioned above in v.
Il | Operation Phase
i. | Impacts on Aquatic Life
Strict monitoring to the operators involved to discourage | No addltlonalequured It will be
direct discharge of the effluent to the water bodies. managed bY : 9|f
Proper Implementation of Water Safety Plan (WSP).
c) [ Impacts on Chemical Envlronment _

Construction Phase

Impacts on Water Qualrtyr of nearby rwers

TAEC/ICON JV
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S.No. | Local Level Monitoring & Mitigation Measures Mitigation & Monitoring Costs
Appropriate design of Septage Disposal with well- No Additional Cost Required as it has already
equipped temporary toilets been mentioned in
Disposing of spoils or excess soils as free filling - X
materials as soon as possible No Additional Cost Required
Locating temporary storage areas on flat grounds and 50.000.00
away from main surface drainage routes hae
Shielding temporary storage areas with sandbags No Additional Cost Requirad
Implementing eco-friendly solid and hazardous waste No Additional Cost Required as it has already
management, disposing them promptly been mentioned above in v.
Providing adequate water supply and sanitation facilities | No Additional Cost Required. It has to be
at work sites. managed by the contractor itself.
Strict supervision on the behaviour of workers for the
waste management as well as sanitation behaviour and | No Additional Cost Required
menitoring the workers to manage the wastes properly
Strict & Regular Monitoring during pipe laying works Ne Additional Cost Required

Il. | Operation Phase
i. | Impacts on Quality of Water Stored in Reservoir
Proper Implementation of Water Safety Plan (WSP) No Additional Cost Required
Removing of Algae grown within the reservoir at regular " .
intervals by the operating team deploved by the WUSC. No Additional Cost Required
ii. | Impact on Water Bodies
Disposal of raw sludge to the appropriate landfill sites of . .
the proposed project town No Additional Cost Required
Use of raw sludge for agricultural land No Additional Cost Required
Avoid direct discharge of the raw sludge to the water
bodies through strict monitoring to the operators No Additional Cost Required
involved.
Proper Implementation of Water Safety Plan (WSP) No Additional Cost Requirad
d) | Impacts on Socioeconomic Environment
l. | Design Phase
I | Structural Instability
Proper design of earthquake resistant structures as per | Ng additional cost required
standard and code of practice.
il. | Health & Safety of Community & Workers
Training on Community Health & Safety Hazards by
DSMC by disseminating information in regard to this | No additional cost required
through fraining manuals, photographs & documents
related to safety
iii. | Damage to the existing facilities No additional cost required
Il. | Construction Phase
i. | Community Health & Safety Hazards
Contractor's implementation of EMP Neo additional cost required
Adequate lighting, temporary fence, reflecting barriers 100.000.00
and signage at active work sites T
Contractor's preparedness in emergency response 225,000.00
Adequate dissemination of GRM and Contractor's - .
observance/implementation of GRM No additional cost required
ii. | Worker's Health & Safety Hazards
Provision of PPE to workers 150,000.00
Other Mitigation measures No Additional Cost Required
iii. | Traffic Congestion No Additional Cost Required
iv. | Disruption to Local Vendor's Business
Prompt Backfilling No Additional Cost Requirgd:
Provision of Planks to provide access to shops & homes | 25,000 5‘ e
v. | Mobilization of Child Labor No Additional Cost Requ =
- wvi. | Impact on Sustainability of Works

Engineering Investigations afier any seismic event, if any

150,000.00

_ | Emergency Preparedness Response

“TAEC/ICON v
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S.No. ; Local Level Monitoring & Mitigation Measures Mitigatlon & Monitoring Costs

been mentioned above in xii)

vii. [ Damage to the existing facilities

Monitor construction workers to adopt carefulness and to " .
strictty follow the layout drawings. No Additional Cost Required

Reinstatement Works of the damaged existing paved No Additional Cost Required. Its cost is
roads if any separately included in Cost Estimate.

1ll. | Operation Phase

i. | Occupational Healh & Safety Hazards

instailation of clear, visible signage No addiional cost required, It will be

managed by WUSC itself

Setting up of mechanism for quick response to spills of No additional cost required, It will be
chemical and hazardous substances, managed by WUSC itseif

. . No additional cost required, It will be
ii. | Delivery of Unsafe Water managed by WUSG itself

No additional cost required, It will be

iii. | Impact on Consumers Health managed by WUSG itself

iv. | Non-sustainability of Services or Completed works

Yield Monitoring No additional cost required, It will be

managed by WUSC itself
Engineering Investigations after every seismic event if No additional cost required, It will be
any managed by WUSC itself
Strengthening Institutional Capacity and Policy
Compliance through various project related capacity No additional cost required, It will be
building programs managed by WUSC itseif
Carrying out regular O & M with effectiveness through No additional cost required, It will be
proper management of WUSC. managed by WUSC itself

Total Cost of Local Level Monitoring & Mitigation Measures 1,500,000.00

Source: IEE Study 2018/019

Note: The breakdown cost is based on similar project experience however independent cost may
later without aftering the total cost,

Similarly, there is no requirement of adoftional cost for the proposed augmentation measures as this
will be managed by either Contractor or WUSC or DSMC itself

345. The above given table shows that the total indicative cost for EMP
implementation in NRs. 1,500,000.00. This has been included under provisional
sum in BoQ and this total cost includes local level monitoring cost and mitigation
costs that also includes necessary environmental mitigation measures for the
anticipated impacts during the entire construction period.

346. The environmental management will be implemented during the detailed

design phase that will continue through the procurement, construction, and
operation phases. Table 45 & 46 presents the indicative timeframe of key EMP
activities about project implementation schedule & the proposed topics for

Capacity Building/Training respectively.
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Table 45: Environmental Management implementation S

chedule

T
ative Tir

ROJEC MENTATION
Detailed Design & Bidding Documents Q2 Y0
Procurement Q3 YD
Construction Q4Y0-Q4Y2
Contractor Operating Period Q3 Y2-Q4Y3
Handover to WUSC for Qperation Q3Y3-Q1 Y4
Defects Liability Period Q3vY2-Q4 Y4

ENVIRONMENTAL MANAGEMENT

Qverall

1. [Design Review and Technical Audit Consultant (DRTAC )-
Engagement of Environmental Specialist

Starting Q4 Y0 (5 yrs of intermittent
inputs}

2. PMO's submission of Environmental Monitoring Report (EMR)

- Monthly EMR for project's Monthly Progress Report

- 8™ day after effective month

- Semi-Annual EMR during construction for submission to
ADB

- 8™ day after effective 6-mo. period

- _Annuat EMR for submission to ADB

- 8" day after an effective year

Before Construction Mobilization

1. Finalization of EMP, {if applicable)} revision of IEE Q2 Y0
2. ADB review & approval of revised IEE & EMP. Q2Y0
3. Obtaining Government’s approval of IEE Report Q2Y0-Q3 Y0
4. Community preparation {(including disclosure of Final IEE & its | Q4 YO
EMP)
5. [Establishment of baseline data (as set out in the EMP) Q4 YO0 (shall have been done before

award of contract)

6. Preparation of C-EMP by selected Contractor, review of C-
EMP

Q4 Y0, before Notice to Proceed is

Against SPS-compliant EMP.

given

Construction Period

Mobilization to Demobilization

1. Implementation of mitigation measures and conduct of
environmental effects monitoring following the C-EMP.

Q4Y0-Q4Y2

2. Bubmission of Environmental Monitoring Report (EMR}

Q4Y0-Q4Y2

- Monthly, by Contractor

5" day of the month following the
effective month

- Quarterly, by Contractor or by Licensed Laboratory

37 day of the month following the
gffective quarter

Operation Period (potentially could start even before DLP is over)

1. mplementation of mitigation measures & monitoring activities
a5 specified in the EMP

Starting anytime between Q3 Y3 &
Q1Y4

2. Bubmission of EMR

anytime between Q3 Y3 &
Q1 Y4

- Monthly, by Operator

5"day of the month following the
effective month

- Quarterly, by Operator or (if applicable) by Licensed
Laboratory

3" day of the month following the
effective quarter

Source: IEE Study 2018/019
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Table 46: Proposed Topics for Capacity Building/Training

f. | By Environmental Speclali

sts

1.1

| egal Framework

DWSSM, PMO,

Early stage

* Relevant national laws, reguiations & standards
on EA& management

ICG,

of Qutput 2

= ADB SPS 2009

RMSO, WUSC
(15-18)

* EA& review procedure under the Project

1.2

Environmental Assessment

= Rapid environmental assessment

. pnitial environmental examination

1.3

Some Aspects of EA Process & Environmental

Management

. Meaningful consultation & info disclosure

= [Grievance redress mechanism

» Environmentally responsible procurement

« Occupational & community health and safety

1.4

EMP Implementation, part 1

DWSSM, PMO,

Early stage

* Institution arrangements & responsibilities

ICG,

of Output 2

= Environmental quality monitoring

RMSO, WUSC,

» Emergency response

(15-18)

1.5

EMP Implementation, part 2

« Performance monitoring & indicators

» Environmental monitoring report

2. | By External Experts

2.1

Other relevant topics, such as:

MoWS, DWSSM

During

A [Good engineering and construction practices as
fnitigation measures

PMO, ICG

Project’s

B Climate change adaptation (applicable to
eligible activities/works under the Project)

RMSO, DSMC(30)

CapacityDevt.
Program

B.1 Climate change impacts on infrastructure

B.2 Climate-proofing of infrastructure

C Strategic environmental assessment of WSS
sector policy, development plans, and programs

D Other relevant topics that may be suggested by
MoWS, DWSSM, PMO & ICG

Source: IEE Study 2018/019
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347. RPMQO is the main monitoring agency of the proposed project that will monitor
and measure the progress of EMP implementation with assistance from DMSC.

The monitoring activities will correspond with the project's risks and impacts, and
will be identified in the !EEs for the subprojects. In addition to recording
information on the work and deviation of work components from original scops,
PMO, RPMOs & DSMC will undertake site inspections and document review to
verify compliance with the EMP and progress toward the final outcome. Along
with this, Ministry of Water Supply (MoWS) as well as Ministry of Forests &
Environment (MoFS) under Government of Nepal will also undertake monitoring
process through random field visits to review the project performancs.

348. RPMOs will submit monthly monitoring and implementation reports to PMO,
who will take follow-up actions, if necessary. PMQO will submit semi-annual
monitoring reports to ADB. This report will be based on the Sample Semi-Annual
Monitoring Report Template given in Annex 2F and Sample Environmnetal Site
Inspection Report given in Annex 2G. The subproject budgets will reflect the
costs of monitoring and reporting requirements.

349. For subprojects likely to have significant adverse environmental impacts,
PMO will retain qualified and experienced external experts to verify its monitoring
information. PMO environmental safeguard specialist will document maonitoring
results, identify the necessary corrective actions, reflect them in a corrective
action plan, and for each quarter, will study the compliance with the action plan
developed in the previous quarter. Compliance with loan covenants will be
screened by the PMO.

350. ADB will review project performance against the MoWS commitments as
agreed in the legal documents. The extent of ADB's monitoring and supervision
activities will be commensurate with the project’s risks and impacts. Monitoring
and supervising of social and environmental safeguards will be integrated into
the project performance management system. ADB will monitor projects on an
ongoing basis until a project completion report is issued. ADB will carry out the
following monitoring actions to supervise project implementation:

gy
1.“,;‘5»- ":ﬁ

gnmental or social
!

()  conduct periodic site visits for projects with advers
impacts;
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() conduct supervision missions with detailed review by ADB’'s safeguard
specialists/officers or consultants for projects with significant adverse social or
environmental impacts;

(i} review the periodic monitoring reports submitted by PMO to ensure that
adverse impacts and risks are mitigated, as planned and as agreed with ADB;

(iv) work with PMO to rectify to the extent possible any failures to comply with their
safeguard commitments, as covenanted in the legal agreements, and exercise
remedies to re-establish compliance as appropriate; and

(v} prepare a project completion report that assesses whether the objective and
desired outcomes of the safeguard plans have been achieved, taking into
account the baseline conditions and the results of monitoring.

o/ .,—,,{.O,,. . . .
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351. The IEE study indicates that:

e The proposed project, its components, are not within or adjacent to
environmentally sensitive areas.

» The proposed project will fulfill the demand of Bhojpur town area regarding the
reliable & continous water supply system. it will definitely address the problems
raised by the hardship that people of the project town are facing for safe, reliable
& potable water at core Bhojpur Bazaar Area for ages.

« The proposed project will bring about: (i) the benefits of access to reliable supply
of safe and potable water; (i) promotion of good hygiene and sanitation practices
and reduced health and safety risks as positive impacts; and (iii) enhanced
community health, improved quality of life and safe communities as outcomes.

» Along with positive outcomes, the proposed project will also have negative
impacts as discussed above in Chapter 7. As per our IEE study, four of the
adverse impacts that includes Air Pollution, Noise Pollution, Impacts on Water Quality
of nearby rivers and Impact on Sustainability of Works are evaluated as “Very
Significant’. However, these impacts would not be problematic for the project
implementation if the activities that stimulate this impact to occur are properly
controlled through the mitigation measures.

e Somse of the adverse impacts are also evaluated as Significant. However, these
will not be sufficient to threaten or weaken the surrounding resources. Mitigation
measures, integral to socially and environmentally responsible construction
practices, will be commonly used at construction sites and the contractors will be
aware about it. Hence, mitigation measures would not be difficult to implement.

» Similarly, Insignificant impacts can either be avoided or simply mitigated through
the proposed mitigation measures.

* The environmental management plan (EMP) as mentioned above in Chapter X,
if duly considered, followed and implemented during project construction
activities, then the environmental issues will not be issues to be worried about.

+ [f the responsible body mentioned in the EMP matrix shown in the Table 30
properly takes up the responsmmty for the |mplementat|on of mltlgatiog ,measures

TAEC/ICON JV Of e VA IS
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environment of the project area will be safe and less affected from the project
activities.

» Reguiar monitoring with good operation & maintenance service including prompt
action on leaks and complying of the water supplied as prescribed in the National
Drinking Water Quality Standards Directives will lessen the risks of the ineffective
implementation of the proposed project and will sustain the system.

* None of the anticipated environmental impacts is significant enough to go for
either detailed EIA study or further especial study.

* As per ADB Categorization, the proposed project falls under “Category B”. As per
EPR 1997 (Latest Amendments 2017) Schedule H, this IEE study fulfilis the
requirements of IEE criteria as per GoN. This IEE thus fulfills the policy
requirements of both the ADB and the GoN. This indicates that IEE study is
sufficient for the effective implementation of Bhojpur Water Supply & Sanitation
Project.

¢ According to the detailed engineering design reportthe overall exercise for
financial and economic returns for the sub-project indicates that the FIRR is
positive and the EIRR is higher than EQCC. It also shows that the cumulative
cash flow is positive after repaying the debt. The tariff rate per month of the -
household is within the affordability limit of the household income under different
strata, which is less than 5 percent of the household income of low and middle-
income groups.

» The project is considered as risk free in response to sensitivity analysis as the
results of FIRR are positive in all the cases. This indicates the viability in terms of
financial and economical aspects and it is worthy of investment by the concerned
agencies.

» The IEE study shows that project benefits outwsigh the risks and these potential
risks can be overcome through proper planning and management.

352. Based on the above findings, the classification of the Bhojpur Water Supply
and Sanitation Project as "Category B" is confirmed, no further special study or
detailed EIA needs to be undertaken and people of Bhojpur municipaiity will get
rid of the hardship of safe, reliable & potable water they have been experiencing

for decades. The proposed project is technically, environmentally and f

ing
£ e,

cially
3

feasible. .
a mp_r.,;\,\“@‘\ \5?5'
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Government of Mepal :
Ministry of Water Sunply and Senitation

Department of Wetsr Supply and Sewerage

Third $mall Town Water Supply and Sanitation Sactor Project

PROJECT MANAGEMENT OFFICE
Panipokhari, Kathmandu

TERM_S OF REFERENCE {ToR)
for
INITIAL ENVIRONMENTAL EXAMINATION
of

BH GJPUR BAZAAR TOWN WATER SUPPLY AND SANITATION
PRC’J ECT

BHOJPUR, BHOIPUR DS

7 g
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Submitted by: Submitted to:
L . .
! TAEC CONSULT P, Ltg. ~ Government of Nepa!
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+ M:mstry of Water Supply and Sanitation
INTEGRATED CONSULTANTS NEPAL P Departmen of Water Supply and Sewerage
. Third Small Town Water Supply and
: Sanitation Sector Project

PROJECT MANAGEMENT OFFICE
Paninokhari, Kathmandy
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Phone/ Fax: (25-588306

TAEC Consult P, Ltd, Bost erdsmc3@gmail.com
Joint Venture with :

Integirated Consultants Nepal Pvt. Ltd.

Eastern Region 1, Supervision and Management Consultant

Third Small Towns atalr :u ly & Sanitation Sector Project
y sari

Ref :WS-72:315/ K0~ 2144 Date:November 23, 2016

To,

- The Regional Project Manager, e
Fasiomn Reglonal Project Management Office
ltahari, Sunsari

Het: ERDSMC A
Contract No. TSTWSSSP/CS-02/070-71

Sub :R%ubmisston of ToR for IEE of Bhojour STWSSP |

Dear Sir,

Woe ars pleased to submit one copy of the ToR for Inftial Environment Examination {IEE) as part of the
Feasibility Study Report of Bhojpur STWSSP for your review and comments as per the work program
proposed in consultant’s Technical Proposal to meet requirement of Terms of Reference (ToR).

Thark you and regards
Yours faithfully,

‘Anand %ﬂ Ldl Das

Toam Lander

Ce: .
1. Project Director, PMO, Maharajgunj, Kathmandu; One copy is attached herewith.
2. TAEC & ICON Consultants Pvt. (Lt} J/V, Sankhamul, Kathmandu
3. WUSC, Bhojpur

Box: 2519, h'w'lkhamul, Kathmandu
Phone: 01-4781446 / 4782340; Fax: 01-4781447 A
Emajl: taec@mos.com.op (ﬁ
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Government of Nepal
Ministry of Water Supply and Sanitation
Department of Water Supply and Sewerage
Third Small Town Water Supply and Sanitation Sector Project
PROJECT MANAGEMENT OFFICE
Panipokhari, Kathmandu

TERMS OF REFERENCE (ToR}
for
INITIAL ENVIRONMENTAL EXAMINATION
of

BHOJPUR BAZAAR TOWN WATER SUPPLY AND SANITATION
PROJECT

BHOJPUR, BHOJPUR DISTRICT

fﬁEC CONél-Ji_T.P. Ltd. o | | Government of Nepal |
: JOINT VENTURE WHTH f Mmlstry of Water Supply and Sanitation :
lNTEGRATED CONSULTANTS NEPAL {P} LTD Oepartment of Water Supply and Sewerage

Third Small Town Water Supply and.
é Sanitation Sector Project
z . PROJECT MANAGEMENT OFFICE
o Panipokhari, K;
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ToR for lnitii Environmenial Examination of hquur Bazaar Water Suppiy and Sanitation Project

ADB A'sian Cevelopment Bank

CBS Centrai Bureau of Statistics

ne Direct Current e

apnc District Development Committee "

ul! Ductile lron :

DL Distribution Line

DMA District Meter Area o

DSMC ! Design Supervision and Management Consultant '

DTW Deep Tube Weil ' ;
. pwss 1 Department of Water Supply & Sewerage
! EA i : Executing Agency :
; EiA ? Environmental Impact Assessment B
EMp Environmental Management Plan ;
; Epa Environmental Pratection Act T *
FTTTERR Environmental Protection Rules T -

ES Environmental Safeguards
: £GO Focus Group Discussion [
Gt : Galvanized iron N ﬁ
: GoN Government of Nepal :
; GRC Grievance Redress Comumittes Cm :i
: HDBE High Density Polyethylene Pipe -
HP Horse Power
............. - - e Ry S e

IEE | initial Environmental Examination ]

"""" 10 Internationat Organization -

kv Kilo Volt :

KA Kifo Valt Ampere !

MaWSS Ministry of Water Supply and Sanitation
i NOWQS ; National Drinking Water Quality Standard T
: NGO i Non-Governmental Organization B 1
| pa : eoaiess Rupes e e
g Q&M Operation & Maintenance {
OBA Output”Based Aid M’_
- : Sver o Ta e o]

PARM B Project Administration Manual

smc Project Management Consultant

PMIC Project Managemem Office

RCC i Reinforced Eement Concrete - :

RPMO J Regional Project Management Office %, > i
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SSTwssse Second Small Fowns’ Water Supply and Sanitation Sector Project ]
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o STWSSSP Smalt Towns’ Water Supply & Sanitation Sector Project
TDF Town Development Fund
TL Tra'gmission Ling
Tok Terms of Reference
L TSTWSSSP Thied Small Towns' Water Supply & Sanitation Sector Project R
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WSSD0 ! Water Supply and Sanitation Division
| WTP Water Treatment Plant
WUA : Water Users’ Assotiation e _ :
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Chapter 1

1. NAME AND ADDRESS OF THE PROPONENT

This Terms of Reference {TOR) has been prepared with reference to the Feasibility Study Report to carry
eut the initidl Environmental Examination {IEE} of Bhojpur Bazzar Town Water Supply and Sanitation
Project in Bhojpur District. YOR for this tEE study of this project is needed as a reference to EPR 1997
{amendment 2007}. The project proponent, Small Towns Water Supply and Sanitation Sector Project
{STWSSSP] of the Goverament of Nepal, Department of Water Supply and Sewerage (DWSS), Ministry of
Water Supply and Sanitation {MoWSS}, is responsibie for the oreparation of the IEE report,

Name of Proponent:

Project Management Office

Third Smafl Towns” Water Supply and Sanitation Sector Project
Department of Water Supply and Sewerage

Ministry of Water Supply and Sanitatian

Government of Nepal

Address of the Proponent:

Panipokhari, Kathmandu

Yel: 977 1442388, 977 1 4412348

Fax: 977 1 4413280

E-mail: info@stwsssp.gov.np

Website: www.sstwsssp.gov.np
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Chapter 2

2. BACKGROUND AND DESCRIPTION OF THE P;ﬁ].lfm
[=3
2.1 Project Rackground 'J?;’ﬂx’;m
Yoy 8 Gz
In January 2000 the government endorsed the 15-year Developﬂ?émﬁ@'b for Small Towns' Water Supply
and Sanitation in order to improve the health, economic and environmental living conditions of the people
in smalt towns in Nepal. The project embraces the community managed demand responsive approach,
where the community is involved i ail aspects of planning and implementation of the town projects. The
Asian Development Bank (ADB) has been providing financial assistance to this sector project. The
Department of Water Suppiy and Sewerage [DWSS) is the implementing agency whereas the Minisity of
Water Supply and Sanitation {MoWSS] is the executive agency.

The fiest phase of the Project, whose duration was 2001-2008, has already been completed and the people
of 29 smail towns have been benefitted by the Project. Upon the completion of the first phase and after
finding positive impacts of the Project, the Government of Nepal decided to implement the second phase,
with the name, Second Small Town's Water Supply and Sanitation Sector Project. Simultaneously after the
successful completion of the second phase DWSS has brought some changes on this projact and nemed a3
Third Small Town Water Supply and Sanitation Sector Project {TSTWSSSP). For the implementation,
formulation, and eperation and maintenance of the Project, TSTWSSS® aims to have full participation of
the users of the respective towns. The cost will also be shared by the users ang GON.

The Project has many stakeholders such as WUSC, Project Management Office (PMO) of DWSS, Water
Supply and Sanitation Division/ Sub-division Office, Regional Project Management Gffice {(RPMO), Town
Development Fund {TOF), Design and Supervision and Management Consultant [0SMC) are responsible for
social mebilization, health and hygiene progeams and preparation of social profiles.

Both the Nepali law and ADB policy require that the environmental impications of individual developments
are taken into account in the planning and decision making process and that action is taken to reduce the
adverse impacts to acceptable levels. This is done through the environmentai assessment process, which
has become an integral part of lending operations and Project development and implementation,

2.2 Objective of TOR and IEE study

The main cbjectives of the TOR is to guide the subsequent IEE study, to praduce a comprehensive end
coherent IEE Report as pet the Environmental Protection Act, 1997 and Environmental Protection Reles,
1997 {with amendments). The specific objectives of the proposed IEE study include to:

+ ldentify the major issues that may arise as a result of proposed works on bio-physical,
socioecenomic and cultural environment of the project area,

» Recommend practical and site specific envircnmentai mitigation and enhancernent measures
prepare and implement environmental monitoring plan for the project,

+  Provide information on the general environmental setting of the Bhojpur Bazaar Town area as
baseline data. Make sure that |EE is sufficient for the proposed water supply groject.

A
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2.3 Description of the Project

231 Location and Accessibility of the Project Area

The Project is located in Bhojpur Municipality, which is situated in Bhojpur district in Kashi Zone of the £astern
Development Region of Nepal. The Municipality lies between 27° 07 58" N to 27° 16' 42° N latitude to 87° 02' 40"
E to 87" 04° 56" £ fongitude, The Municipality is in hilly region with an altitude ranging between 560 m {Pikhuwa
Khola} to 2560 m [ Suntale Danda) above mean sea level with an average aititude of 1630 meters.

The North-South Koshi Mighway joins project area to Dhankuta, Dharan and itahari. The distance from Bhojpur
bazaar 1o Hile, Dhankuta and Dharan is approximately 92 km, 118 km and 167 km respectively. The pearest
alrstrip, Taksar connects project area to Biratnagar and Kathmangu with regular flight,

L] WSS
b sHoJRRy

Figure 2-1: Project Location
The project area is in hilly region .The Municipality has subtropical to temgperate ¢limate and is heavily
influenced by the monsoon {June-September} with an average annual rainfall of about 1700 mm.

2.3.2 Proposed service area

The preposed service ares includes complete area of ward no, 6 to 8 & partial area of ward no. 3, 4, 5, 9, 10
& 11,
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Table 2-1; Population of the Concerned Ward of Project Town

W, Census 2001 Census 2011 5
Ward Area [p. Densities P Densities Gr;m
(Ha) HHs Pap 7 opHAY Hhs Pap {PPHA) ate
1 98155 275 | 1415 1.4 267 1,123 1.1 228
2 842.64 208 ¢ 1804 1.9 218 T304 15 -2.07
3 252.56 35 | 1588 67 350 | 1,534 6.1 095
4 843.70 308 1 1458 1.7 314 | 1348 16 .79
5 18925 | 382 © 1527 81 1 480 & 177 94 1.49
6 224.25 217 1 1002 1 45 . 311 1180 2 147
; 7 244,57 S08 ! 1850 ! 78 882 ¢ 2805 118 4.2
!; 8 668647 | 343 ! 1483 . 22 . 408 : 171G 28 137
! g 893.01 302 1,442 2.1 271 112 16 1 .a87
: 10 PB12.66 289 ¢ 1418 23 291 4182 18 as
: 11 L TBIES ' 279 1403 1.8 262+ 1,086 14 2.8
1 Total 341G 3535 16311 0 53 4083 | B2 1 52 .13

Seurce: £BS 2001 and 2011

The above Table 2-1 shows that the average HHs size of the area has decreased from 4.62 in 2001 to 3.54 in 2011

Ward no. 5, 6, 7 and 8 of Municipality, area of former 8hojpur VOC are onlv comparatively depsaly populated
area.

The consultants conducted 2 socio ecoromic survey n 2016 of the proposed service area. It shows that the tatal
population of the service area is 12,323, The following Table 2-2 shows the coverage of population inchuding
peneficiaries’ households in the project area.

Table 2-2: Beneficiaries houssholds

Ward HHS Fomatation
3 2¢ 148
4 ! 142 498
5 204 1,458
& 232 1515
7 , 456 3239
8 332 ! 1,884
9 260 ! 1,300
10 248 P 1,001
: 1 207 1610
| Toul 2190 2o 2

Source: Socio-economic survey 20016

2.3.4 Existing Water Supply Situation B VAT S
: LTI
Existing Water Supply N
Sillichung Water Supply system in Bhojpur Bazaar is the only existing pipe water system in the project area. The
system served partly areas of ward no. 7, 8, 9 and 10 of the Municipafity .
Souree description and Intake

e ey ae I e bl EBHichung water supply system, Al these sources are registered in
nct Water resources committee Thére is no dlspute in water sources, twa sources Bhulke and Jor-sangu sre
in public land and other squrces Daduwa and Tindhare are in private land which are owned by Sitlichung WUSC,

TAEC-CON Jv 2018 Page 5
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Environimenta

The sources were well protected by stone Masonry walt and barbed wire fencing and covered with vegetated
forest.

The source Daduwa, Jor-sanghu and Tindhare are clustered in east side of the Municipality in Khurila area. The
source Bhulke is located in western area of the Municipality . The details of existing sources are ilfustrated in the

table below.
Table 2-3: Existing Source Details
Name of the Source | Bhutke Daduwa = Jorsanghy Tindhare
WH of the Municipality ©  WN 4 of BM WN1ofBM | WN1ofBM | WN 18N, Knhurd
Type (Spring/Strearn} Spring Spring : Stream Spring
| Measured flow Gpsy | Glps ¢ 1ips ) 4 ips 3ips
Transmissi istribution fi nd Storage Capacit

The cumulative length of transmission line is about 32 Km. Entire length of transrnission fine comprises of HDPE
pipe. There is fess chances of landsiide in transmission pipeline route unless ather development activities like
road and other construction works are commenced. Similarly, the distribution pipe fine of about 45 Km comprises

of HOPE pipe networks are serving water to town. The pipe was not properly laid and distribution system was not
properly maintained.

The cumulative storage capacity of the existing system is 555 cum. The sterage capacity is very high as Compared
to drawing discharge. The storage capacity is more than 50% of the daify supply.

Table 2-4; Existing Storage Reservoir Details

| WardNo. | Location | Capacity [CUM | Gendiior ¢
WNS Haligaunda | 40 o Gowe
WN 5 Hattigaunda ; 10 e j
WN S Hattigaunda i ; P
VN 5 Schoot Danda 13 i
S E Kafe R
WNS | Weltare 75 __tood
WNS Panitanki 200 Goog
WN S Pantarv 156 Very Good
Total 555

As it has been mentioned already, smali storage reservoirs taving less than 40 cum capacity and entire
distributions mains are not incorporated in proposed system.

There are several piped water supply system within the project area. There are about 17 major system operated
by 17 different WUSC. The detait of each system with regard of name of source, number af ta ps 3nd storage tanks
is shown in Tabie 2-5.

TAECHCON JV 208 Page 6
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ToR fur Initial Envirorments! Examinatio

n of Bhoipur Bazaar Water Supply

Tahle 2-% : Name list of WUSC and Details

| 8N Name of WUISC Source No. of Tans No. % Cum of RVT
L Bhoipur Bazaar WUSC BNP Bund Khela, Gairl Khola, Arupats in 707 1-200, 2-95, 3-130,1-
WN 13, Odare 1, 2. 3WN 3, Jhulo 0o ;
Kheola WN 10 and Suspa WN & ail
are in BNP

2 Chothang WUSC BNP -10 Jhge Khola 80-65 1

2 Maidans WIISC BNP1D Beesauna . 40-50 NA

4 Khole WUSC BNP-12 Local spring 20
Lyt Taknagi WUSC BNP-10 Tagnagi 80 No
L6 Ramkot WUSC BNP-10 Ramkot spring 75 r o

7. Gauri Swora_Thapa Group BNP-10 Mulkharka 85 3x10
©8  Purant Bagzar WUSC BNP-1 Darfe ke Jungle Turdikhai 125 1100
9 Bhojpur WUSCBNP 242 Gautam Taole, 800 1320, 2x50, & 1x60
{ 16 | Hatti Chara Charighang Manedanda Hattichara, 18
i BNP
St Jiy Bhaimase BNP 7 Jhulekhota { 80 200
112, Upper Mart WUSC BNP 8 Thuic Dharo. Sano& Thule Pokhar | 125 310 i
113 Middie Marti WUSC BN 8 Banpale and Tsshul Munan 200 i 110 20 81425
{14 Junge Chanse WUSC BNPS Chanse Muhan - 200
15 Jik WUSC BNP 587 I i
1 16 | Knanepani WUSC{ Bhoipur} Oarle junple 165 PVT +35F | 2x20, 1x50 & 4x80
g _ Bhojour WUSC Teekhatal & Chaktnali | 11I0PVT&3P ' ©20& 1xd0 |

Source: Feosibility Report of Bhojpur Bazeor Water Supply and Sonitation Project, 2016
2.34.1 <Coverage

Existing system has been serving about 1329 household with approximate population of more than 10,000 in
Bhojpur Bazaar town area. More than 750 household have afready applied for tap connection but due to
insufficient discharges available for tapping in the availabie local scurces, the tapped discharge are nat sufficient
to meet the water demand of the Bhojpur Bazaar area.

2.3.4.2 Service Level and Consumption

The existing system has very good operating system. Supply hours for general public is about 4 hours and for
district administrative office, district development committee, district hospital, district police office, district jail,
army barracks, armed police force barracks supply is 24 hours.

2.3.4.3 Water Quality

The consurner or users are to get water virtually without any trestment in many system. The socio economic

survey 2013 shows that the perception of water users about water quality is divided imo good (4%), moderate
{96 %) respectively,

Some of the major system carries out occasional disinfection {use of 3-5 kg tleaching powder onte in & month
during rainy season). Water Samples collected from different sources were tested for varig sical, chemital
and bacteriologicat parameters. The results of the test is shown in Table 2-6.
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Tabie 2.6: Resuit of water quality tests

lf Observed Value of Sample i
, ; NDWQS,
SN Parameters ; ynit Bhutke JﬁrndS;:r!:; Tin Bhangale Nepal I
i Daduwa
1 pH t 280C . 66 85 63 6585
2 | Electrical Conductivity | pmhosiem 58 48 52 1500
F3 Turbidity NTU 14 12 12 1540
4 Taste ang Odor | NO. NO NO. | NO.
5 Color | TCu 0.14 627 021 . 500
i 6  Total hardness as Cac03 |  mgl 32 32 34 | 55
{ 7 | TowlDissclved Seid  mgh 38 % 34 w00 [
1 8 | Totai Resdual Chiorine mgi! <0, 10 <010 <030 1 002
© % Chioride g 0.99 <050 096, 50
716 ) Ammon:a - mgh 0.42 048 028 15
R Nitrate [ mon 0.40 0.4 0s8 |, 50
12 Aluminum . mgh 003 o3 002 ¢ 02 |
T Fluoride gl 046 6.20 013 0615 |
P14 Suitate mgl 64 2.4 2.1 250 :
P15 Mercury mg <0001 <6001 <02.001 o081 !
5 Calciym i omgh 32 3z 48 . o
17 fron [ g <0.05 <0.05 612 | 0303
1§ Manganese P omgl «0.08 <0.05 <005 i 0z
""" 19 | Lead g <001 <001 <0.31 0.0t
20 Gadimiym C mon <0.003 <0.003 <0.003 9.003
21 Chromium i mgh <(.05 (.05 <0.05° 0.05
2 Copper magil 0,05 <05 <0.05 1
23 Zinc maft <6.02 <602 <002 | 3
2 Arsenic | mgh <0 01 <0.01 <001 ! 005

source: Feasibility Repart of Bhojpur Bazaar Water Supply and Sanitation Project, 2016

All parameters of water quality of sampled well are within the permitted value by NDWQS, it is recommended
taking few samples from the source before or during construction phase also to ensure about the water quality so

4¢ te make adequate provision for water treatment, if required,

2,344 Operation costs and current Tariff

The WUSCs have been operating the former individual systems, for which water supply technicians, supporting
administrative/accountant and office staffs are deployed for managing water distribution, maintenance and
meter reading ete.
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2345 Probiems of Existing System

The problems of existing water supply systems and service in Shojpur Municipality are as follows:

P2

The water source is not sufficient ta meet present water demand of the service area. The water shortage
is more acute during the dry season;

There is only an intermittent supply of water. The present system capacity is not sutficient to meet water
demand of the population;

The WHISC is not able to meet demand for private connections from the consumers in the service area;

The existing system supplied water as without treatment therefore the existing systern has not been ahle
to deliver water quality conforming to NDWOS standards;

The WUSC has not been able to extend distribution system 10 new areas where the demand of water
exist and most of existing systems need improvernents in terms of its design and constroction.

235 Ethniclty and caste

¥he survey revealed that Janajatis/ethnics (Newar, Rai, Magar & Tamang etc.) are the major caste group of
the project ares comprising about 63,7% of the total househalds. Simitarly, Brahmins/Chhetris, Dalits and

other caste {Madeshis , Musalmans etc.} are comprising 26.5 %, 8.4 % and 1.4 % of the tota! households
respectively.

23.6 Settlement pattern

The town is located in hilly ares with heterogeneous ethnic compesition. Most of the government and non-
governmental offices are located in ward no 7 which has most dense population of the service area.
Howevar, the settiement pattern of the other wards is scattered.

237 Education and Health

Education

The institutional data shows that eighteen educational institutions including campus for higher edgcation,
higher secondary schools , secondary schools as well as primary schoals was recordeds , 7 j
with 7588 people including students, staffs and teachers.

The sacio-economic survey of 2016 AD shows that the overall literacy rate is 8D %.
Health

Medical faciitfes for diagnosis and treatments are available in the service area. There are 15 rmedical
institutions including 12 hospitats, 2 health posts and polydinics with 67 beds

238 Water- borne and Communicable Diseases

Cases of water-borne diseases such as diarrhes, dysentery, stomach ache and skin disease etc, are found
yery few in numbers. Similarty, cases of mortality due to water related diseases are nil. The information
refated to water borne and communicablle disease was crossed checked by visiting hospitals and heaith
posts within the service area. According ro the survey, shout 4.27% {526} suffered diseases from diarrhea
where as 3.17% (391) suffered from dysentery. Simifarly, about 2.73% (337} were suffered from other
water- borne diseases (such as skin, stomach pain, fever} etc. (Table 2-7.)
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Table 2.7: Reported Water Borna and Communicable Diseases during last year

Diseases | Children (<5 Yrs) | Femsle | Male Totat %,
Diarthga | 244 156 126 524 4.27

Dysentery 185 191 55 381 317
Ot 191 101 125~ 3a7 273
Tolal 840 368 346 1254 1098 |

Source: Socio-economic Survey 2016 ond Datg from Hospitals and Health Posts
239 Economic Activities

The econamy of the Municipality is extensively agrarian afthough most of the households in the project
area depend on more than one ocoupation. During the course of the household survays of proiect area,
detailed information has been collected on the major oeeupation and econamic activities of all houselold
heads. As @ result of the survey shows about 46% are engaged in agriculture, about 23% depend on
business, 10.8% are service holders about 9.4 % are engaged in foreign employment, 4.6 % are labor.

There are more than 42 hotels/lodges with 524 beds and are ranaged by 109 staff in the project area. At
the moment, there are 4 industries and businasses in Bhojpur. The type of industries aperating in the
Municipality are rice milis, cotton, grill and carpet et

There are eight public and private banks proving banking services 1o the people of the Muniéipaliw .
Similarly some cooperatives are also in operation in the service area.

There are 14 educational institutions and 73 government/NGO offices. The major government offices are
district based offices and the Municipality office.

23,10  Poverty Conditions

The survey revealed that the main sources of household income of the service area are agriculture, service,
remittance and wage labour, respectively. Amang the total households 14.7% have monthly income of less
than Rs. 7500 which is considered as a poor household. About 15.2% of the households have monthly
income ranging from &s. 7501 to Rs. 10875, Simitarly, 54.1% of the househoids have incame ranging from
Rs. 10,876 to Rs. 20,000, 13.3% of hauseholds have income ranging fram Rs. 20001 to Rs. 35,000, 1.9% of
the households have income ranging from 35001 to 50005 and about 0.9 % of the households have income
of above Rs. 50,000 a month. Similarly, the survey shows that about 14.7 % of the toﬂ et Iati@’s live
defow the poverty level (Table 2-8]. iy .

Table 2-8: Distribution of mean monthiy household income

. i Ward
IincomeRangeE 3 T s 8 T s R T
<7505 4 25 ¢ 52 18 P15 &8 7 . @ - 72

7501-10875 8 3 _, 40 | 4G | 43 74 - g8 4y T 78

i 108752000 | B T4 ;146 | 124 | 310 . 162 | 172 | 133 | &%

i 20001-35000 [ 7 i 40 38 17023 . 49 1 11 : 47

| 35001-50000 1 5 13 8 1y 4 ey T

> 50001 0 1ia s s 3ty g TR
CrandTotel = 28 ' 142 | 284 | 232 | 456 332 | 260 | 248 | 207

Source: Secio-econarmic survey 2016
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2.3.11  Existing Sanitation Facilities
Sani Facilit

The overall sanitary condition of the Municipality is found to be reasonably satisfactory. in the tore area,
almost et HHs have private toilets whereas in isolated/semi-urban areas some people still practice open
defecation. The socio-economic survey (2016) reported that 2.9% HHs stifl practice open defecation in the
project area and the majority of HHs i.e. 93.7 % havae either pit fatrines or ventilated pit latrines. Only 3.3 %
are using cistern flush type of pit latrine. (Table 2-8}.

Table 2-9: Toilet coverage (HHs)

Type of Tollet T e T 1 o t %
NG Tollet T3 TS 6 L 18 11t L e3ag
__.... i Latrine 0..8..20 78 1184: 75 20 .78 113 546 . 249 !

Ventfaled PitLatine | 26 | 132 [ 247 : 140 | 254 { 232 237 158 1 B0 | 1507 . &R&
Cistern Flush 378 .00 1914292 39 131 735 7 3%
Grand Total 20 {142 1284 237 | 456 | 332 | 260 | 248 : 207 | 2190 . 100

Souree: SOCio-economic survey, 2016

The existing latrines in the houses as well as in schools are not maintained properly. The community has
wery Hmited knowledge on the use of sanitary latrines and personal fwgiene especially in the gity periphery.

Drainga i

There Is no proper drainage system for storm water as weli as for the domestic sewage in Bhojpur
Municipality . The vore area of the city along the highway has about 1 km of open surface drains on each
side in wart 1 and other few stretches of surface drains to avoid focal pandage. As the terrain is mostly
steep, people are less concerned about storm water drainage.

Wastewater Management Practices

There is no sewerage system in the project area, Wastewater from individuals is managed inside the house.
The socic-economic survey conducted in 2016 shows that 97.1% HHs have their own toilets. Some of them
have constructed septic tanks and some have direct cohnections with surface drains. There is no
wastewater treatment plant in the Municipality to treat domestic sewage/septage. The Municipality is
planning to organize separate units for septage and solid waste management. The survey shows that 99%

of the sampled HHs showed an interest in improving the septage management system and are interested
to pay for i,

Solid Waste

The major sources of waste generation in Bhoipur Municipality are househotds, b
and fruits market, meat stores, groceries, clothing store/ fancy storesftailoring skl
no study on types and volume of solid wastes,

s .. i
s, TOvern!
ér’}’ofwa'a'-

her Al Singiee™,
The main institutions involved in water supply and sanitation in the project area are Bhojpur Munisipality ,
Water Supply and Sanitation Division Office {WSSDO), Bhaojpur Water Users and Sanitation Committee,
other WUSC Committees and some NGOs. WSSDO, Bhojpur has been actively supporting most of the
WUSCs to operate the existing water supply system and carry out different WASH activities in the proiect
area. They have been providing both financiat and technical suppert for farge scale maintenance and

TAEC-CON 3V 2016
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providing pipes, bleaching powder and humagp resources as and when needed. DWSS theough WSSDO,
Bhojpur constructed and then rehabititated the water supply systerns. The WUSCs have been managing the
existing systems

1312 Project Rationale
a r P

Fhe Municipality is an attraction for intetnal migration from the hill regions and hence the population
growth is comparatively high, Because of its strategic kocation, the city will tend to grow in the future,
However the existing water supply system has not been able 1o meet the growing demand.

The present water supply is intermittent and is fimited to only certain parts of the city area. The current
systems serve only about 68.6 % of the service area poputation. There is a demand from other narts of the
Municipality for supply of regular and potable water to the consumers.

The water from the existing system is hardly trested. The people are mostly dependent on piped water
supply directly from streams/springs, the quality of which is poar with bactericlogicat contamination.

Considering the water demand and condition of the existing system, there is a need for 2 prolect to
upgrade the existing water supply situation in the service area to meet the growing demand for private
connections and to make drinking water available to the peopie of the service area throughout the year.

Willingness and Affordability to Pay

According to the concept of Third Smalt Town Water Supply and Sanitation Sector Project, the iocal
community has to contribute 5% of totat cost as up-front contribution (Waived off for earth quake victims
of Bhojpur} and has to take 25% 25 a loan from the TOF. it is also required to pay monthly water bills to the
system operator, The local peaple are familiar with this readzlity from the experience of other nearby smal

town projects afready implemented. The sacio-economic survey, 2016 shows that people are willing to
contribute cash as up front collection.

Connection charge

The sample survey shows that most people in the project area (56.1%; are witing to pay up to NPR 6001 to
5000 for a water supply connection. Abouwt 17.1% of the hauseholds in the praject area are willing to pay
maore than NPR 1,500 and up to NPR 3,000 for 2 hew connection. (Table 2-10).

Table 2-10: Willingness to pay connection charge {in NPR)

Willingness for Cash . Service Area | Grand %
Contribution (3.4 5160 7. 8] 9 10 11, Total f
Rs >15000 0 2T e 2 0 6T 21 39 Z
Rs. 9001-15000 0,2 00 0: 0.0 o 1 3 24
3 Rs. 6001-9000 2.2 6:4 12, 4735 5 9 69 561
r Rs. 3001-6000 2 00,2, 0 @ 0 1,17 & 49
Rs. 1501-3000 0,010/ 0,0 0 0 1. 1 12 88 |
""""""""""""""" Rciso0 — Toloimia o 03 171 i 71
| Not Respanding 0.0, 37 e7a; 0 ol o, o 3T
: Grand Total P4 6310127 127 4 33! 8 ;5 123 0 1000
Source: Socio-aconomic survey 2016 %_
e B
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The survey revealed that the community has shown a positive response towards willingness to pay monthly
water tariffs. As per the findings, more than 17.1% households prefer to pay montbly water tariff ranging
from Rs. 251 to 300 whereas about 56.1% of households prefer to pay tariff ranging from Rs. 401-450,
Sirilarly, 2.4% of households are witiing to pay Rs, 451-500 per month. Likewise, about 7.3% of household
are willing to pay more than Rs 501 {Table 2-11).

Table 2-11: Willingness 1o pay monthly water Charges (NPR)

Willing Range NRs TTYTET S Sz:erv:?ce}rea ST - (:.?:Zf . %

Not interested IR : 3 24

; >500 2 2 T3 - g 1 73

; 451-500 2] g Ty 3 1 24

401-450 202 @81 41 17 4 25 51 g 69 | 581

i 351-400 2 2 R § | 48

; 301-350 c Tt : 1 i 32 ! 98

251300 i L I T

CTTTTTa1088 ] : o Cpo i
151-200 Do _ . - : 00 |
Total 4 1 &: 31: 12 2 4 31 8 ¢ 16 i 123 . 1000

Source: Socig-economic survey, 2015
Pov ! n

The socia-ecenomic survey shows that 11% of the total HHs in the project area is helow poverty line. Ward
wise distribution of BPL has been given in social profile,

23.13  Need of the Sanitation Component

Bhojpur Bazaar Municipality was not declared as Open Defecation Free [{ODF} area. About 3% of the HHs

does not have toilets and percentage of pit latrine is 24.9 which demand up gradation or renovation.

Institutional toilets & public foilets will be dealt in totality of sanitation components. These sub-

components of sanitation help for betterment of sapitation faciiities in this area. These facilities also
© inculcate behavior of toilet use among students and general public.

Proper and effective management of storm water drainage has become the most important problem of the
Bhojpur Bazaar Yown. As the urbanization increases, frequency of localize poundage during the monsoon in
several areas of the town increases. These problems need to be addressed in a holistic manner with correct
remadial measures, It is envisaged to formulate and prepare Master Plan for the Municpality area in close
consultation and collaboration of the newly formed Municipal Office,

Since significant work and procedure has heen felt necessary in development of septage treatment
concept, the septage bed would be dealt separately and additional separate contract package would be
developed for implementation. it requires extensive work to manage septage coffection, conveyance,
treatment, and disposal. Hence, separate study could be conducted. Similarly, Solid waste management
Master Plan will be prepared and submitted as waste management master plan in fotality. All sanitation
activities could be done in second phase only.

2.3.14  Hydrology and Climate

The district has a subtropical to temperate climate aad is heavily influenced by the mapsoon {lune-
September] with an aversge annual rainfall of 1700 mm. The average maximum : u[g‘é_emperature
of the district is 19° and 8° Celsius respectively. &

L ——— _
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Florz and Fauna

The common species of plants within ang around the proposed project area are shown in Table 2-12.

Table 2.12: List of Plants in the Project Area

| S.No. Scieptific Name Local Name { Family |
|t Vepris bilocularis Ainselu | Rosaceae
12 Emblica offficinalis " Amala i Buphorbiaceae
I3 Pieris ovatifolia Angeri | Ericacese
s Cedrealla toona ) ; Tuni Meliaceae
E Loperstroemiq indiey ' | Ashare phul Lythraceae
g Adhatoda vasica | Asuro Acanthaceae
i 7 Melia azedarach Bakaino Meliaceae
4 Ficus bengulensis ¢ Bar : Moraceae :
9 Ferminalia bellivica : Barro | Combretaceae ;
16 Aegle marmelos i Bel i Rutacese !
Ml Rhus wallichil  Bhalaya ! Anacardiaceae §
;12 o Populus ciliare . Bhote Pipal | Salicacese i
e i Lagerstroemia Parviflora ¢ Bot Dhayaro " Lythraceae
14  Schimea wallichii Chilaunc Theaceae
i 15 : Bussia butvracea Chyari Sapotaceae
Ma Berberis aristata 1 Chuirg Berberidaceae
¥ Debregeasia salicifolia i Daar Urticaceae
1 Garuga pinala : Dabdabe " Burseraceac
119 | Mussaenda macrophyila i Dhobeni . Rubiaceae
20 Colebrovkes oppasitifolia | Dhursuf i Labiatae N :
21 - Divscored hulbifery L. Githa | Dioscoreaccae :
t22 Callicarpa macrophydly CGuyanio | Verbenacese s
23 N -""'Lamea"mrmande’ffw; R R P I ——— ; Anarcardiawae
24 Terminalia chebula Harro ; Combretaceae
25 Svzverham cuming Jamun Myrtaceae
26 Phoeke lanceolata Thankri syaula Lavraceae
27 Fiens lancor Kabro Moraceae
28 Arahocephalus chinensis Kadam : Rubiaceae
2 Myrica esculente Kafat P
' 30 Adina cordifolia : Karam : Rubiaceae
{31 Acacia catechu - Khavar :
32 ; Ficus semicordar ¢ Khanavo I Moraceae
33 [ Supium disigne I Khirmo Euphorhizceae
34 Morus alha (Kimbu Moraceae |
(33 Litseq monopelala . Kutmiro . Laurgepae :
i 36 Pruabanga grondifiorg ! Lampale " Lythraceae
: 37 Eugelhardiia spican i Mauwa t fuglandacese i
38 Ervihiring siriviq Phabedo Leguminosae
3 Flicus religiose Pipal Morgceas
49 Pilaus vaxibuyghii Salto [Coniferse E
ifl Terminalia tomentasa Saj I
;43 Bombax ceiba ; Simal : Bombacacea
43 Vitex negundo ; Simali i Verbenaceae
44 Moflotus piilippensis i Sindure -
43 Albiziq chinensis ! Sins
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46 U Dalberyia sisoo Sisoo :

47 | Banhinia vareigata Tanki | Leguminosae
48 Alnus nepalensis Litis i Bemlacese
49 i

Source: IEE Field Visit SurSource; Field Survey, 2016

Non Timber Forest Products {NTFPs) are defined products derived from forest species other than timber
and fuel wood. The main NTFP species found along the project area are: Amala {Phylionthus embiica),

Asura {usticia adhatoda), Bilaune {Muaesa chisia), Xurilo (Asporogus officinalis), Dhasingare {Gouitheriy
frograntissima).

Some of the mammals reported 1o be present in the nearby forests are Hsted in Table 2-13.

Table 2-13: Mammals In the Project Area

SN ; Common Names

; ; Scientific Names

: 1 { Buanso | Canis fupis

i 2 E Conmon Leopard Panthera pardus
3 1 Dumsi Histrix indica
4 Fox Vidpes vulpes 5
3 Golden Jackal Canis aureus
6 Hill Mouse Mos hosmowr

7 Jungle Cat Felis Chans

8 Lokharke Funambulus sp. i
9 Long-winged Tomb Bat Taphozous longimanis E
i Malsapro Martes flavignia
1 Monkey Macaca mulana
12 Nepal Cirey Langur Semnopithecus schistaceus

Source: IEE Field Visit Survey, 2016

same of the birds reported in the forest areas are listed in Table: 2-14,

Tabie 2-14: i.ist of Birds in the Project Area

States of oecurrence

! &No. |  Common Names | Scientific Names :
b e Commor  _ Sparse . Rare
s Asgin Koel Eudvnamys scolopucea S 5 ?
{2 Bam owl Twro alba o i .
3 Battai N I
j. Bhangera Passer domesticus Y :
' i Bhudi Phor Clleonia espiscopns ; :
i Bhyakur | Pellornenm ruticepy i ; .
7 Bive-throated Barbet ! Megaluima australis 1Ry :
Chil  Ietingetus molayensis i :
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S.No. Common Names Seientific Names &ta%t s of gecurrence _E
Common | Sparse Rare

ki Chyakhara Avborophilu torgueola L

16 Common Myna Acridotheres tritis ¥ {

1§ | Dangre v

12 | Dhukur Streptofelia sp ¥ )

i3 Huchil Bube buba v

14 Indian Cuckoo Cuculue micropterus ¥ . i
s Sureli Pwnotuscafen e N i o
i 16  Kag Crovas macrovriynchos X ‘

i7 Kalii Lophwra tencomelomo R : :
L1 - Koili Cuculus micropterus K !
19 . Lampuchure Caprintulgns mucrurus A : l
£ 20 | Lato Koshero Buber nepalensis ' o W
12} | Nyauli Megalatna spexies o ; o
P22 | Suga ! Pittaculu cyanocephata N : {

Source; IEE Field Visit Survey, 2016

The commonly found reptiles and amphibians observed in the project area are presentad in Table 2-15,

Table 2-16: List of Reptiles and Amgphibians Found in the Project Area

Common Name Scientific Name

Rat snake ' Plyas mucosus
Mountain pit viper : Quophis monticola
Green Pit viper 1. aibolabris

Garden lizard ) Calates versiculor
Common zard Hemidactyius brookii
Commaon toad Bufo melanostictus
Stream frog Rona cyanophylectis

Sourze: IEE Field Visit Survey, 2016

Similarky, commeon fishes found in the project area are given in Table 2-16.

Table 2-16; List of Fishes Found in the Project Area

| 8N | Scientific Name { Locat Name Migraiory | Economie |
species | Importance
i1 Barilins Fagra | Faketn R : Food ;
{2 Garrasp Buduna R ' Food :
;3 Glyprothurax sp Kabre R . Food
i & | Hereropneusies fossilis ¢ Singhi R Foud o
13 Neolivspcheilus hexagonolepis | Katie MM Food

6 Noemacheilus sp ¢ Giadela PR : Food

i

| Psilorkynchoides pseudecheneis

| Tite (Endemic) (R

v
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8 Schizothoraichthys sp T asalg RioMM | Food :
9 Channa gechua File R . Food i
10 [ Fortor Sahar Ric MM _; Food

Source: IEE Field Visit Survey, 2016

23.15  Protected Areas

Mo national parks and protected areas for forest/ wildiife exist in the project area, No forest will get
affected from the proposed project intervention,

23,16 Community Forest

The community forests within and nearby of the proposed project are Aahale Community Forest, Piveale
Kafipatai Community Forest, Aapthhare Hatti Kharka Community Forest, Dimala Patal Community Forest,

Yeklea Panni Community Forest, Kageate Dhunge Community Forest, Panthale Community Forest, &
Bhaktimie Community forest

Infrastructure Facilities

2.4.1 Transportation, Electricity and Communication

The North-South Koshi Highway ioi.ns project area to Dhankuta, Dharan and Hahari. The distance from
Bhajpur bazaar to Hile, Dhankuta and Dharan is approximately 92 km, 118 km and 167 km respectively. The
nearest aiesirip, Taksar connects project area to Biratnagar and Kathmandu with regular flight.

The area is well connected to the national electricity grid. The project area is connected to national and
international telecommunication networks. Major nationat daily newspapers print regionai editions a2nd are
available to readers.

2.4.2 Educationat institutions

There are varfous public and private institutions such as schools and colleges, cornmunity based
organization, NGOs, banks and financial institutions, within the service area.

243 Other institutions

There are several government and non-government offices including private institutions in the project
area.

Quality of Life Values

The Project is not expected to adversely affect any cultural or recreational resources but will incraase the

existing guality of life due 1o the improvement in personal, household and community hyglene practices
and community health.

Cultural and religious sites

Siddhakali Ternple, Kaflea Gufha & Taxar Bouddha Bihar are some famous cultural & religious sites of
the project ared. But due to the construction of the project these sites won't get affected.

. s— . i
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2.7 Ressttlement, Relocation and Compensation issues

The Project does not have any issues refated with resetttement, relocation and compensation.

28  Salient Features

Table 2-17: Salient features of the project

LN T tems Description
il Name of Project Bhojpur Bazaar Water Supply and Sanitation Project
l 2 Type Gravity
i3 | Study Level Feasipity
1 4 Location Area
: Region . Eastern Devalopment Region
| Taone Keshi T =
: District © Bhojpar
. VBC/Municipality Bhofput Municipality
| Ward  Complete area of Ward No. 6 10 8 and partia) aree of ward |
: i No.3,4,%9 1W0and 11
LD AvailableFacitties ™
| Rosd © Alorg Hulaki Road from Gaur to Kaiarva streteh viz Garuda
Supply Water System T Hile-Bhoipur road {92 kmj i
Efectricity COWUSCs »
Communication | Auvgilable
Haalth Services D Avdifable T
Banking Facilitles { Available
- Jocial Status :
: Present HHs Numtbers (2016} ' 2,150 i
Present Population {2016) 12,323 ;
Base Year Papulation {2018) : 12,349 i P
n Year. Populat i, M !

Weighted Growth Rate % [WGR] 216

Projected HHs in Design Year ~3504

{based on WGR) ’

7 Water Demand (MLD} :

Base Year [2018) ! 1628 B

Design Year {2037} ! 2.495

Source Name : Apart Existing source, Tin Bhanghale and its tributarias are

. preposed source

Source Type . Parenniat River at two stream i

Sturce Lotation i Timma VDL of Bhojpur i
] Safe Yield {ips) : 3010 22 of preposed source at Tin Skhangals :
£7 ! Typeof Structures [
Proposed intakes & Mos with rehabilitation of 4 Nos Existing intskes r
H J

Ground Reserveir - No [Ex:stmg 1 Totat 7 numbers, i1£-40 cum + 1N—?00 cum + EE-60 cum + f
{E}/Newi{ N} and Capacity in Cury | 1E.200 ctn + 1E-150 cum + 1N-150}

' Vaive Chamber (Bricks/RCC) 25715
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CSN.items i Deseriptian S
Guard House (G1} / Smal Guard § 1

i House {G2) /Dosing House {D§]  § > 0rf 7-D% !
Household Connection 2,283 !
Fire Hydrant 10

.............. e e

Transmission line of about 25.8 km (7 km for old scurces

tansmission and - Bulk | 18 8 km for new source] and BDS of 6 km,
. Distribution )
E Total Length of pipe in |
__ Dswbuson _| S8 .
Total Cost of WS Compaonent
L Jinclusive of ol ) NRs. 839,563,541.36
110 Cost Sharing Arrangement
| GON Component {75 %) $87,694,478.95
H L :
. TOF Loan {25 %) | 209,890,885.34 ii
1 WUSC's Commitment for O&M i 41.978,177.07
‘ ¢ as upfront {Cash} ;
12 Tt !
‘ ( Up to & cum/monthiy {NRs) 240 ‘
| ot
' | 70 10 cum/maonthly {NRs) 60
i { 11 0 20 cums/monthly {NRs) 90
3 i ;
113 | Econoraic Analysis
| EIRR {Base case) % 26.05
16 | Environment :
ADB Category 8, Only IEE necessary ;
....................... - ..-____.\..i
1EE finging o significant adverse impact.
1 Per Capita Cost for  W/S
composent i
; ! Per Capita Cost {for base
; ! YR3T PHS.) £8,138 :
! Per Capita Cost {for design * i
: | year pop.) 42872 !

Source: Feasibility Report of Bhojour Buzoar Water Supply and Sanitation Project, 2016

1.9 Proposed water supply system
Service Area

The IEE study area covers the environment that will potentially be affected by the intake, transmission mains,
thrust blocks, saddie blocks & thrust beam, water treatment piants, service reservoir, bulk distribution mains,

distribution mains, and appurtenances such as office buitding, laboratary unit, guard house and generator house
8t 5
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All the project components are located in the Dirert knpact Zone (DIZ) considering the environmental as well as
socic-economic impacts, The delineated service area includes tomplete areas of ward no 6 10 8 and partial areas
of wards 3, 4, 5, 9, 20 & 11 of Bhajpur Municipality

The study area is also referred to as “area of inffuence”, and areas within 200 m from the area of influence is the
indirect impact Zone (112} where environmental and socio economic impacts will be less.

ngept D f Sub-

The Bhojpur Bazaar sub-project has been conceptualized as a gravity surface water system. The overaft concept
has been developed with a distribution system comprisiag of 2 bulk water system (BDS) and household
distribution system (DS). The whole service ares will be divided in number of service area with dedicated storage
reservoirs, The service area is vary scattered and streteh 7 to 10 kim with very high elevation differences within
the service area {in the range of 1500 m}. The concept of BOS has been conceptualized in order o reduce
equality of pressure In HHs connections within the service area. Each service reservoir will have a controi
mechanism with a bulk meter so that it will support the principles of DMA. The entire distribiution network is *o
e suppiied from six reservoirs.

rgject ts
The major sub-componeants of the subproject with their characteristic features are described in the sections
befow,
Intake

There are aitogether six intakes. Four intakes are existing intakes and two intakes will be newly proposed intakes.
Of the four existing intakes, three are spring intakes and one is stream intake.,

Two stream intake have been proposed at Tin-Bhangale stream located in Sumiikha village in Teema VDL of the
Bhojpur district. Water from two streams wilt be collected at coftection chamber. in totality cumctative discharge
of 21 Ips have been proposad from these sources. Slightly high discharge has been proposed for diversion than

actual required assuming of about 15% leakage in transmission system, Relative Level {RL} of these intakes are
around 2150 m msi.

Trangmission Main
The cumulative tength of transmission fine is about 32 km. There are three different transmission system. The
total length of the transmission main of the Olg System is about 7.0 km.

The transmission length of the Tin-bhangsle to maln WTP is about 17 km. This is the length of pipe hetween Tin

Bhangale Intakes and proposed WTP-2. The transmission comprises combination of 150 and 200 ND Dt pipe and
168G and 200 OD P£ pipes,

hrust Block Bi and Thrust Beam

Thrust blocks have been proposed for b pipes {both transmission and distribution mains). Typicat Thrust Blocks
for horizontal bends, vertical bends, these have been designed for pressures of 30 kg/sq cm and 20 kg/sq om for
the transmission and distribution line, respectively,

Simifarly, thrust beams and saddle blocks are proposed for D1 Pipes fzid in slopping areas and un-buried portions.
Al saddle black are propased to he anchored with concrete at the centre of each pipe, Provision of RCC support
for the stretehes of buried and un-buried DI pipg lines which are {aid in siopping areas has beer made to prevent
pipe movement.

River 11 C

There are a number of smal river crossings in proposed transmission systems, A simple crossing by providing 584
type concrete saddle blacks is recoramended for small type of crossings for Di pipes. These types of Crossings are
used only when the span of crossing is fess than & m. There are about fifteen numberkaf.thi type of crossings in

' N
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all transmission system. In case of crossing near the existing bridges and culverts, provision has been made for
pipe clamps.

Water Treatment Plant

The Bhojpur Bazaar water supply system will have two water treatment plams, £ach water treatment planﬁ will
consist of the following cornponents: a} Inflow chamber; b Sedimentation tenk for primary settling; ¢} Horizantal
flow roughening filter; d) Slow sand filter; and e} Chiorination unit.

Service Reservolr
The cumulative capacity of the seven service reservoirs provided is about 1375 cum.

As the service area is very scattered and stretches 7 to 10 km with high elevation differences within the service
area {in the range of 1500 m), the concept of Bulk Distribution has been proposed. This has been done in order to
reduce inequality of pressure in HHs connection within the service area.

Al of the storage reservoirs of the Sub-system will get required water from corresponding water treatment
plants. The BDS comprises of Gl, PE and DI pipes from 75 ND to 160 QD diameter,

i in
The distribution system comprises of a pipe network, looped in certain cases and branched in others. The
netwark has bees analyzed using EPAnet, a design analytical software tool. The entire system has been designed
usirig polyethylene (PE), ductile tron (01) and galvanized iron (G} pipes. The size of B pipes is 150 mm and above,
For proper saddle arrangements at household connections a minimum of 50 mm diameter distribution pipe has

been adopted. Use of Gl pipes has been limited. The total pipe length of the groposed disiribution system is
68.363 km,

suse Connection

Three type of house connections have been envisaged in the project. There are about 46 number of house
connections from Di pipes, about 1598 number of house connection from PE pipes and about 639 number of
house connections from Gt pipes. Most of the connections will be private.

The house connection shall comprise of about 12 m pipe PE or Gl Pipe (as per requirement )} and a water meter.
The house connection pipe shall be PE-8G or 100, 20 mm OO diameter pipe of rating #N-16 for tapping from Di or
PE pipes. In case of tapping from Gt pipes, the house connection pipe shall be medium class G of 15 ND. Tapping
of househotd connection in PE pipe has been proposed from PE saddle with ferrule and in case of DI pipe, DI
saddle shall be used with a ferrule. Tapping fram Gi pipes has been proposed from PE saddle with a ferrule

Dry diat volumetric rotary piston type water revenue meter for all house connections are proposed. These
househoid water meters have 15 mm N,

Apputtenances

These shall primarily comprise of valve chambers to house flow contro! valves, controf valves for controlling How
etc. Altogether 50 10 60 valve chambers are expected in the system. A RCC valve chamber has been proposed on
the carriage way and a brick type is proposed in other places where vehicular trafficis not expected.

Divia Establishment

One increasingly common principle of managing a large water network is to sub-divide it into a number of areas,
typically between 500 and 3600 connections, each established area having a defined and permanent geographical
and/or hydraudic boundary. Such an area is known as 2 District Management Ares or more cgmmoniy, a District
Meter Area {DMA). ldeally each DMA has 2 single source of supply to maxim racy: of data, with a
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strategically placed and suitably sized meter installed at the inlet that is capable of accurately measuring flow into
the area.

An important factor in lowering and subsequently maintaining 2 low level of leakage in a water network is
pressure eontrol. The division of the network into DMAs facilitates the creation of 2 permanent pressure control
system, thus enabling pressure reduction in DMAs which reduces the levet of background leakage, the rate of
fiow of individual bursts and the rate of the aanual burst frequency. In order to manage NRW in the proposed
system, the totat system is divided into 7 DMAs.

2.10 Relevancy of the Project

As per the TOR issued to DSMC, it is stated that the Project needs to be studied from the environmenta point of
view as per EPA 1997 and EPR 1997 {Amendments 1999 and 2007}, The proposed water supply and sanitation
project is intended to serve the water demand of service area that includes complete areas of ward no 6 to 8 and
partiat areas of wards 3, 4, 5, 9, 10 & 11 of Bhojpur Municipality of Bhojpur District. i is expected that on
implementation of the project the users of the area will be able to avail adequate amount of safe drinking water.

The project needs to go through the JE£ process as stipulated in EPR 1997 {Amendments 1999 and 2007). The
proposad project shall be using surface water sources. The Project does not involve construction of any tunnels;
refocation of peapie or households & there is no need to settle any househalds, The project is expected to benefit
a design population of about 19,721 { 2038}, :

As the proposed project falls within the definitions provided in the EPR 1997 {tmendments 1999 and 2007}
Annex 1 (G} for drinking water projects; enly an IEE shall be necessary. The regulation stated in Annex i {H) shall
only be applicabie, if the proposal does not fall under categories (A] through (K] of Annex 3. Table 2-18 compares
the status of the project point by point against the conditions defined by Environment Protection Act 1997 and

Environment Protection Regulation 1997 {and its amendrments 2007) for which a drinking water would reguire IFE
or ElA.

Table 2.18: Criteria for requirement of IEE and/or EIA for Drinking water su pply Projects

Condition described in the Act

iEE Required as per
the Regufation Annex

EIA Reguired as per
the Regulation Annex

Conditions in the

aquifer

d Regulation i
and Regulations 12 ih project
River Cantrol {training} Up te 1kilometer Over 1 kilometer NA
Channeling Water from one [ Applicable Applicabie N
Watershed to Ancther
Rain Water Collection and Use | Up to 200 hectares More  than 200 | NA
of spewing Wettand hectares
Supply of Water in Dry Season | Up to 1 cusec and | More than 1 cusec ] NA
from Surface Water Source | utilizing up to 30 % of | and utitizing the total
with a safe vield of the available quantity | available quantity
Ground Water Recharge Up to 50 % of total | More than S0 % of ! NA

aquifer

which Displaces People

Water Treatment Up to 25 liter per sec 1 Within 25 liter per sec
Construction of Tunnel for | Tunnel constructed Not constructed
Channefing Drinking Water

Water Resource Development | 25 to 100 peopie Over 100 people Not done

TAEC-CON Jv

2018 )
% 0
0){5,(

vernt® c_j\\QQ.;_'_'
Y of et
S

o



"IEE Report of Bhojpur WSSP

TaR far mat Env-ronmentai Exammatton of Bhogpur Bazaar Wamr Swp!y and Sarutatlcm Prqect

[EE Reguired as per

EIA Required as per

Conditian described in the Act ) X Corditions  in  the
. the Regulation Annex | the Regulation Annex )
and Regulations project
1g ih
Permanent Residents)
Settlement of People | Settfement of uvp to | Settiement of above | Not done
Upstream of Water Scurce 500 people 500 people
Supply of water to al %, 000to350, 000 Over 50, 000 This is an extension of
population of the existing  system.
Newer service areas
have been added and
new sources are to he
tapped.
Connection of New Source to | 19, 000 - 100, 000 More than 100, 000 The current population
Supply Water to existing water is 21,90% in 2016 and
supply system for a population the project is designed
of for 2 final poputation of
33,610 in 2038,
Gperation of a drinking water | Instafled Installed Sewage treatment
supply system with inclusion of plant rot yet instatted,
sewage disposal system with
sewage treatment system
Extraction of ground water | Not done Applicable Mo non-paint and point
from sources which are located sources of pollution in
at point and non-point the vwicinlty of the
sources  of biological and water source
chemical pollution andfor their
influenced areas.
Operation of water supply | Not operated Qperated This i not  a
project  included in a3 : multipurpose  project
muitipurpose project utilizing 8 and is solely for water
source of 25 litres per sec supply
water. {Construction of
Muitiple  Purpose  Reservoir
Reguired}
G
é%ft ‘
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CHAPYER 3

3. PROCEDURES TO BE ADOPTED FOR THE STURY

The IEE approach, methadalogy and procedure adopted to prepare a comprehensive 1EE report will
generally foliow the provisions of the EPA & EPR and refated national and sectoral guidefines, The 165 study
will focus on impact identification, prediction and finally evaluating the extent and weightage of the
impact, The consultant will follow the falfowing methadalogy for preparation of the report:

Complete the Rapid Assessment Checklist for each subproject. it should cover water supply, sewerage,
solid waste components.

Prepare a comprehensive data base on the corridor of influence on the biophysical and socipecononsic
environment,

Collect secondary data from published and unpublished reports, maps, aerial ghotographs, newspaper
articles, etc, from different Government and nan-government arganizations.

Prepare guestionnaires/checklists/matrices for collection of primary data for both the bio-physical and
SOCIG-ECONDIMIC 255855MeEnts,

Pravide a descrigtion of relevant parts of the town project, using maps with appropriate scale and
photographs and aerial phatographs, where necessary, including the following information: location,
alignment, afternatives, design, standards, pre-construction, construction and post-construction activities,
work schedule, staffing and support facilities and services.

infarmation on mitigation; costs associated with construction activities {during design construction, and
operation and maintenance activities) shoutd also be included

Environmental Assessment

The Consultant shat! study the existing environmerstal constraints and potential impacts in the Project area
through field surveys, complemented by secondary information from reports and interviews with 3 number
of govarnment officiats, reprasentatives of NGOs and internationat organizations (10s] supported projects
and researchers.

The Consultant shalf collect primary and secondary data, eveluate them and describe the relevant

environmentai characteristics of the area along the pipeline routes and its corridor of influence, intluding
the foliowing information:

Pivsical Environment: topography, soils, climate, and meteorology, geology, surface and ground water
hydrology, noise, air and water guality,

Biological Environment: flors, fauna, rare and endangered speces, religious trees and sensitive habhats
{incloding parks and reserves).

Chemical Environment: Use of various chemicals inchuding fuel, lubricants, oif, acids, cement efc.

The Consulant wilt develop all necessary documents for field visits ang coliectatata with the haip of the
survey feam, L

j
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3.2

Socio-Economic Assessment

Social assessment of the project tries to determine the social implication {issues) in terms of assumed
positive and negative impacts related to location, design, construction, and operation. Preparation and
actual implementation of the construction activities will create some nuisance and inconvenience for the
communities in the ares.

Primary data shalt be cbtained through Focus Group Discussions (FGDs) with communities, atong the
pipeline routes under consideration, Additional data shall be coflected from various Committees
{(Municipalities/VdCs, DDCs, NGODs, Community groups, ete.) through which the respective pipe afignments
pass.

The Consultant shall collect primary and secondary data, evaiuate them and describe the relevant

environmentat tharacteristics slong the pipe routes and Rts corridor of influence, afong with the following
information:

Population, land use, plonned development activities, community structure, government servites,
demography, employment, distribution of income and seurces of livelihood, goods and services produced,
water supply, public health, education, extension services, cultural sites and heritage, tribal people,
customs, aspirations and attitudes, expected water users and those benefitting from it, different needs and
demands of VDCs, and the present quality of life {QOL), etc.

Report Preparation

An ILE report as per the revised format combining formats of both GoN and ADB shail be prepared in
aceordance with contents given in Chapter $ of this TOR. The draft report shalf be presented to MoWSS and
after receiving the comments and suggestion from MoWSS, a final report will be prepared afier
incorporating the comments on the draft repont
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CHAPTER 4

4. POLICIES, LAWS, RULES, DIRECTIVES AND GUIDELINES

The zonsultant shall describe the pertinent regulations, standards that gavern environmental quality,
health and safety, protection of sensitive areas and endangered species etc. at international, regional,
district, VOC and Ward levels. Nepal is a signatory to many internaticnal convestions, including those
cancerning habitat, biodiversity, cultural heritage protection. These issues shalt be considered during IEE
and their avoidance/mitigation measures shall be identified. The 1EE should also be conducted in
compliance with the foliowing Laws, Acts, Rules & Regulation, Standard, Manuals, and Strategies &
Internationat Convention:

taw
#  Constitution of Nepal 2072 B.5. (2015 A.D.)

e

#  Interim Constitwtion of Nepal 2063 B.5. (2007 AD.)

B

Land Acquisition Act 2034 8.5, (1977 A.D.)

Solid Waste Management and Resource Mobilization Acts 2044 {1987)
Water Resources Act 2043 B.S. (1992 A.D.)

Water Tax Act 2023 (1966)

Soil and Water Conservation Act, {1995)

Nepal Water Supply Corporation Act, {1989)

Water Supply Management Board Act, {2006}

Labor Act 2048 B.S. {1992 A.D.)

Forest Azt 2049 {1893 A.D.)

Farest Regufations 2050 {1935 A.D.}

Environmental Protection Act 2053 B.S, {1997 A.D.)

Lacal Self Governance Act 2055 B.S. {1999 A.D.)

Drinking Water Ragulations 2055 8.5. (1998 A.D.}

Child Labor Prohibition and Regulation Act 2056 8.5, (2001 A.D.)
Town Development Act 2045 B.S. {1988 A.D.)

WX OW W OV WY WY WY WY Y YWY

Rules & Regulationy

# Solid Waste {Management & Resource Mobilization), Rues, 2047 B.5, {$950 A}
Water Resources Regulations 2045 8.5. (1983 A.D.}

Forest Regulation 2052 8.5. {1995 A.D.)

Environmental Protection Rules 2054 8.5. {1997 A.D.) with Amendment

Drinking Water Reguiations 2055 8.5, {1958 A.D.)

Child tabor Prohibition & Reguiation Act 2056 B.S. {2001 AD &
Urhan Water Supply & Sanitation Policy 2066 B.S. (2009 A.[.)

W VW VYW
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Plans and Foficies

®  Rural Water Supply & Sanitation National Policy, Strategy & Action Plan 2060 8.5. {2004 A.D.}
» Three Year interim Plan 2063 &S, {2007 A.D) '

#  ADB's “Safeguard Policy Statement (SPS)” 2066 B.S. {2009 A.D.}

*  National {EE Guideline 2049 8.5. (1993 A.D)

# National Drinking Water Quality Standards 2062 B.5. (2005 A.D.)
»  Water Resources Strategy, 2059 {2002}
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5.3

ToR for Initial Enviranmental Examination af Bno;p‘ur Eazaar Water Supply and San'tatfm F'ro}ec’

Chagpter 5

5. REQUIRED TIME, ESTIMATED BUDGET AND SPECIALISTS REQUIRED FOR PREPARING
THE REPORT

This includes the time schedule, estimated budget and appropriate human resources (expertsj for
conducting the {EE study.

Time Schedule

Considering the time Bmitations, the study has to be completed within about 9 weeks. The work schedule is
presented in the Table 5-1,

Tabie 5-1: Proposed Wark Schedule

Weeks

Activity / Woark : ,
t 2 3| 4 s 167 8 9

Desk Study

Preparation and Approval
of TOR

Puhlic Motification
Fiefd Work

Data
Corapilation/Evaluation

Preparation of Draft IEE
Report

Subrmission of Final IEE
Report

Estimated Budget

The total estimated cost for the Initial Environmental Examination {IEE) work of Bhojpur Bazaar Small Town
Water Supply and Sanitation sub-project is approximately NRs. 500,000.00.

Human Resource Requirect

As the IEE requires different personne! for specific tasks, the foliowing inter- d:sc:plmarv hlfb;an FESOUrCes
will De required, A team leader wil be required to co-ordinate the different tasks 4T §¢1 invoived.
The Team will cansist of: o K

1. Environmental Specialist

2. Water Supply and Sanitation Enginaer 4 MRS
3. Sotiologist sty ot
4. Geo-hydrologist i
3. Botanist/Farester

TAECICON &y




“IEE Report of Bhojpur WSSP

ToR for Initiat Environmental Examination of Shojpur Bazaar Water Supply and Sant

tion Frolect

Three o four enumerators wilt also be required to heip the team. The IEE team will also benefit from the
inputs provided by the design team.
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ToR for Initiat Environmental Examination of Bhojpur Bazasr Water Supply and Sanftation Pr;‘ec{

Chapter 6

6. ANTICIPATED IMPACTS OF THE PROPOSED PROJECT ON ENVIRONMENT

The imgacts shali be identified for different phases of project activities i.e. project design, pre-construction,
construction and past constraction, Operation & Maintenance phase on the existing physical, biclogical and
socio-econonic resources, A distinction wilf have to be made between potentially significant positive and
adverse impacts, direct and indirect impacts. The impacts shalt he characterized as {i) low, high & medium
in terms of magnitude, {ii} long terrn, short term & medium term in terms of duration and {ili) site specific,
locat & regional/mational in terms of extent. As a part of the study, enhancement of the positive impacts

shall also be carried out. The potential physical, biological and socic-economic impacts should be
considered as follows:

6.1 Physical Impacts
Design Stage
i 5oil erosion and slope stability due to incorporation of slopad areas in project design

fi.  Cracldng of structure fleading to facility faiture & hazard to public) due to construction of reservoirs
i high garthguake zone ’

fi.  inedequate disposat of sludge from reservoirs and treatment olant

iv.  Construction of intake in high earthquake zene

v.  Location of pipes and existing utiities particularly in heritage areas ‘0
P
Pre-Construction Stage T 6
- =
i) Ingdequate protection of reservoir area/sourze ; ? § ::
i} Deterioration in the water quality in the storage reservoirs sz%!{?ovaé:‘:;‘aiﬁ,
i) Delivery of unsafe/ raw water to distribution system i oémg\\%“tl
Construction Stage
i) Changes in land use pattern along the alignment due o construction of different component
structures,
it} Land instabifities, solf erosion, silt runcff, landslides and setting of street surfaces due to
excavation works, and other construction related activities during the construction phase of the
project.
iii) Changes in fand form and in drainage pattern due to spo dumping, excavating and aggregste
mining efe,
v} Possible loss of agricuiture Jand, cereal srops and settlements due to laying of pipes, reservoirs
and construction activities and thus need of compensation at market price.
v) Bisposal of solid waste, waste materiais and construction spoilsin the productive Tand.
i) issue related to the groundwater extraction and associated off shore erosion, silt renoff and
sedimentation.

Post Construction and Operation Stage

i} Changes in land use patterns and the economic impacts an the affected people
ii} Natural hazards associated with the reservoir due to reservoir indyced seismic effects,
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6.2

6.3

Environmental Exarninatio

itial

n of Bhoj

Biological [ssues
Design Stage
Forest clearance due to construction of different project structures in the forest ares
Pre-Construction Stage
i) Forest clearance if so
i} Tree cutting and forest clearance process
Construction Stage
it Encroachment of vegetation as well as wildiife nabitats and bio-diversity of the protected
species.
ii} Loss of vegetation and terrestrial habitat due to project component and facikity placements.
i} Loss of local vegetation and wildiife habitots due to illegal exploitation of the rescurces like
felling, hunting and poaching activities of the construction workforce,
i) Impacts on grountwater resource/water resourcas
v} Extinctionfimpacts of rare and endangered species of floral species
Post Construction and Operation Stage
i) Permanent disturbances and losses to the jocal witdlife habitat and natural vegetation.
it} Impacts on Groundwater due to extraction of the water for project
iit) Protection and ecological balance of water resource
Socioaconomic, Cultural and Chernical Issue
Design Stage
Health & Safety of community & woarkers
Pre-Construction Stage
3} Water use confiicts due to source dispute
ith Land acquisition, resettlement and compensation
it} Itmpairment of historical/ cuftural monuments/ areas
Construction Stage
i} Effects of iand and property acquisition on the social and economic status of the people.
ii) lnpacts on the social structures, social amenities and community resources due to exposition to
outside workforce.
i} impacts on sanitation and health of the community due to increase in disease vector and
transmission of disease fram outside workfores,
iv) toss of cuitural values and norms due io exposition to outside workforce.
v} impacts due to encroachmernt to religious and cultural sites having historical significance by the
project structures and associated facilities,
vi) Changes in migration pattern, influx of the workers and impact on vulneratble groups of the
comemunity.
vit} Passibility of employment {income) generation activities amongst the community people of the
project areea.
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Post-Construction and Operation Stage

i) Impacts due to withdrawal of economic activities after the completion of the construction.

it} Changes in aesthetic values of iandscape due to project structures and facilities associated
impacts,

iii} impacts of permanent loss of production from the project cecupied aress,

iv} Changes in Religiovs values of ares due to project

v} Changes in religious aspects of the people in and around sowrce areas

Besides the water supply and sanitation project will have numerous beneficial issues. The proposed project
shall eshance the zccess vo safe drinking water facility and improved sanitation and heip transfer the rural
settings to the semi urban market centers. The project will also increase the comfort of human ife in the
project area.

The above aspects of impacts will be considered during the environmental examination period. The Study
will reveals the impacts associated with the various aspects.
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Chapter 7

7. ALTERNATIVE ANALYSIS

Alternative analysis of the project shall be considered as an integral part of the IEE study, which involves
alternative ways of achieving the objectives of a proposed project. The aim of alternative analysis will be o
arrive at a development option, which shall be conducted during the study to minimize the possible
negative environmental impacts. Alternative measures to the proposed project 16 meet the same project
objectives will be described under the followiag aspects:

¢ Noaction option

* Alternative design

»  ARlernative location

«  AHRernative schedule and process

Atternatives in terms of potential environmental impacts, capitsl and operating costs and institutional
training and monitoring requirements should be described. Costs and benefits of sach alternative should
be quantified (wherever possibie}; and incorporating the estimated costs of any associated mitigation
measures. The no project option is always open.

The mitigation measwres for adverse potential impacts due to location, design, construction and post-
construction wilk have to be proposed during the preparation of the KE report for ail the perceived impacts
to minimize the environmental impacts of project implementation after the prediction of extent,
magnitude and duration of the impacts. Mitigation measures will have to be incorporated from the

planning stage onwards. in general the following ares shall be covered while, preparing mitigation
measures: %,

a. Project design/pre-construction phase
b. Project construction phase

c. Froject operation and maintenance phase

Concerned agencies like STWSSSP, DWS5, WLUSE and local agencies, locat adminiﬁ’?gﬁon, police office shati
be consulted during the implementation of mitigation measures. The proponent is required to grepare the
Envirgnmental Management Plan {EMP] and these measures should be outiined in the EMP in order to
implement the proposed measures during project implementation.

Aiternative Systermn Anatysis

System alternatives need to be developed to assess the most cost effective, reliable and efficient system
that can serve the design populstion. The system design for the sub-project can be done under two
different scenarios. Optimization of a piroposed water supply system can be done in terms of system layout,
alternative technology, alternative materials or even alternative design parameters,
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ToR for tniial Envlronmental Examination of Bha;pw Bazaar Water Supply and Saniation Pro;act

Chapter 8

8. MATYERS TO BE IMPLEMENTED WHILE IMPLEMENTING THE PROJECT

Environmental Management Plan

The project proponent has to develop an Environmental Management Plan {EMP) to systematically manage
all the perceived environmental impacts of the project. it shalt be therefore based on the mitigation
measires for the project induced impacts. An Envirphmental Management Plan {EMP) has a dual purpose.
Itis designed to monitor the contractor’s work during praject implerentation, It helps to check contractual
comphance with specified mitigation measures. it also helps in making periodic checks on the actual
environmental fmpacts of the Project over the years following completion of the works, and tompares
these with those impacts anticipated at the time of Project appraisal. The EMP therefore provides the
necessary feedback required for correcting potentially serious Project deficiencies, and for planning of
other projects. The EMP shall include the responsibifities of different stakeholders based on preliminary
plans and schedules. This program shall include measures required during the project design, construction
and operational phases and shall include recommendations on altocation of components of the EMP to the
various parties involved. Feasible and cost-effective measures to prevent/mitigate/reduce significant
negative impacts should be recommended in an Environmental Management Plan. The impacts and costs
associated with implermenting the measures will have to be detailed. The EMP will :a;}ude propesed work
programs, budget estimates, schedules, staffing and training requirements am;l.,ather

implement the mitigating measures. A

Apport services to

Environmental Monitoring Plan

: g; e

The project will develop an Environmental Monitoring Program for the pr&?ﬁz}g [&%omtruc*tm arl
post construction activities of the project. The program will evaluate: (i) the ex@ﬁ\and severity of the
adverse environmental impacts as compared to what was predicted, {#f) how effective the mitigating
measures were and comphiance with the regulations and {iii) the overalf effectiveness of the EMP. The
environmental monitoring of the project includes field supervision and reporting of project sctivities prior
t¢ and during the project construction and operation in order to ensure that the works are being carried
out i accordance with the approved design and that the environmentat mitigation measures are fully
implemented in accordance with the EMP. A monitoring system will be developed involving {1} front line
monitoring (i} monitoring by the government, line agencies or independent monitors.

information Disclosure, Public Consultation and Participation

Public consuitation is the protess of exchanging information with those persons and organisations with a
fegitirnate interest in a project and/or who are likely to be affected by the projest (stakeholders). It is a
two-way process that informs and involves the corarunity in developing a project, and informs the
proponent abowt issues and concarns, which can then be addressed in project design. information
disclosure involves stakeholders in monitoring the development and implementation of a project and
fosters openness in decision-making by presenting documents and other project materials for public
scrutiny. The consultation and disclosure involves consultation with stakeholders at an early stage of
project preparation, and throughout project implementation. As a minimum, stakeholders wilt be consutted
regarding the scope of the environmental study before work has commenced in earnest, and should then
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be informed about the #ikely impacts of the project and proposed mitigation once the draft 1E£ report is
under preparation. The report should record the views of stakeholders and indicate how these have been
taken into account in project development. Information is disclosed through public consultation and more
formally by making documents and other materials available and at a location in which they can be easily
accessed by stakehotders, This normally involves making draft reports available {in the local language) at
public locations in the community and providing a mechanism for the receipt of comments and making
documents avaitable more widely,

Public consultation and involvernent should be given highest priority in the implementation of mitigation
measures. Public consultation should take place and on the basis of decision of the consultation meeting,
implemnentation of mitigation measures should be prioritized and should be carried out with the
involvement of the local people,

Monitoring is one of the components of EMP. The results of monitoring should 3lso be disclosed in the
form of demonstration, charts, figures, graphs, and samples, etc,, ta the local people, school students and
other interested stakeholders. tn the process of compliance monitoring of the project construction, local
people and construction workers should be consufted.

Grievance Redress Mechanism

A project-specHic grievance redress mechanisrm (GRM} will be established to receive, evaluate and facilitate
resolution of affected persons’ concerns, complaints, and grievances refated to social, environmentsl and

other concerns on the project. GRM will aim to provide & time-bound and transparent mechanisie to
resoive such concerns.

A Grievance Redress Committee [GRC) will be formesd at the town/VDC/Municipality fevel, comprising the
Chairperson of V/M/D WASH CC as the chairperson of GRC, and Secretary of concerned WuUA or local
bodies as the GRC secretary. The GRC members will comprise of (1} RPMG  sodal
development/environmental {as relevant} officer, {2) representative of affected persons, (3) DSMCs
safeguards  specialist {socialfenvironment as relevant), (4] a representative of reputable
CBO/SHG/organization working in the project area’, and {5) contractor's representative, The secretary of
the GRC will be responsible for convening timely meetings and maintaining minutes of meetings. The
concernad social safeguards expert of DSMC will support the RPMO safeguard’s officer and Project
Manager of RPMO to ensure that grievances, including those of the poor and vulnerable are addressed. All
GRCs shall have at least two womnen committee members. Along with representatives of the APs, civil
society and eminent citizens can be invited as observers in GRC meetings. A three tier GRC will be operative
as per PAM, TSTWSSSP,

The Social Development Officer at the Regional Project Management Office (RPMO! wilt be the focat person
for Tacilivating the grievance redress at the local level.

L 4f the camplaints are related with P/Daiits/other vidnerable groups, specific NGO/CRO it actively involved in
development of these communities shautd be involved.
E——————
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To initial

Chapter 8

9, REPORT

The 1EE report shall be prepared as per this ToR. The |5¢ report, whenever applicable, shall contain maps,
graphs, photographs, tables and matrix. The format of report will be in accordance with the format
provided by PBAQ, SSTWSSSP, However, the {EE report should inciude the Tollowing:

Executive Summary (in English and Nepali}

Table of Contents

List of Tables

List of Figures/Photographs

Appandices

List of Abbreviations

Acknowledgements

infroduction

Description of the Project

Description of the Environment

Anticipated environment impacts and mitigation measures
Analysis of alternatives with and without project situations
infarmation disclosure, consultation and participation
Grievance and redress mechanism

Environmental Management Plan

Ervirenmentat Monitoring Plan

Conclusions and Recornmendations

References

Annexes
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Prowact

Chapter 10

10, OTHER NECESSARY MATTERS

Other necessary matters to be incteded in the tEE veport wilt be relevant information, reference fists,
annexes, maps, photographs, tables and citarts, and questionnaires to be used at the time of carrying out
the baseiine survey. The report will clearly recormend whether an Environmental Impact Assessmeant (EIA)
is required or whether an lnitiat Environmental Examination {IEE} is sufficient for the proposed project.
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ADB's REA Checklist, Envirgnmental Checldists & Socicecenomic Questionnaires for tEE Study
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ADP's Rapid Environmental Assessment (REA) Ch Bhojpur Bazaar Sub Projects and

prefiminary Climate Risk Screening Checklist for Sample Sub proiject Towns

Emnmnmen and Safeguards Dzvzs:on {RSES} for endorsanent by Ihe Dll'ectix RSES and '%
for approval by the Chlef Compliance Officer. _ _ §

1 {ii} Tms checklist focuses or environmental issues and concerns. To ensure that social
! dimensions are adequately considered, refer also to ADB's (a) checklists on involuntary
" resetilément and Indigenous Peoples; (b} poverty reduction handbeok: (¢) staff quide to
consulation and participation; and (d) gender checkhsts

t (it} Answer the questions assuming the “without mitigation™ case.. The purpose fs o identify
potertial impacts. Use the remafks section fo discuss -any anticipated matzgahon
measuras, :

CountryiProject Title; NE®: Third Small Towns Water Supply and Sanitation Suctor i

Subproject: Bho]pur Bazaar Water Supply and Saniation Subproject

Screening Questions Yes i No Remarks
A. PROJECT SITING
I8 THE PROJECT AREA

 DENSELY POPULATED?
« HEAVY WITH DEVELOPMENT AGTIVITIES?

* ADJACENT TO OR WITHIN ANY .
ENVIRONMENTALLY SENSITIVE AREAS? %o,

s CULTURAL HERITAGE SITE

*» PROTECTED AREA

«  WETLAND

+  MANGROVE

» ESTUARINE
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ToR for initial Environmental Exaraination of Bhojpur Bazaar Water Supply and Sanita Project

Screening Questions Yes | No Remarks

« BUFFER ZONE OF PROTECTED
AREA

» SPECIAL AREA FOR PROTECTING
BIODIVERSITY

» BAY

8. POTENTIAL ENVIRONMENTAL IMPAGTS

Will the Project cause .,

» pollution of raw water supply from upsiream
wastewater discharge ffrom communities,
industries, agricuthure, and soil erosion
nnoff?

* impairment of historical/cuftural
monuments/araas and loss/damage to these
siteg?

= hazard of land subsidence caused by
excessive ground water pumping?

* social conflicts arising fram displacement of
communities ?

= conflicts in abstraction of caw water for water
supply with other beneficial water uses for
surface and ground waters?

* unsatistactory raw water supply {e.9.
excessive pathagens or mineral
constiluents)?

= delivery of unsafe water fo distribution
systemn?

» inadequate protection of intake works or
wells, leading to poliution of water supply?

* aver purnping of groind water, leading to
salinization and ground subsidence?

« excessive algal growth in storage reservoir?

» increase in production of sewage beyond
capabilities of community facilities?

= inadequate disposal of siudge from water
freatment plants?

* inadequate buffer zone around pumping and
treatment plants fo slleviate noise and other
possible nuisances and protect facilities?

= Impairments associated with transmission
lines and access roads?

* health hazards arising from inadequate
design of facilities for recelving, storing, and
handiing of chiorine and other hazardous
chemicals.

* health and safety hazards to workers from
tandling and management of chiorine used
tor disinfection, other contaminants, and
biglogical and physical hazards during project
construction and operation?
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TaR for

Screening Uuestions Yes | No Remarks

» dislocation or involuntary resettlement of '
people?

» disproportionate impacts on the poor, women
and children, Indigencus Peopies or other
viinerable groups?
noise and dust from construction activities?
increased road traffic due to interference of
construction activities?
continuing scif erosion/silt runoff from
consiruction operations?
dedivery of unsale water due to poor O & M
treatment processes (especially MWSS
accumulations in filters) and inadequate
chiorination due to lack of adeguate
moritoring of chlorine residuals in distribution
gysiemsg?
defivery of water to distribution system, which
is corrosive due to inadequate attention fo
feeding of comective chemicals?
accidental Jeakage of chlorine gas?

excessive abstraction of water affecting
downstream water users?

» competing uses of water?

increased sewage flow due to increased
water supply

increased volume of sullage (wastewater from
cooking and washing) and sludge from
wastewater treatment plant

targe population infiux during project
construction and operation that causes
increased burden on soclal infrastructure and
setvices (such as water supply and saritation
systemns)?

social conflicts if workers from other regions
Of countries are hired?

Risks to community health and safety due o
the transport, storage. and use andlor
disposal of materials such as explosives, fuel
and other chemicals during operation and
construction?

Community safety dsks due to both accidental
and natural hazards, especially where the
structursl elements or companents of the
project are accessible to members of the
affected community or where their failure
coukd result in infury to the community
throughout project construction, operation
and decommissioning?

-
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ToR for Inifial Ermronmental Exammation of Bm;puf Bazaar Water Supply and Sanitation Pro;ect

Prehmmary Climate Risk Screening Ghecklist for Sampie Sub Project Towns

. Screening Questions . Score Remarks =~
Location and Is siting andior roufing of the project (or
design of its components) likely to be affected by
project climate conditions inciuding extrems
weather related events such as floods,
droughts storms, landslides

Would the ;xa}ect des-lgn {e. g the
Clearance for bridges) need to consider
any hydro-meteorelogical parameters
{e.g. sea-tevel, peak river flow, raliable
water level, peak wind speed ets.)

Materiais Would weather, current and likaly future 2y

and climate conditions (e.g. prevalling %,

maintenance  humidity level, temperature contrast .
betwaen hot summer days and cold E’
winter days. exposure ¢ wind and %;\5"
humidity, and hydro metrologicat &, Gov W %‘\a‘:
parameters } affect the selection of Wistry ot W o

project inputs over the life of project S’
outputs {i.e. construction materiais)

Performance  Would climate/weather conditions and

of Project related exireme events likely to affect

Qutputs the performance throughout their design
ife time?

Options for answers and corresponding scores are given below.

Response Score _ N
e NO‘ uwy PR 0 s
Likely 1 '
Vary Likely 2

Responses when added that provide a score of { will e considered low rigk project. If adding all responses
will result to a score of 1-4 and that no score of 2 was given to any single response, the project will be
assigned as medium risk category. A tolal score of 5 o more (which include providing a score of 1 in af
responses; or a 2 in any single response wilt be categorized as high risk project.

Resuit of initial Screening {Low, Medium, High): Low
Other comments: None

TAEC-ICON JV 2018 W Page viil
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im of Bhajpur Bazazr Water Supply and

Sanitati

~ ToR for Initial Environmentat

Checkdi Physical Environment
A Topography/Physiography

1. Study of Topographic maps/ other available maps and identify the ground topographic characteristics
of land covered by the proposed project

4. Verify the topographic characteristics of the land in the field
3. Sgil Type

B. Climate and Meteorology

1. Study of published data of regarding temperature, rainfall, humidity, wind speed and direction, sotar
radiation

2. W possible classify the climatic zone and its verification
3. Visit the meteorological office of the district and get fatest information

C. Alr GQuality

1. Coliect any data on air quality of the area from previous fiterature
2. investigate on the alr poltizting activities of the area (traffic, blomass burning, industries, other
anthropogenic activities

D. Erosion and 1and Stability

1. Identification of erosian prone srea along the road alignment
2. Investigate the erosion features and potentials of the local streams and guilies

£ Land iise

1. Investigate on the land use of the Project Blocks from the topo-maps, and other avaitable land use
maps

Investigate the land use affected by the project structures and subsidiary facilities

3. Investigate on the land use potentiafs of the area -

el

S—— o ———— m——— s e
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ToR for Initial

Environmen Iy and Santation Proje

GHECKLIST OF WIDLIFE ANIMALS

TAECCON WV 2018 Page «d



'IEE Report of Bhojpur WSSP

NOtE oo

TAEC-ICON JV 018

Page x¢



IEE Report of Bhojpur WSSP

R for indlial Envirgnmentat Exarmination of Bhojpur Bazaar Water Supply and Sanitation Project

Household Survey
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ANNEX 2: SAMPLE FORMS, FORMATS AND REPORT TEMPLATE
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ANNEX 2A:RAPID ENVIRONMENTAL ASSESSMENT (REA) CHECKLIST FOR BHOJPUR
PROJECT AND PRELIMINARY CLIMATE RISK SCREENING CHECKLIST FOR SAMPLE

PROJECT TOWNS

“instructions:

Country/Project Title:| NEP: Urban Water Supply and Sanitation Sector Project
Project: Bho]pur Water Supply and Sanitation project

A.'F'.’.roject Siting s the'proj.elét area

Densely populated?

Bhaojpur Municipality has moderate
population density.

Heavy with development activities?

The distribution pipeline  will
partially go through the old Bhojpur
main bazaar area. Devslopment
activities are of low moderate
intensity.

Adjacent to or within any environmentally sensitive
areas?

Cultural heritage site

Protected Area

Wetland

Mangrove

Estuarine

Buffer zone of protected area

Special area for protecting biodiversity

Bay

Ea A A L I A A
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B. Poientiai Enwronmenial lnipécfs
Will the Project cause...

Pollution of raw water supply from upstream wastewater
discharge from communities, industries, agriculture, and

Impairment of historical/cultural monuments/areas and
loss/damage to these sites?

Hazard of land subsidence caused by excessive ground
water pumping?

Social conflicts arising from displacement of communities
”

Contfiicts in abstraction of raw water for water supply with
other beneficial water uses for surface and ground
waters?

Unsatisfactory raw water supply (e.g. excessive
pathogens or mineral constituents)?

The existing water treatment plant is
hardty functioning. Hence, untreated
water is being supplied. EMP
recommends water guality
monitoring as prescribed in the
NDWQS & its Directives.

Delivery of unsafe water to distribution system?

Design proposes office building that
also comprises water quality
laboratory to deliver safe water.
EMP  recommends  continuing
training of WUSC in water quality
monitoring, as prescribed in the
NDWQS Directives.

inadequate protection of intake works or wells, leading to
pollution of water supply?

Design has considered the safest
site for intake regarding

environmental pollution and
proposes enough measures to
mitigate contamination.

Over pumping of ground water, leading to salinization and
ground subsidence?

Excessive algal growth in storage reservoir?

EMP providesmitigation measures.

Increase in production of sewage beyond the
capabifities of community facilities?

EMP provides mitigation measures.

Inadequate disposal of sludge from water treatment
plants?

Minimal sludge expected. EMP
provides mitigation measures.

Inadequate buffer zone around pumping and treatment
plants to alleviate noise and other possible nuisances and
protect facilities.
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-------

Impairments associated with fransmission lines and
access roads.

EMP provides measures to mitigate
impacts on power supply poles in
the bazaar that are immediately
adjacent to, or onto, road
carriageways.

Health hazards arising from inadequate design of facilities
for receiving, storing, and handling of chlorine and other
hazardous chemicals.

EMP provides measures to mitigate
health and safety impacts from
impropes handling, potentiat
accidents &for human eror in
dosing.

Heaith and safety hazards to workers from handling and
management of chlorine used for disinfection, other
contaminants, and biological and physical hazards during
project construction and operation?

EMP provides measures to mitigate
heaith and safety impacts from
improper handiing, potential
accidents &for human ermor in
dosing.

Dislocation or involuntary resettiement of people?

Disproportionate impacts on the poor, women and
children, indigenous Peoples or other vulnerable groups?

Noise and dust from construction activities?

EMP provides mitigation
measures.

Increased road traffic due to interference of construction
activities?

EMP provides mitigation
measures.

Continuing soil erosion/silt runoff from construction
operations?

Delivery of unsafe water due to poor O&M treatment
processes (especially mud acm3ulations in filters) and
inadequate chlorination due to lack of adequate
monitoring of chlorine residuals in distribution systems?

EMP incorporates monitoring  of
distributed water according fo the
Directives for the NDWQS,

Delivery of water to distribution system, which is corrasive
due to inadequate attention to the feeding of corractive
chemicals?

Concern for corrosion of G.l. pipes
caused by the chlorine content in
treated water is low. EMP prowdes
mitigation measures.

Accidental leakage of chlorine gas?

Excessive abstraction of water affecting downstream
water users?

Competing uses of water?

Increased sewage flow due to increased water supply

Increased volume of sullage (wastewater from cooking
and washing) and sludge from wastewater treatment
plant

There is no wastewater collection &
treatment system. EMP provides
mitigation measures.

Large population influx during project construction and
operation that causes an increased burden on social
infrastructure and services (such as water supply and
sanitation systems)?
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N ]

A

............. ¥

Social conflicts if workers from other regions or countries

are hired?

Expected as low concern. Pfiofity
will be given to local workers.

Risks to community health and safety due to the
transport, storage, and use and/or disposal of materials
such as explosives, fuel and other chemicals during
operation and construction?

Community safety risks due to both accidental and
natural hazards, especially where the structural elements
or components of the project are accessible to members
of the affected community or where their failure could
result in injury to the community throughout project
construction, operation and decommissioning?

EMP provides mitigation
ineasures,
EMP provides mitigation
measures.

Preliminary Climate Risk Screening Checklist for Sample Project Towns

ocatron and

siting and/or routing of the project (or .'

. - 5
0 Investments in the

design of its components) likely to be affected by sample project will not
project climate conditions including extreme likely be affected by
weather related events such as fioods, climate change and
droughts, storms, landslides extreme weather events
due to the siting of
project. For example all
pipes will be constructed
underground no
investments will be sited
in flood plains etc.
Would the project design (e.g. the 0 Not likely.
clearance for bridges) need to consider There are various
any hydro-meteorological parameters sources that will be
(e.g. sea-level, peak river flow, reliable used for the proposed
water level, peak wind speed etc.) project. Further source
water protection will be
carried out.
Materials Would weather, current and likely future 0
and climate conditions (e.g. prevailing
maintenance humidity level, temperature contrast
between hot summer days and cold
winter days, exposure to wind and
humidity, and hydro metrological
parameters ) affect the selection of
project inputs over the life of project
outputs (i.e. construction materials)
Performance Would climate/weather conditions and 0 Climate conditions will
of Project related extreme events likely to affect unlikely affect water




"IEE Report of Bhojpur WSSP

Outputs the performance throughout their design quantity and quality of
fife time? water supply system.
The water supply

schemes will be
designed to meet the
current and future
demand. Further water
supply system will be
operated and
maintained efficiently to
reduce system losses.
Water safety plans will
be implemented to
ensure water supplied is
safe and potable at all

times.
Options for answers and corresponding scores are given below.
Response Score
Not Likely 0
Likely 1
Very Likely 2

Responses when added that provide a score of 0 will be considered low risk project. If adding all
responses will result to a score of 1-4 and that no score of 2 was given to any single response,
the project will be assigned as medium risk category. A total score of 5 or more (which include
providing a score of 1 in all responses) or a 2 in any single response will be categorized as high
risk project.

Result of Initial Screening (Low, Medium, High): Low
Other comments: None
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ANNEX 2B:RELEVANT ENVIRONMENTAL QUALITY STANDARDS

B.1 Ambient Air Quality Standards

PMy . 2 .
PM s .
80,
10-minute ) 500 w
NO; T-year 40 40 -
24-hour 80 - -
1-hour - 200 -
co 8-hour 10,000 - 10,400
15-minute 100,000 - 180,000
Pb 4.vear 0.5 - 0.5
Denzene 1-yaar 20 -

* Hatianst Amblent Al Qualty Standards for Hepal 2003, Cbtained from Environment Siatmtns of Nepal 2011, Government of Hepat
Hationat Panning Commission Secretariat, Centrat Bureny of Statigtics, Kathemnndu, Nepat,

** Enviconmental, Heafh ang Satety General Gukleboss, 2007, interations! Financs Corparation, World Bank Sroup.

* Awr Gusity Culdeines for Furope, Second Edition, 2000. WHO Regional Office for Europe, Copernihagen.

arameter that edher has no national standsrd vaise for 248-hour obsarvation cr with WHO guideline value for S4-hour observation a3

moré stringent thas that specified in the nations! standards.

B.2 Noise Level Standards

Industrial area 75 70 70 70
Commercial area 65 55 »
Rural residentisl ares 45 40

Urban regidentia) ares 85 50 55 45

Mixed residential area €3 55 _

Quiet area 50 40 - -

Water pump 65 -

Diesel generator 80 -

* Guidetnes for Communtty Noiss, WHO, 1550,

Source: Environmental, Health and Safety General Guidelines, 2007.

International Finance Corporation, World Bank Group.
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B._3 Nationa_l Drinking Water C_luali Standards, 2006

801 001

0.001
i 92

Residual Chicring 01-02

E-col MPRO0m ¢ ey

Towal Colorm MPN/MOOm | 0 in 95% of samples faken Sampie

¥ Heaith-hased guideine values

*  Figures n parenthesis are upper range of the standards recommendecd,

A These standsrds indicate the maxmum and o m demits.

** From WHO (2003} Chiorine ix Drinking-water, which states that this value is conservative.

&@g} Parameter veith YWHO guideiing valus as more stringent than national siandard vakie,

Kational Drinking Water Gually Standards was oblained from the Envirorment Statistics of Nepal 2011, Government of epal,
Notional Planning Cotmission Secretarial, Central Bureau of Statistics, Kathmandy, Nepal.
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ANNEX 2D:SAMPLE TRAFFIC MANAGEMENT PLAN

SAMPLE: TRAFFIC MANAGEMENT PLAN (TMP)

A. Principles

One of the prime objectives of this TMP is to ensure the safety of all the road users along the work
zone, and to address the following issues:

(W)

(ii)
(iii)
(iv)
(v)
(vi)

the safety of pedestrians, bicyclists, and motorists travelling through the construction
zone;

protection of work crews from hazards associated with moving traffic;

mitigation of the adverse impact on road capacity and delays to the road users;
maintenance of access to adjoining properties

Avoid hazards in

Addressing issues that may delay the project.

B. Operating Policies for TMP

The following principles will help promote safe and efficient movement for all road users (motorists,
bicyclists, and pedestrians, including persons with disabilities) through and around work zones while
reasonably protecting workers and equipment.

@)

(ii)
(iii)

Make traffic safety and temporary traffic control an integral and high-priority element of
every project from planning through design, construction, and maintenance.

Inhibit fraffic movement as little as possible.

Provide clear and positive guidance to drivers, bicyclists, and pedestrians as they
approach and travel through the temporary traffic control zone.

(iv) Inspect traffic control elements routinely, both day and night, and make modifications
when necessary.

) Pay increased attention to roadside safety in the vicinity of temporary traffic control
zones.

(vi) Train all persons that select, place, and maintain temporary traffic control devices.

(vi)  Keep the public well informed.

(viiiy  Make appropriate accommodation for abutting property owners, residents, businesses,
emergency services, railroads, commercial vehicles, and transit operations.

C. Analyze the impact due to street closure

Apart from the capacity analysis, a final decision to close a particular street and divert the traffic should
involve the following steps:

)
i)

(i)

(iv)

)
{vi)

approval from the ICG, local administration to use the local streets as detours;
consultation with businesses, community members, traffic police, PWD, etc, regarding
the mitigation measures necessary at the detours where the road is diverted during the
construction;

determining of the maximum number of days allowed for road closure, and incorporation
of such provisions into the contract documents;

determining if additional traffic control or temporary improvements are needed along the
detour route;

considering how access will be provided to the worksite;

contacting emergency service, school officials, and transit authorities to determine if
there are impacts to their operations; and
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(vij  developing a notification program to the public so that the closure is not a surprise. As
part of this program, the public should be advised of alternate routes that commuters
can take or will have to take as result of the traffic diversion.

If full road-closure of certain streets within the area is not feasible due to inadequate capacity of the
Detour Street or public opposition, the full closure can be restricted to weekends with the construction
commencing on Saturday night and ending on Monday morning prior to the morning peak period.

Figure A1: Policy Steps for the TMP

+ Review construction schedule and methods

« Identify initial traffic recirculation and control policy

= Klentify routes for traffic diversions
* Analyse adverse impact & mitigation at the detours

+ Begin community consultation for consensus
» Finatiss or determine atternate datours

* Identify temporary parking (on and off -siraet )
+ Discuss with CMC, owner, community for use

+ Coordinate with theTraffic Police to enforce traffic and diversions

+ Install traffic control devices (traffic canes, sgns, lightings, eic)

+ Conduct campaigns, publicity, and notify public about street closure

* Develop a mechanism to address public grievances regarding disruptons {traffic, utilities, and diversions)

D. Public awareness and notifications

As per discussions in the previous sections, there will be travel delays during the constructions, as is
the case with most construction projects, albeit on a reduced scale if utilities and traffic management
are properly coordinated. There are additional grounds for travel delays in the area, as most of the
streets lack sufficient capacity to accommodate additional traffic from diverted traffic as a result of street
closures to accommodate the works.

The awareness campaign and the prior notification for the public will be a continuous activity which the
project will carry out to compensate for the above delays and minimize public claims as result of these
problems. These activities will take place sufficiently in advance of the time when the roadblocks or
traffic diversions take place at the particular streets. The reason for this is to allow sufficient time for the
public and residents to understand the changes to their travel plans. The project will notify the public
about the roadblocks and traffic diversion through public notices, ward level meetings and city level
meeting with the elected representatives.

The ICG will also conduct an awareness campaign to educate the public about the following issues:
)] traffic control devices in place at the work zones (signs, traffic cones, barriers, etc.);

(i defensive driving behavior along the work zones; and
(iii} reduced speeds enforced at the work zones and traffic diversions.
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It may be necessary to conduct the awareness programs/campaigns on road safety duri ng construction.

The campaign will cater to all types of target groups i.e. children, adults, and drivers. Therefore, these
campaigns will be conducted in schools and community centers. In addition, the project will publish a
brochure for public information. These brochures will be widely circulated around the area and will also
be available at the ICG, and the contractor's site office. The text of the brochure should be concise to be
effective, with a lot of graphics. It will serve the following purpose:

(i) Explain why the brochure was prepared, along with a brief description of the project,

(i} Advise the public to expect the unexpected,;

(i) Educate the public about the various traffic control devices and safety measures
adopted at the work zones;

(iv) Educate the public about the safe road user behavior to emulate at the work zones:

v) Tell the public how to stay informed or where to inquire about road safety issues at the
work zones {name, telephone, mobile number of the contact person; and

(vi) Indicate the office hours of relevant offices,

E. Vehicle Maintenance and Safety

A vehicle maintenance and safety program shall be implemented by the construction contractor. The
contractor should ensure that all the vehicles are in proper running condition and it comply with
roadworthy and meet certification standards of GoN. All vehicles to be used at STWSSP shail be in
perfect condition meeting pollution standards of GoN. The vehicle operator requires a pre state of shift
checklist. Additional safety precautions will include the requirement for:

=  Driver will foliow the special code of conduct and road safety rules of Government of Nepal.

= Drivers to ensure that all loads are covered and secured drivers to ensure operation equipment
can’t leak materials hauled

= Vehictes will be cleaned and maintained in designed places.

F. install traffic control devices at the work zones and traffic diversion routes

The purpose of installing traffic control devices at the work zones is to delineate these areas to warn,
inform, and direct the road users about a hazard ahead, and to protect them as well as the workers. As
proper delineation is a key to achieve the above objective, it is important 1o install good traffic signs at
the work zones. The following traffic control devices are used in work zones:

«  Signs

= Pavement Markings

* Channelizing Devices
« Arrow Panels

= Waming Lights

Procedures for installing traffic control devices at any work zone vary, depending on road configuration,
location of the work, construction activity, duration, traffic speed and volume, and pedestrian traffic.
Work will take place along major roads, and the minor internal roads. As such, the traffic volume and
road geometry vary. The main roads carry considerable traffic; internal roads in the new city areas are
wide but in old city roads very narrow and carry considerable traffic. However, regardless of where the
construction takes place, all the work zones should be cordoned off, and traffic shifted away at least
with traffic cones, barricades, and temporary signs (temporary “STOP” and “GQ”).

The work zone should take into consideration the space required for a buffer zone between the workers
and the traffic (lateral and longitudinal) and the transition space required for delineation, as applicable.
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For the works, a 30 cm clearance between the traffic and the temporary STOP and GO signs should be
provided. In addition, at least 60 ¢cm is necessary to install the tem porary traffic signs and cones.

Traffic police should regulate traffic away from the work zone and enforce the traffic diversion result
from full street closure in certain areas during construction. Flaggers/ personnel should be equipped
with reflective jackets at all times and have traffic control batons (preferably the LED type) for regulating
the traffic during night time.

In addition to the delineation devices, all the construction workers should wear fluorescent safety vests
and helmets in order to be visible to the motorists at all times. There should be provision for lighting
beacons and illumination for night constructions.

The ICG and contractor will coordinate with the local administration and traffic police regarding the
traffic signs, detour, and any other matters related to traffic. The contractor will prepare the traffic
management plan in detail and submit it along with the EMP for the final approval.
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ANNEX 2E:SPOIL MANAGEMENT PLAN

Spoll Management Plan (SMP)

Purpose and application; SMP is to describe how STWSSP will manage the spoil generated and
reuse related to design and construction works. This is an integral part of EMP. The objective of SMP is
to reuse of spoil from works in accordance with the spoil management hierarchy outlined in this
document.

Objectives of SMP: The objectives of SMP are:

* To minimize spoil generation where possible

= Maximize beneficial reuse of spoil from construction works in accordance with spoil management
hierarchy

* Mange onsite spoil handling to minimize environmental impacts on resident and other receivers

* Minimize any further site contamination of land, water, soil

= Manage the transportation of spoil with consideration of traffic impacts and transport related
emissions

Structure of SMP:

Section 1: Introduction of SMP

Section 2: Legal and other requirements

Section 3: Roles and responsibilities

Section 4: Identification and assessment of spoil aspects and impacts
Section 5: Spoil volumes, characteristics and minimization

Section 6: Spoil reuses opportunities, identification and assessment
Section 7: On site spoil management approach

Section 8: Spoil transportation methodology

Section 9: Monitoring, Reporting, Review, and Improvements

Aspects and Potential Impacts
The key aspects of potential impacts in relation to SMP are listed in table below

e : _ ;

Air Ouality Potential for high winds grating airborne dust from the
stock piles

Sedimentation Potential for sediment laden site runoff from spoil stockpiles
and potential for spillage of spoil from truck on roads

Surface and Groundwater Contamination of water (surface and ground water)

Noise Associated with spoil handling and haulage and storage

Traffic Impacts associated with spoil haulage

Land Use Potential for spoil to be transported to a receivable site that
doesn’t have permission for storage/disposal

Design specifications Limitations on opportunities to minimize spoil generation

Sustainability Limited sites for storage, reuse opportunities

Spoil volumes, Characteristics and Minimlzation

Spoil volume calculations: Estimate the volumes of spoils produced from each of the construction
sites.
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Characterization of spoil: Based on the type of spoil; characterization is done (sand stone, MWSS mix
materials, reusable materials

Adopt Spoil Reduce, Reuse Opportunities
An overview of the assessment methodology to be used is mentioned below.

- Consideration of likely spoil characteristics

- Identification of possible reuse sites

- Screening of possible reuse opportunities
Identification of possible safe disposal sites for spoil: Those spoils which can't be reuse shall be
properly disposed in designated areas, such disposal areas should be identified in project locations.
Such disposal areas should be safe from environmental aspects and there should be any legal and
resettlement related issues. Such areas need to be identified and prior cliental approval should be
obtained to use it as spoil disposal area. The local administration must be consulted and if required
permission should be obtained from them:.

Storage and stock piling
Transportation and haulage route

Based on the above, the contractor will prepare a SMP as an integral part of EMP and submit it to the
DSMC for their review and approval,

SUMMARY OF KEY ISSUES AND REMEDIAL ACTIONS
*  Summary of follow up time-bound actions to be taken within a set timeframe.

Appendixes

¢ Photos

* Summary of consultations

* Copies of environmental clearances and permits
* Sample of environmental site inspection Report
¢ QOthers
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ANNEX 2F:SAMPLE SEMI-ANNUAL ENVIRONMENTAL MONITORING REPORT

TEMPLATE

This template must be included as an appendix in the EIA/IEE that will be prepared for the project, it
can be adapted to the specific project as necessary.

INTRODUCTION
+ Overall project description and objectives
+ Description of projects
+ Environmental category of the projects
+ Details of site personnet and/or consultants responsible for environmental monitoring
+ Overall project and project progress and status

. Status of F’rqect
Pre-

a
[
O

COMPLIANCE STATUS WITH NATIONAL/STATE/LOCAL STATUTORY
ENVIRONMENTAL REQUIREMENTS

COMPLIANCE STATUS WITH ENVIRONMENT AL LOAN COVENANTS

COMPLIANCE STATUS WITH THE ENVIRONMENTAL MANAGEMENT AND
MONITORING PLAN
e Provide the monitoring results as per the parameters outlined in the EMP. Append supporting
documents where applicable, including Environmental Site Inspection Reports.
e There should be Reporting on the following items which can be incorporated in the checklist of
routine Environmental Site Inspection Report followed with a summary in the semi-annual
Report send to ADB. Visual assessment and review of relevant site documentation during
routine site inspection needs to note and record the following:
o What are the dust suppression techniques followed for site and if any dust was noted to
escape the site boundaries;
o If MWSS water was escaping site boundaries or MWSS tracks were seen on adjacent
roads;
adequacy of type of erosion and sediment control measures installed on site, condition of
erosion and sediment control measures including if these were intact following heavy rain;
Are their designated areas for concrete works, and refueling;
Are their spill kits on site and if there are site procedure for handling emergencies;
Is there any chemical stored on site and what is the storage condition?
Is there any dewatering activities if yes, where is the water being discharged;

Q

O 0 0O 0
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o How are the stockpiles being managed;
o How is solid and liquid waste being handled on site;
Review of the complaint management system;
Checking if there are any activities being under taken out of working hours and how that is
being managed.

o 0

: Summary Monitormg Table

Impacts F N :
(Llst from  Measures A s
e {List from | Monitoring |

" IEE shiguld be

_IEE)
B rr@nltored)

Pre-Construction Phasé..

ConstructIOH PhaSe ..................... N g 2 , e v&/\ g
Qperathnal Phaseﬁé 3 o - o T vg\« i ; ; ‘ ............. Gl

Overall Compllance wlth CEMP/EMP

Status of -
melem’éntanon

APPROACH AND METHODOLOGY FOR ENVIRONMENTAL MONITORING OF THE
PROJECT

*  Brief description on the approach and methodology used for environmental monitoring of each
project

MONITORING OF ENVIRONMENTAL IMPACTS ON PROJECT SURROUNDINGS
(AMBIENT AIR, WATER QUALITY AND NOISE LEVELS)
* Brief discussion on the basis for monitoring

¢ Indicate type and location of environmental parameters to be monitored



"IEE Report of Bhojpur WSSP
* Indicate the method of monitoring and equipment to be used

+» Provide monitoring results and an analysis of results in relation to baseline data and statutory
requirements

As a minimum the results should be presented as per the tables below.

Air Quality Results

Site No.

Water Quality Results
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ANNEX 2G:SAMPLE ENVIRONMENTAL SITE INSPECTION REPORT

Project Name
Contract Number

NAME: DATE:

TITLE: DMA:

LOCATION: GROUP:

WEATHER CONDITION:

INITIAL SITE CONDITION:

CONCLUDING SITE CONDITION:

Satisfactory
Unresolved _

Unsatisfactory Incident Resolved

INCIDENT:
Nature of incident:

Intervention Steps:

Incident Issues

Survey

Design

P i N
Resolution roject Implementation

Activity Stage 'prg-Commissioning

Guarantee Period

Inspection
Emissions Waste Minimization
Air Quality Reuse and Recycling
Noise pollution Dust and Litter Control
Hazardous Substances Trees and Vegetation
Site Restored to Original Condition Yes No
Signature
Signoft

Name

_ Name
Position Pasition
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ANNEX 3:
PUBLIC NOTICE, MUCHULKA, MINUTES OF MEETINGS AND RECOMMENDATION
LETTER
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PUBLIC NOTICE
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MINUTES OF MEETINGS
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RECOMMENDATION LETTER FROM BHOJPUR MUNICIPALITY
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ANNEX 4;
SAMPLE SURVEY QUESTIONNAIRE & CHECKLISTS
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Checklists for Physico Chemical Environment

Parameters

Description

Topography

Hilly region

Geology (Rock and Soil Types)

Slate, Phytllite, Schist, Quartzite, Limestone &
Dolomite

Alluvium Soil

Erosion and Sedimentation

No such events recorded and observed

Climate Warm and Temperate Climate

Quarry Sites (If any) No

Land Use No exact data obtained. The field observation
shows that Agriculture dominates the land use
pattern followed by forests and residential areas.

Air Quality Not that severe

Water Quality Moderate

Noise Level Not that severe

Drainage Network

No proper drainage system
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Checklist for Biological Environment

Project: f:;hc:}w (P Ao

Date f)ewm%w #W

Nameofp!ants: mhers
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Project

. ﬁhsjpm higsp

CHECKLIST OF MAMMALS

Date: ({}»&e@m&)w, SO
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Duedy
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Project: B!“ﬂPW Wasp

CHECKLIST OF BIRD
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Project: Bhojpuy WSSP

CHECKLIST OF RE

ES AMPHIBIANS & FISHES

Date: Decesnber J018°

- Reptiles, Amphibiay

| Reptiles & Amplbjang
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CHECKLISTS FOR FOCUS GROUP DISCUSSION

A. FOCUS GROUP DISCUSSION 1

Date: 25 December, 2015

Project: Bhojpur Water Supply & Sanitation Project
Venue: Silingchung WUSC Office, Bhojpur
Number of Participants: 8

Purpose Statement: Information Dissemination to the participants regarding UWSSSP,

Discussions regarding the proposed project and Roles &
Responsibilities of various Stakeholders

QUESTIONS/ISSUES

1.

Do you know about Urban Water Supply & Sanitation (Sector) Project? If yes,
can you piease share the information you know about this project?

How do you feel about the project proposed in your town? Do you think that
this proposed project is important for your town?

How familiar are you with the term "Environment"?
Are there any community forests and protected areas within this project area?

Do you have any idea about the environmental concerns regarding the
proposed project?
As a stakehoider, how can you contribute from your side to minimize the

anticipated environmental issues?

Lastly, what would you say are the most important issues you would like to
express about this project?

¢ '/‘:?(:!’E\\E)\J/JL | c%mmen 6{“; §\
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FINDINGS OF FOCUS GROUP DISCUSSION 1

1.
2.

All the participants are aware about the proposed project.

According to the participants, they are in need of the improved water supply system
as they are facing hardship of water for years. They are getting water supply service
from the existing system intermittently only. However, it is known that water supply
service for major government offices is continuous. They expressed anger towards
such kind of partiality of water supply service Thus; they are highly expecting this
Proposed project to improve the existing condition of the existing water system.

3. The participants are also found aware about the environment.

4. Neither protected areas not community forests are known to be existing within the

project area.

Their main concerns regarding the environmental aspects are Dust Emissions, Water
Quality, Noise Pollution, Traffic Congestion, Obstruction to the vendors & passersby,
Damage to the existing facilities and Construction Waste & Solid Waste Management
during construction period. -They are also concsrned about effective operation &
management and anticipated leakage problems during operatioh phase.

The information regarding the proposed mitigation measures for the anticipated
environmental concerns they raised has been shared 1o all the participants to assure
them about the efforts of the project to minimize or avoid these impacts.

As a responsible stakeholder, they committed to contribute to support safegquard
implementation of the proposed project. They also committed to help to establish
coordination with the locals during the project construction period.

Their positive response towards the implementation of the proposed project indicates
Willingness to Pay for this project. The most important issue they raised about the
proposed project is the assurance for the provision of safe, refiable and sufficient
water supply system.
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B. FOCUS GROUP DISCUSSION 2
Date: 25 December, 2015
Project: Bhojpur Water Supply & Sanitation Project

Venue: Bhojpur Bazaar

Number of Participants: 8

Purpose Statement: Information Dissemination to the participants regarding UWSSSP,

Discussions regarding the proposed project and Roles &
Responsibilities of various Stakeholders

QUESTIONS/ISSUES

1.

Do you know about Urban Water Supply & Sanitation (Sector) Project? If yes,
can you please share the information you know about this project?

How do you feel about the project proposed in your town? Do you think that
this proposed project is important for your town?

How familiar are you with the term "Environment"?

Do you have any idea about the environmental concerns regarding the
proposed project?
Do you have any objection regarding the project activities that will be carried

out at the core bazaar area?

As a stakeholder, how can you contribute from your side to minimize the
anticipated environmental issues?

Lastly, what would you say are the most important issues you would like to
express about this project?
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FINDINGS OF FOCUS GROUP DISCUSSION 2

1.
2.

All the participants are aware about the proposed project.

According to the participants, they are in need of the improved water supply system
as they are facing hardship of water for years. They are getting water supply service
from the existing system intermittently only. It is known that water supply service for
major government offices is continuous. They expressed anger towards such kind of
partiality of water supply service Thus; they are highly expecting this proposed
project to improve the existing water system.

The participants are also found to be quite familiar with the term "Environment" and
also with its anticipated issues.

Their main concerns regarding the environmental aspects are Dust Emissions, Water
Quality, Noise Pollution, Community Forest Conservation, Traffic Congestion, and
Obstruction to the vendors & passersby, Damage to the existing facilities and
Construction Waste & Solid Waste Management during construction period. They are
also concerned about effective operation & management and anticipated leakage
problems during operation phase.

They stated “No Objection" regarding the project activities that will be carried out at
core bazaar area. However, they urged to carry out the project activities at this area
with proper care and prompt actions regarding excavation & prompt backfilling works
s0 that hindrance to access to the shops & houses can be minimized and anticipated
discomfort to the vendors & passerby can be minimized.

After assuring about the mitigation measures for the environmental concerns they
raised, they committed to contribute to support safeguard implementation of the
proposed project. They also assured us that there will be no interference of locals
during construction works of the proposed project.

Their positive response towards the implementation of the proposed project indicates
Willingness to Pay for this project. The most important issue they raised about the
proposed project is the assurance for the provision of safe, reliable and sufficient

water supply system.
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C. FOCUS GROUP DISCUSSION 3
Date: 24 May, 2017

Project: Bhojpur Water Supply & Sanitation Project
Venue: WUSC Office, Bhojpur
Number of Participants: 8

Purpose Statement: Discussions regarding the proposed project
QUESTIONS/ISSUES

1.

You must be familiar with UWSSSP as we had already discussed about it in our
earlier discussion programs. Now, we are here for Feasibility Study Report

presentation and other related discussions. Do you have to say anything regarding
this?

The issue you raised regarding the initiation of the project is intrinsic as we
understand the hardship you all are facing for the reliable water supply system. After
the approval of feasibility study report, we will be heading for detailed design works.
Once it gets completed, the project will go for construction and operation accordingly.
During this, we need full support from the WUSC as well as local people.

As we have already discussed about the environmental concerns regarding the
proposed project in our earlier discussion programs, we like to inform you that more
or less obviously some environmental issues will be raised during construction of the
project; During construction period, these anticipated environmental issues may
bother the surroundings to some extent only; however, we assure you that those
issues will not be either extreme or permanent.

We also want to inform you that this project is focused on the enhancement of GESI
issues. We are happy to know that the WUSC has considered GESI issues during
appointment of members of WUSC as here WUSC has two female members at
decision making level and it has also included people belonging to various
community especially indigenous communities. We further urged to give continuity to
this till the completion of the project like considering GESI issues in various capacity
building programs under the proposed project and other various related programs.

As a stakeholder, how will you contribute from your side to minimize the anticipated
environmental issues?

Lastly, what would you like to say about this project?

. %i'ﬂp#indhﬂiw&w 5
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FINDINGS OF FOCUS GROUP DISCUSSION 3

1.

According to the participants, they are very much enthusiastic towards the ProPOéed- L

project. They want this proposed project to be commenced as soon as possible.
They do not want the commencement of the project to be delayed for years.

The participants acting as the representatives of local community are ready to
provide full support to the consultant team to lead the proposed project towards
ultimate success.

Like other projects, people of this project town are concerned about the
environmental issues that include especially Dust Emissions, Water Quality, Noise
Pollution, Obstruction to the vendors & passersby, Damage to the existing facilities
and Construction Waste & Solid Waste Management during construction period as
like in the earlier discussion programs. We assure them about the mitigation of these
likely environmental impacts by adopting the proposed mitigation measures.
However, some participants queried that how the environmental impacts can be
evaluated as temporary or moderate. In regard to this, we informed them about our
safeguard expert team and their expertise to evaluate the significance of the impacts
during design study period. Similarly, we also informed them about the mobilization
of the safeguard expert team during project construction period also.

The participants showed positive response towards GESI issues as they stated that
the proposed project is for all and there will be no prejudice. Hence, they assured us
to give continuity to prioritize GESI issues during the implementation of the proposed
project.

As a responsible stakeholder, they committed to contribute to support safeguard
implementation of the proposed project like a) establishing coordination with the
locals during construction works at the core bazaar are as some ignorant people may
create hindrance to the project works due to the temporary discomfort they may
suffer; b} facilitating to contact local scrap vendors for the sale of recyclable wastes
generated from the construction works; ¢) facilitating to dispose the wastes to the
approved landfill sites of the project town etc.

Lastly, the participants articulated their desire to get adequate, safe, reliable and
potable water supply service from the successful completion & implementation of the
proposed project along with the mitigated environmental impacts. They are very
pleased to know that their aspiration for the proposed project has now become real &

ngible.
tangible ansy,




"IEE Report of Bhojpur WSSP

ANNEX 5:
CHLORINE USE GUIDELINES
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GUIDELINE VALUE

In humans and animals exposed to chlorine in drinking-water, specific adverse treatment
related effects have not been observed.

Chlorine in drinking water is safe for consumption .The small amount of chlorine typically
used to disinfect water does not pose risks to human health. The World Health
Organization (WHO) has established a guideline value of 5 mg/L. for chlorine in drinking
water, meaning that such concentrations are considered acceptable for lifelong human
consumption. Furthermore, WHO concludes that this value is “conservative,” as no
adverse effects from chlorine in drinking water were observed in studies reviewed by
WHO.

Guideline values for chlorine WHO Guidelines for drinking water quality (2004)

| _Chlorine | _below 5 milligrams per liter (mg/L)* |
*For effective disinfection, there should be a residual concentration of free chlorine of 0.5
mg/L after at least 30 min contact time at pH<8.0

Chlorination does not harm aquatic environments

Chlorinated drinking water is unlikely to be harmful when discharged into aquatic
environments. An extensive risk assessment conducted under European Union guidelines
examined potential harm from various processes to make drinking water using sodium
hypochlorite. This assessment found no significant environmental risks from chlorine or
byproducts formed during drinking water chlorination. The DBPs formed in drinking water
depend on the nature and quantity of organic matter present as well as on the disinfectant
and other treatments used. In drinking water the principal byproducts are trihalomethanes
{THMs; mainly chloroform) and haloacetic acids (HAAs), with smaller amounts of other
byproducts. Direct ‘whole effluent’ experiments representing various uses, including
drinking water, have shown that no significant amounts of persistent and potentially
bioaccumulative substances are formed. Toxicity tests on these mixtures demonstrated
that the presence of DBPs did not increase the toxicity.

A major concern from the past was the formation of some highly-chlorinated, high-hazard
molecules, such as dioxins, resulting from chlorine used in paper pulp bleaching. However,
dioxins were only formed from ‘active chlorine’ under specific conditions: acid pH and in
the presence of certain phenols such as those abundant in the lignin component of wood.
There is no significant formation of dioxins or other high-hazard molecules at neutral or
alkaline pH. All current uses of ‘active chlorine’ for microbial control and cleaning take
place at alkaline or neutral pH.
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ANNEX 6:
WATER QUALITY TEST REPORTS
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2. Daduwa Source

3. Tindhare Source

4. Jorsanghu Source

5. Proposed source, Tin Bhangale Intake area

6. Proposed Barren Land for Kafledanda WTP-2,
RVT & SSF
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7. Hattigauda Ex- RVT 40,60 and Proposed
WTP-1 area

8. Proposed Barren Land at Lower Taxar Area
for the proposed RVT of 50 Cum capacity

9. Proposed Barren Land for RVT at CTEVT area

10. RVT at Upper Taxar Area, (Under
construction)

11. Core Bhojpur Bazaar Area
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13. Newly Constructed Existing RVT (75cum) 14. Existing Office of Silinchung WUSC
at Welfare - Gadhidanda

15.Existing RVT (150cum) at Pani Tanki 16. Existing RVT (200cum) at Pani Tanki

17 .Meeting with WUSC in Bhojpur
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