| TWater SupplyReplacemen®lan

Aim and Objective

The aim of C-7 Water Supply Replacement Plan (WSRP)isto set out the approach to managing and mitigating the actual or potential impacts of the Projecton the quality and quantity of community water sources as identified inthe Pr o j eEovirdhmental and Social
Impact Assessment (ESIA; 2019). This WSRP incorporates a minimum of 33 communities whose water supply may be impacted by the construction of the Project ( Annex C -7-1), providin g a temporary source during construction.

Summary of Impacts and Risks

Villages in and around the Project area rely on community water supplies which comprise of rainwater tanks, groundwater wells, springs, streams, and rivers, including the Tina River. During construction, itispossible that community water supplies may bec ome
contaminated or degraded as a result of the Project. The associated impacts and risks include:

Perceived risksof contamination to community water supplies, whether or not this actually eventuates.

Potential lossof access to clean and potable water due to river pollution, contamination and sedimentation;

Potential impacts on p e o p | heafths and wellbeing including outbreaks of gastrointestinal diseases and skininfections.
Limited availability or access to alternative clean and potable water.

Community grievances and political opposition due to actual or potential contamination of water supplies.

Note that the WSRP isto be implemented in conjunction with P-1 Construction ESMP P-6 Grievance Redress Mechanism, P-12 Waste Management and Point Source Pollution Plan, P-14 Spill Prevention and Emergency Response Plan, C-10 Drainage, Erosion and
Sediment Control Plan , M-1 Suspended Sediment Monitoring Plan , and M-2 Water Quality Monitoring Plan
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Mitigation and Management Actions

# Issue or Risk Action Timing / Frequency Responsibility
C-7-1. Actual or perceived 1 Alternate water supplies will be provided by the contractor where construction activities are likely to adversely impact its current water supply. The communities Along access roads: HEC HSEManager
impacts to water supply supplied shall include the 33 villages identified in the ESIA2019 (refer Annex C-7-1), the 7 additional downstream villages identified in the Water Source Replacement Priorto commencement HEC CLOs
from construction. Plan 2021 (Annex C -7-11), plus any additional villages that are impacted through the course of construction. of Lot 2 and 3 CBSP
1 Villages supplied water through the Community Benefic Sharing Project (CBSP)shall be excluded from the above requirement, to avoid duplication. construction.
River communities: PO
before Main Works
C-7-2. Alternative water 1  Temporary water sources (at a minimum) will be supplied or installed during the construction phase, to address the daily demand based on the permanent population Throughout construction HEC HSEManager
supply equipment does of each village (refer Annex C -7-1and Annex C -7-II).
”tOt 'ge‘zt applicable 1 Alternative water supplies for drinking water shall meet WHO drinking water standards.
standards.
1 Thestandards and quality of the equipment used inthe water supply replacement are to meet local legislation and international standards. All equipment isto be
installed under the specification of the manufacturer and by fully experienced, reputable and/or qualified technicians.
1  All water sources and equipment shall be monitored and maintained by the Project throughout construction to ensure the system is operational and water is fit for
human consumption (as per WHO guidelines). Any repairs or rectifications necessary are to be performed in a timely manner by the Project, at the Pr o | ecast, tbs
ensure continuity of supply.
1  Where any intentional damage or modification to water supplies isdone by communities, this shall be resolved through the P-6 Grievance Redress Mechanism .
C-7-3. Adverse effects on 1  Implement the requirements of all ESMPsincluding but not limited to C-10 Drainage, Erosion and Sediment Control Plan, P-12 Waste Management and Point Source Throughout construction HEC HSEManager
water quality from Pollution Plan , P-14 Spill Prevention and Emergency Response Plan.
construction f  Rehabilitate disturbed areas as soon as practicable in accordance with C-4 Post-construction Rehabilitation and Revegetation Plan.
C-7-4. Community complaints 1  Engagement activities are to be undertaken in affected communities in accordance with P-3 Stakeholder Engagement and Communications Plan to ensure Throughout construction HEC HSEManager
or disputes awareness and understanding of the Water Supply Replacement Programme, the proposed wa ter supply system to be installed, along with the monitoring and HEC CLOs
maintenance process. Awareness raising of the Water Supply Replacement Programme versusthe Community Benefit Sharing Programme shall also be undertaken. cBSP
1  Socialisation and implementation of P-6 Grievance Redress Mechanism .
Monitoring Requirements
# Title Description Target / Performance Indicator Timing / Frequency Responsibility
C-7-A. Water Source 1  Replacement water supplies to be provided to the 33 villages identified in the ESIA 2019 (refer Annex C -7-1), the 7 additional Water supplies provided to all Priorto commencement HEC HSEManager
Replacement villages identified in the Water Source Replacement Plan 2021 (Annex C-7-Il), plus any additional villages that are impacted. identified communities of Main Works THL/OE (review)
Volumes are adequate for the
permanent population served
C-7-B. Operations and 1 Monthly checks of all water supply replacement systemsto ensure ongoing adequacy for the community during the Project System fully operational with Monthly monitoring HEC HSEManager
maintenance construction period. sufficient water Reported in HEC
All repairs completed promptly Monthly Project and
Quarterly E&SReports
C-7-C. Water quality monitoring T Monthly water quality monitoring of all replacement water supplies used for drinking. Drinking water supplies to meet Monthly monitoring HEC HSEManager
WHO guidelines. Reported in HEC
If trigger values exceeded, Monthly Project and
corrective actions are taken Quarterly E&SReports




Annex Name Description

C-7-l. Water Supply Affected Communities Table and map of water supply affected communities on the Tina River, identified in the ESIA2019.

C-7-Il. Water Source Replacement Plan Water Source Replacement Plan (Revision 1) prepared by Inogen and dated 19 August 2021 and approved for Lot 2 and 3.1
Water Supply Replacement Plan Status Report prepared by HEC dated 20 December 2022. 2

C-7-lIl. Groundwater Impact Assessment Groundwater Impact Assessment Report (final in tracked changes) prepared by Inogen and dated 17 November 2022.Cleared by
Owners Engineer on 03 March 2022.

1 The draft Water Source Replacement Plan covers 25 communities, including 21 of the 33 villages identified in the ESIA2019, plus 7 additional communities. It provides recommendations for supplies but does not provide a plan for implementation.
2 Thisdocument appears inconsistent with the requirements of the ESIA(2019) and Water Source Replacement Plan (2021). The requirements of the original 2021 report stillapply.



ANNEX C-7-l WATER SUPPLY AFFECTED COMMUNITIES



AFFECTEDOMMUNITIEBENTIFIEIN THEESIA2019)

Table of Water Supply Affected Communities on the Tina River

3
1
3
14
6
5
Komureo 6 28
Vatunadi 1 5
Valekocha 5 26
Antioch community Antioch 23 110
Valesala 20 105
Kolanji 2 10
Komeo 0 0
Tina community Tina 23 104
Valebank 6 22
Valebebe 2 104
Tahurasa 5 15
Valemaota 4 12
Vuramali comm. Vuramali 18 70
Haimane 26 m
Horohotu 2 17 84
Vuvamali 16 7
Horohutu comm. Horohotu 1 12 60
Verakuji community Verakuji " 56
Managikiki 21 m
Marava community Marava 28 168
Ngongoti 1 20
Vatupaua 5 50
Rate school ? ?
Vera'ande community Vera'ande 6 30
Verakweli 6 24
New Mahata 2 15
Verakabikabi _comm. Verakabikabi 44 219
Total 362 1800




Map of TinaRiverdependentaffectedcommunities
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EXECUTIVEUMMARY

HEC appointed Prime Engineers and Builders of Central Honiara to prepare a Community Water Sourc
SurveyandImpactAnalysidReport. Thisis now referredto asthe Water SourceReplacemenPlan(C7WSRP)

which has been reviewed and upgraded by INOGEN balbef HECThe attached report is the INOGEN
revised version and includes this Executive Summary prepared by INOGEN supported by amendments
updates, restructuring and formatting of the original report.

At the outset it should be mentioned that increase sediment in the river waters which are the most
frequentlyusedsourcesusedby the communitiesappeargo betheir greatestwater quality concern.These
sediments originate not only from the Tina River upstream of the damsite but from all the downstream
tributaries entering the river system including the Toni River which coalesce to form the Ngalimbui River.
Sediment in itself is not a health issuejs an aesthetic issue where colour, taste and odour are found
objectionableandstronggroundsfor rejectionunlessfiltered. TheWorld HealthOrganisatiorstatesthat to
alargeextent, consumerdaveno meansof judgingthe safetyof their drinkingwater themselvesput their
attitude towards their drinking water supply and their drinkimgter suppliers will be affected to a
considerable extent by the aspects of water quality that they are able to perceive with their own senses. It
is natural for consmers to regard with suspicion water that appears dirty or discoloured or that has an
unpleasantasteor smell,eventhoughthesecharacteristicenaynot in themselvese of directconsequence

to health. Theappearancetaste and odour of drinkingwater shouldbe acceptableto the consumerWater

that is aesthetically unacceptable can lead to the use of water from sources that are aesthetically more
acceptable, but potentially less safé&/here the river is used for drinking water suppig(re ESL) it is
subject to flooding and sedimentation.

=) '-,:g

FigureES1 TinaRiverat Habusi,usedfor drinking water supply

A preliminary construction schedule was prepared in 2019 at the time when construction was planned to
start. Theschedulegelatingto road construction river diversionand dam constructionare summarisecn
Table5.1in the mainreport. Theyindicatethat road constructionwill commences monthsafter projectgo-

ahead and continue untthonth 30. Themajor construction activities at the Dam will commencévainth

12 and continue through until Month 42Therefore increased sedimentation along the TineeRand
downstream to the Ngalimbui River will potentially be experienced from Months 5 to 42.
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Although sediment concentrations are likely to increase during certain periods of construction HEC is
developing erosion and sediment control plans (C10 Drainage, Erosion and Sediment Control Plan) whicl
should effectively reduce the frequency and intepsif sediment discharges originating upstream of the
damsiteandhopefullyalleviateto someextentthe concernsof the community.A secondimportant point is

that during this preconstruction period microbial testing shows unacceptablgoé concentratios for
drinkingwater particularlyin the lowlandswith total coliformsexceedingt,000mg/l. Swimmingandbathing

in the rivers are also a potential sources of water related infections such that over time other permanent
supplies of clean water should be made available through the Community Benefit Support Programme
(CBSP)The Community Health Survey idergdithe prevalence of abdominal pain (31%) which could be
the result of exposure to gardia in river waters, diarrhea (7%) and skin rashesT{®8sg infections are all
related either to drinking or exposure to contaminated water. Microbiological analys&7osources was
conducted in August 2020 during a community water quality survey and confirmed that the majority were
contaminated by ecoli. The area of the survey lies within the Good Samaritan Health Zone 6 which is part
of the annual Guadacanal HealBurveys with data available for 2017 to 20F¥hne 6 accounted for 91
villages and 22,046 population but other than malaria the incidence of other water borne diseases is not
recorded.

Streamflowwasrecordedat a gaugingstationupstreamof the damsitefrom 15 June2010to 21 September
2013 as reported and analysed in the ESldble ESQ). The average monthly flow over the period, Error!
Reference source not found., ranged between 9 a8cumecs with an absolute minimum of 2 @%mecs.
After dam construction the flow will be regulated, an environmental flow of 1 cumec maintained between
dam and powerhouse and discharge from powerhouse of between 3.4 and 19 cuAfemrsconstruction

the risk of flooding and associated sedimentation from the lzaient upstream of the dam reduces
considerablybut of coursecontinuesto remaina concern forthe downstream tributaries.During thed R NE €
seasorof Mayto Augustrainfallis still reasonableat about 100mm eachmonth (FigureES2) andmaintains

the river flow.

TableES1 AveragePre-Constructionmonthly flow (cumecs)in TinaRiverupstreamof Damsite

Month Average Minimum Maximum ‘

January 13.87 5.97 120.94
February 21.48 4.96 342.38
March 21.94 6.55 233.54
April 18.23 5.04 141.84
May 14.27 4.53 201.50
June 8.69 3.83 185.64
TJuly 10.55 3.42 222.93
August 10.81 3.01 234.85
September 11.62 2.85 220.06
October 12.90 391 176.93
November 17.12 3.26 445.62
December 20.46 4.83 298.33
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FigureES2 Monthly Rainfall

A total of 30 villagesHigure ES3) were surveyed within/around the Project Area potentially impacted by
construction activities associated with building new roads, upgrading existing roads and works at
powerhouse and damsiteThe survey identified all water sources used by the community @rovided

details such as coordinates, description of the sources, distance from community and water use (Appendix
B of main report)¢ KAa RIGF gl & dzaASR o0& 19/ Q& &adzwO2yidNI Of
disruption or damage to the sourcegth a ranking ranging from not applicable to low, medium, high and
extreme(AppendixCof mainreport) with animpactand mitigationassessmeneingmadefor eachsource.

Use of the designation extreme can be questioned, highest risk is preferred & Huarces whichttract

early mitigation and temporary water supply replacement.
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Sourcesresubdividednto variouscategoriesandsomephotosof typicalinstallationstogetherwith water
quality analyses are included in Appendix E of the main report.

1 Riverwater catchmentsalongthe banksof the Tinaand NgalimbuiRivers.Theseare shallowpitson
the banks of the rivers which effectively filter out sediments from the turbid river waters and are
used for drinking water and other purposedl/ater is not taken directly from the rivers, but the
rivers are commonly used for bathing, swimming and abhg. During river floods the river
becomes dangerous to access and also water sources can be damaged by flood waters.

: il o . Sw
FigureES4 RiverCollectionPoint Valekocha

I Streams are used as watsources, and thesare generallyof better quality than the serwater in
terms of sediment but as they are also used for bathing and ablutions the water could be
contaminated with coliforms.

i Springs are also commonly used but are often very low supply and some distance from the
communities. Theirdischargevariesseasonallyand severalfail duringthe dry seasonObservations
supported by analyses indicate that in some springs the wataf peor quality. In many cases the
springsare at lower elevationthan the communitiesandto developaspermanentsuppliesrequires
catchment protection at source then pumps, pipeline and tanks to transport the water and store
within the villages.To install these facilities could have land title issues. One system has been
installedat Verakai& ManagikikiVillagefor the Managikikispringto be usedfor washingandshower,
only occasionally for drinkinglhere is a pipe here and diesel pump purchased in September 2019
that the village installed with the intention of pumping water up to the top of the hill. The pump
discharge head (26 m) is too low to mebe actual discharge head @B6m. Also the spring has a
highcountof E.colibacteria.CBSKs proposingto developseveralspringsfor communitysupply,the
Posasa sprind-{gure ES) is an example.
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FigureES5 Posasapringat Moravaproposedfor developmentby CBSP

1 Groundwater is tapped from shallow large diameter wells and deeper smaller diameter boreholes.
It should be understood that the alluvial plain constitutes an extensive aquifer system with high
annual recharge and realistically there are no limits on hovelmgroundwater can be abstracted
from this aquifer for community water supply, refer Groundwater Impact Assessniestal
potential demand is a fraction of the volume of groundwater held in storage and annual recharge.

1 Shallowwellsare reasonablycommonon the floodplainalongthe lower reachesof the river system
and generally about 5 m deefhey are equipped with hand pumps, diesel pumps and in one
instance a solar powered pumphese wells are not maintained, the water is in most cases
contaminated wih coliforms and pump failure is commoRunds for purchase of diesel fuel are
limited and the pumps often stand idle.

1 Deeper boreholes have also been constructed on the floodplain to depths of up to Sdnmiar
problems a@e experienced with maintenance, pump failure and lack of fund¥fdeSt ® ! G =+ S|
oneof the few villages relativelyvell servicedby avariety of water sources dorehole(FigureES?,

TemporaryWater SupplyReplacemenRevisiorl %
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depthnot recorded)hasbeenequippedwith a solarpumpandautomaticwater levelcontrollerand
provides 20 Ipd each to a number of households in the villagge of installation is not recorded
but the system appearto be workingwell andthe water quality surveyindicatedthat this is one of

the few installations with low total coliform andedliform counts.

O

FigureES7  Solarpumponboreholeat+ SN QF Y RS @

{

I Rainwater tanks are also reasonably commdhey provide a sustainable supply of freshwater
suitable for drinking, cooking and washirfgroviding the communities have adequate training on
maintenance and avoid excessive use of the water during dry season then rainwater provides a
sustainable supplgf freshwater suitable for drinking, cooking and washing.

FigureES8 Rainwatercatchmentfrom churchroof, Old Selwyn
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FigureES9 Communityrainwater catchment,Old Selwyn

Theminimummonthly rainfallduringdry seasoris 100mm andaroof catchmentof 6 m by 6 m canyieldup

to 3,600 litres per month during dry season, considerably more during wet se&smh. household has
between8 and10 occupants savith suitablerestrictionson usea singlehouseroof canprovide120Ipd per
householdor about 12 Ipd per capita.Dependingon the numberof householdsn avillage ,additionaltanks
canbeinstalledandwherethere are churchescommunityhallsand/or schoolghe roof areaislarger. Based

on published data on water consumptiofable EL) in rural areas the preferred supply is 50 Icpd but in
some areas this is 20 to 25 Icpd reducing to 10 Icpd where supply is liditioin the project area the
largest demand is for ablutions andrdans where sediment is not an issue, and this is generally met from
by the rivers. On that basis a supply of 12 Icpd can meet the freshwater demand within the communities.

TableES2 Typicalrural water use(litres per capitaper day)
Drink  Dish | House Clothes Bath
cook  wash wash wash shower

Garden Toilet Pool Max. TinaRiver

The results of the survey indicate that water is carried from source to community by women and children,
often alongsteepslipperypathsinfestedwith centipedesandsnakeausingl.5L bottlesand20 L containers,

on averageabouttwice per daybut where accesss difficult only onceper day. Somehouseholdsstate that

they use20 to 25 Ipd fronmindividual sourcesThisequatesto about20to 50L per householger day (3o

6 Icpd) and confirms that the above estimaté water useage at 11 Icpd isrtservative.

The remit of HEC is to provide temporary supplies of water to communities over the period when
construction activities may increase sedimentation in the rivé&dditionally existing sources willeed to

be protectedduringroad constructionsuchthat mitigationmeasuresieedto be developedor springswells

and boreholes which the Risk Assessment considers may be potentially imp&ttedld the existing
sources be damaged then HEC will be obliged to either reinstate, replazgport CBSP in their plans to
construct permanentclean water sourceslnitially the Highest Risk communities will be addressed and
three of these, Ngongoti, Verakambilkambi and Valesala (Antioch) have already been provided with water
tanks Figure ES) currently serviced from the existing borehole at the Camp site and later from deep
boreholes to be installed at Camp and Office during the period of construction.
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Anallocation 0f20,000 Ipd has been made for community supply duringstroistion. Water tanks are the
preferred temporary water supply replacement pla@f the 30 communities surveyed, except for seven
which are located on the floodplain area, only 12 are accessible by truck, the remaining 11 will require the
watertanksto be placedat the mostaccessiblg@oint to the village likelyto be equalor lesswalkingdistance

than from existingriver, streamandspringsources.lt isrecommendedhat at the HighestRiskocationsthe
CBShhstallrainwaterroof catchmentsassoonaspracticablewhichwill then allow the tanksto be relocated

to the villages.

¢tKS R2gyaldNBlIY @GAftFraAS 4 GSNI a2dzNOSa 6SNBE TANEI
recently undertaken another survey of water sources which may potentially be impacted by access road
constructionandmainworks. INOGENuvill usethesesurney detailsto revisitandupdatethe preliminaryrisk
andmitigationmatrix presentedin AppendixCof the mainreport. Theintention will be to providetemporary

water supplyreplacementwhere required, protect existing watersourcesand improvewater quality. Note

that thismorerecentsurveyindicatesthat communitieshavesignificantlyreducedtheir dependencenriver

waters.

After agreementith Lenders andDEan ActionPlanwill be prepared irwhichthe Worksto be undertaken
by HEC will be detailed.

The community has expressed a preference for boreholes and solar pumps and clearly this will need to be
addressed by CBSR.is our considered opinion that this is not a preferred solution given the cost and
maintenancerequirements and very limited experience with these systems to dathere springs are
returning negative coliform counts then these may also be adapted for permanent supply by CBSP.

The CBSP is a supplementary project running concurrently with the Targpaiater Supply Replacement
Planand will provide permanent water systems for communities witthia project region of Bahomea and
Malango.Eighteercommunity-basedwater packagefiavebeenidentifiedin total andwill be coveredunder
the CBSPAsfar aspracticablethe TemporaryWater Replacemengourcego be installedby HEGhouldbe
upgraded by CBSP and integrated with their Permanent Water Supply Programme.
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1 INTRODUCTION
1.1 Background

The project has a Management Plan named C7 Water Supply Replaceme(VBRR) to set out

l 9/ Qa | LIWINRFOK G2 YFyFr3aS FyR YAGAIIGS GKS AYLI O
downstream/down gradient water sources during construction of roads and at the damsite and
powerhouse. However, it lacked in details and fiesition, additional information through field and

desktop survey was required as instructed by the stakeholders.

AccordinglyPrimeEngineerandBuildersCompanywassubcontractedo conductadditionalsurveys

and assessments of the water sources in t@nmmunities around the Tina River Hydropower
Development Project and downstream communities along the Tina/Ngalimbiu River. The report
comprisegesultsandplansto manageandmitigate residualimpactsof the projecton the qualityand
guantity of downstream/down gradient water sources.

It is foreseen that the results of these assessment works will form input to the C7 Water Supply
Replacement Plan (WSRP) to help design reliable water supply options for the communities in the
regionas mentioned in the terms of reference document.

This report provides detailed information through field and desktop survey of the water Supply
replacement plarof the project and other associated surveys conductethénpast for all the water
sources anataptured all the issues as specified below:

1 Acquire catchment data to understand the hydrology of the region. This will help in planning
mitigation strategies and allow existing sources to be used to compensate other affected
sources and wherever applidab

Waterdemand/consumptiorincludingfor on-potableuseis still the element.

Conduct Feasibility Study and validate hydrological mapping data, particularly for villages with
water supply sources that may be impacted by construction activities of Access Road or Main
dam.

1 ThePlanwill recommendfeasibilityanddesignstudies.
This eport concerns the provision of carrying out water supply replacement survey of communities
in the TinaRivercatchmentandthe downstreamvillagesalongthe Tina/NgalimbiuRiver.Thefindings
of the survey will demonstrate the following:
Water sourceavailability
Watersourceimpactanalysis
Watersourceprotection

oo o o

Communitywater sourcesaffectedby accessoadconstruction
e. Communitywater sourcesaffectedby maindamconstruction

Theefore, as all the issues about community water sources are believed tobesrecaptured, the
AYF2NXYIFGA2YyQa Fo2dzi GKS OFGOKYSyd IINBI KFa 0SSy
the existing Community water sources. In addition, the repoltlvé helpful to carry out the impact

analysis and mitigation measures for each water source for the C7 Water Supply Replacement Plan
(WSRP).
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1.2 Overview

Theconstructionof newroadsandupgradingof existingroadsmaydisturbanddamageexistingwater
NE&a2dNODSa dzaSR o0& @QAaftftr3asSa ReFOSyld G2 GKS N
Valesala/Antiochyerakuji,and Mangakiki).Theconstructionof the new sectionof road nearMarava

may also damage the catchment area for the Verakabikabi water supply, and minimally, will impact

the water quality. Water quality may also be reduced due to the construction activities at the dam

and powehouse.

During the ESIA study period, the social survey fieldwork covered all of the settled area within the
anticipateddirect,indirect,infrastructure,andwiderimpactareas A highlevelof participationby the
village communities was achieved.

Thevillageworkshopsandthe householdsurveyboth enquiredinto localwater supplies Households
typically listed three sources of freshwater for drinking and cooking, the Tina River (as naturally
filtered water) or an adjacent stream, and rainwater. Hal tespondents said that their household
used rainwater. However, there were relatively few rainwater tanks in evidence throughout the
villages and presumably this referred to buckets or other utensils. Another 39% of households said
that they obtained theai water from a local well.

Thosewho taketheir drinking waterfrom the riveruse a naturafiltration method forensuring clean
water: they dig a hole in the gravel and sand immediately beside the river channel, and water seeps
through the sand into the whole from where it is collected. At Senge and the other upstream
communities, people take their water directly frothe river channel without filtering it. During wet
periodsor flood eventsvhen the rivers and streams are high and discoloured and ataele river

is dangerous, most villagers store water in anticipation of sumiditions, and also collect rainwate

in buckets and basins.

At Mangakiki, Marava, and Verakabikabi, householders have to walk some distance, sometimes up

and down steep hills, to fetch water from local springs or small streams. Several sources are used at
Mangakikiandin somecasesyillageshaveinstalledsmalldamsand pipingto makeit easierto access

thewater+ Af £  3S A I (sevedibareldlesfiddSbywiich@r8usedfor different purposes.

Villages located on the downstream flood plains tend to have greater access soandlcommunal

GFLlasz YR 3ISYSNItfe R2y Qi dz&aS GKS baAFTAYOAdz WA DS

Almost all of the communities in the Tina/Ngalimbiu catchment rely on the Tina/Ngalimbiu River for
their domestic water supplies. Consequently, the potential loss of adeeslean and potable water
dueto river sedimentationduringthe constructionof the dam, is a major concernfor all the riverside
communities of the Downstream Area, especially for women. While villages along the Tina Road get
their water from other sources, they are also concerned that construction activities will impact their
sources of waterAlready increased river watesedimentation occurs after heavy rains, due to land
disturbances, such as logging.

Tomitigate potentialimpactsandenhancebenefitsthe followingmeasurewill be implemented:

1 Allcommunitiesusingthe river asthe mainsupplysourcefor freshwater will be providedwith
reliablealternativecleanwater supplyprior to startof O 2 y & (i NaeO G A 2 y >
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1 Consultations will continue with projeetffected people and communities, including
downstream communities, throughout the life of the Project, using culturally appropriate,
inclusive and proven methods and arrangements of stakeholder engagement.

1 Note inFigure 1-1 that there are no palm oil plantations south of Valele and Verakambi but
become increasingly prevalent on the lowlands to the north.
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Figure 1-1 Overviewof Potentially ImpactedCommunities
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2 SCOPBFWORK

The assessment of potential surface and groundwagdated impacts arising from the Dam
construction and Road construction works have been implemented as follows:

1 Carry out all necessary surveys, field verification, studies, collection of data, andisanalys
required to prepare the replacement plan.

1 Record the water sourcesf communities that were not identified or captured in the previous
surveys or studies.

1 UndertakingGPSSurveyandMappingof allthe water sourcesn the areaandprovideadetailed
asessment of impact due to construction activities.

1 Hydrological mapping survey, particularly for villages with water supply sources that may be
impacted by construction.

1 Verifyanddevelopthe mitigationmeasuregproposedoy HEGn the Water SupplyReplacement
plan for the overall project

1 Collectsomeof the suggestediatathat needsto be presentedin the report includeHousehold
water consumption, water quantity yield from the existing water source, water requirement,
water quality.

1 Specific identification and developing alternative water sources viable to the location shall be
presented for each location wherever recgst.

Note: Theoutputsfrom GPSurveyandmappingshouldbe presentedusinga Geographidnformation
System (e.g., software like ArcGIS, Google Earth Pro, and QGIS)

3 LEGISLATION

3.1 NationalLegislationand Regulation
Thefollowing SIGegislationandregulationsapply:

1 RiverWatersAct1964;
1 RiverWatersOrdinancel970;
1 Environmental Healtih\ct 1980and EnvironmentaHealth(Public Health Act970)Regulations.

3.2 International Policiesand Guidelines
Thefollowinginternationalstandardsand Guidelinesapply:

1 NaturalResourceg Environmeniof South PacifiRegiofSPREP ConventioRgtified 10/9/98;

1 World BankEnvironmentabnd SociaPerformanceStandardd: CommunityHealth,Safety,and
Security;

1 World Health Organization Drinkityater Qudity Guidelines (Fourth Edition, 2017)his is a
most useful document and provides guidance and Water Safety Plans for a range of water
sourceoptionsincludingwellsandrainwater harvesting.Asthe nameimpliesit only addresses
drinking water quality.
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ANZEEC, 1992, Australian Water Quality Guidelines for Fresh and Marine Waters, National Water
Quality Management Strategy.

3.3 Appropriate Water Quality Guidelines

The community main concern is with increased sedimentation in the river and siltation of wells and
springs by surface water runoff during roadnstruction. No concern was expressed about coliform
bacteria. Sedimenisactuallymore of anaestheticconcernasit affectstaste,colourandodourof the

water which make it objectionable for drinking, it is not considered a health contercommunity
suppliesfiltration isrequiredto removesedimentandthe communitieshaveadaptedto this by using
natural filtration methods.

Analysis for coliform bacteria for the water sources surveyed during this study indicate that the
majority of sources are contaminated by fecal coliforms.

Interms of sedimentthe acceptableconcentrationis determinedby the consumerandis reflectedin
colour,tasteandturbidity. Alimit of 15Pt-Coisrecommendedor water colourin rawwater (ANZEEC)

0odzi A0 A& RSLISYRSYyid 2y gKIFid GKS O2yadzyYSNJ Aa LIN
Sediment grains less than 20 microns are included in Total Dissolved Solids rather than Total
Suspended Solids. Sediment levels in the rivers are cklabe natural erosion with highest
concentrationsduringflood events. If there are other sourcesrom industrialeffluentsandfertilisers

such as from palm oil plantations this would be of greater concern.

In terms of coliforms as per ANZEEC GuidelinegpulO coliform organisms may be occasionally
accepted in 100 mL in water used for drinkifidnere should be no faecal coliforms per 100 mL.

4 HYDROLOGMNDHYDROGEOLOGY

9 Acquire catchment data to understand the hydrology of the region. This will helpaimipg
mitigation strategiesand allow existingsourcego be usedto compensateother affectedsources,
wherever applicable.

1 Water demand/consumption including for gpotable use is still the element which has not been
fully verified, despite all the additional surveys.

9 Conduct Feasibility Study and validate hydrological mapping data, particularly for villages with
water supplysources which may be impacted by construction activities of Access Road or Main
Dam.

~ Catchmenmapping(delineatesub-catchments/source&atchmentgor all water sources)

Fieldvalidationof hydrologicaflows estimatedfor all availablecommunitywater sources.

Confirm hydrological status/classificatiohwater sources like temporary or permanent and
determine their reliability in terms of quality and quantity.

Analyzeor identify interactions between surfacewater and groundwater systems.(e.g.
surface to aquifer connectivity).

The identification of all possible known sources of contamination within each water source
catchment and pathways of exposure/migration of contaminants (e.g. land cover, land use,

TemporanyWater SupplyReplacemenRevisiorl 5
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farm or wild anim¢, human waste sources, other water takes, known discharges
upgradient/upstream). This should be validated via confirmation with local residents in each
village.

These Terms of Reference were issued to Prime Engineers and Builders and within theitthesport
undertook the requested hydrological mapping as presentefidpendix A.

Subsequento thesestudiesthis presentversionof the WSRMPascommittedto providewater storage
tanksto the affectedcommunitiessuppliedby truckingwater from Boreholego be constructedat the
Campand Office. Anallocationof 20 kL/d hasbeenallocatedfor this purpose.lt is proposedthat this

system will ultimately be upgraded by CBSP to include roof rainwater catchments as permanent and
sustainablevater supplies.Onthat basisthe proposedsystemsare independentof anyhydrological,
hydrogeological and pollution concerns.

The attached hydrological analysis may however be useful for CBSP when looking to provide
groundwateror springsuppliesassuchinstallationscould potentially be impactedby land clearingor
contamination within the individual source capture zones.

5 CONSTRUCTIG@CHEDULE

Apreliminaryconstructionschedulevaspreparedin 2019at the time whenconstructionwasplanned
to start. The schedules relating to road construction, river diversiod dam construction are
summarisedn Table5-1. Theyindicatethat road constructionwill commences monthsafter project
go-ahead and continue until month 3-hemajor construction activities at the Dawill commence
at Month 12 andcontinuethroughuntil Month 42. Thereforeincreasedsedimentationalongthe Tina
River and downstream to the Ngalimbui River will potally be experienced from Months 5 to 42.

TemporanyWater SupplyReplacemenRevisiorl 6
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Table5-1 Schedule®f RoadConstruction,RiverDiversionand DamConstruction
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6 THETINARIVER
6.1 Rainfall

Totalannualrainfallin the lowlandareapotentiallyimpactedby increasedsedimentationis 2,500mm

with monthlyaveragesangingbetweenabout100mmin the dry seasorto 300mmin the wet season.
Climate change may affect this in the future, no evaluation has been made for this report, and could
possibly decrease or increaséhis rainfall pattern and the amount of rainfall available for capture
make roof rainwater harvesting a viable optitor permanent and sustainable water supplies.

W Homees

| @ Hendersox
Alrpon

b

Figure 6-1 Monthly Rainfall

Ranfall (mmimonth)

6.2 Streamflow

Streamflow was recorded at a gauging station upstream of the damsite from 15 June 2010 to 21
September 2013 as reported and analysed in the EBtA.average monthly flow over the period
Table 61 ranged between 9 and 22 cumecs with a minimum of 2.85 cumecs.

Rainfallat the damsiteis higherthanin the lowlandsbut there isageneralconnectionbetweenrainfall
patterns and river flow.Post ¢ Dam construction an environmental flow of one cumec will be
maintained in the river stretch between Dam and Powerhouse and an average discharge from the
PowerHousef 3.4t0 19 cumecs.Theinstallationof the Dam andPowerHousewill serveto regulae

flows in the downstream stretches of the river and also reduce sediment loading during floods.

Note that the catchmentareasdownstreamof the damsitealongthe ToniRiverand NgalimbuiRivers
are unaffected by the construction activities and will continue to experience flooding and
sedimentation albeit somewhat attenuated along the Ngalimbui River.

Table6-1 Averagemonthly flow (cumecs)n TinaRiverupstreamof Damsite
Months Average Minimum Maximum
January 13.87 5.97 120.94
February 21.48 4.96 342.38
March 21.94 6.55 233.54
April 18.23 5.04 141.84
May 14.27 4.53 201.50
June 8.69 3.83 185.64

TemporanyWater SupplyReplacemenRevisiorl 8
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Months Average Minimum Maximum
July 10.55 3.42 222.93
August 10.81 3.01 234.85
September 11.62 2.85 220.06
October 12.90 3.91 176.93
November 17.12 3.26 445.62
December 20.46 4.83 298.33

6.3 Water Quality

There have been measurementsof sedimentconcentration(expressedas sediment, colour,Table

6-2)) andcoliform counts(Table6-3 and Table6-4) from the uppersectionsof the TinaRiverdownto

the lowlands. Photographsn AppendixD showrelativelyclearwater in the uppersectionsincreasing
downstream. This is confirmed by water quality measurements including coliform counts which
increase significantly in the lowland3able 63 and Table 64) and is probably be related to
community use for swimming, washing and ablutioNste that additional locations were sampled

in August2020(Table6-4). Therewere three samplescollectedacrosgshe river at eachlocation,with

the furthest downstream locations at the foot of each table.

Table6-2 Sedimentconcentrationin 2020expressedasColour(Pt-Counits)

Location Jan Feb Mar Aprii May June July
Al 84,24 | 1791 | 24 | 243 | 14 19 | 25 | 449 77 340 373
A2 50,12 | 15,18 | 19 | 302 | 3 18 | 14 | 423 68 282 257
A3 50,74 | 11,17 | 35 | 278 | 1 16 | 13 | 429 71 280 285
B1 3568 | 1522 | 28 | 296 | 10 | 31 | 25 | 107 98 284 247
B2 3464 | 1207 | 30 | 289 | 3 20 | 23 | 24 82 233 264
B3 31,06 | 10,41 | 16 | 247 | 4 17 | 16 | 453 75 320 254
C1 3419 | 128 | 29 0 22 18 | 30 | 455 194 302 305
C2 7453 | 20,74 | 26 | 283 | 42 22 | 183 | 485 128 313 229
C3 44,67 | 20,93 | 27 | 346 | 78 22 | 21 | 457 221 257 263
D1 280,83| 4535 | 316 | 250 | 96 | 46 | 385 | 460 339 372 302
D2 294,54 29,01 | 312 | 455 | 34 | 42 | 449 | 241 | 53 | 304 385 296
D3 308,33| 26,43 | 34 | 312 | 66 52 | 440 | 509 374 274 291
E1 320,51| 69,28 | 95 | 388 | 301 | 74 | 507 | 366 | 196 | 379 264 357
E2 324,73| 273,92| 136 | 361 | 319 | 107 | 521 | 147 | 152 | 390 386 325
E3 323,80| 240,01 | 49 | 488 | 321 | 454 | 544 | 339 | 169 | 428 312 278
ANZEEC

Guideline | <18 <15 | <15 | <15 | <15 | <15 | <15 | <15 | <15| <15 <15 <15
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Coliformsand Total Suspendedsolids,January2020

Total
Location Coliform [ Suspended
Solids

Al 2092 27 45 84.24
A2 922 29 50 50.12
A3 1454 28 40 50.74
B1 1842 19 40 35.68
B2 2406 24 25 34.64
B3 1842 19 45 31.06
C1 1986 9 50 34.19
C2 1299 10 40 74.53
C3 1034 5 40 44.67
D1 3466 62 50 280.33
D2 1960 62 25 294.54
D3 >4000 41 30 308.33
El 3972 26 60 320.51
E2 >4000 204 45 324.73
E3 >4000 1732 45 323.89
Acceptable

ValuegWHO) <10 0 <15

Table6-4 ColiformAugust2020

SamplelD Total Coliform E.coli
MPN/100ml MPN/100ml

Al 3249 21
A2 3249 34
A3 3883 30
Bl >10,000 13
B2 4966 171
B3 >10,000 10
C1 4966 914
Cc2 2616 1221
C3 2166 769
D1 1293 19
D2 2616 30
D3 1717 10
El 21 <1
E2 21 <1
E3 8 <1
F1 814 <1
F2 1293 <1

TemporanyWater SupplyReplacemenRevisiorl 10
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SamplelD Total Coliform E.coli
MPN/100ml MPN/100ml
F3 1818 3
G1 122 <1
G2 2727 <1
G3 122 <1
H1 >10,000 1088
H2 1778 262
H3 1778 61
11 <1 <1
12 3 <1
13 <1 <1
WHOGuideline <10 0

6.4 CommunityHealth

There are various water supply projects conducted by various®tmrernment Organizations and
donors but due to lack of care by the community members, some deep wells and dug wells can be
seen in abandoned conditions. Proper sanitation measures at thervaatenot followed leading to
contamination of the water sources.

Moreover,manyof the communitiesstatedthat there are no water-relateddiseasegncountereddue

to drinkingwater, whereasone communityat Mbaravulereported anincidentof diarrheain the past.
Improperhygiene solidwaste disposahearthe water sourcesand unavailabilityof toilets makethe
water sources prone to contamination thereby increasing the risk of wadene diseases in the
communities. Most of the water soues are very dirty with water not draining properly, stagnant,
breeding grounds for mosquito and other microbiological organism growth resulting in malaria.

Thereis no recordingof water borneinfectionsin the annualGuadacanaHealthSurveys.Theproject

area lies within the Good Samaritan Health Zone 6 which is part of the annual Guadacanal Health
Surveys conducted between 2017and 2019 with Zone 6 accounting for 91 villages and 22,046
population. Other than malaria the incidence of other water berdiseases is not recorded.

Theresultsof the CommunityHealthSurveyare summarisedn Figure 6-2 andindicate9%incidence

of diarrhea,8%skinrelatedillnessesand30%malaria. Stomachpainaccountedior 30%andthis may

be related to presencef the giardia parasite ithe water. According tahe survewillagersmay boil
water used for drinking and cooking which would eradicate coliforms but by doing so, particularly if
wood isused as an indoor fuel, increase the risk of respiratory infections.

TemporanyWater SupplyReplacemenRevisiorl 11
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Percentages of common illness
that affects the households
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Figure 6-2 CommunityHealth Survey

7 HEGOBLIGATIONS

7.1 DuringConstruction

HEC obligation during construction is to provide a safe and reliable temporary water supply to
potentiallyimpactedcommunitiesduringthe period of construction. Intrinsicon this approachisthat

such temporary supplies can be converted into permaneistanable supplies by integrating with

the CBSPTheseare mostlikelyrelatedto sedimentationalongthe riversdownstreamof the damsite.
Where existing sources are impaired or damaged during road construction they will need to be
reinstated with temporay supplies provided in the interim.

7.2 LongTerm

Thereisnolongterm obligationby HEGo providepermanentsuppliesafter constructioniscompleted

andthe TRHDGs operational. Toguaranteesuchwould createliabilitiesfor longterm operationand
maintenance of such supplies which would be a community expectation. In fact once TRHDC is
operational the water flows and sedimentation downstream of the Dam will be better managed to
the benefit of the communities.

Notwithstanding HEC should liaise very closely with CBSP to ensure compatibility in water source
provisions and to avoid any unnecessary overlap or conflict.

8 COMMUNITBENEFISHARING®ROJEQTBSP)

CBSksasupplementanprojectrunningconcurrentlywith the TemporaryWater SupplyReplacement
Planandwill providepermanentwater systemdor communitieswithin the projectregionof Bahomea
and Malango.Eighteen communityased water packages have been identified in total and will be
coverd under the CBSHhe area covered by CBSP is showkigare 8-1.

TemporanyWater SupplyReplacemenRevisiorl 12
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BAHOMEA COMMUNITY-BENEFIT SHARING PROJECT
(WATER SUPPLY AND SANITATION PROJECT)

e

Figure 8-1 CommunityCoveragdéy CBSP

Atypicalsourceproposedfor developmentunderCBSksthe springat Moravais shownin Figure 8-2.

Figure 8-2 Posasapringat Moravaproposedfor developmentby CBSP

TemporanyWater SupplyReplacemenRevisiorl 13
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9 COMMUNITYWATERSURVEY
9.1 Approach

The desktop survey carried out was mainly focused on validating existing field data collected and
analysed, and also used to prepare fbe C7 Water Supply Replacemétan (WSRP)Thevarious
typesof water sources surveyed include boreholes, streamdlswever collection points, rain water
tanks,and natural springs Thesurveyassessethe rainwaterstoragethat is attributed to community

usage and household rain tanks meant for personal use remains unaccounted. Some of the
communities havenultiple sourcesof potableand nonpotablewater. Potablewvater refersto water
sources used for drinking and cooking and 4potable water usage refers to washing, shower,
gardening, and swimming (bathing).

Thesurveycovered30 communitiesin andaroundthe TRHDPandthe downstreamcommunitiesthat

lie along near the banks of the Tina/Ngalimbiu River. 626 households with 3,979 populations were
capturedin this survey.Thesurveyaimsto identify all the availablewater sourcesanddeterminethe
potential impactdue to access road construction and main works or dam construction. It is believed
that Hyundai Engineering Company shall provide alternatives to the water sources likely to be
impacteddueto constructionwhile CommunityBenefitSharePilot,anothercomponentof this project

will build permanentwater suppliesfor the communities.Theimplementationof both theseprojects

will help to improve the water supply infrastructure in the project area.

9.2 Water Source
The water source survey, detailed Appendix B, identified numbers of water sources designated as
follows:
1 StreamSTRotal of 9
RiverCollectionpoint RCRon TinaandNgalimbuiRiverstotal of 15
SpringsSPtotal of 16
WellsW total of 11, one equippedwith solarpumpotherswith handpumps

= =4 4 A

BoreholesBHtotal of 14, one equippedwith above ground solar pump for transmissionto
support diesel borehole pump

RainwateRWmorethan 11,in somecommunitiedargernumbersnot listed separately

Within the communitiessome of the water sourcesare privately owned in others they are
shared.

Table9-1 givesafull descriptionof thesesources.

TemporanyWater SupplyReplacemenRevisiorl 14
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1 | Verande Borehole Notworkingsince2018 9°28'25.50" | 160°06'41.09"
Usedfor drinking,cookingwashing omon " omp . | Conducted baseline on
2 | Verande Borehole and showering. 9°28'15.60 160°06'36.7 10.08.2020 by SPE.
3 | Verande W4 Well 9°28'31.55" | 160°06'41.86"
4 | Verande Borehole 9°28'33.31" | 160°06'42.00"
Used for drinking by all Verande Conducted baseline on
5 | Verande Boreholewith SolarPump | CommunityMembersand other 9°28'38.19" | 160°06'41.53"
. . 10.08.2020 by SPE.
purposesby neigbouringhomes.
Borehole18 metersdeep | Usedfor Drinking,cookingand om0 " oAt "
6 | Verande with HandPump washing. 9°28'49.72 160°06'39.16
7 | Verande w3 Wel OldwoodenWell,not usedfor 9°28'50.51" | 160°06'37.10"
drinking
N . L . o N o . | Conducted baseline on
8 | Verakabikabi SP10 Spring Usedfor Drinkingand cooking 9°29'42.2 160°06'43.7 10.08.2020 by SPE.
I . . o " o . | Conducted baseline on
9 | Verakabikabi SP9 Spring Usedfor Drinking 9°29'46.8 160°06'39.5 10.08.202(by SPE.
10 | Verakabikabi w2 well WellinstalledduringWorldWar2, 9°29'48.07" | 160°06'35.88"
currently in abandoned condition.
) Usedonly duringrain for showering, oa)! " . "
11 | Ngongoti w1 Well usuallygetsdried 9°30'06.56 160°06'31.55
12 | Ngongoti SP7 Springirom Surfacewater | US€dor drinkingandwashingbut 9°30'12.17" | 160°06'33.30"
usually dried up.
13 | Marava Streamatthg oldroad, Usedfor laundry,bathingand 9°30'5, 25" 160°06'18.42"
water crossing washing
. L . om " o .| Conducted baseline on
14 | Marava SP6 Spring Usedfor drinkingand cooking. 9°30'2.61 160°06'11.52 10.08.202(y SPE.
15 | Marava Streamisatthe same Usedfor bathingandwashing. 9°30'2.61" | 160°06'11.52"
place of Spring SP6.
16 | Marava SP5 Streamsameasno 15 Usedfor drinking. 9°30'9.61" 160°06'58.99"
17 | Valesala/Antioch Springecollectedfrom Usedfor drinking,Washingcooking 9°31'23.9" 160°05'50.30" Conducted baseline on

SP3/SPthroughPVPipe

andshower.

10.08.202(y SPE.

TemporanyWater SupplyReplacemenRevisiorl
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Identification
made on the
GEarth

Location CurrentUse RENES

Typeof Water Source

Southing Easting

18 | Valesala/Antioch SP3 Spring Usedfor drinking,Washingeooking | gos1.50 44+ | 160°05'47.31"
and shower.
. . Usedfor drinking,Washingcooking 0mq " oMLt "
19 | Valesala/Antioch SP4 Spring andshower. 9°31'17.94 160°05'49.89
S . L . ome " - .| Conducted baseline on
20 | Managikiki SP2 Spring Usedfor drinkingandwashing 9°32'10.41 160°05'13.10 10.08.2020 by SPE.
SpringClosdo Access .
21 | Managikiki road, extended by Usedfor drinkingandwashing 9°32'8.96" 160°05'20.69" Conducted baseline on
10.08.2020 by SPE.
Bamboo
22 | Managikiki Stream 9°32'7.76" 160°05'7.15"
23 | Managikiki SP1 Spring 9°31'58.01" | 160°05'1.15"
24 | Verakuiji Stream 9°31'55.50" | 160°05'12.66"
Borehole with . omon " o . | Conducted baseline on
25 | WorkersCamp Submersibl@ump Usedfor Washingand Shower 9°28'12.90 160°06'11.7 10.08.2020 by SPE.

TemporaryWater SupplyReplacemenRevisiorl
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Sourcesredescribedbelowandphotosof typicalinstallationsare includedin AppendicesD andE.

1 River water catchments along the banks of the Tina and Ngalimbui RiNegse are shallow pits on
the banksof the riverswhich effectivelyfilter out sedimentsfrom the turbid river watersandare used
for drinking water and other purpose®Vater is nottaken directly from the rivers, but the rivers are
commonlyusedfor bathing,swimmingandablutions. Duringriver floodsthe river becomesdangerous
to access and also water sources can be damaged by flood waters.

4 b
[ -

Figure 9-2 RiverCollectionPointfor Namopilaand Komoreu

1 Streams are also used as water sources, and these are generally of better quality than the river water
in terms of sediment but as they are also used for bathing and ablutions the water could be
contaminated with coliforms.

1 Springs are also commonly useditbare often very low supply and some distance from the
communities.Observations suggest that the spring water may be of poor qudfitynany cases the
springs are at lower elevation than the communities and to develop as permanent supplies would
require catchment dams, pumps, pipeline and storage tarks.install these could have land title
issues. One system has been installed at Verakai & Managikiki Village for the Managikiki spring to be
usedfor washingand showeronly sometimesdrinking. Thereis a pipe herethat runsto the top of the
hill which the village installed with the intention of pumping water up. The diesel water pump they
bought in September 2019 (Kipor Model No. KDP1&td)very low discharge head (26 m) and cannot
pumpthe water from the bottom of the valleyto the village the actuallycalculatechydraulicdischarge
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headis 136m. Alsothe water quality hasanissuewith highcountof E.colibacteriain the springwater
source.

Figure 9-3 Springprotectedwith concretebox at Verakabikabi

1 Shallow wells are reasonably common on the floodplain along the lower reaches of the river system
andgenerallyabout5 m deep. Theyare equippedwith handpumps,dieselpumpsandin oneinstance
a solar powered pumpThese wells are not maintained, the water is considered to be contaminated
and pumpfailure iscommon. Fundsfor purchaseof dieselfuel are limitedandthe pumpsoften stand
idle.

Figure 9-4 CommunityWell Matanaso

1 Deeper boreholes have also been constructed on the floodplain to depths of up to Znmiar
problems with maintenance, pump failure and lack of funds for fuel are abguerienced.At
+SNI QFyRST 2yS 2F (KS FS¢g O Aetyfofiwatér Souss & boieho@ S f &
(depth not recorded) has been equipped with a solar pump and automatic water level controller and
provides20 Ipdeachto anumberof householdsn the village. Dateof installation isnot recordedbut
to appeardo beworkingwell. Thewater quality surveyindicatedthat thisisoneof the few installations
with low total coliform and ecoliform counts.
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Figure 9-5 Solarpumponboreat+ SNJ QlF YRS ®

1 Groundwater. It should be understood that the alluvial plain constitutes an extensive aquifer system
with high annual recharge and realistically there are no limits on how much groundwater can be
abstracted from this aquifer for community water supplotal potential demand is a fraction of the
volume of groundwater held in storage and annual recharge.

1 Rainwatettanksare alsoreasonablycommon. Theyprovidea sustainablesupplyof freshwatersuitable
for drinking,cookingandwashing.Providingthe communitieshaveadequatetrainingon maintenance
andavoidexcessiveiseof the water duringdry seasorthen rainwaterprovidesa sustainablesupplyof
freshwater suitable for drinking, cooking and washiriekamples are given #ppendix Eand shown
in Section 12

10 RISKASSESSMENT

Eachwater sourceexaminedby PrimeEngineersandBuildershasbeengivenariskrankingrangingfrom non-
applicable through low to medium, high and extrema. general the term extreme is considered to be
emotiveandthe preferencewould be highestrisk. Thefull riskassessmeniy Primeis presentedasAppendix

C. Error! Referenceourcenot found. presents thd.1 villagesconsidered to bet highest risk angrovision

of water tanks and trucking of groundwater has already commenced for these priority villages.
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Community

Verakambikambi

SP7

Stillin use

Drinking

Acces$RRoad

Construction

Tablel10-1

ThreatSources

Dam
Construction

SP7 is at high risk of being

contaminated from runoff and
sediments deposits being washed
downfrom up streamhoweverit is

rarely used due to small quantity.

Likelyhood

ALMOST

CERTAIN

Priority Villagesfor TemporaryWater Supply

Consequence

MAJOR

g
P INOGEN

Recommendation

Erosion control measures such as
sediment ponds and drainage should be
effectively implementedto avoidthe sed
imentationandrunoff enter-ingthe water
sources.

Providethe total 5KLwater tanksto
support the water consumption for
drinking water.

Duethe relativeeaseof access,
+SNI1FYOAllFYOAQA &
supplementedby water trucksandit has
been operated by HEC.

Posasa water source will be used and
developed by CBSP to supply water to
Marava, Ngonti and Valele by con
structing water dam, receiving storage
tank, Distribution Reservoitankandthe
pipe-line andfittings for the pro-ject.

ALLIANCE

RENENS

1. HEasprovidedawater

tank(5KL) on 23.06.2020.
2. HEQasprovidedawater
tank(2KL) on 04.07.2020.
3. HEQasprovidedrainwater
collection accessories on
29.03.2021.

Valesala
(Antioch)

SP9

Stillin use

SP10

Stillin use

Drinking,
Washing,
Cooking,
Shower

SPdikelywould be affecteddueto
its lower elevation compared to
the road and which will influence
the contamination and deposition
of sediments from surface runoff

LIKELY

MAJOR

SP10ikelywouldbeaffecteddue
to having location at a lower
elevation compared to the road
and which is at high risk of being
contaminatedfrom depositionof
sediments from surface runoff

LIKELY

MAJOR

Erosion control measures such as
sedimentpondsanddrainageshouldbe
effectively implemented to avoid the
sedimentation and runoff entering the
water sources.

There is a need to protect the two water
springsourcesat Valesalay constructing
a separate concrete wall barrier to
prevent runoffs. A new water dam need:
to be constructed to protect the water
source as well as to capture most of the
water coming out from the rock and
ground.

Since both the water sources are at
extreme risk, rain water tanks will be
providedto augmentthe drinkingwater
requirement.

Providethe total 9KLwater tanksto
support the water consumption for
drinking water.

CBSPplanhasbeenin developingor this
community.

1. HEC has provided Water
tanks with capacity of
2X5000iters=10,000iters
with rain water collection
accessoriesn 30.04.2021

Verakuji &
Managikiki
Villages

SP11

Stillin use

Drinking,
Washing,
Cooking,
Shower

SP11 is very close to the access
roadandaccordinglywouldlikely
be affected by construction
activities but used by a small
numberof communitymembers.

LIKELY

MAJOR

Erosion control measures such as
sedimentpondsanddrainageshouldbe
effectively implemented to avoid the
sedimentation and runoff entering the
water sources.

Supplycommunalrain potablewater tank
for the village for drinking and cooking
only while forwashing and shower they
have to walk down the stream as
normally they always did every day
Thereareafew residentswhorelyon
otherwaterfor drinking,washingand

cleaningwith highlikelihoodandrare

1. HEC has provided water
tank(5KLpn06.07.2020.
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Community

ThreatSources

Acces$RRoad

Construction

Dam
Construction

Likelyhood

Consequence

¥ NOGEN

Recommendation

usagegduringwaterturbidity highand
unusable conditions, alternate water
sources SP13 and SP14 shall be used.
Providethe total 6KLwater tanksto
support the water consumption for
drinking water.

CBSPlanhasbeenin developingor this
community.

ALLIANCE

RENENS

RCP1 Stillin use | Drinking, During the dam construction the ALMOST MAJOR Habusi community has an alternative
Washing, Tina River will experience high CERTAIN water source about 100 m away from
Cooking, turbidity level inthe Tinariver and their village.TheHabusiwvater streamwill
Shower expected a lot of sediments not be affected so the community can
discharge to the river which will use it for swimming, washing, cooking
affect the water collection points and drinking. Also supply communal rait
4 | Habusi p U in the river bank. potable water tank for the older people
in village for drinking and cooking only
while for washingand swimmingthey will
still need to use the Habusi stream.
Providethe total 1KLwatertanksto
support the water casumption for
drinkingwater.
RCP2 Stillin use | Drinking, During the dam construction the ALMOST MAJOR Water Supply replcement shall be
Washing, Tina River will experience high CERTAIN providedasnoreliablewater supply
Cooking, turbidity level in the Tinariverand during the Dam Construction.
Shower expected a lot of sediments Supplycommunalain potablewater tank
discharge to the river which will for the village for drinking and cooking
5 | Pachuki p U affect the water collection points onlywhile for the other purposethey will
in the river bank. still need to use the river either to dig
shallow wells at river bank to collect
water or use at source3.Provide the totg
1KL water tanks to support the water
consumptionfor drinkingwater.
RCP3 Stillinuse | Drinking, During the dam construction the ALMOST MAJOR Water Supply replacement shall be
Washing, Tina River will experience high CERTAIN providedasnoreliablewater supply
Cooking, turbidity level in the Tinariverand during the Dam Construction.
Shower expected a lot of sediments Supplycommunalkain potablewatertank
discharge to the river which will for the village for drinking and cooking
6 | Namopila b ] affect the water collection points only while for the other purposethey will
in the river bank. still need to use the river either to dig
shallow wells at river bank to collect
water or use asource
Providethe total 6KLwater tanksto
support the water consumption for
drinkingwater.
RCP4 Stillinuse | Drinking, Thisisaverysmallcommunityand ALMOST MAJOR Thisisasmallcommunityandveryclose
Washing, river is the only source of water CERTAIN to Namopila.. 2.Water Supply
Cooking, supply, that will be affected by replacement shall be provideds no
7 | Komureo Shower D ] dam construction. reliable water supply during the Dam

Corstruction.
Providethe total 1KLwatertanksto
support the water consumption for

drinkingwater.
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Community

Status

ThreatSources

Acces$RRoad

Construction

Dam
Construction

Likelyhood

Consequence

¥ NOGEN

Recommendation

ALLIANCE

RENENS

RCP5 Stillin use | Drinking, During the dam construction the ALMOST MAJOR Valekocha have an alternate water

Cooking, Tina River will experience high CERTAIN sourceto rely on duringthe eventof river

Swimming, turbidity level inthe Tinariver and water beingunusable Sincethe alternate

Washing expected a lot of sediments water supply stream will beome turbid
discharge to the river which will during the rainy or flood season, water
affect the water collection points supply replacement in for of Rain water
in the river bank. tank needs to be provigd to

supplement.

8 | Valekocha p U Providethe total 2KLwater tanksto
support the water consumption for
drinking water.

At this elevationboreholesmaynot be
considered and not be feasible due to
accesshbility limitations.
Valekocha may be able to share the
water suppliedto Valesalg650m north)
throughagravityfed water supply.
RCP6 Stillinuse | Drinking, During the dam construction the ALMOST MAJOR Thevillagesonthe westernsideof the
Cooking, Tina River will experience high CERTAIN Tina River.
Swimming, turbidity level in the Tinariverand Vatunadi have an alternate water source
Washing expected a lot of sediments to rely on during the event afver water
discharge to the river which will beingunusable Sincethe alternatewater
9 | vatunadi b U gffect the water collection points supply stream will become turbid during
in the river bank. the rainy or flood season, water supply
replacement in for of Rain water tank
needs to be povided to supplement.
Providethe total 1KLwater tanksto
supportthe water consumptiorfor
drinking water.
RCP7 Stillinuse | Drinking, During the dam construction the ALMOST MAJOR Thisis asmallcommunityandthe water
Cooking, Tina River will experience high CERTAIN supplyprovidedto Valesalanayalsobe
Swimming, turbidity level inthe Tinariver and used to supply Kolanji. However, since
Washing expected a lot of sediments the distance to fetch clean water was
10 | Kolanj b ] discharge to the river which will very far and steep, HEC need to supply
affect the water collection points rain water tank to the village for only
in the river bank. drinking and cooking.
Providethe total 1KLwater tanksto
support the water consumption for
drinkingwacter.
RCP8 Stillin use | Drinking, During the dam construction the ALMOST MAJOR The community will need the communal
Cooking, Tina River will experience high CERTAIN rain water tank for each community for
Swimming, turbidity level in the Tinariverand drink-ing and cooking only. All the tks
Washing expected a lot of sediments that will be supplied need to have tank
. discharge to the river which will base frames include the roof catchment
11 | Veramaota p v affect the water collection points with all the gutters and accesories to

in the river bank.

complete the instalation. For the other
purpose, they can still use the Tina Rive
or candiga shallowwell neartheriverto
access water during dry seasons
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N[o] Community Acces®Road Likelyhood Consequence Recommendation Remarks
] Construction ~ Construction
RCP10 Stillin use | Drinking, During the dam construction the ALMOST MAJOR Water Supply replacement shall be
Cooking, Tina River will experience high CERTAIN providedduringthe DamConstruction.
Swimming, turbidity level inthe Tinariver and 3.Providethe total 1KLwater tanksto

12 | Taurasa Washing expected a lot of sediments suppot the water consumption for
discharge to the river which will drinking water.
affect the water collection points
in the river bank.

RCP9 Stillin use | Drinking, During the dam construction the ALMOST MAJOR Water Supply replcement shall be
Cooking, Tina River will experience high CERTAIN provided asnoreliablewater supply
Swimming, turbidity level in the Tinariverand during the Dam Construction.

13 | Valebebel&?2 Washing expected a lot of sediments 2.Providethe total 3KLwater tanksto
discharge to the river which will support the water consumption for
affect the water collection points drinking water.
in the river bank.

RCP9 Stillinuse | Drinking, During the dam construction the ALMOST MAJOR Tina community has a redible water
Cooking, Tina River will experience high CERTAIN source recently installed in form of
Swimming, turbidity level in the Tinariverand Borehole Andthe dependencenthe

14 | Tina Washing expected a lot of §ediments _ riyer is decreasing gradually.
discharge to the river which will Since the CBSP also has planned for a
affect the water collection points robustwater supplynetworkfor Tinaand
in the river bank. nearby communities, HEC can support

the developmentof the planwith CBSP.
RCP11 Stillin use | Drinking, During the dam construction the ALMOST MAJOR Water Supply replacement shall be
Cooking, Tina River will experience high CERTAIN providedduringthe DamConstruction.
Swimming, turbidity level in the Tinariverand Providethe total 5KLwater tanksto

15 | Kathiana Washing expected a lot of sediments suppot the water consumption for
discharge to the river which will drinking water.
affect the water collection points
in the river bank.

RCP12 Stillinuse | Drinking, During the dam construction the ALMOST MAJOR Haimane have anlternate water source
Cooking, Tina River will experience high CERTAIN to rely on during the event aiver water
Swimming, turbidity level in the Tinariverand beingunusable Sincethe alternatewater
Washing expected a lot of sediments supply stream will become turbid during
. discharge to the river which will the rainy or flood season, water supply

16 | Haimane . . . .
affect the water collection points replacement in form of Rain water tank
in the river bank. needs to be proviekd to suppément.

Providethe total 3KLwater tanksto
support the water consumption for
drinkingwater.
RCP13 Stillin use | Drinking, During the dam construction the ALMOST MAJOR Vuramalihasmultiple water sourceshat
Cooking, Tina River will experience high CERTAIN can be reliable during dam construction
Swimming, turbidity level in the Tinariverand works and flooding events.

17 | Vuramali Washing expected a lot of sediments No,alternatewater supplyisrequiredfor
discharge to the river which will this community.
affect the water collection points
in the river bank.

RCP14 Stillinuse | Drinking, During the dam construction the ALMOST MAJOR Valebarikhaveanalternatewater source
Cooking, Tina River will experience high CERTAIN to rely on during the event of river water|
Swimming, turbidity level in the Tinariver and beingunusable Sincethe alternate water

18 | Valebariki Washing expected a lot of sediments supplystream will become turbid during
discharge to the river which will the rainy or flood season, water supply
affect the water collection points replacement in form of Rain water tank
in the river bank. needsto be provid-edto supplement.
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ThreatSources

N[o] Community Acces®Road Dam Likelyhood Consequence Recommendation Remarks
] Construction ~ Construction
2. Providethe total 1KLwater tanksto
support the water consumption for
drinking water.
RCP14 Stillin use | Drinking,Cooking, During the dam construction the ALMOST MAJOR Horohotuhavean alternatewater source
Swimming,Washing Tina River will experience high CERTAIN to rely on during the event of river water|
turbidity levelin the Tinariverand being unusable. The alternate water
expected a lot of sediments supply stream will become turbid during
19 | Horohotul&2 discharge to the river which will the rainyor flood seasonTocopeup dur-
affect the water collection points ing the above described contions Rain
in the river bank. water tank are also available.
Hencethere isno require-ment of any
additionalwater supplyreplacement
RCP17 Rarely Swimming, Occasionally use the Ngalimbiu ALMOST MAJOR Similarto the other communitieslocated The deep well was dugnd
used Washing River for big washing and CERTAIN on the downstream flood plains, there providedby GPPOtompany
swimming Distancdrom Abuabili are multiple water sugply sources rarely some years ago, It has beer
to the river is 700m use the Ngalimbiu River. installed with a solar pump,
During the events of river water 6m high tank frame with 1 x
becoming turbid, alteinate water 3Kl storage and a stand pip¢
20 | Abuabili sourcedn the communitycanbe used. Theboreholewasdrilled by
Noalternativewater supplyreplacement Rural Development
is required for this community. Programme and install with
a Hand PVC pump
RCP18 Rarely Swimming, Occasionally use the Ngalimbiu ALMOST MAJOR Thiscommunityhasinstalleda Borehole Boreholedrilledandpump
used Washing riverwhenthe dieselpumphasno CERTAIN with storagetank andwater suppliedto supplied by Rural
fuel. Distance from Komleti to the each community with standpipes. DevelopmenProgramme.
21 | Komubeti river is approximately 460m The water supply ifrastructure is well Thewholecommunityhas?7
developedandnoreplacementshallbe standpipes for distribution
required. of water.
RCP17 Rarely Swimming, Occasionally, Ngalimbiu river only ALMOST MAJOR Sincethe Drinkingwater resourcein this
used Washing be usedfor bighouseholdwvashing CERTAIN community is limited, water supply in
and for garden purposes and form of additionalrain water tanksshall
22 | Taona . L : .
sometimes swimming. Distance be provided.
from Taona to the river is
approximately200m
RCHL6 Stillinuse | Gardening, Occasionally ,Ngalimbiu river only ALMOST MAJOR Matonasohasanumberof water sources
Swimming, beusedfor bighouseholdwvashing CERTAIN in the community and rarely depend on
Washing and for garden purposes and the Riverfor their domesticneeds.These
sometimes swimming. Distance water sources can be used when the
23 | Matonasol,2&3 Lo . -
from Taona to the river is water is unusable from the Ngalimbiu
approximately 200m river.
Noalternativewater supplyisrequiredto
be provided.
RCR1 Rarely Swimming, TheRCP2Will be affected,but the ALMOST MAJOR Old Selwyn community showcases the Boreholedevelopedby Rural
used Washing community would not use it as CERTAIN bestmodelfor communitywater supply. Development Programme
already the community has There are reliable water sources in the and install 6m high with a
24 | OldSelwyn sufficient water frpm the comrmunity that- can be used during the structu.ral steel tank frame.
boreholes and rain water tanks Dam construction works. Further, There is a plan for
Ngalimbiu River is hardly used by the installationof SolarPumpby
community these days Rural Development
Programme.
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Community

Mbubulul,2&3

RCP15

Stillin use

Swimming,
Washing

ThreatSources

Acces$RRoad
Construction

Dam
Construction

1.0ccasionallysethe Ngalimbiu
River for washing and swimming
after gardening works.

Likelyhood

ALMOST
CERTAIN

Consequence

MAJOR

Recommendation

Mbubulu has a number afiater sources
in the community and rarely depend on
the Riverfor their domesticneeds.These
water sources can be used when the
water is unusable from the Ngalimbiu
river. Ngalimbiu River is railg used by
the community these days.
Noalternativewater supplyisrequiredto
be provided.

¥ NOGEN

ALLIANCE

RENENS

It wasdrilled at year2020at
9mdeepsuppliedwith a5KL
storage tank and a stand
pipe. It never runs dry
throughout the year.Alsoit
save 30 people in the
community.

All the materials were
alreadyprovidedbythe
Rural Development
Programme
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11 WATEREQUIREMENT
11.1 Yield

Basedn publisheddata (Table11-1) on water consumptionin rural areasthe preferredsupplyis50Icpdbut
in some areas this is 20 to 25 Icpd reducing to 10 Icpd where supply is linidiin the project area the
largestdemandis for ablutionsand gardenswvhere sedimentis not anissueandthis is generallymet from by
the rivers. On that basis a suppbf 12 Icpd can meet the freshwater demand within the communities.

Tablel1-1 Typicalrural water use(litres per capitaper day)

Drink Dish House Clothes Bath
cook wash wash wash

Garden Toilet | Pool Max. TinaRiver

Each household has between 8 altloccupants so with suitabfestrictionson use a singlbouseroof can
provide 120 Ipd per household or about 12 Ipd per capita. Depending on the number of households in a
village, additional tanks can be installed anldene there are churches, community haied/or schools the

roof area is largerThe results of the survey indicate that water is carried from source to community by
womenandchildren,often alongsteepslipperypathsinfestedwith centipedesandsnakeausingl.5Lbottles

and 20 L containers, on average about twice per day but where access is difficult only once f&orday.
households state that they carry 20 to 25 Ipd from individual sourébss equates to between 20 and 50 L

per householdper day(5to 6 Icpd)andconfirmsthat the aboveestimateson water useageare conservative.

Other water demands for bathing, ablutions and gardening are likely met from other sources such as wells,
streams or the river.

11.2 Water Quality

AppendixD presentsan additionalsurveyin August20200f a numberof sourcesvherewater quality testing

for total coliform and ecoli was undertakenSeveral springs and boreholes met the WHO Guidelines for
drinkingwater but the majority were contaminated.Coliformsande-coliareinvisibleto the nakedeye,unlike
sedimentation, and do not normally cause odour or tastke communities are generally unaware of the
levels of faecal contamination in their water sources and poor sanitation practices around these sources
contributes to the contamination.Neverthdess boiling of water before drinking is common and may
contribute to the relativelylow incidence of diarrhea.

12 RAINWATERARVESTING
12.1 World Health Organisation

The World Health Organisation (WHO) has addressed rainwater harvesting in its Drinking Water Quality
Guideline. WHO recognises that rainwater harvesting is widely practised at a household level but is
increasinglyjbeingusedon a largercommunityscale ands a provenimportant sourceof drinkingwater. The
development of formal Water Safety Plans (WSPs) at the household level may not always be practical, but
promotion of sanitary inspection with simple good practice is important.
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Welldesigned rainwater harvesting systems with clean catchments, covered cisterns and storage tanks
supported by good hygiene at point of use, can offer drinddrager with very low health risk. Rainwater is
initially relatively free from impurities, expéthose picked up by the rain from the atmosphere. However,

the quality of rainwater may subsequently deteriorate during harvesting, storage and household use. Wind
blown dirt, leaves, faecal droppings from birds and other animals, insects and litteeaatchment areas,

such as roofand incisterns, carcontaminate rainwater, asanparticles from the atmosphere, suessoot

from burning materials such as old tyres. Regular cleaning of catchment surfaces and gutters should be
undertaken to minimizéhe accumulation of debris. Wire meshes or inlet filters should be placed over the
top of downpipes to preventeaves andther debrisfrom enteringstoragecontainersandcleanedregularly

to prevent clogging.

Materialsusedin the catchmentand storagetank shouldbe approvedfor usein contactwith drinkingwater

and should not leach contaminants or cause taste, odour or discoloration. As rainwater is slightly acidic and
very low in dissolved minerals, it can dissolve metals and other impufities materials of the catchment

and storage tank, resulting in unacceptably high concentrations of contaminants in the water.

Most solid roof materials are suitable for collecting rainwater, but roofs with bitumen based coatings are
generally not recommetted, as they may leach hazardous substances or cause taste problems. Care should
be taken to ensure that leablased paints are not used on roof catchments. Thatched roofs can cause
discoloration or deposition of particles in collected wat&he preferredroofing material in the context of

this study is galvanised iron sheeting.

12.2 ProjectSpecific

Thereareanumberof examplesof rainwatercatchmentin AppendixEwith severalexampleshownhere. In

terms of sustainableyield the minimum monthly rainfall during dry seasonli8@0mm and a rootatchment

of 6 m by 6 m canyieldupto 3,600litres per month duringdry seasongonsiderablymore duringwet season.

Each household has between 8 atitl occupants so with suitabfestrictionson use a singlouseroof can
provide120Ipd perhouseholdor about12Ipd per capita.Dependingonthe numberof householdsn avillage
additionaltank canbe installedandwherethere are churchescommunityhallsand/or schoolsthe roof area

is larger. Indeed the examples shown below appear for the most part to have roof areas larger than 6 m by
6 m.Basedn publisheddataon water consumptionin rural areasthe preferredsupplyis50Icpdbut in some

areas this is 20 to 25 Icpd reducitg 10 Icpd where supply is limitedVithin the project area the largest
demand is for ablutions and gardens where sediment is not an issue and this is generally met from by the
rivers. On that basis a supply of 12 Icpd can meet the freshwater demand within the communities.

Figure12-1  Rainwatercatchmentfrom churchroof, Old Selwyn
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Figure12-2  CommunityRainwaterCatchment,Old Selwyn

Figure12-3  RainwaterCatchmenton CommunityBuilding, Taona

Figure12-4  Privatelyownedrainwater harvestingscheme Abuabili
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Figure 12-5

Rainwatertank at Pachuki

13 LIMITATIONS
13.1 Access

The majority of villages in this survey suffer from poor acc€sdy nine of the 30 villages are accessible by
water truck. Walking distance to sources is commonly 200 m and can be as high as 900 m on steep slippery
slopesinfestedby centipedesandsnakes. It isthe role of womenandchildrento cartthe water. Watertanks

to be providedby HEGwill therefore inevitablyhaveto be placedat the nearestaccessiblgointto the village

which may be equal or lesser distance than current sources but in sasas enay be greateiillagers will
normallyhavebetter accesdo the road network soevenwherethe distanceis greaterthe easeof accesswill

be better.

13.2 LongTermViability

TheHEGemporarywater supplyreplacementplan,alreadyinitiated involvesplacementof water tanksat or

as close as possible to villag&everal have been placed alreadyhese tanks are currently being serviced

by groundwater trucked from the 30 m deep well at the CamDpeper boreholes are to be constructed at

the Gamp and the Office and an allowance of 20,000 Ipd has been made to continue to service the tanks
during the period of construction.There is no risk associated with this scheniditimately the
recommendatiorwill be to transferthesetanks acrosso CBSHor their usewithin the villages as parnf the
preferredlongterm water sustainabilityprogrammeof rainwaterharvesting. Thereis sufficientrainfalleven

during dry season to meet the projected drinking and cooking water demand.

13.3 CommunityAcceptance

Reviewof the water sourceinstallationsshowsa rangeof rainwaterharvestingschemes.Thisis not counting
collectionin bucketsandcontainerswhichis apparentlycommonlypractised Duringthe water sourcesurvey

it appearsthat the communityhasa preferencefor solarpumpson boreholes. Theboreholeswould haveto

be correctly, sited and designed to avoid contamination and in that respect would need to be up to 20 m
deep. It may be thought that a solar powered system mayabeheap option but the cost of installation,
maintenance and replacement is high, much higher than a roofwater collection system with tank storage.
Add to that the already common use of rainwater at minimal cost, a sustainable option providing drinking
water quality, then rainwater harvestingcan be consideredthe preferred option. Thereare a few solar
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powered systems of recent installation which are performing well and this new technology appears to have
influenced community thinkingIn the long term there may be problems there is a history of poor
maintenance at many of the sources examinéahd the history of rural water supply is littered with failed

and abandoned schemes which in retrospect were too ambitious.

14 CONCLUSIONS

Thedownstreanvillagewater sourceswverefirst surveyedn 2019andl 9 /IdRalwater engineerhasrecently
undertakenanothersurveyof water sourceswhichmay potentially be impactedby accessoad construction
andmainworks. INOGENuvill usethesesurveydetailsto revisitandupdatethe preliminaryriskandmitigation
matrix presented irAppendix C of the maireport. The intention will be to provide temporary water supply
replacementwhererequired, protect existingwater sourcesandimprovewater quality. Note that this more
recent survey indicates that communities have significantlyiced their dependence on river waters.

After agreement with Lenders and OE an Action Plan will be prepared in which the Works to be undertaken
by HEC will be detailed.

The community has expressed a preference for boreholes and solar pumps and clearly this will need to be
addressed by CBSR.is our considered opinion that this is not a preferred solution given the cost and
maintenance requirements and very limited experience with these systems to ddtere springs are
returning negative coliform counts then these may also be adapted for pgentasupply by CBSP.

The CBSP is a supplementary project running concurrently with the Temporary Water Supply Replacement
Plan and will provide permanent water systems for communities within the project region of Bahomea and
Malango. Eighteencommunity-basedwater packagefiavebeenidentifiedin total andwill be coveredunder

the CBSPAs far as practicable the Temporatjater Replacement Sources to isstalled by HEC should be
upgraded by CBSP and integrated with their Permanent Water B Rppgramme.
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APPENDICES

AppendixA Hydrogeologicahnd HydrologicalAssessment
Water Sources Catchment Area Hydrology Overview

Thistechnicalreport describegshe methodology andutcomesof the field andremote sensindnydrological

survey for the Catchment Area. The main objective of this survey were to establish a hydrological model for
the systemto assistin the understandingpf the flow of groundandsurfacewaterthat arelikelyimpacteddue

to the Access Road andi construction.

The hydrological survey has been conducted as part of the C7 Water Supply Replacement Plan to address
knowledge gaps pertaining to the potential impacts of the construction activities on the existing water
resources in the catchment areas.

CatchmentDescription

Tinacatchmentareaislocated24kmeastof Honiarain CentralGuadalcanandhasanelevationrangingfrom

8mto 240mabovethe meanSealevel(MSL).TheCatchmenthasan Areaof about45.043Kmandis subject

to acomplexhydrologicaketting. Themainfocusin this hydrologicalSurveyisto understandRiverNetworks,
drainageNetworks,runoffs, flow accumulationwatershedsandto extractthe contour of the existingterrain

to better understand the hydrology activities of the Catchment and its impacts. This Survey also focuses on
water demand and consumption for the households that are located within/around the project area.

CatchmentDelineation

For modelingthe ertire catchment wasot divided into discretesub-catchmentsbecause from the poinof

the inlet there is only one network that flows into the entire catchment. Therefore, this catchment can also
be referredto assub-catchmentof the TinaRiverwatershednetwork. Thissub-catchmentwasderivedusing

the QGIS.watreshedfunctionandr.stream.extractfunctionbasedon the 1 second(30m)DEMof the region.

The delineation of the catchment was based on the boundary provided by the Prime Engineering & Builder
field survey by identifying ishannel catchment areas. Below are the Remote sensing procedures for the
catchment delineation.

Note: (Download D tiles _Mosiac DEM tiles_Reproject DEM_Calculate the Flow direction_filed sinks/
remove spikes_Subset DEM_Derive strreams_Defind outflow points & Derive catchment)

DataCollection,Analysisand Processing

Overviewof data sourcesusedfor the hydrologicalModel

Description Resolution Source Year
DigitalElevationModel 30m Landsa8 2020
StreamNetwork Polygon(extractfrom DEM) DEM 2020
GoogleEarthimages Approx.1-10m GoogleEarth 2021
Road 1-10m GoogleEarth 2021
Boundary Polygon extract from | GoogleEarth 2021

GoogleEarth
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Description Resolution Source Year
Settlements Pointlm GPSFieldSurvey) 2020
Household Points1-5m GPSFieldSurvey) 2020
WaterSource Points(1m) GPSFieldSurvey) 2020
Contour Lines(2m) 30mDEM 2020
Watershed Lines(30m) 30mDEM 2020
FlowmeshNetwork Arrow (3m) Flow Direction | 2020
(Accumulation)
Water Mask(5hectare Polygon(extractfrom DEM) LandsaB (DEM) 2020
TopographidVetnessindex Raster(30m) LandsaB (DEM) 2020
HaltBasin Raster(30m) LandsaB (DEM) 2020
WatershedBasin Raster(30m) LandsaB (DEM) 2020
GuadalcanaHill shade Raster(30m) LandsaB (DEM) 2020

FlowPathwayAnalysis

Theflow pathwayanalysiss basedon the D8 method (basedon 8 deterministicflow directions).ThisMethod
looksfor the steepestgradientbetweenthe currentcellin the centerandits 8 neighborsandsetthis direction

as the direction where all the water is routed to. In a simple form, each cell hakia &f one, in a more
precise form, the values that are summed up are the cell area. The sums of the area of cells that drain to a
certain cell are the hydrological surface area of this cell. The higher this value, the more water is to be
expectedto flow at this point. Typically highvaluesare associatedvith @ R 2 ¢ y & {pdsiBonselénglinear
depressionsuchasditches,gullies,or valleys andoften athresholdcanbe found,wherein reality permanent
streamsappear.In caseof heavyrain events,the network of thesehighcatchmentareacellsrepresentinghe

flow pathways give hints where water might accumulate, and substantial water levels and flow velocities
might be observed (the latter also depending on slope distribution/steepnesiseofatchment area). This
processof surfacewater accumulatingoy confluencas calledrunoff concentrationandthis analysismethod

is, therefore, also named catchment or flow accumulation analysis.

To produce water masking for the Catchment area, a remote sensing technique was employed with SRTM
datasetsinthis SRTMlataset,the regioncouldbe analyzedyy usingspecialize@lgorithmssuchaswatershed

in QGIS application. There are various processes, which are available to achieve this. However, we have
chosen Watershed algorithm analysis to determine the five hectare regions for the catchment area. In the
SRTM datasets, wearged all the tiles for Guadalcanal and, then we clipped out the region, which needs to

be analyzed by the application. After which we have selected the Watershed algorithm with its appropriate
parameterdfor processingThedeterminantparameteristhe five hectare whichis neededby the Watershed
algorithmto create the regiorof five hector forTina catchment area. Usittlgis process, we havgenerated

five hector zones along the Tina River Network with their area of water content in square meters per five
hectares and as result we produced water Mask shape file used in the model.
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CatchmentWatershedBasinDescription

Theoutput half basinrastermapstoreseachhalf-basinandis givena uniquevalue.Watershedbasinsare
divided into left and right sides. The righand side cells of the watershed basin (looking upstream) are
givenevenvaluescorrespondingdo the valuesin the basin.Theleft-handsidecellsof the watershedbasin

are given odd values which are onsddghan the value of the watershed basin.

The watershed basishows a different portion ithe geographicatatchmentarea thatcollect andstore
rainwater during precipitation process and gradually drains or seeps to the water body such as stream,
groundwater, river. Themapin figure belowshowswatershedareaswith anapproximatevolumeof water

per 5 hectare areas for the catchment area.
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CatchmentAreaZones

The catchment area is analyzed and simplified into four zones in order to capture the relevant hydrological
effectsof the waterbodywith respectto the accessoad anddamconstruction.However the impactsto the
water sources were identified and categged into

1 watersourceghat were not affectedeither by accessoador damconstruction,
1 watersourcesaffectedby roadconstructionand
1 watersourcesaffectedby damconstructionworks.

CommunityZoning

\[o] Zonel ‘ Zone2 ‘ Zone3 Zone4

1 Valesala Marava Verande Abuabili

2 Manangikiki Ngongoti OldSelwyn Komubeti

3 Habusi Valele Taona

4 Pachuki Verakambikambi Matonasol,2,3
5 Namopila Tina Mbaravule
6 Komureo Valebebel &2 Mbubulul,2,3
7 Valekocha Katihana

8 Vatunadi Haimane

9 Kolaniji Valebariki

10 Veramaota Horohotul&2

11 Taurasa Vuramali

The technical parameters have many influences to predict the outcome and will help in analysis of the
associated impacts, some of the parameters are as follows:

1 2mContourlines
Watercourses
Watersheddissolvedyeometry

Surfacewater flow meshdirections

=A =4 =4 =

Slopegradientand

1 Catchmentareariver basins

Thecontourlinesarethe distinguishingeature of the catchmentarea,the shapeof the terrain, and connect

points of equal elevation (m). It shows the slope gradient of the catchment area dirextthe watershed
dissolved areas. Most watershelissolved areas are directed to the water bodies such as watercourses or
streams,undergroundwater, creeks andlakes.All of the water body dissecteddrained,and eventuallyinto

the TinaRiverand surroundingriversin the catchmentarea. Thesewater bodieshavecreatedwater sources

for the communities in the catchment area of which some will partly affect by the access road construction
andsomemaylater on by the damconstructionworks.Thesurfacewater flow meshdirectionsinterpretation
showspossibleflow directionsof water in the surfacearea.Therefore the surfacewater flow meshdirections
pattern has an evident high level of probability to dictate and influences the quantity and quality of water
sources in the catchment area caused by the dam and road construction works.

Catchment Zone 1, 2, and 3 have mostly been surveyed detneras during the preconstruction and
development phasef the project. HoweverZone4 wasonly surveyed ir2019by ERMas detailed irthe C7
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Water Supply ReplacemeRtan. The scenariaf communities and their dependence on rivers for water has

significantly changed due to various funded projects by NGOs. Most of the communities have shifted their
water sources from river collection points tofe holes and dug wells.
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CatchmentAreaZonel

Zone 1 contains 11 communities lying along the Access Roads and the Tina River. The water
sources(SP9,10,11,18pngthe AccessRoad whichis usedby Managikikiand VValesaracommunityare likely

to be affected by Access Road constion works. Further, all the River Collection Points (RCP 1 to 8, 10)
locatedalongthe TinaRiver,whichis usedby 9 communitieswill be affectedby the dam constructionworks.

Outof 9 communities,only 2 communities Habusiand Vatunadi,havethe alternativewater sourceq Stream

6,7) which flows from the east side of the Tina River will not be affected by the dam construction. The 5
communities, Pachuki, Namopila, Komureo, Veramota and Taurasa, only use water from the river with no
other alternatives available during the main construction works.

HEC Water Sapaly Mgt acmmant Plan
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CatchmentAreaZone?2

Zone2 haseleven communitiesind severof these,Kathiana, Valebebéjaimane, Vuramalyalebariki Tina

and Horohotu, depend on the Tina or Ngalimbiu River as their water sdair¢keir living. The other four
communitiessituatedcloseto the existingroadwhichwill be upgradedby the projectdependon springsand
streams to fetch water and these communities include Ngongoti, Marava, Valele and Verakambikambi. It is
evidentthat mostof their water sourcedSTRISTR2SP6 SP7SP8W4,W5) arelikely affectedby the Access
Roadconstructionworks.However,Ngangoti, Maravaand Valele havelternativewater sources thatanbe

used when the water is turbid due to any kind of construction, while Verakambikambi has no alternatives.

All the River Collection Points (RCP 9,12113,14) used by seven communitiesialihare located along the
river are likely to be affected by the Dam constructionworks. However, all the communitieshave the
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alternativewater sourcegeliableor limited use.Further,in caseof RCP41to 14,sincetheyarelocatedalong
the Ngalimbiu River, which is downstream of the confluence of two rivers, Tina and Toni, there are various
risk factors contributing to the water quality degradation apart from the Dam construction.

& Ran Water Tank

CatchmentAreaZone3

CKSNBE IINB (62 YIAYy O02YYdzyAdGASa Ay 12yS oxX ylYSte
water sourcessincethe housesarescatteredalongthe accessoad. Thesesourcesarelesslikelyto be affected
by road constructionconsideringhe locationof the sourcesand existingdrainagealongthe accessoad and

the upgradation of it. Further, the depth to be excavated is under 0.7m according to the design and most of
them are boreholes and wells.

The community, Old Selwyn has a very well lglished water supply infrastructure and rarely use the river.
Thewater sourceghat supplieswaterto SelwyrincludesStandpipesfrom boreholeandwater tanksthat will
not be affected by either by Access Road or Dam construction.

TemporarnyWater SupplyReplacemenRevisiorl 41



August2021 INOGEN

ALLIANCE

6 Ran Water Tank
Zones )

CatchmentAreaZone4

Zone 4, has six communities and all the communities located on the downstream flood plains tend to have
IANBIFGSNI  00Saa (G2 ¢Stta FyR O2YYdzylf GFLAZ FyR 38
Since theyhavemultiple water supply sourcesRiver CollectiofPointis rarely used. Furthetthe other water

sources that supplies water for the communities including well and borehole will not be affected by Dam
construction. Therefore, the impact on these water sources bdl less compared to the upstream
communities and considering the distance from the project area, water travelling through this long distance
will get diluted resulting in reduced turbidity and suspended solids.

However,dueto lower elevationsthe wellsand boreholesposearisk of gettingcontaminateddueto floods.

This was evident in Taona community, where a recently developed borehole has been abandoned due to
flood water enteringthe borehole.Currentlythe communityhaslimited water supplyin termsof quantity for

drinking and cooking.
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AppendixB Water SourceSurveyResults

Water Source Water SourceSpecifications Method of

No# Communities SIEIS Water source descriptions

per day (L/day)
person,per day)

% H
k) c
) i)
5 8
0] S

%
o (=)
I o
- -
c c
) )
= =
5 S
(@) &)

Elevation Distance

GP93 ocation Type
(m) (m) oA

Collection

water in liters (based on25 L per

1 Marava

29

166

PopulationWater CapacityDemand

166,6

Dailyestimatedamountof drinking

4,15

STR1
(Marava
stream)

621303.03,
8949514.01

N/R

39

150

Stream at
theoldroad,
water
crossing

Notinuse
due to
turbidity

N/A

The Marava Stream is located
justbelowthe villagewhichthe
community entirely depend on
it for washing and shower.
The water sources is located
closeto the existingaccessoad
not included in Lot 1. This road
hasbeenusedfor localpurpose

20L bucket
for washing
once a day

STR2
(Betikopo
stream)

621085.87,
8949608.30

N/R

51

400

Stream

Stillin use

N/A

The stream serves the
communitiesof Marava,Valele
and Areatakiki
Debrisandsedimentdepositin
the stream filled up the pools
makingit dry.

Use only
for shower
andwashing
twice a day

SP3
(Marava

spring)

621093.12,
8949596.06

0.08

42

400

Naturalpool

Stillin use

Drinking,
Cooking

Thewater collectionpoint is
higher than the stream
Marava springis located 875m
from the access road so likely
will not be affectingduringroad
constructionworkandlevelling.
The route can be difficult to
walkduethe decline,it iseasy
to slip and fall. During the
raining season it is even more
difficult to climbup anddown
as the ground is wet and
slippery.

There are snakes and
centipedesonthe pathat night.
It is not safe for women to
collect water at night as there
I NB Odzad2 Yl NE
who might be strangers to the
community.

15 Litersper day is thedrinking
and cookingwater requirement
as answered by one of the

users.

2021.06.01

Usel.5Lbottles,

20 buckets and

20L containers
twice a day
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No# Communities

per day (L/day)
person,per day)

)
{=
L)
0
>
)
ac
=
c
()
S
S
]
O

Current Population#
PopulationWater CapacityDemand
water in liters (based on25 L per

Dailyestimatedamountof drinking

Water Source

GPS. ocation

SP4
(Betikopo
spring)

620708.21,
8949383.66
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Water SourceSpecifications Method of

Status Water source descriptions

Flow . :
rate Elevation Distance Type Collection

e ™

1. The spring water source was
located beside the stream
under the rock, which never
runs dry during dry season. It
was dugout in the rock and
connectedwith a50mmpipeto
collect water.

2. Flow rate is very low so it
causes over crowed in the
morning and evening time to
collect water in the stream.
Duringfloodingseasori (h&d
to collect water due to
collection point submersed in

Drinking, water at the Betikopo stream.

Cooking | 3. Water Spring distance wasrfa
away from the houses. The
route can be difficult to walk
duethe decline,it iseasyto slip
and fall. During the raining
season it is even more difficult
to climb up and down as the
ground is wet and slippery.

4. There are snakes and
centipedesonthe pathat night.
It is not safe for women to
collect water at night as there
arecustomaryhuntersd = S 4
who mightbe strangerdo the
community.

0.025 51 600 Naturalpool | Stillin use

SP5
(Posasa

spring)

620073.88,
8949155.01

1. Itwasneverrundryduringdry
season because it was located
and protected in the virgin
forest

Indirect - Drinking, | 2. Theissuewith the Posasavater
. Limiteduse .
gravityFed Shower, sourcewasthe locationandthe
dueto long : . . - )
Water . Washing, distance which will incur high
distance .

Source Cooking cost to construct water dam,

receiving storage tank,

Distribution Reservoir tank and

the pipeline and fittings for the

project. Thecostof transporting

Rarelyusebythe
community
because of long
distance
between
community and
the watersource.

0.726 89 2
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Communities
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Current Population#

PopulationWater CapacityDemand
per day (L/day)

water in liters (based on25 L per
person,per day)

Dailyestimatedamountof drinking

Water Source

GPS. ocation

Water SourceSpecifications

= Elevation Distance
rate Type

e ™

Status

Water source descriptions

the water to the villageswill be
expensive.
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Method of

Collection

Valele

10

123

12,3

3,075

STR1
(Marava
stream)

621303.03,
8949514.01

Sharedsame
source with
Marava and
Ngongoti

N/R 39 300

Notinuse
due to
turbidity

N/A

TheMaravaStreamislocated
just below the village about
300m, which the community
entirely depend on it for
washing and shower
Thewater sourcesslocated
close to the existing
accessoadnot includedin Lot
Thisroad hasbeenusedfor
local purpose

SP3
(Marava

spring)

621093.12,
8949596.06

0.08 42 700 Naturalpool

Stillin use

Drinking,
Cooking

Thecommunityentirelydepend
on it for cooking.

Marava spring is located 875m
from the access road so likely
will not be affectingduringroad
constructionworkandlevelling.
The route can be difficult to
walkduethe decline,it iseasy
to slip and fall. During the
raining season it is even more
difficult to climbup anddown
as the ground is wet and
slippery.

There are snakes and
centipedesonthe pathat night.
It is not safe for women to
collect water at night as there
are custom&l®  Kdzy G SN
who might be strangersto the
community.

15 Litersper day is thedrinking
and cookingwater requirement
as answered by one of the
users.

Normally use
20L containers
to fetch for

washingkitchen
utilitiestwiceaday.Also
they use 1.5L bottles,
20L buckets and 20L
containers twice a day

17.04.2021

Ngongoti

15

120

12

SP3
(Marava

spring)

621093.12,
8949596.06

0.08 42 600 Naturalpool

Stillin use

Cooking

Thecommunityusethis source
for cooking.

Normally use
20Lcontainers
to fetch for

21.04.18
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Water Source Water SourceSpecifications Method of

No# Communities Status Water source descriptions

per day (L/day)
person,per day)

% H
k) c
) i)
5 8
0] S

%
o (=)
I o
- -
c c
) )
= =
5 S
(@) &)

Flow

GP3d ocation rate | Elevation Distance

(m) (m)

Collection

water in liters (based on25 L per

Type

PopulationWater CapacityDemand

Dailyestimatedamountof drinking

SP6
(Ngongoti
Spring)

621756.28,
8949299.86

(L/s)

0.589

63

50

Spring

Usually
driedup

Washing

It runs out dry during dry
seasons. When in dry season
the communityusethe marava
stream for big household
washing andshower
Althoughthe stream,water
source for Ngongoti

Village, is already existed with
the currentaccessoad, it could
be impacted duing road
construction activities
considerind200mdistancefrom
the access road.

Thisvillageis usingmarava
streamandwater tanks.

W4

621703.62,
8949472.23

N/A

54

100

DugWwell

No longer in
use due to
lack of
maintenance
regardlesof
the
construction

N/A

Dryupduringdry seasorand
sediment deposit in the well
andalsohighturbidity which
was not suitable for use

washing, kitchen
utilities twice aday.Also
they use 1.5L bottles,
20L buckets and 20L
containerstwice aday

+SNI QI

16

150

15

3,75

SP1

621613.81,
8951255.52

N/R

27

200

Spring near
forestvillage

Stillin use

Drinking,
Cooking,
Washing,
Cleaning

Two springs are located near
forestvillageandis part of the
Vera'ande community
Theissuesaffectingthe water
sourcewasduringwet season
when there was storm water
causingurbidity and not safe
to useit.

Normally use
20Lcontainers
to fetch for
washingkitchenutilities
twice a day

SP2

621640.14,
8951257.17

0.02

27

200

Naturalpool

Stillin use

Drinking,
Cooking,
Washing,
Cleaning

Theuseransweredl5liters per
day is the requirement per
household.
Theissuesaffectingthe water
sourcewasduringwet season
when there was storm water
causingurbidity and not safe
to useit.

BH2

621871.32,
8952880.29

0.09

18

10

Electric
Pump
operated
from Diesel
Generator

Stillin use

Drinking,
Cooking,
Washing,
Cleaning

Newlybuilt Familyowned.30
liters per dayis the estimated
usage.

1,000liter

17.04.2021
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622004.13, . 1. Boreholehasbeenabandoned
BH3 8952575.87 N/A 18 10 Borehole Notin use N/A since2018 N/A
1. Privateownedboreholewhich
wasusedonly for washingand Normally use
PVand . ; y ga 20L containers
BHa | 52203116, \p 18 10 pump & | Stillinuse | S'€aning, cleaning to fetch for
8952335.88 Washing | 2. Thedrinkingwateris brought o
Borehole . washingkitchen
from the Boreholewith Solar Utilities twice a.da
Pumpin Verande. y
Borehole 1. Usedfor drinkingby all Verande
with CommunityMembersandother
Solqr Drlnkl.ng, purposes by neighboring 1,000liters
pHs | 522016301 4 21 10 PUMpIng | gijin yse | S0OKING, homes. stainless
8952185.97 ' with Shower, | 2. Around 20 liters is the drinking
. ) . . steel tank
automatic Washing andcookingwaterrequirement
tank per household
controller
1. Boreholel8metersdeepwith Normally use
Borehole ; Hand Pump 20L containers
BH6 621942.92, N/R 24 10 with hand Stillin use Wash|_n 9 to fetch for
8951832.10 Cleaning T
pump washingkitchen
utilities twice aday
1. Oldwell built since2001still
used
621988.07, Fitted to a - Shower, | 2. Thedrinkingwater isbrought .
WL | goso58863 R 18 201 Gieselpump | SUIINUSE | \yoshing from the Boreholewith Solar | 1000liters PVCTank
Pump in Verande
(BH5).
622027.32 1. Wellislocatedat Nickson
W2 8952396 Oi N/A 18 20 PVGwell Notin use N/A settlement and has been N/A
' abandoned
1. Oldwoodenwell,noflowing
water, looks stagnant.
W3 621879.98, N/A 24 20 Woodenwell Notin use Unsafeto 2.Unsafeto usedueto N/A
8951808.02 use L
contamination
3.Wellhasbeenabandoned
1. This spring is an alternate Normally use
drinking water source for 20L containers
Verakambikambtommunity to fetch for
: . 621946.91, Very small - . members only. washingkitchen
5 Verakambikambi| 32 324 | 32,4 8,1 SP7 895007715 0.007 36 200 naturalpool Stillin use Drinking utilities twice aday. Also 15.04.2021
they use 1.5L bottles,
20L buckets and 20L
containerstwice aday
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Flow

GP3d ocation rate | Elevation Distance

(m) (m)

Type Collection

PopulationWater CapacityDemand

Dailyestimatedamountof drinking
water in liters (based on25 L per

(L/s)

Thespringfor Verakambikambi,
at the bottom of a very steep
hill. PVC pipe was installedr6
. Normally use
years ago, however the spring 20L. containers
sps 622076.19, 072 37 200 ConcreteBox Stillin use Drlnklpg, has beeq L_Jsed fgr many years to fetch for
8950219.65 tank Cooking Low turbidity, reliable year o
washingkitchen
round utilities twice ada:
Theestimateduseisabout24 y
liters as said by one of the
femaleusers.
Itisusuallydirty in the rainy
Usingasteel season and not suitable for
621837.48, drum and - Cooking, drinking. i .
W5 8950040.13 0.008 37 200 PVC pipe Stillin use Washing Guide said it was installed in utilities twice aday
outlet WW?2andusesadrumfrom the
warto keepthe wellin shape.
Transmission Valesala depend on the two
Pipe Length: Drinking, springs as a primary source of
SP9 620426.62, 0283 145 30 }OOOm, Stillin Wash_lng, yvater, Whlch_bqth are located Normally use
8947282.98 DirectFed Cooking, in close proximity to the access .
. 20L containers
Water Shower roadroute(approx.70m)During to fetch for
Valesala Source wet seasons storm water from washingkitchen
6 : 46 364 | 36,4 9,1 Discharge the road usually comes down i g 29.04.2021
(Antioch) . ; utilities twiceaday.Also
Head: 13m into the streamandwater dam.
Transmission The village alrady have an they use 1.5L bottles,
620347.63, . . ! 20L buckets and 20L
SP10 8947205.64 0.171 146 30 Pipe Length: existingwater supplysystemin containers twice a da
' 800m,Direct the village with a 10KL storage Y
Fed Water water tanks with 3 stand pipes
Source
Occassionally used the stream
Still in in the wet seasorwhichlocated
. 619286.90, Shower, below the village Visitthe source
verakuji& STR3 8946132.92 N/R 212 280 Stream usebut Washing Animalwasteandhumanwaste once a day
rarelyused :
could enter into the water
sourcebelowthe village
7 37 | 265 | 265 | 6,625 - Veryoccasiona{seasonally 21.04.14
619117.92 Still in dependent).
STR4 e N/R 164 380 Stream usebut Swimming STR4slocatedright nextto a
8945757.94 S
rarelyused steep slope on which lies the
proposedroadaccess
Extended - SP1isverycloseto the access Normally use
sp11 | oI5 003 | 180 700 with a Stillin use \?Vgr;';'i?‘g' road 20Lcontainers
' bamboo 9 to fetch for
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Current Population#
PopulationWater CapacityDemand
water in liters (based on25 L per

Dailyestimatedamountof drinking

Water Source

GPS. ocation

Water SourceSpecifications

= Elevation Distance
rate Type

e ™

fromthe
rock

Status

Cooking,
Shower

Water source descriptions

Usedfor shower,washingand
drinking only by a few
residents.

¥ NOGEN

ALLIANCE

Method of

Collection

washing, kitchen
utilitiestwiceaday.Also
theyusel.5Lbottles,
20L buckets and 20L
containerstwice aday

SP12

619299.03,
8945675.87

0.15 198 290 NaturalPool

Stillin use

Washing,
Cleaning
Only
sometimes
drinking

SP12 is located at a lower
elevationcomparedto the road
and is situated about 100m
from access road construction
boundary

Visitthe sourceoncea
day

SP13

618936.03,
8946057.95

1.26 153 560 Spring

Stillin use

Drinking,
Washing,
Cooking,
Shower

SP13slocatedup gradientof
the access road
2.Managikikispringis for
washingand showeronly
sometimes drinking.
Thereisapipeherethat runsto
the top of the hill. The village
put it in with the intention of
pumping water up. The diesel
water pump they have bought
(as of September 2019, Kipor
Model No. KDP15H) with very
low dischargéhead(26m)is not
strong enough to pump the
water from the lottom of the
valley to the village. The
actually calculated hydraulic
dischage head is 136 from the
stream to the village.

Also the water quality has an
issuewith highcountof E.coli
bacteria in the spring water
source

SP14

618998.92,
8946663.61

Natural

0.08 172 900
pondage

Stillin use

Drinking,
Washing,
Cooking,
Shower

SP14slesslikelyto be affected
as it is located at a high
elevation compared to the
accessoad andisisolatedbya
hill.
Thespringislocatedbelowthe
village and about 716 meters
from the Acces$Road

Normally use
20L containers
to fetch for

washingkitchen
utilitiestwiceaday.Also
they use 1.5L bottles,
20L buckets and 20L
containers twice a day
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Current Population#

PopulationWater CapacityDemand
per day (L/day)

Dailyestimatedamountof drinking
water in liters (based on25 L per

person,per day)

Water Source

GPS. ocation

Water SourceSpecifications

Elevation

(m)

Distance

(m)

Status

Water source descriptions

& NOGEN

ALLIANCE

Method of

Collection

Animalwasteandhumanwaste
could enter into the water
sourcebelowthe village
- Mostly use the Tina River ban
Drinking, :
619610.99 Washing to dig shallows holes to collec Normally use
RCP1 21 N/A 69 100 TinaRiver Stillin use L water for drinkingandcooking. 20L containers
8945157.97 Cooking, : ;
Usethe Riverfor washingand to fetch for
Shower swimming washingkitchen
8 Habusi 6 34 | 34 | 850 . ’ _ washing 07.05.2021
Drinking This streams also called as utlrl]ltlest\Nlcead?)y.A;lso
LY Habusi stream is used to fetch| they use 1.5L bottles,
STR5 619528.28, N/R 68 100 Stream(wet Stillin use Washlng, water as alternative source 20L buckets and 20L
8945044.08 season) Cooking, : ) . . .
Shower whichwasnot goingto disturb containers twice a day
by the DamConstruction
Mostly use the Tina River ban Normally use
to dig shallows holes to collec 20L containers
Drinking, water for drinkingandcooking. to fetch for
9 Pachuki 20 | 30| 3 750 repz | 6199710131 0 63 100 TinaRiver | Stillinuse | W/ashing, Usethe Riverfor washingand _ washingkitchen 08.05.2021
8945382.01 Cooking, swimming. utilitiestwiceaday.Also
Shower they use 1.5L bottles,
20L buckets and 20L
containerstwice aday
RCP3 is locatedalong a Normally use
stretchedsectionof the river 20L containers
Drinking, Mostly use the Tina River ban to fetch for
. 620088.05, . . - Washing, to dig shallows holes to collec washingkitchen
10 Namopila 34 250 25 6,25 RCP3 8945526.81 NIA 63 100 TinaRiver Stillin use Cooking, water for drinkingandcooking. | utilitiestwiceaday.Also 08.05.2021
Shower Usethe Riverfor washingand they use 1.5L bottles,
swimming. 20L bucketand 20L
containerstwice aday
RCP4issmalldugwellin the Normally use
river bank to fetch water 20L containers
Drinking, to fetch for
620269.99, . . - Washing, washingkitchen
11 Komureo 3 15 15 375 RCP4 8945861 03 N/A 66 10 TinaRiver Stillin use Cooking, utilities twice aday . Also 08.05.2021
Shower they use 1.5L bottles,
20L buckets and 20L
containerstwice aday
I Mostly use the Tina River ban Normally use
Drinking, : .
620631.08 Cooking to dig shallows holes to collec 20L containers
12 Valekocha 10 60 6 15 RCP5 A N/A 57 100 TinaRiver Stillin use L water for drinkingandcooking. to fetch for 08.05.2021
8946173.06 Swimming, . ; o
Washing Us_ethe_RNerfor washingand _ _yvashlngkltchen
swimming, utilities twice aday.Also
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Flow

GPS.ocation rate Distance

Elevation

Type Collection

PopulationWater CapacityDemand

Dailyestimatedamountof drinking
water in liters (based on25 L per

e ™

It could be affected as a result
of turbidity due to the
accumulatedsedimentsanddirt
from upstreamactivities

STRY

620360.08,
8946392.23

N/R

66

250

Stream(wet
season)

Still in use
only during
wet season

Drinking,
Cooking,
Swimming,
Washing

STR7 is an alternative stream
that they can fetch water as
alternative source which was
not goingto disturbbythe Dam
construction. It was located
approximately250mwhichwas
just close to the village

they use 1.5L bottles,
20L buckets and 20L
containerstwice aday

13

Vatunadi

30

750

RCP6

620715.93,
8946132.02

N/R

57

100

TinaRiver

Stillin use

Drinking,
Cooking,
Swimming,
Washing

River Collection Point 6 is just
next to Point 5, and would
definitelyaffectedoncePoint5
is being contaminated as most
of the contaminatedwater will
pass by its location

Mostly use the Tina River ban
to dig shallows holes to collec
water for drinkingandcooking.
Usethe Riverfor washingand
swimming,

STR6

620715.93,
8946132.02

N/R

66

50

Stream
(wetseason)

Still in use
only during
wet season

Drinking,
Cooking,
Swimming,
Washing

STRE6 is located higher than th
river and an alternative stream
that they canfetchwaterwhich
was not going to disturb by the
Dam construction. It was
located approximately 50m
which just close to the village.
Duringheavy rain, water

becomesdurbid

Normally use
20L containers
to fetch for

washingkitchen
utilitiestwiceaday.Also
they use 1.5L bottles,
20L buckets and 20L
containers twice a day

08.05.2021
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Current Population#

PopulationWater CapacityDemand
per day (L/day)

Dailyestimatedamountof drinking
water in liters (based on25 L per

person,per day)

Water Source Water SourceSpecifications

Flow
GPS. ocation rate
(L/s)

Elevation Distance

(m) (m)

Status

Water source descriptions
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Method of

Collection

Kolanji shared the same two
spring water sources with
Valesala which was located
below the road approximately
70m.Duringwet seasonstorm
Normally use
water from the road usually :
. 20L containers
. comes down into the stream
Drinking, to fetch for
621129.99 Cookin and water dam. washingkitchen
14 Kolaniji 3 15 15 375 RCP7 o N/A 48 15 TinaRiver Stillin use DoKINg, Walking long distance up to - . Y 14.04.2021
8946765.46 Swimming, . g utilitiestwiceaday.Also
. Valesalavillageto fetch drinking
Washing they use 1.5L bottles,
clean water pose danger to
. 20L buckets and 20L
steep terranes which affect . .
. . containers twice a day
women and children especially,
during wet seasons
Alsothey used the TinaRiver
anddugout shallowholeson
the river bankto collectwater
Mostly use the Tina River ban Normally use
to dig shallows holes to collec 20L containers
Drinking, water for drinkingandcooking. to fetch for
621211.20, A - Cooking, Usethe Riverfor washingand washingkitchen
15 Veramaota 4 15 15 375 RCP8 8947033.79 N/A 45 300 TinaRiver Stillin use Swimming, swimming utilities twice aday.Also 08.05.2021
Washing they use 1.5L bottles,
20L buckets and 20L
containerstwice aday
Mostly use the Tina River ban Normally use 20L
to dig shallows holes to collec] containers to fetch for
water for drinkingandcooking. | washingkitchenutilities
Drinking, Usethe Riverfor washingand twice a day. In addition
622184.99, . . - Cooking, swimming theyusel.5Lbottles, 20
16 Taurasa 6 24 24 600 RCP10 8947326.99 N/A 36 300 TinaRiver Stillin use Swimming, buckets and 20L 08.05.2021
Washing containers twice a day.
Theyusethe river most
of their life to access
water.
Use the Tina River bank to dig Normally use
shallowsholesto collectwater 20L containers
Drinking, for drinking,cookingandother to fetch for
621914.06, . . - Cooking, household use. washingkitchen
17 Valebebel &2 20 100 10 2,5 RCP9 8947523 96 N/A 39 400 TinaRiver Stillin use Swimming, The stream at Valebebe area i utilities twicea day.Also 25.05.2021
Washing located just on the river bank they use 1.5L bottles,
whichthey usefor washingonly 20L buckets and 20L
containerstwice aday
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Flow

GP3d ocation rate | Elevation Distance

(m) (m)

Collection

water in liters (based on25 L per

PopulationWater CapacityDemand

Dailyestimatedamountof drinking

(L/s)

but duringwet seasorit cannot
beused
Mostly use the Tina River ban
to dig shallows holes to collec
water for drinkingandcooking.
Usethe Riverfor washingand
swimming Normally use
Therearemanyrainwatertanks .
s . . 20L containers
- within these villages, ranging
Drinking, e _ to fetch for
: TNRY pY[ daO2Y0 o
621914.06, . . - Cooking, washingkitchen
RCP9 N/A 39 400 TinaRiver Stillin use L communal) tanks, to pots - )
8947523.96 Swimming, . utilitiestwiceaday.Also
. collecting water from roofs.
Washing they use 1.5L bottles,
These tanks are seasonally
20L buckets and 20L
dependentandgenerallydry up containers twice a da
18 Tina 114 364 | 36,4 9,1 in the dry season. They are als y 15.04.2021
poorly maintained, with some
not containing catchment
devices, making them
redundant.
Newboreholedrill thisyear Normally use
2021 with PV®@and pump. 20L containers
4" Borehole Drinking, Occasionallyysedduringwet to fetch for
622117.66, & PVhand - Cooking, season to fetch water washingkitchen
BHY 8947769.72 N/R 48 100 pump(24m Stillin use Swimming, Washingandshowerjustabove | utilitiestwiceaday.Also
depth) Washing the borehole could pose they use 1.5L bottles,
contaminationto underground 20L buckets and 20L
borehole containerswiceaday
Mostly use the Tina River ban Normally use 20L
I to dig shallows holes to collec] containers to fetch for
Drinking, L . . o
623131.01 Ngalimbiu Cooking water for drinking,cookingand | washingkitchenutilities
19 Kathiana 11 175 | 17,5 4,375 RCP11 S aal  N/A 37 400 . Stillin use Lo other household use. twice a day. Also they| 11.05.2021
8947783.99 River Swimming, . .
Washing Usethe Riverfor washingand use 1.5L bottles, 20 L
swimming buckets and 20L
containerstwice aday
Itisdangerougo godunngthe Normally use 20L
wet season due to flooding, .
o . containers to fetch for
Drinking, which also makes the water L o
622892.00 Ngalimbiu Cooking more turbid washingtchenutilities
20 Haimane 30 100 10 2,5 RCP12 S N/A 33 295 . Stillin use LY : . . twice a day. Also they| 15.04.2021
8947952.00 River Swimming, Mostly use the Tina River ban
. . use 1.5L bottles, 20L
Washing to dig shallows holes to collec
o . buckets and 20L
waterfor drinking,cookingand containerstwice a da
other householduse. y
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Current Population#

PopulationWater CapacityDemand
per day (L/day)

water in liters (based on25 L per
person,per day)

Dailyestimatedamountof drinking

Water Source

GPS. ocation

Water SourceSpecifications

Elevation Distance

(m) (m)

Status

Water source descriptions
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Method of

Collection

Usethe Riverfor washingand
swimming
The stream is located just on
Still in use the river bank which they use
STR8 865288:30122 N/R 30 220 Stream duringwet stgzvr\:;rg for washingonly but duringwet
season season flood covered the
stream.
Mostly use the Tina River ban
to dig shallows holes to collec
water for drinking,cookingand
other household use.
- ornung, | # | Wer8Eroe docurrgne
rcp1g | 522877931 \a 27 150 Ngalimbiu |+ gyin yse | COOKING, which also makes the water
8948393.85 River Swimming, . . .

Washing more turbid. The V|Ilag§ is
concerned about the disince
and considers the walk to be
dangerous, especially for Normally use 20L
women/girls/children. They containers to fetch for
often gettired while walking. washingkitchenutilities

21 Vuramali 26 125 | 12,5 3,125 The stream is located just on twice a day. Also they| 11.05.2021
Still in use the river bank which they use use 1.5L bottles, 20L
STR8 62283816, N/R 30 225 Stream duringwet Show_e L for washingonlybutdurin)g;wet buckets and 20L
8948690.62 Washing : .
season season flood covered the containers twice a day
stream.
Drinking, SP1smndSP1l@relesslikelyto
623611.63 . - Washing, be affect since they are both
SP15 8948406.14 N/R 82 600 Spring Stillin use Cooking, locatedat ahigherelevationto
Shower the east side of the river.
. Theyarereadilyavailablebut
623635.32 \I/DVrlnl:]l_ng, requires distant walking and
SP16 894862é.68 N/R 92 225 Spring Stillin use C:oskilr?gi' used when river floods

Shower
Valebariki community use the
TinaRiverbankto digshallows Normally use 20L

Drinking, 2qu|;5_ to collekc_t Watecri fotrh con}t}gir;_;s r:o fettc_;l_r;_for

- : rinking, cooking and other washingkitchenutilities
22 Valebariki 6 | 40 | 4 1 Rcp14 | 52289388, 0 33 260 | NOAMBIU gy g | COOKING, household use. twice a day. Also they| 15.04.2021
8948814.11 River Swimming, . .

Washing Longd|stancdg the river water use 1.5L bottles, 20L
source which is steep and can buckets and 20L
be slippery during the wet containers twice a day
seasonsL (ntx &afefor
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Current Population#

PopulationWater CapacityDemand
per day (L/day)

Dailyestimatedamountof drinking
water in liters (based on25 L per

person,per day)

Water Source

GPS. ocation

Water SourceSpecifications

Elevation

(m)

Distance

(m)

Status

Water source descriptions

children to access water.
Noticed that children have
itchinessafter showerin the
river.

The stream is located just on

¥ NOGEN

ALLIANCE

Method of

Collection

Still in use the river bank which they use
622838.16, . Shower, . .
STR8 8948690 62 N/R 30 300 Stream duringwet Washing for washingonlybut duringwet
season. season flood covered the
stream.
Mostly use the Tina River ban
to dig shallows holes to collec
L water for drinkingandcooking.
Drinking, Usethe river for washingand
RCp14 | 52289388, )\ 33 goo | NIAIMbU T gy se | COOKING, swimming,
8948814.11 River Swimming, PR .
. L Odéngerougo goduringthe
Washing -
wet season due to flooding,
which also makes the water
moreturbid.
Used by 2X3KL rain water tanks are
some locatedin the villageandused
Rain 2x3KL families in for drinkingpurposemainlyb Normally use 20L
622676.60, : rest . inKingpurp niyby containers to fetch for
Water N/A 40 30 rainwater the Drinking some families. o o
Tanks 8949266.5 tanks communit washingkitchenutilities
23 Horohotul&?2 33 220 22 55 Y twice a day. Also they| 15.04.2021
Installed
use 1.5L bottles, 20 L
nearchurch buckets and 20L
STR8 is located near the Tina : .
River bank located 600m away containers twice a day
Still in use from the village. It is used only
STR8 622838.16, N/R 33 600 Stream duringwet Show_er, during wet seasons and dry up
8948690.62 Washing . )
season during dry weather.It is used
onlyduringwet seasonsinddry
up duringdry weather.
Drinking, | & etoverycloseto
622893.88, - Swimming, .
STR9 8948814 11 N/R 26 400 Stream Stillin use Shower, the river
Washing
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Current Population#

120

PopulationWater CapacityDemand
per day (L/day)

12

Dailyestimatedamountof drinking

water in liters (based on25 L per

person,per day)

Water Source

Flow
GPS. ocation rate
(L/s)

625602.64,

wr 8955236.65

N/A

Elevation

(m)

15

Distance

(m)

30

Water SourceSpecifications

Solar
borehole
pumpfrom
5m deep
well with
1x3Kl
tanks(6m)

Status

Stillin use

Drinking,
Cooking,
Shower,
Washing

Water source descriptions

The deep well was dug and
provided by GPPOL company
some years ago, It has been
installedwith asolarpump,6m
high tank frame with 2 x 3Kl
storage and a stand pipe
Opendry pit latrine waslocated
30m away from the well which
could contaminate the water
source with E. coli or
thermotolerant coliform
bacteria. The well was
unprotected because it has no
cover or a lid to protect it. Also
the storagetankonthe 6mhigh
tankframeneverdonecleaning
so it is possible to have high
deposit of mud and dirt ithe
tankwhichwill affectthe health
of the community which
drinkingthe water.

¥ NOGEN

ALLIANCE

Method of

Collection

Use 1.5L bottles, 20
buckets and 20L
containerstwice aday.
Thestoragemeets2to
3 days requirement of
the community.

625670.22,

BHO 8955247.88

N/R

15

30

Borehole
PVC hand
pumpwith
20m deep

Stillin use

Drinking,
Cooking,
Shower,
Washing

The bore hole was drilled by
Cleanwaterfor Lifeandinstall
with a Hand PVC pump
Washingandshowerjustabove
the borehole could pose
contamination to underground
borehole because there ino
waste water discharge pit
providedin the system.

Use 1.5L bottles, 20
buckets and 20L
containerswiceaday

625647.79,

BH10 8955247.88

N/R

15

30

Borehole
PVC hand
pumpwith
20m deep

Stillin use

Shower,
Washing

The bore hole was drilled by
Cleanwaterfor Lifeandinstall
with a Hand PVC pump
Washingandshowerjustabove
the borehole could pose
contamination to underground
borehole because there is no
waste water discharge pit
provided in the system. The
drilled location selected has
high turbidity level
underground which cannot be
ableto drink with it.

Usedx20bucketstwice
a day per person

26.04.2021
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Current Population#

PopulationWater CapacityDemand

per day (L/day)

Dailyestimatedamountof drinking
water in liters (based on25 L per

person,per day)

Water Source

GPS. ocation

Rain
Water
Tank

625660.64,
8955346.16

Flow
rate
(L/s)

N/A

Elevation

(m)

15

Distance

(m)

30

Water SourceSpecifications

3KL Rain
WaterTank

Status

Stillin use

Drinking,
Cooking

Water source descriptions

Private rain water tank already
setup with the properguttering
on the roof.
Thewater tank doesnot havea
proper tank frame base so it
was not safe, the current tank
frame base has timber placed
underneath and sitting
unbalance position on the
ground.

¥ NOGEN

ALLIANCE

Method of

Collection

Usel.5Lbottlesand20L
containers once a day

RCP17

626292.29,
8955020.48

N/A

12

700

Ngalimbiu
River

Stillinuse
butrarely
used

Swimming,
Washing

Occasionallysethe TinaRiver
bank to dig shallows holes to
collect water for drinking and
cooking.

Usethe Riverfor washingand
swimming,

Not frequently use the Tina
river becauseoflongdistance
to walk and reach the water
source.

Not frequently use the
river to do their
washing,swimming.The)
only bring their buckets
with clothes for
washing.

25

Komubeti

10

60

15

BH11

625517.54,
8955824.49

N/R

12

30

6"Borehole
(20m deep)
with Diesel
generator
waterpump
& 2X3kL=
6000liters
tank(ém
high)

Stillin use

Drinking,
Cooking,
Shower,
Washing

The Storage tank temporary
runsout of water dependingon
the availability of fuel for the
generator pump as each family
was responsible for a week as
per their schedule. Borehole
developed by Rural
Development Programme and
installém highwith a structural
steel tank frame.

Highlikelyto contaminatetheir
borehole because the
community does not have
propertoilet for wastedisposal
due to disposal of waste in the
bush. Also flies can transport
bacteria to their homes which
will affect their health and

hygiene

Usel.5Lbottlesand20L
containers twice a day
from 7 communalstand
pipes distributed in the
community.

26.04.2021
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Water Source Water SourceSpecifications Method of

No# Communities Status Water source descriptions

per day (L/day)
person,per day)

% H
k) c
) i)
5 8
0] S

%
o (=)
I o
- -
c c
) )
= =
5 S
(@) &)

Flow

GP3d ocation rate | Elevation Distance

(m) (m)

Type Collection

PopulationWater CapacityDemand

Dailyestimatedamountof drinking
water in liters (based on25 L per

(L/s)

Not frequently use the Tina
river because of long distance
- Stillinuse N to walk and reach the water Use20Lbucketsoncea
RCP18 62598041, N/A 5 460 Nga!|mb|u butrarely SW|mm_|ng, source. Occasionally use Tina day for household
8955875.78 River Washing . :
used riverwhenthe generatorwater washing
pump has no fuel, Also when
visitingfood gardens.
BH17isbuilt by CleanwWaterfor
Life in 2020 but after 3 months
a flood damaged the borehole
Not in use Drinkin PVC hand pump.
4" borehole ’ ng, PVhandpumpcannotbeable Use20Lbucketsoncea
626395.44, : damaged Cooking,
BH17 N/R 12 30 with PVC to move up and down when day for household
8956863.83 dueto flood Shower, . . .
hand Pump | ) pumping water with hand washing
in January | Washing .
because sand and sediments
went in to the bore casing
during the April flood last year
2020.
Deep well water source was
currentlyusedandneverrun They have 1x3KL of
26 Taona 30 | 100| 10 | 25 Deep well & Drinking, dry during dry season rainwater tank and the/ 7 ) 559
626382 82 aprivate3KL N Cooking M_ajor_ issue was no proper deepwellto fetchwater
w8 ool N/A 12 30 . Stillin use ' toilet in the village. They then used 1.5 water
8956754.73 rain Water Shower, :
) currently used bush as toilets | bottles and buckets to
Tank Washing S : .
place which it was a main carrywaterbackto their
issuesconcernandhealthrisk homes.
to the community
Rain Rainwater I This is the only good quality .
Water 626425.16 N/A 10 30 Storagdank Stillin use Dr|nk|_ng, drinkingwater sourcefor the Collectn waterbottles
8956841.29 Cooking . : and buckets.
Tank of 1000 entire community
Ocassionally, Tina river only be They used the
626170.36, Ngalimbiu Stillinuse Swimming, usedfor bighouseholdwashing Ng_allm_blmv_er onlyf_or
RCP17 N/A 9 200 . butrarely . and for garden purposes and | swimming,bigwashing
8956709.62 River Washing . R
used sometimes swimming before rarely and after
comingbackhome. gardening.
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Water Source Water SourceSpecifications Method of

No# Communities Status Water source descriptions

per day (L/day)
person,per day)

% H
k) c
) i)
5 8
0] S

%
o (=)
I o
- -
c c
) )
= =
5 S
(@) &)

Flow
GPS. ocation rate
(L/s)

Elevation Distance

(m) (m)

Collection

water in liters (based on25 L per

Type

PopulationWater CapacityDemand
Dailyestimatedamountof drinking

27 Matonasol,2&3

13

40

W9
(Matanaso
1

626441.08,
8955852.56

N/R

12

20

Groundwater

Still in use
with limited
use

Shower,
Washing

Thewellis not usedfor drinking
because it has bad odor. It is
used for washing and shower
and farming

It was observed that below 9m
(10m-30m) the water quality is
poor (bad swampy smell and
muddycolour)andexperienced
water turbidity for severatlays
of heavy rain.

Duringthe floods,water
becomedurbid

BH16
(Matanaso
1)

626403.38,
8955793.66

N/R

12

20

Borehole
with hand

pump

Still in use
but
restrictedto
one family

Drinking,
Cooking,
Shower,
Washing

Privateboreholewhichwas
drilled last year 2020

It was observed that below 9m
(10m-30m) the water quality is
poor (bad swampy smell and
muddycolour)andexperienced
water turbidity for severatlays
of heavyrain.

W10
(Matanaso
2)

626665.55,
8955842.28

N/R

12

25

Groundwater

Stillin use

Drinking,
Cooking,
Shower,
Washing

Wellwaslocatedapproximately
25m away from the houses

It was observed that below 9m
(10m-30m) the water quality is
poor (bad swampy smell and
muddycolour)andexperienced
water turbidity for severaldays
of heavy rain.

Duringthe floods,water
becomedurbid

BH15
(Matanaso
2)

626695.98,
8955800.59

N/R

12

20

Borehole
with hand
pump
(private)

Still in use
but
restrictedto
one family

Drinking,
Cooking,
Shower,
Washing

Communityboreholewhichwas
located near the church
building

It was observed that below 9m
(10m-30m) the water quality is
poor (bad swampy smell and
muddycolour)andexperienced
water turbidity for severatlays
of heavyrain.

They have 2x5KL of
rainwatertanks.Allthe
storage meets 1 week
requirement of all the

community

26.04.2021
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Current Population#

PopulationWater CapacityDemand

per day (L/day)

Dailyestimatedamountof drinking
water in liters (based on25 L per

person,per day)

Water Source

GPS. ocation

w11
(Matanaso
3)

626754.01,
8955837.78

N/A

Water SourceSpecifications

Elevation

(m)

12

Distance

(m)

20

Type

Groundwater

Status

Stillin use

Shower,
Washing

Water source descriptions

1. Wellislocatedinthe bush
where all the trees were
surrounded it

2. It was observed that below 9m
(10m-30m) the water quality is
poor (bad swampy smell and
muddycolour)andexperienced
water turbidity for severatlays
of heavy rain.

3. Duringthe floods,water
becomegurbid

Rain

water

Tank
(Private)

626402.19,
8955776.85

N/A

12

20

1rainwater
tank
(private)

Still in use
but
restrictedto
onefamily

Drinking,
Cooking

5KLrainwatertankwasinstalledat
Matanao 1 and privately used

Rain

water

Tank
(Comunal)

626746.63,
8955797.23

N/A

12

20

1communal
rain water
tank

Stillin use

Drinking,
Cooking

5KL rain water tank which was
installedat the matanasad3 church
building

¥ NOGEN

ALLIANCE

Method of

Collection

RCPR6

626254.43,
8955721.75

N/A

12

200

Ngalimbiu
River

Stillin use

Gardening,
Swimming,
Washing

1. Ocassionally,Tina river only be
usedfor bighouseholdwashing
and for garden purposes and
sometimes swimming before
comingbackhome.

They used the
Ngalimbiuriver onlyfor
swimming,big washing

and after gardening
onceaday

28

Mbaravule

50

1,25

BH12

626295.25,
8954808.15

N/R

12

50

4" Borehole
C/W Diesel
Pump& 10KL
tank

Stillin use

Cooking,
Shower,
Washing

1. It was constructed by GPPOL
Companysomeyearsbackand
still used today. It never runs
dry even during dry season.
They never use the Tina River

2. The community used generato
water pump to fill up the
storagetank andit canlastfor a
week before they can refill it
again.Thiscommunitydoesnot
have any shortage of water
issuewhichother communities
experienced. They also
collectedwaterfromthe GPPOL
1 storage water tank if they
needed because they located

closeto the substationarea.

Storagdank

27.04.2021
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Current Population#

200

PopulationWater CapacityDemand
per day (L/day)

20

Dailyestimatedamountof drinking
water in liters (based on25 L per

person,per day)

Water Source

GPS. ocation

Storage
Water
Tank

624179.76,
8953267.64

Water SourceSpecifications

Status

Flow
rate
(L/s)

Elevation Distance

(m) ) Type

3x3KIRain

NIA 21 water tank

150 Stillin use

Drinking,
Cooking

Water source descriptions

3x2KL Rain Water Tanks was
installedat 3 differentlocation
onthe raisedplatform.

¥ NOGEN

ALLIANCE

Method of

Collection

Usel.5Lbottlesand20L
containers twice a day

BH8

624165.07,
8953272.00

1x6" Bore
hole (30m
depth)and
Petrol
Generator
pump with
4x3KL rain
water tank

N/R 21 150 Stillin use

Drinking,
Cooking,
Shower,
Washing

Theboreholewasdevelopedby
RuralDevelopmenfrogramme
and installed 6m high with a
structural steel tank frame.
Water from Borehole is
pumpedinto the storagetanks
and further distributed to the
individual houses by stand
pipes.

4x2KL storage tanks can meet
the 3 daysdemandof the entire
community. Storage tanks
temporary runs out of water as
it depending on availability of
fuel for the generator pump.
The borehole will not be
affected by the dam
construction or road
construction activities as it
locatedfar from the TinaRiver

4 standpipes& usel.5L

bottles,20Lbucketsand

20L containers twice a
day

RCR1

625111.74,
8953376.76

Stillin use
butrarely
used

Ngalimbiu

N/A 15 River

510

Swimming,
Washing

OccasionallyseTinariver
whenthe generatorwater
pump has no fuel

Usethe NgalimbiuRiver
only for washing and
swimmingonlyattimes

23.04.2021

30 Mbubulul,2&3

20

300

30

7,5

W12

626878.87,
8955547.47

N/A 12 20 Groundwater| Stillin use

Shower,
Washing

Communagroundwaterwellis
located under the fruit tress
about 20m from the house
funded by US Aid.

Duringthe floods,water
becomesgurbid

Useonlyfor showerand
washing twice a day

W13

626920.78,
8955504.33

N/A 9 30 Groundwater| Stillin use

Shower,
Drinking,
Washing

Communagroundwaterwellis
located under the fruit tress
about 30m from the house.
Thewellis protectedwith a
Concrete lid

Neverrunsdry throughouta
year

Use only for shower,
drinkingandwashing
twice a day

27.04.2021

TemporaryWater SupplyReplacemenRevisiorl

62




August2021

No# Communities

)
{=
L)
0
>
)
ac
=
c
()
S
S
]
O

Current Population#

PopulationWater CapacityDemand

per day (L/day)

Dailyestimatedamountof drinking
water in liters (based on25 L per

person,per day)

Water Source

GPS. ocation

Flow
rate
(L/s)

Elevation

(m)

Distance

(m)

Water SourceSpecifications

Type

Status

Water source descriptions

1. Communafgroundwaterwellis
located in the

¥ NOGEN

ALLIANCE

Method of

Collection

w14 626884.42, N/A 12 20 Groundwater| Stillin use Showgr, villageandprotected Useonlyfor shpwerand
8955477.83 Washing ; washing twice a day
2. Duringthe floods,water
becomedurbid
1. Privategroundwaterwellis
located near one of the
W15 626842.36, N/A 12 20 Groundwater| Stillin use Showgr, community housing. Useonl;_/for sh_owerand
8955367.52 Washing : washing twice a day
2. Duringthe floods,water
becomedurbid
1. Itwas drilled in 2020 at 9m
9m deep Drinking, deep supplied with a 5KL
626759.39, borehole - Shower, storagetank andastandpipe.|t
BHIL3 8955316.37 N/R 12 20 with solar Stillin use Washing, never runs dry throughout the
pump Cooking year. Also it save 30 people in
the community
1. Borehole is located with hand
9m deep pumpandis privatelyusedby 1
626832.81, borehole - Shower, household Duringthe flooding,
BH14 8955377.69 N/R 13 20 with hand Stillin use Washing the water becomes turbid. Use1.5_LbottIes_and20L
containers twice a day
pump It neverrunsdry throughout
the year.
1. The 3KL rain water tank was
installedat the churchbuilding
Rain 626874.10 Communal a solid concrete base and the
Water Canl N/A 13 20 3KL rain Stillin use Drinking gutter already installed with it
8955467.20 )
Tank water Tank 2. Never carry out tank cleaning
regularlyto removedebrisand
dirt insidethe tank
Thecommunityhasmultiple water
b — lysourcesTheyrely rarelyon Usethe NgalimbiuRiver
626454.471 Ngalimbiu . Swimming, | SYPPY yret : ,
RCP15 8955455.85 N/A 11 400 River Stillin use Washing the River. They swim in the river only for washing and

after gardening works.

swimmingonly at times

TemporaryWater SupplyReplacemenRevisiorl
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AppendixCRiskAssessmenand Recommendation

ThreatSources

& \NOGEN

ALLIANCE

Community Water Source Status AccesRoad Dam Likelyhood Consequences RiskLevel Recommendation Remarks
Construction | Construction
STR1 Notin use N/A STR1is at alow lying area in { LIKELY INSIGNIFICANT MODERATE Erosioncontrol HEChasprovidedwater tankswith
(Maravastream) valley near the village and measures such as | total Capacityf5X2,100L=10,200L
located close to the existing sediment ponds with rain water collection
access road which used for anddrainage accessories on 06.07.2021
U p local purpose. In addition to system should be
the risk caused by the existing effectively
use,it would beaffectedfrom implementedto
surfacerunoff from the Access avoidthe
Roadconstruction. sedimentatiorand
STR2 Stillin use N/A STR2 is likely be affected by | LIKELY INSIGNIFICANT MODERATE runoff enteringthe
(Betikopostream) AccesfRoadconsturctionthat water sources.
Vi p will be conducted from sta. Provide the total
9+500kmto 11km ofLot1. 5KLlwatertanksto
supportthe water
SP3 Stillin use Drinking, SP3slesslikelyto beaffected | UNLIKELY MAJOR HIGH gzzz*nmsvt;‘_’trg?r
(Maravaspring) Cooking by Access Road Construction Due thg relativ'e
U p considering the location and case of acess
elevation profile of it. '
Marava water can
be supplemented
Marava — — - -
SP4 Stillin use Drinking, 1. SP4is less likely to be UNLIKELY MINOR MODERATE bywatertrucksand
(Betikopospring) Cooking affected by Access Road it has been
Constructiorconsidering operated by HEC.
the locationandelevation Posasavater
profile of it. sourcewill beused
2. Risk of flooding, where and developed by
Vs p turbid waterentersinto CBSP to supply
the collection basin. water to Marava,
3. Flow rate is very low so it Ngorti and Valele
causeovercrowedin the by constructing
morningandeveningtime water dam,
to collect water in the receivingstorage
spring tank, Distribution
SP5 Limiteduse | Drinking, 1. SP5 will rarely be RARE INSIGNIFICANT LOW Reservoitankand
(Posasapring) Shower, impactedby anykindof the pipeline and
Washing, construction due to its fittingsfor the pro-
Cooking p p location in the virgin ject.
forests.
2. ltislocatedfar awayfrom
community.
STR1(Marava Notin use N/A STR1is at a low lying area in { LIKELY INSIGNIFICANT MODERATE Erosioncontrol HEasprovidedwater tankswith
stream) valley near the village and measures such as | total Capacityof 2X2,100l=4,200L
located close to the existing sediment ponds with rain water collection
access road which used for anddrainage accessories on 06.07.2021
Valele N p local purpose. In addition to system should be
the risk caused by the existing effectively
use,it would beaffectedfrom implementedto
surfacerunoff from the Access avoidthe
Roadconstructon. sedimentationand
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Community

Water Source

Status

ThreatSources

AccesRoad

Dam

Likelyhood

Consequences

RiskLevel

& \NOGEN

Recommendation

ALLIANCE

REINEIS

Construction

Construction

unusable.
Dryingout inthe past.

sourcewill beused
and developed by
CBSP to supply
water to Marava,
Ngonti and Valele
by constructing
water dam,

SP3 Stillin use Drinking, SP3is less likely to be UNLIKELY MAJOR HIGH runoff enteringthe
(Maravaspring) Cooking affected by Access Road water sources.
Constructionconsidering Provide the total
thelocationandelevation 5KLlwatertanksto
profile of it. supportthe water
Risk of natural flooding, consumptionfor
whereturbid waterenters drinkingwater.
into the collection basin Duetherelative
ease of access,
vaBt SQa g4t
be supplemented
bywatertrucksand
it has been
operated by HEC.
P P Posasavater
sourcewill beused
and developed by
CBSP to supply
water to Marava,
Ngonti and Valele
by constructing
water dam,
receivingstorage
tank, Distribution
Reservoitankand
the pipeline and
fittings for the
project.
SP3 Stillin use Cooking SP3 s less likely to be UNLIKELY MAJOR HIGH Erosioncontrol HEGasprovideda2,100L
(Maravaspring) affected by Access Road measures such as watertankon 27.06.2020.
Constructiorconsidering sediment ponds HEQasprovidedrainwater
thelocationandelevation anddrainage collection accessories on
P P profile of it. system should be 17.03.2021.
Risk of natural flooding, effectively
whereturbid waterenters implementedto
into the collectionbasin avoidthe
SP6 Usuallydried | Washing SPdssituatedbelowthe LIKELY INSIGNIFICANT MODERATE sedimentatiorand
(NgongotiSpring) | up road access so during runoffenteringthe
rainnytimesit capturesa water sources.
lot storm water on the Provide the total
O D excavated roadstrip and 5KLlwatertanksto
produced storm water supportthe water
andsedimentghat went consumptionfor
. down to the stream. drinkingwater.
Ngongot Unreliableduringdry Due the relative
seasons. ease of access,
w4 Notin use N/A W4 has been N/A N/A N/A b 32y IvaatérA Q
abandondonedoit isnot canbe
analyzed in the impact supplementedby
assesment. watertrucksandit
Lackof maintenanceby hasbeenoperated
community users has by HEC.
o D made the source Posasavater
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Community

Water Source

Status

ThreatSources

AccesRoad

Construction

Dam
Construction

Likelyhood

Consequences

RiskLevel

& \NOGEN

Recommendation

receivingstorage
tank, Distribution
Reservoitankand
the pipeline and
fittings for the
project.

ALLIANCE

REINEIS

Communities

+ SN Qly

SP1 Stillin use Drinking, 1. SP1 will not be affected | UNLIKELY INSIGNIFICANT LOW
Cooking considering the existing
Washing, drainage along the accesy
Cleaning road and the upgradation
ofit. Further,the depthto
P P be excavated is under
0.7m according to the
design.
2. ltisafftected byrunoff
usuallyduringheavyrain.
SP2 Stillin use Drinking, 1. SP2 will not be affected | UNLIKELY INSIGNIFICANT LOW
Cooking considering the existing
Washing, drainage along the acces
Cleaning road and the upgradation
of it. Further,the depthto
P P be excavated is under
0.7m according to the
design.
2. ltisafftected byrunoff
usuallyduringheavyrain.
BH2 Stillin use Drinking, BH2 will not be affected RARE MINOR LOW
Cooking considering the existing
Washing, drainagealongthe accessoad
Cleaning p p and the upgradation of it.
Further,the depthto be
excavatedsunder0.7m
accordingo the design
BH3 Notin use N/A BH3 will not be affected N/A N/A N/A
considering the existing
drainagealongthe accessoad
p p and the upgradation of it.
Further,the depthto be
excavatedsunder0.7m
accordingo the design.
BH4 Stillin use Cleaning, BH4 will not be affected RARE MINOR LOW
Washing considering the existing
drainagealongthe accessoad
p p and the upgradation of it.
Further,the depthto be
excavatedsunder0.7m
accordingo the design.
BH5 Stillin use Drinking, 1. BHS5 will not be affected | RARE MAJOR MODERATE
Cooking considering the existing
Shower, drainage along the acces
Washing road and the upgradation
ofit. Further,the depthto
p p be excavated is under

0.7m according to the
design.

2.  Overpressurdérom
communitiedueto all
the communitiesusing

Even it has low risk
to road
constructionworks
androadlevel, HEC
will need to take
precaution
measures to install
sediment traps
along the road as
wellaskeepaclose
monitoring
schedule to ensure
all sediments are
well contained
within the road
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ALLIANCE

ThreatSources

Community Water Source Status Acces®Road Dam Likelyhood Consequences RiskLevel Recommendation Remarks
Construction | Construction

this sourcefor drinking
purposes.

BH6 Stillin use Washing, BH6 will not be affected RARE MINOR LOW
Cleaning considering the existing
drainagealongthe accessoad
p p and the upgradation of it.
Further,the depthto be
excavatedsunder0.7m
accordingo the design.

W1 Stillin use Shower, 1. Wlisatalow lying UNLIKELY INSIGNIFICANT LOW
Washing terrainandisverycloseto
road access, however,
considering the existing
drainage and the
development of it, it will
not be affected. Further,

P P the depthto beexcavated
is under 0.7m according
to the design
2.Riskof contamination
due to surface runoff
duringflooding
conditions.
w2 Notin use N/A W2isnotin use. N/A N/A N/A
p p
W3 Notin use N/A W3hasbeenabandondoned N/A N/A N/A
so it is not analyzed in the
P P impact assesment.
SP7 Stillin use Drinking SP7 is at high risk of being ALMOST MAJOR Erosioncontrol 1. HEasprovidedawater
contaminatedromrunoffand | CERTAIN measures such as tank(5KL) on 23.06.2020.
O sediments deposits being sediment ponds 2. HEQasprovidedawater
P washeddown from up stream anddrainage tank(2KL) on 04.07.2020.
however it is rarely used due should be 3. HEasprovidedrainwater
to smallquantity. effectively collection accessories on
SP8 Stillin use Drinking, SP8sat veryhighriskofbeing | UNLIKELY MAJOR HIGH implementedto 29.03.2021.
Cooking contaminated by surface avoid the sed
Vs p runoff however it is well imentationand
concealed by concrete box runoff enter-ingthe
water sources.
5 Verakambikambi _ : : : : : 2. Provide the total
W5 Stillin use Cooking, WS5 is at very high risk of being POSSIBLE MODERATE HIGH 5KLwatertanksto
Washing contaminated by surface supportthe water
runofflt that brings down consumptionfor
sediments and contaminants drinkingwa-ter.
from AccesfRoadconstruction. 3. Due the relative
N ease of agess,
v P +8N} L FYoA
water can be
supplementedoy
water trucks and it
hasbeenoperat-ed
by HEC.
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ThreatSources

Community Water Source Status Acces®Road Dam Likelyhood Consequences RiskLevel Recommendation Remarks

Construction Construction

6 ValesalgAntioch)

SP9

Stillin use

SP10

Stillin use

Drinking,
Washing,
Cooking,
Shower

SP9 likely would be affected
due to its lower elevation
compared to the road and
which will influence the
contaminationanddeposition
of sediments from surface
runoff

LIKELY

MAJOR

Posasavater
sourcewill beused
and developed by
CBSP to supply
water to Marava,
Ngonti and Valele
by constructing
water dam,
receivingstorage
tank, Distribution
Reservoitankand
the pipeline and
fittingsfor the pro-
ject.

SP10ikelywould be affected
due to having location at a
lower elevation compared to
the road and which iat high
risk of being contaminated
from depositionof sediments
from surface runoff

LIKELY

MAJOR

TemporaryWater SupplyReplacemenRevisiorl

Erosioncontrol
measures such as
sediment ponds
anddrainage
should be
effectively
implementedto
avoidthe
sedimentationand
runoff enteringthe
water sources.
There is a need to
protect the two
water spring
sources at Valesala,
by constructing a
separateconcrete
wall barrier to
prevent runoffs. A
new water dam
needs to be
constructedto
protect the water
sourceaswell asto
capturemostof the
water coming out
from the rock and
ground.

Since both the
water sources are
atextremerisk,rain
water tanks will be
providedto
augment the
drinkingwater
requirement.
Provide the total
9KLwatertanksto
supportthe water
consumptionfor
drinkingwater.
CBSPlanhasbeen
in developing for
this community.

HEGasprovidedWatertankswith
capacity of 2X5000 liters=10,000
liters with rain water collection
accessories on 30.04.2021
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Status

ThreatSources

AccesRoad
Construction

Dam
Construction

Likelyhood

Consequences

RiskLevel

& \NOGEN

Recommendation

ALLIANCE

REINEIS

STR3 Stillin use Shower, STR3 will unlikely be affected | UNLIKELY INSIGNIFICANT LOW
Washing N by Access Road Construction
U p worksdueto the distancefrom
the road
STR4 Stillin use Swimming STR4 is located approx.200m| POSSIBLE INSIGNIFICANT LOW
from a steep slope on which
O b liesthe proposedroadaccess
and activities from road
construction would result in
sedimentsandrunoff.
SP11 Stillin use Drinking, SP1lisverycloseto the access | LIKELY MAJOR
Washing, road and accordingly would
Cooking, O likely be affected by
Shower P constructionactivitiesbut used
by a small number of
communitymembers.
SP12 Stillin use Washing, SP12 is located at a lower LIKELY MINOR HIGH
Cleaning elevation compared to the
Onlysometimesdrinking roadandwouldbe affectedby
U p erosion of disturbed soils
Verakuji& Managikiki
Villages
SP13 Stillin use Drinking, SP13 is located up gradient off RARE MODERATE LOW
(Tapetapespring) Washing, the access road. Hence, the
Cooking, impacts caused by the road
Shower P P leveling and compaction
activitiesareunlikelyto occur.
SP14 Stillin use Drinking, SP14 is less likely to be RARE MODERATE LOW
Washing, affected as it is located at a
Cooking, highelevationcomparedo the
Shower accessoadandisisolatedby a
hill.
p p
RCP1 Stillin use Drinking, During the dam construction | ALMOST MAJOR
Washing, the Tina River will experience | CERTAIN
Cooking, highturbidity level in the Tina
Shower O river and expected a lot of
P sediments discharge to the
river which will affect the
water collection points in the
river bank.
Habusi STR5 Stillin use Drinking, STRSslocatedatanelevation | RARE MAJOR MODERATE
(HabusiStream) Washing, higher than the river and
Cooking, therefore, not affected from
Shower the im-pacts from dam
p p construction

Erosioncontrol
measures such as
sediment ponds
anddrainage
should be
effectively
implementedto
avoidthe
sedimentatiorand
runoff enteringthe
water sources.
Supply communal
rain potable water
tankfor the village
for drinking and
cookingonly while
for washing and
shower they have
to walk down the
streamasnormally
they always did
every day

There are a few
residents who rely
on other water for
drinking, washing
and cleaning with
high likelihood and
rare ugge, during
waterturbidity high
andunusable
conditions,
alternatewater
sources SP13 and
SP14 shall be used|
Provide the total
6KLwatertanksto
supportthe water
consumptionfor
drinkingwater.
5.CBSP plan has
beenin developing
for thiscommunity.

HEChasprovidedwatertank(5KLpn

06.07.2020.

Habusicommunity
has an alternative
watersourceabout
100 m away from
their village. The
Habusiwater
stream will not be
affected so the
communitycanuse
it for swimming,
washing, cooking
and drinking. Also
supply communal
rain potable water
tank for theolder
peoplein villagefor

drinkingand
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ThreatSources

Community Water Source Status Acces®Road Dam Likelyhood Recommendation Remarks

Construction Construction

Consequences RiskLevel

cooking only while
for washing and
swimmingthey will
still needto usethe
Habusistream.
Provide the total
1KLwatertanksto
supportthe water
consumptionfor
drinkingwater.

RCP2 Stillin use Drinking, During the dam construction | ALMOST MAJOR
Washing, the Tina River will experience | CERTAIN
Cooking, highturbidity level in the Tina
Shower river and expected a lot of
sediments discharge to the
river which will affect the
water collection points in the
river bank.
9 Pachuki
RCP3 Stillin use Drinking, During the dam construction | ALMOST MAJOR
Washing, the Tina River will experience | CERTAIN
Cooking, highturbidity level in the Tina
Shower river and expected a lot of
sediments discharge to the
river which will affect the
water collection points in the
river bank.
10 Namopila

Water Supply
replacement shall
be provided as no
reliablewater
supply during the
DamConstruction.
Supply communal
rain potable water
tank for the village
for drinking and
cooking only while
for the other
purpose they will
still needto usethe
river either to dig
shallow wells at
riverbankto collect
water or use at
source

Provide the total
1KLwatertanksto
supportthe water
consumptionfor
drinkingwater.

TemporaryWater SupplyReplacemenRevisiorl

Water Supply
replacement shall
be provided as no
reliablewater
supply during the
DamConstruction.
Supply communal
rain potable water
tank for the village
for drinking and
cooking only while
for the other
purpose they will
still needto usethe
river either to dig
shallow wells at
riverbankto collect
water or use at
source

Provide the total
6KLwatertanksto
supportthe water
consumptiorfor
drinkingwater.
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HIGH

August2021
ThreatSources
Community Water Source Status Acces®Road Dam Likelyhood Consequences
Construction | Construction
RCP4 Stillin use Drinking, Thisisaverysmallcommunity | ALMOST MAJOR
Washing, and river is the only source of | CERTAIN
Cooking, water supply, that will be
Shower affectedby damconstruction.
11 Komureo p U
RCP5 Stillin use Drinking, During the dam construction | ALMOST MAJOR
CookingSwimming, the Tina River will experience | CERTAIN
Washing highturbidity level inthe Tina
N river and expected a lot of
p v sediments discharge to the
river which will affect the
water collection points in the
river bank.
STRY Stillin use Drinking, STR7 is likely affected by LIKELY MODERATE
CookingSwimming, AccesfRoadConstruction.The
Washing entrance of the stream is
situated near the proposed
Access Road alignment.
12 Valekocha
v P
RCP6 Stillin use Drinking, During the dam construction | ALMOST MAJOR
CookingSwimming, the Tina River will experience | CERTAIN
Washing highturbidity level inthe Tina
. N river and expected a lot of
13 Vatunadi P v sediments discharge to the
river which will affect the
water collection points in the
river bank.

TemporaryWater SupplyReplacemenRevisiorl
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Recommendation

This is a small
communityand
very close to
Namopila..

Water Supply
replacement shall
be provided asno
reliablewater
supply duing the
DamConstruction.
Provide the total
1KLwatertanksto
supportthe water
consumptionfor
drinkingwater.

ALLIANCE

REINEIS

Valekochéave an
alternatewater
source to rely on
during the event of
river water being
unusableSincehe
alternatewater
supply stream will
be-cometurbid
during the rainy or
flood seasonwater
supplyreplacement
in for of Rainwater
tank needs to be
provid-edto
supplement.
Provide the total
2KLlwatertanksto
supportthe water
consumptionfor
drinkingwa-ter.

At this elevation
boreholesmaynot
be considered and
not befeasibledue
to accesshility
limitations.
Valekochanaybe
able to share the
water supplied to
Valesala (650 m
north) through a
gravity fed water
supply.

The villages on the
westernsideof the
TinaRiver.
Vatunadi have an
alternatewater
source to rely on
duringthe eventof
river water being
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ThreatSources
Community Water Source Status Acces®Road Dam Likelyhood Consequences RiskLevel Recommendation Remarks
Construction | Construction
STR6 Stillin use Drinking, STR6 is less likely to be RARE MODERATE LOW unusable Sincethe
CookingSwimming, affectedasit islocatedhigher alternatewater
Washing than the river level elevation supply stream will
therefore surface runoff is becometurbid
towards the river. during the rainy or
flood seasonyater
supplyreplacement
in for of Rainwater
P tankneeds to be
providedto
supplement.
Provide the total
1KLwatertanksto
supportthe water
consumptionfor
drinkingwater.
RCP7 Stillin use Drinking, During the dam construction | ALMOST MAJOR This is a small
CookingSwimming, the Tina River will experience | CERTAIN communityandthe
Washing highturbidity level in the Tina water supply
river and expected a lot of providedto
sediments discharge to the Valesala may also
river which will affect the be used to supply
water collection points in the Kolanji.However,
river bank. since the distance
to fetchcleanwater
- was very far and
14 Kolanji P steep, HEC need to
supply rain water
tank to the village
for only drinking
andcooking
Provide the total
1Klwatertanksto
supportthe water
consumptionfor
drinkingwa-ter.
RCP8 Stillin use Drinking, During the dam construction | ALMOST MAJOR The community will
CookingSwimming, the Tina River will experience | CERTAIN needthe communal
Washing highturbidity level in the Tina rain water tank for
river and expected a lot of eachcommunityfor
sediments discharge to the drink-ingand
15 Veramaota b river which will affect the cookingonly.Allthe
water collection points in the tanks that will be
river bank. supplied need to
have tank base
frames include the
roof catchment
with all the gutters
RCP10 Stillin use Drinking, During the dam construction | ALMOST MAJOR and accessories to
CookingSwimming, the Tina River will experience | CERTAIN completethe instd-
Washing highturbidity level inthe Tina lation. Forthe other
river and expected a lot of purpose, they can
sediments discharge to the still use the Tina
16 T river which will affect the River or can dig a
aurasa p . o
water collection points in the shallow well near
river bank. the river to access
water during dry
seasons
Water Supply
replacementshall

TemporaryWater SupplyReplacemenRevisiorl
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Community

Water Source

Status

ThreatSources

AccesRoad
Construction

Dam
Construction

Likelyhood

Consequences

RiskLevel

17

Valebebel&2

RCP9

Stillin use

Drinking,
CookingSwimming,
Washing

During the dam construction
the Tina River will experience
highturbidity level in the Tina
river and expected a lot of
sediments discharge to the
river which will affect the
water collection points in the
river bank.

ALMOST
CERTAIN

MAJOR

18

Tina

RCP9

Stillin use

Drinking,
CookingSwimming,
Washing

During the dam construction
the Tina River will experience
highturbidity level in the Tina
river and expected a lot of
sediments discharge to the
river which will affect the
water collection points in the
river bank.

ALMOST
CERTAIN

MAJOR

BH7

Stillin use

Drinking,
CookingSwimming,
Washing

BH7islesslikely to be affected
asit islocatedaboveriver level
and surfacerunoff asindicated
by flow meshisin the direction
towards the river

RARE

MAJOR

19

Kathiana

RCP11

Stillin use

Drinking,
CookingSwimming,
Washing

During the dam construction
the Tina River will experience
highturbidity level in the Tina
river and expected a lot of
sediments discharge to the
river which will affect the
water collection points in the
river bank.

ALMOST
CERTAIN

MAJOR

20

Haimane

RCP12

Stillin use

Drinking,
CookingSwimming,
Washing

During the dam construction
the Tina River will experience
highturbidity level inthe Tina
river and expected a lot of
sediments discharge to the
river which will affect the
water collection points in the
river bank.

ALMOST
CERTAIN

MAJOR

TemporaryWater SupplyReplacemenRevisiorl
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Recommendation

be providedduring
the Dam
Construction.
Provide the total
1KLwatertanksto
supportthe water
consumptionfor
drinkingwa-ter.

ALLIANCE

REINEIS

Water Supply
replacement shall
be provided asno
reliablewater
supply during the
DamConstruction.
Provide the total
3KLwatertanksto
supportthe water
consumptionfor
drinkingwater.

MODERATE

Tinacommunityhas
a reliable water
sourcerecently
installed in form of
Borehole. And the
dependence on the
river is decreasing
gradually.

Since the CBSP als
has planned for a
robustwater supply
network for Tina
andnearby
communities, HEC
can support the
developmenbfthe
plan with CBSP.

Water Supply
replacement shall
be providedduring
the Dam
Construction.
Provide the total
5KLlwatertanksto
supportthe water
consumptionfor
drinkingwater.

Haimane have an
alternatewater
source to rely on
duringthe eventof
river water being
unusable Sincethe
alternatewater
supply stream will
becometurbid
during the rainy or
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ALLIANCE
ThreatSources
Community Water Source Status Acces®Road Dam Likelyhood Consequences RiskLevel Recommendation Remarks
Construction | Construction
STR8 Stillin use Shower, STR&slocatedjustontheriver | UNLIKELY MODERATE MODERATE flood seasonyater
Washing bank which they use for supplyreplacement
washing only but during wet in form of Rain
season flood covered the watertankneedsto
stream. The impact from road be provided to
p p construction or dam supplement.
construction is unlikely. 2. Provide the total
3KLwatertanksto
supportthe water
consumptionfor
drinkingwater.
RCP13 Stillin use Drinking, During the dam construction | ALMOST MAJOR Vuramalihas
CookingSwimming, the Tina River will experience | CERTAIN multiple water
Washing highturbidity level in the Tina sourceghat canbe
o river and expected a lot of reliableduringdam
P sediments discharge to the constructionworks
river which will affect the andflooding
water collection points in the events.
river bank. No,alternatewater
STR8 Stillin use Shower, STR&slocatedjustontheriver | UNLIKELY MODERATE MODERATE supply is required
Washing bank which they use for for thiscommunity.
washing only but during wet
p p season flood covered the
stream. The impact from road
21 Vuramali construction or dam
constructionis unlikely.
SP15 Stillin use Drinking, SP15 is less likely to be affect| RARE MODERATE LOW
Washing, sincetheyareboth locatedat a
Cooking, higher elevation to the east
Shower P P side of the river, so there is no
impacts from dam
construction.
SP16 Stillin use Drinking, SP16 is less likely to be affect| RARE MODERATE LOW
Washing, sincetheyareboth locatedat a
Cooking, higher elevation to the east
Shower P P side of the river, so there is no
impacts from dam
construction.
RCP14 Stillin use Drinking, During the dam construction | ALMOST MAJOR Valebariki have an
CookingSwimming, the Tina River will experience | CERTAIN alternatewater
Washing highturbidity level in the Tina source to rely on
O river and expected a lot of during the event of
P sediments discharge to the river water being
river which will affect the unusable. Since the
water collection points in the alternatewater
river bank. supply stream will
STR8 Stillin use Shower, STRS8 is located on the river UNLIKELY MODERATE MODERATE be-cometurbid
Washing bank which they use for during the rainy or
22 Valebariki washing and only flood can flood seasonwater
affect the water source. The supplyreplacement
impact from road construction in form of Rain
ordamconstructionisunlikely. watertankneedsto
p p be provided to
supplement.

2. Provide the total
1KLwatertanksto
supportthe water
consumptionfor

drinkingwa-ter.

TemporaryWater SupplyReplacemenRevisiorl
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Construction

Dam
Construction

Likelyhood

Consequences

RiskLevel

4
P INOGEN

Recommendation

ALLIANCE

REINEIS

RCP14 Stillin use Drinking,Cooking, During the dam construction | ALMOST MAJOR Horohotu have an
Swimming,Washing the TinaRiverwill experience | CERTAIN alternatewater
highturbidity levelinthe Tina source to rely on
b O river and expected a lot of duringthe eventof
sediments discharge to the river water being
river which will affect the unusableThe
water collection points in the alternatewater
river bank. supply stream will
STR8 Stillin use Shower, STR8 is located on the river | UNLIKELY MODERATE MODERATE becometurbid
Washing bank which they use for during the rainy or
23 Horohotu1&2 washing and only flood can flood season. To
P P affect the water source. The copeupdur-ingthe
impactfrom roadconstruction abovedescribed
or damconstructionis unlikely. condktions Rain
STR9 Stillin use Drinking, STR9 is located on the river UNLIKELY MODERATE MODERATE water tank arealso
Swimming, bank which they use for available.
Shower, washing and only flood can Hence there is no
Washing P P affect the water source. The requirementof any
impactfrom roadconstruction additional waer
or damconstructionis unlikely. supplyreplacement
W7 Stillin use Drinking, 1. Abuabili is located far RARE INSIGNIFICANT LOW Similarto the other The deep well was dugnd
Washing, from Tina River and all communities provided by GPPOL company
Cooking, water sources at the located on the some years ago, It has been
Shower villagearelocatedat a bit downstream flood installedwith asolarpump,6m
higherelevationfrom the plains, there are high tank frame with 1 x 3KI
river. multiplewater sup- storage and a stand pipe
2. Further, there is a ridge ply sources rarely The bore hole was drilled by
p p betweenthe riverandthe use the Ngalimbiu RuralDevelopmenProgramme
water sources, thus, less River. and install with a Hand PVC
chance to be affected by During the events pump
the Dam construction. of river water
3. During rainy days face becomingturbid,
problem for pumping as alter-nate water
solar pump cannot be sources in the
used. They hire Diesel community canbe
o4 Abuabil BH9 Stillin use Drinki_ng, pumpduringthesekindof | RARE MINOR LOW used.
Washing, events. No alternative
Cooking, p p water supply
Shower replacement is
requiredfor this
community.
BH10 Stillin use Shower, RARE INSIGNIFICANT LOW
Washing p p
RainWater Tank Stillin use Drinking, RARE INSIGNIFICANT LOW
Cooking p p
RCP17 Rarelyused Swimming, Occasionallysethe Ngalimbiu | ALMOST MAJOR
Washing . River for big washing and CERTAIN
p Vs swimming, Distance from
Abuabili to the river is 700m
BH11 Stillin use Drinking, 1. Stand pipe and BH11 at | RARE INSIGNIFICANT LOW Thiscommunityhas Borehole drilled and pump
Washing, Komeleti is far from installedaBorehole suppliedoy RuralDevelopment
Cooking, Ngalimbiu River, there is with storage tank Programme.

o5 Komubeti Shower b b rarelyanyrisksidentified and water supplied The whole community has 7
with any kind of to each community standpipedor distributionof
construction. with standpipes. water.

2. TheStoragetank Thewater supply
temporaryrunsout of ifrastructureiswell

TemporaryWater SupplyReplacemenRevisiorl
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ALLIANCE
ThreatSources
Status AccesRoad Dam Likelyhood Consequences RiskLevel Recommendation REINENS
Construction | Construction
water dependingon the developedandno
avalilbility of fuel for the replacementshall
generator pump. be required.
RCP18 Rarelyused Swimming, Occasionallysethe Ngalimbiu | ALMOST MAJOR
Washing riverwhenthe dieselpumphas | CERTAIN
no fuel. Distance from Komleti
to the river is approximately
460m
BH17 Notin use Drinking, BH17hasbeenabandoned N/A N/A Since the Drinking
Washing, water resource in
Cooking, this community is
Shower limited, water
supply in form of
additional rain
w8 Stillin use Drinking, W8isfar from NgalimbiuRiver. | RARE MAJOR MODERATE watertanksshallbe
Washing, provided.
Cooking,
Shower
26 Taona
RainWater Tank Stillin use Drinking, Norisksassociatedvith RARE INSIGNIFICANT LOW
Cooking constructionidentified.
RCP17 Rarelyused Swimming, Occasionally, Ngalimbiu river | ALMOST MAJOR
Washing onlybeusedfor bighousehold | CERTAIN
washing and for garden
purposes and sometimes
swimming. Distance from
Taona to the river is
approximately200m
W9 Stillin use Shower, All water sources in Matanaso| RARE INSIGNIFICANT LOW Matonaso has a
(Matanasol) Washing is in close range to each other number of water
in a location very less likely to sources in the
be affected since they are all community and
BH16 Stillin use Drinking, isolatedfrom the impactsfrom | RARE INSIGNIFICANT LOW rarely depend on
(Matanasol) Washing, dam construction at an the River for their
Cooking, elevationhigherthantheriver. domestic needs.
Shower Surface runoff flows in the Thesewater
direction from the sources sourcexanbeused
W10 Stillin use Drinking, towards river, therefore won't | RARE INSIGNIFICANT LOW when the water is
(Matanasa?) Washing, be a problem. unusable from the
27 Matonasol,2&3 Cooking, Ngalimbiuriver.
Shower No alternative
water supplyis
BH15 Stillin use Drinking, RARE INSIGNIFICANT LOW required to be
(Matanasa?) Washing, provided.
Cooking,
Shower
Wil Stillin use Shower, RARE INSIGNIFICANT LOW
(Matanaso3) Washing

TemporaryWater SupplyReplacemenRevisiorl
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Community Water Source Status AccesRoad Dam Likelyhood Consequences RiskLevel Recommendation REINENS
Construction | Construction
Rainwater Tank Stillin use Drinking, RARE INSIGNIFICANT LOW
(Private) Cooking D
Rainwater Tank Stillin use Drinking, RARE INSIGNIFICANT LOW
(Comunal) Cooking D
RCPL6 Stillin use Gardening, Occasionally ,Ngalimbiu river | ALMOST MAJOR
Swimming, onlybeusedfor bighousehold | CERTAIN
Washing washing and forgarden

p purposes and sometimes
swimming. Distance from
Taona to the river is
approximately200m

BH12 Stillin use Cooking, BH12 in Mbaravule unlikely to| RARE INSIGNIFICANT LOW Mbaravule It was constructed by GPPOL
Shower, beaffecteddueto thelocation communitydo not | Companysomeyearsbackandstill
Washing and the direction runoff flows usethe riverwater | used today. It never runs dry even
which is towards the river for any purposes. | during dry season.
Secondly, the
28 Mbaravule p GPPOlvatersupply
is nearby that can
be used if their
regular water
source is disturbed
dueto anyreasons.
StorageWVater Stillin use Drinking, Existing water sources in Old | RARE INSIGNIFICANT LOW OldSelwyn Borehole develped by Rural
Tank Cooking Selwyn are safe and are community Development Programme and
unlikely to be affected by dam showcases the best installém highwith astructural
constructiondueto its location modelfor steel tank frame.

P and a high elevation than the community water Thereisa planfor installation
river. The 3x2KI rain water supply. There are of Solar Pump by Rural
tanksareloactedonthe raised reliablewater Development Programme.
platform. sources in the

BHS8 Stillin use Drinking, 1. The 4x2KI storage water | RARE INSIGNIFICANT LOW communitythat can
Cooking, tanks and the borehole be used during the
Shower, pumpissufficientfor the Dam construction
29 OldSelwyn Washing community to sustain works.Further,
them. Ngalimbiu River is
P 2. Storagdankstemporary hardly used by the
runs out of water as it community these
dependingonavailability days
of fuel for the generator
pump.
RCR1 Rarelyused Swimming, TheRCP2Wwill beaffected,but | ALMOST MAJOR
Washing the community would not use | CERTAIN

p it as already the community
has sufficient water from the
boreholesandrainwater tanks

W12 Stillin use Shower, 1. All water sources in RARE INSIGNIFICANT LOW Mbubulu has a It wasdrilledat year2020at 9m
Washing p Mbubulu are located number of water deep supplied with a 5KL
—_ whereit isunlikely to be sources in the storagetank andastandpipe. It
W13 Stillinuse Shower, affected by dam RARE MINOR Low commurnity and never runs dry through out the
30 Mbubulu1,283 Dr|nk|_ng, p constructionandthereis rarely depend on year. Also it save 30 people in
Washing ridge between the river the River for their the community.
— and the villages. domestic needs. Allthe materialswerealready
wia4 Stillin use Shower, 2. Thepumpalwaysruns RARE INSIGNIFICANT Low Thesewater provided by the Rural
Washing P duringthe daytime, as sourcesanbeused Development Programme
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Community Water Source Status Acces®Road Dam Likelyhood Consequences RiskLevel Recommendation REINENS
Construction | Construction
W15 Stillin use Shower, the solarpumpcontroller | RARE INSIGNIFICANT LOW when the water is
Washing p p has not been installed. unusablefrom the
- — Thisleadsto wastageof Ngalimbiuriver.
BH13 Stillin use Drinking, water during the day RARE MINOR LOW Ngalimbiu River is
Show_er, time. rare-ly usedbythe
Washing, p p community these
Cooking days.
2. No alternative
BH14 Stillin use Shower, RARE MINOR LOW water supplyis
Washing p p required to be
RainWaterTank | Stillinuse | Drinking RARE INSIGNIFICANT Low provided.
p p
RCP15 Stillin use Swimming, 1. Occasionally use the ALMOST MAJOR
Washing o Ngalimbiu River for CERTAIN
P washingandswimming
after gardeningworks.
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AppendixD Water Sourcesphotos andwater quality analyses

Location

Typeof
WEET
Source
(Spring/
Stream/
Well/
Borehole)

Pumping

arrangement

if available

Distance

from the

Access
Road
(Lot1)

(m)

Storage
arrange
ment
and
capacity

Flow
rate

Ipm

Current
Use
(Drinking/
Shower/
Washing)

Noof
dependents
(inpersons/
households)

Dependent
Villages

WEES
Demand
for
Drinking
and
Cooking
(Quantity

in liters)

Southing

Easting

REMENS

' \NOGEN

ALLIANCE

Result(10/08/20)
Low Flow Condition

Result(13/08/20)

Verande Boreholen Nomore 9°28'25.50" | 160°06'41.09" | Abandoned
abandoned used condition
condition
since2018 The well with

diesel pump is
currentlybeing
used.

2 Verande | Well Fitted to a 1000liter | 60 Usedfor 9°2825.50" | 160°06'41.09" | Thedrinking

(Ground dieselpump PVCTank washing, water is brought

Water) bathingand fromthe Borehole
cooking(not with Solar Pump
drinking) inVerande.

3 Verande Borehole ElectricPump | 1000liter | 47 55 Usedfor 4 Houses Verande 120 9°28'15.60" | 160°06'36.7" Newlybuilt
operated PVCTank Ipm drinking, local Familyowned.
from Diesel cooking, housesnly 30litersperdayis
Generator washing the estimated

and usage.
showering.

Dischargedt the
outlet of the tank.

Microbiological Assessment
1. Total Coliform (MPN/100ml}

>10,000' 1,778/ 1,778
(Acceptable
Values(WHO):<10)

. E.col(MPN/100ml)1,088/

262/ 61(Acceptable
Values(WHO):0)
PhysicechemicalAnalyses
Results

. Odour Test(Average 5

Microbiological Assessment
1. Total Coliform(MPN/100ml)
538/ 49/ <1(Acceptable

Values(WHO):<10)

2. E.col(MPN/100ml)<1/ <1/
<1(Acceptable
Values(WHO):0)
PhysicechemicalAnalyses
Results

3. Odour Test(Average 5
sniffers):None/ None/ None

sniffers):None/ None/ None (Acceptable
(Acceptable Values(ANZECC/ADWG):
Values(ANZECC/ADWG): acceptable)
acceptable) 4. Turbidity(NTU)0.08/ 0.10/
. Turbidity(NTU)0.11/ 0.12/ 0.35(Acceptable
0.14 Values(ANZECC/ADWG.0)
(Acceptable 5. PH(unit):7.3/ 7.3/ 7.3
Values(ANZECC/ADWGE.0) (Acceptable
. PH(unit):7.3/ 7.3/ 75 Values(ANZECC/ADWG)5
(Acceptable 8.5)
Values(ANZECC/ADWG®)5- 6. TDS(mg/L)230/ 240/ 240
8.5) (Acceptable
. TDS(mg/L)240/ 240/ 250 Values(ANZECC/ADWG):
(Acceptable >300)
Values(ANZECC/ADWG): 7. Sulphate(SO4ng/L):
>300) (Acceptable
7. Sulphate(SO4ng/L):0/ 0/ 0 Values(ANZECC/ADWG):
(Acceptable <250)
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ALLIANCE
Typeof . WL
Distance Demand
Water Storage Current
Source Pumping arrange i Use Nee f or’
Location (Spring/ arrangement ment Access rgte (Drinking/ d_ependents Dependent I Southing Easting Remarks Result(lO/O8/2(_)) Result(13/08/20)
Stream/ if available and Road Shower/ (in persons/ Villages anq LowFlow Condition
. (Lot1) . households) Cooking
Well/ capacity Washing) .
Borehole) ) (.Q u_antlty
in liters)
Values(ANZECC/ADWG): 8. Nitrate(No3-N, mg/L): 3.4/
<250) 3.3/ 3.2 (Acceptable
8. Nitrate(No3-N, mg/L): 1.0/ Values(ANZECC/ADW@GL0)
1.0/ 1.0 (Acceptable
Values(ANZECC/ADW@G0)
4 Verande | Wellin 55 Notused 9°28'31.55" | 160°06'41.86" | The hand pump
abandoned installed at a
condition distance of 15
metersisusedfor
after the well is
abandoned.
5 Verande Borehole HandPump No 45 Usedfor 9°28'33.31" | 160°06'42.00" Thedrinking
storage only water is brought
washing fromthe Borehole
and with Solar Pump
cleaning inVerande.
6 Verande Borehole Solar 1000 62 5.94| | Usedfor 40Houses Verande 800 9°28'38.19" | 160°06'41.53" | Around20litersis Microbiological Assessment Microbiological Assessment
with Solar Pumpingwith | liters pm drinkingby the drinking and 1. Total Coliform(MPN/100ml) 1. Total Coliform(MPN/100ml)
Pump automatic stainless allVerande cookingwater 122/ 2,727/ 122 15/ <1/ 12(Acceptable
tank steel Community requirementper (Acceptable Values(WHO):<10)
controller tank Members household Values(WHO):<10) 2. E.col(MPN/100ml)<1/ <1/
andother Th discharge is 2. E.col(MPN/100ml)<1/ <1/ <1(Acceptable
purposes measuredatthe <1 Values(WHO):0)
by consumerap (Acceptablevalues(WHO):0) PhysicechemicalAnalyses
neigbourin without any PhysicechemicalAnalyses Results
ghomes. pump. Results 3. Odour Test(Average 5
3. Odour Test(Average 5 sniffers):None/ None/ None
sniffers):None/ None/ None (Acceptable
(Acceptable Values(ANZECC/ADWG):
Values(ANZECC/ADWG): acceptable)
acceptable) 4. Turbidity(NTU)0.01/ 0.01/
4. Turbidity(NTU)0.05/ 0.01/ 0.11(Acceptable
0.09(Acceptable Values(ANZECC/ADWG.0)
Values(ANZECC/ADWG$.0) | 5. PH(unit):6.9/ 7.0/ 6.8
5. PH(unit):6.6/ 6.7/ 6.7 (Acceptable
(Acceptable Values(ANZECC/ADW®G)5
Values(ANZECC/ADW®)5- 8.5)
8.5) 6. TDS(mg/L)160/ 160/ 160
6. TDS(mg/L)160/ 160/ 160 (Acceptable
(Acceptable Values(ANZECC/ADWG):
Values(ANZECC/ADWG): >300)
>300) 7. Sulphate(SO4ng/L):
7. Sulphate(SO4ng/L):0/ 0/ 1 (Acceptable
(Acceptable Values(ANZECC/ADWG):
Values(ANZECC/ADWG): <250)
<250) 8. Nitrate(No3N,mg/L): 3.3/
8. Nitrate(No3N, mg/L): 1.0/ 3.4/ 2.9 (Acceptable
2.0/ 1.0 (Acceptable Values(ANZECC/ADWG10)
Values(ANZECC/ADWGL0)
7 Verande Borehole 45 Usedfor 9°28'49.72" | 160°06'39.16"
18meters washing
deepwith and
HandPump cleaning.
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ALLIANCE

August2021

Water

LVEe] Distance Demand

Water Storage Current
Source Pumpin arrange from the Use e for
ping 9 Access dependents = Dependent Drinking

Result(10/08/20)

LowFlow Condition RGEICetera0)

Location (Spring/ arrangement ment (Drinking/ Southing Easting RENETNS
. ) Road

Stream/ if available and (Lot1) Shower/

Well/ capacity Washing)

Borehole) )

(in persons/ Villages and
households) Cooking
(Quantity

in liters)

Verande

Not Used

9°28'50.51"

160°06'37.10"

9 Verakabik | Spring Gravityfed Concrete | 360 40.2 | Usedfor 60 Houses Verakabika | 1440 9°29'42.2" | 160°06'43.7" Theuser Microbiological Assessment Microbiological Assessment
abi (Ground Boxtank Ipm Drinking bi answeredhe 1. Total Coliform(MPN/100ml) 1. Total Coliform(MPN/100ml)
water) and Vatupaua populationof 21/ 21/ 8(Acceptable 10/ <1/ 10(Acceptable
cooking villageisaround Values(WHO):<10) Values(WHO):<10)
300. 2. E.col(MPN/100ml)<1/ <1/ 2. E.col(MPN/100ml)<1/ <1/
<1(Acceptable <1(Acceptable
Theestimateduse Values(WHO):0) Values(WHO):0)

is about 24 liters
as said by one of
the female users.

PhysicachemicalAnalyses
Results

3. Odour Test(Average 5
sniffers):None/ None/ None

(Acceptable (Acceptable
Values(ANZECC/ADWG): Values(ANZECC/ADWG):
acceptable) acceptable)

4. Turbidity(NTU)0.27/ 0.25/
0.35(Acceptable
Values(ANZECC/ADWG).0)

5. PH(unit):7.0/ 7.1/ 7.1

(Acceptable (Acceptable
Values(ANZECC/ADW®G)5 Values(ANZECC/ADWG)5
8.5) 8.5)

6. TDS(mg/L)150/ 150/ 150

(Acceptable (Acceptable
Values(ANZECC/ADWG): Values(ANZECC/ADWG):
>300) >300)

7. Sulphate(SO4ng/L):0/ 0/ 0 7. Sulphate(SO4ng/L):-/ -/ -
(Acceptable (Acceptable
Values(ANZECC/ADWG): Values(ANZECC/ADWG):
<250) <250)

8. Nitrate(No3-N, mg/L): 1.0/
1.0/ 1.5 (Acceptable
Values(ANZECC/ADW®L0)

3. Odour Test(Average 5

4. Turbidity(NTU)0.05/ 0.06/

5. PH(unit):7.2/ 7.3/ 7.3

6. TDS(mg/L)150/ 150/ 150

PhysicachemicalAnalyses
Results

sniffers):None/ None/ None

0.03(Acceptable
Values(ANZECC/ADWG).0)

Nitrate(No3N, mg/L): 3.2/
27132

(Acceptable
Values(ANZECC/ADWGL0)
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Location

Verakabik

Typeof
\WEES
Source

(Spring/

Stream/
Well/

Borehole)

Spring

Pumping
arrangement
if available

Gravityfed

Storage
arrange
ment
and
capacity

Very

Distance

from the

Access
Road
(Lot1)

(m)

Flow
rate

Current
Use
(Drinking/
Shower/
Washing)

Usedfor

No of
dependents
(in persons/
households)

60 Houses

Dependent
Villages

Verakabika

Water
Demand
for
Drinking
and
Cooking
(Quantity

in liters)

Southing

9°29'46.8"

Easting

160°06'39.5"

RENETNS

This spring is an

' \NOGEN

ALLIANCE

Result(10/08/20)
Low Flow Condition

Microbiological Assessment

1. Total Coliform(MPN/100ml)
814/1,293/ 1,818
(Acceptable
Values(WHO):<10)

2. E.colMPN/100ml)<1/ <1/ 3
(AcceptablevValues(WHO):0)
PhysicachemicalAnalyses
Results

3. Odour Test(Average 5
sniffers):None/ None/ None
(Acceptable
Values(ANZECC/ADWG):
acceptable)

4. Turbidity(NTU)0.59/ 0.85/
0.72(Acceptable
Values(ANZECC/ADWG).0)

5. PH(unit):6.6/ 6.5/ 6.5
(Acceptable
Values(ANZECC/ADWG)5
8.5)

6. TDS(mg/L)110/ 110/ 110
(Acceptable
Values(ANZECC/ADWG):
>300)

7. Sulphate(SO4ng/L):0/0/0
(Acceptable
Values(ANZECC/ADWG):
<250)

8. Nitrate(No3N, mg/L): 1.5/
1.0/ 1.0 (Acceptable
Values(ANZECC/ADWG10)

Result(13/08/20)

Microbiological Assessment

1. Total Coliform(MPN/100ml)
925/1,378/ 1,724
(Acceptable
Values(WHO):<10)

2. E.col(MPN/100ml):31/ 87/
16 (Acceptable
Values(WHO):0)
PhysicechemicalAnalyses
Results

3. Odour Test(Average 5
sniffers):None/ None/ None
(Acceptable
Values(ANZECC/ADWG):
acceptable)

4. Turbidity(NTU)0.53/ 0.47/
0.38(Acceptable
Values(ANZECC/ADWG).0)

5. PH(unit):6.7/ 6.7/ 6.7
(Acceptable
Values(ANZECC/ADWG)5
8.5)

6. TDS(mg/L)100/ 110/ 110
(Acceptable
Values(ANZECC/ADWG):
>300)

7. Sulphate(SO4ng/L):-/ -/ -
(Acceptable
Values(ANZECC/ADWG):
<250)

8. Nitrate(No3N,mg/L): 2.8/
4.2/ 3.0 (Acceptable
Values(ANZECC/ADW®)L0)

abi (Ground small Ipm Drinking bi alternatedrinking
water) natural water source for
pool Verakabi
community
membersonly.
11 Verakabik | Well Gravityfed Usinga 162 0.491 | Usedfor 60Houses Verakabika | 1440 9°29'48.07" | 160°06'35.88" Itisusuallydirty
abi steel pm cooking bi in the rainy
drumand and season and not
PVipe washing suitablefor
outlet (occasionall drinking.
yfor
drinking)

Microbiological Assessment
1. Total Coliform(MPN/100ml)
>10,000' >10,000' 5,056

(Acceptable
Values(WHO):<10)

2. E.col(MPN/100ml)<1/ <1/
<1(Acceptable
Values(WHO):0)
PhysicechemicalAnalyses
Results

3. Odour Test(Average 5
sniffers):None/ None/ None
(Acceptable
Values(ANZECC/ADWG):
acceptable)

4. Turbidity(NTU)0.49/ 0.39/
0.37(Acceptable
Values(ANZECC/ADWG.0)

5. PH(unit):7.5/ 7.3/ 7.4
(Acceptable
Values(ANZECC/ADWGE)5
8.5)

6. TDS(mg/L)120/ 120/ 120
(Acceptable
Values(ANZECC/ADWG):
>300)

7. Sulphate(SO4ng/L):0/ 0/ -
(Acceptable
Values(ANZECC/ADWG):
<250)
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ALLIANCE
Typeof . LLELST
Distance Demand
Water Storage Current
Source Pumping arrange i Use Nee f or’
Location (Spring/ arrangement ment Access rgte (Drinking/ d_ependents Dependent I Southing Easting Remarks Result(lO/O8/2(_)) Result(13/08/20)
Stream/ if available and Road in Shower/ (in persons/ Villages anq LowFlow Condition
. (Lot1) Ipm . households) Cooking
Well/ capacity Washing) .
Borehole) ) (.Q u_antlty
in liters)
8. Nitrate(No3N, mg/L): 2.8/
3.6/ 4.4 (Acceptable
Values(ANZECC/ADW@G0)
12 Pavu 1. Gravityfed Natural 258 0.9Ip | 1.Spring 8 Houses Pavu 120 9°29'8.50" | 160°6'29.30" Theuser Microbiological Assessment
Spring(Gro pool m Usedfor answeredlbliters 1. Total Coliform(MPN/100ml)
und Water) drinking, per day is the 861/ 346/ 444(Acceptable
2. cooking, requirementper Values(WHO):<10)
Stream(Sur 2. Stream household. 2. E.col(MPN/100ml)<1/ <1/
faceWater) usedfor <1(Acceptable
washing Values(WHO):0)
and PhysicechemicalAnalyses
showering. Results
3. Odour Test(Average 5
sniffers):None/ None/ None
(Acceptable
Values(ANZECC/ADWG):
acceptable)
4. Turbidity(NTU)0.44/ 0.52/
0.53(Acceptable
Values(ANZECC/ADWG¥.0)
5. PH(unit):7.4/ 7.3/ 7.3
(Acceptable
Values(ANZECC/ADWG)5-
8.5)
6. TDS(mg/L)170/ 170/ 170
(Acceptable
Values(ANZECC/ADWG):
>300)
7. Sulphate(SO4ng/L):0/ 0/ -
(Acceptable
Values(ANZECC/ADWG):
<250)
8. Nitrate(No3-N,mg/L): 3.8/
3.0/ 3.2 (Acceptable
Values(ANZECC/ADWG10)
13 Ngongoti | Well 62 Usedonly 9°30'06.56" | 160°06'31.55"
duringrain
for
showering
(Atpresent,
dried)
14 Ngongoti | Springrom 165 Usedfor 9°30'12.17" | 160°06'33.30"
Surface washing
Water (usually
Runoff driedup)
15 Marava Streamat 302 Usedfor 9°30'5.25" 160°06'18.42"
theold laundry,
road,water bathingand
crossing washing
TemporaryWater SupplyReplacemenRevisiorl 83
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Location

Typeof
Water
Source
(Spring/
Stream/
Well/
Borehole)

Pumping
arrangement
if available

Storage
arrange
ment
and
capacity

Distance
from the
Access

Road
(Lot1)

(m)

Current
Use
(Drinking/
Shower/
Washing)

No of
dependents
(in persons/
households)

Dependent
Villages

Water
Demand
for
Drinking
and
Cooking
(Quantity

in liters)

Southing

Easting

RENETNS

' \NOGEN

ALLIANCE

Result(10/08/20)
Low Flow Condition

MicrobiologicalAssessmertt.
TotalColiform(MPN/100ml)
1,293/2,616/1,717
(Acceptablevalues(WHO):<10)2 |
E.col(MPN/100ml): 19/30/ 10
(Acceptable
Values(WHO):®hysice
chemical Analyses ResuBs
OdourTest(Averagé sniffers):
None / None / None
(Acceptable
Values(ANZECC/ADWG):
acceptable)4 Turbidity(NTU):
0.08/ 0.06/ 0.35 (Acceptable
Values(ANZECC/ADWG¥.0)5.
PH(unit):6.9/6.8 /6.9
(Acceptable
Values(ANZECCDWG) 6.5
8.5)6.TDS(mg/L)160/ 170/ 170
(Acceptable
Values(ANZECC/ADWGR00)7.
Sulphate(SO4, mg/Lp /0/0
(Acceptable
Values(ANZECC/ADW@G)250)8.
Nitrate(No3N, mg/L): 1.0/ 1.0/
1.0 (Acceptable
Values(ANZECC/ADWG10)

Result(13/08/20)

MicrobiologicalAssessmert.
TotalColiform(MPN/100ml)
4,082 /2,586 /3,434
(Acceptablevalues(WHO):<10)2
E.col(MPN/100ml): 5/10/5
(Acceptable
Values(WHO):®hysice
chemical Analyses Resuis
OdourTest(Averagé sniffers):
None / None / None
(Acceptable
Values(ANZECC/ADWG):
acceptable)4 Turbidity(NTU):
0.15/ 0.06/ 0.08 (Acceptable
Values(ANZECC/ADWG¥.0)5.
PH(unit):7.3/7.3/7.1
(Acceptable
Values(ANZECC/ADWG)5-
8.5)6.TDS(mg/L)160/ 160/ 160
(Acceptable
Values(ANZECC/ADWGR00)7.
Sulphate(SO4, mg/Ly./ -/ -
(Acceptable
Values(ANZECC/ADWGR50)8.
Nitrate(No3-N,mg/L):2.9/ 2.9/
2.8 (Acceptable
Values(ANZECC/ADWG10)

Marava Spring Gravityfed Natural Usedfor 30Houses RateNangot 9°30'2.61" | 160°06'11.52" 15 Liters per day
fromGroun pool pm drinking iMarava isthe drinkingand
dwater and cookingwater

cooking requirementas
throughout answered by one
theyear. of the users.

17 Marava Streamisat 490 Usedfor 9°302.61" | 160°06'11.52"
thesame bathingand
placeof washing.

SpringSP6.

18 Marava Spring GravityFed Natural 875 5.22| | Usedfor 36 Houses RateSchool 160°5'59.80"E | Rate and Wind
(Ground pool pm drinking Nngoti 9°30'9.80"S Ridge use it only
water) and Wind duringDry

cooking Ridge( SeasonMarava

house) andNgotiisclose

Marava so they use
regularly.
Thedemand
providedbyone
of the userswas
12-15 liters per
dayper
householdor
drinkingand
cooking.

MicrobiologicalAssessment

1.Total Coliform(MPN/100ml)
5,231 /5,231/ 4,082
(Acceptable
Values(WHO):<10)

2.E.col{(MPN/100ml)43/ 133/
248 (Acceptable
Values(WHO):0)
PhysicechemicalAnalyses
Results

3.0dour Test(Average 5
sniffers):None/ None/ None
(Acceptable
Values(ANZECC/ADWG):
acceptable)

4.Turbidity(NTU)0.11/ 0.09/
0.02(Acceptable
Values(ANZECC/ADWG.0)

5.PH(unit):7.7/ 7.9/ 7.8
(Acceptable
Values(ANZECC/ADW@G)5-
8.5)

6.TDS(mg/L)210/ 210/ 210
(Acceptable
Values(ANZECC/ADWG):
>300)

7.Sulphate(SO4ng/L):3/ -/ -
(Acceptable
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ALLIANCE
Typeof . LLELST
Distance Demand
Water Storage Current
Source Pumping arrange i Use Nee f or’
Location (Spring/ arrangement ment Access rgte (Drinking/ d_ependents Dependent I Southing Easting Remarks Result(lO/O8/2(_)) Result(13/08/20)
Stream/ if available and Road Shower/ (in persons/ Villages anq LowFlow Condition
. (Lot1) . households) Cooking
Well/ capacity Washing) .
Borehole) ) (.Q u_antlty
in liters)
Values(ANZECC/ADWG):
<250)
8.Nitrate(No3-N, mg/L): 3.0/
2.9/ 2.9 (Acceptable
Values(ANZECC/ADW@G0)
19 Valesala(A| Spring Gravityfed Tankis 222 3.72| | Usedfor 62 Houses Valesala/An| 930 9°31'23.9" | 160°05'50.30" 15 liters per day Microbiological Assessment Microbiological Assessment
ntioch) collected available pm drinking, tioch wasthe estimated 1. Total Coliform(MPN/100ml) 1. Total Coliform(MPN/100ml)
from SP3 but now Washing, volumefor 4,966 /2,616/ 2,166 1,937 /1,373/ 2,306
through disconne cooking drinkingand (Acceptable (Acceptable
PV®Pipe cted and cooking. Values(WHO):<10) Values(WHO):<10)
fromthe shower. 2. E.col(MPN/100ml)914/ 2. E.col(MPN/100ml):335/ 356
source 1,221/ 769 (Acceptable / 283
andused Values(WHO):0) (Acceptablevalues(WHO):0)
directly. PhysicechemicalAnalyses PhysicechemicalAnalyses
Results Results
3. Odour Test(Average 5 3. Odour Test(Average 5
sniffers):None/ None/ None sniffers):None/ None/ None
(Acceptable (Acceptable
Values(ANZECC/ADWG): Values(ANZECC/ADWG):
acceptable) acceptable)
4. Turbidity(NTU)0.48/ 0.68/ Turbidity(NTU)0.19/ 0.17/
0.83(Acceptable 0.23
Values(ANZECC/ADWG$.0) | 4. (Acceptable
5. PH(unit):7.3/ 7.3/ 7.4 Values(ANZECC/ADWG).0)
(Acceptable 5. PH(unit):7.6/ 7.6/ 7.6
Values(ANZECC/ADWG)5- (Acceptable
8.5) Values(ANZECC/ADWG®)5-
6. TDS(mg/L)180/ 180/ 180 8.5)
(Acceptable 6. TDS(mg/L)170/ 180/ 180
Values(ANZECC/ADWG): (Acceptable
>300) Values(ANZECC/ADWG):
7. Sulphate(SO4ng/L):0/ 0/ 0 >300)
(Acceptable 7. Sulphate(SO4ng/L):
Values(ANZECC/ADWG): (Acceptable
<250) Values(ANZECC/ADWG):
8. Nitrate(No3N, mg/L): 1.0/ <250)
1.0/1.0 8. Nitrate(No3N,mg/L): 2.9/
(Acceptable 2.8/ 3.1 (Acceptable
Values(ANZECC/ADWG10) Values(ANZECC/ADW®&L0)
20 Valesala(A| Spring 90 Usedfor 9°31'20.44" | 160°05'47.31"
ntioch) (Ground drinking,
water) Washing,
cooking
and
shower.
21 Valesala(A| Spring 67 Usedfor 9°31'17.94" | 160°05'49.89"
ntioch) (Ground drinking,
water) Washing,
cooking
and
shower.
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Location

Managikik
i

Typeof
\WEES
Source

(Spring/

Stream/
Well/

Borehole)

Spring
(Ground
water)

Pumping
arrangement
if available

Gravityfeed

Storage
arrange
ment
and
capacity

Natural

Distance

from the

Access
Road
(Lot1)

(m)

Flow
rate

Pool

Current
Use
(Drinking/
Shower/
Washing)

Usedfor
drinking
and

washing

No of
dependents
(in persons/
households)

35Houses

Dependent
Villages

Managikiki

Water
Demand
for
Drinking
and
Cooking
(Quantity

in liters)

Southing Easting Remarks

9°32'10.41" | 160°05'13.10" 24liters per day
for drinkingand

cooking

' \NOGEN

ALLIANCE

Result(10/08/20)
Low Flow Condition

Microbiological Assessment

1. Total Coliform(MPN/100ml)
3,249 /3,249/ 3,883
(Acceptable
Values(WHO):<10)

2. E.col[MPN/100ml)21/ 34/
30 (Acceptable
Values(WHO):0)
PhysicechemicalAnalyses
Results

3. Odour Test(Average 5
sniffers):None/ None/ None
(Acceptable
Values(ANZECC/ADWG):
acceptable)

4. Turbidity(NTU)1.47/ 1.50/
1.41(Acceptable
Values(ANZECC/ADWG).0)

5. PH(unit):6.4/ 6.6/ 6.5
(Acceptable
Values(ANZECC/ADWG)5
8.5)

6. TDS(mg/L)150/ 150/ 150
(Acceptable
Values(ANZECC/ADWG):
>300)

7. Sulphate(SO4ng/L):0/ 1/ 1
(Acceptable
Values(ANZECC/ADWG):
<250)

8. Nitrate(No3N, mg/L): 1.5/
1.0/ 1.0 (Acceptable
Values(ANZECC/ADW®)L0)

Result(13/08/20)

Microbiological Assessment

1. Total Coliform(MPN/100ml)
7,068 /9,932/ 6,499
(Acceptable
Values(WHO):<10)

2. E.col(MPN/100ml)80/ 130/
65 (Acceptable
Values(WHO):0)
PhysicechemicalAnalyses
Results

3. Odour Test(Average 5
sniffers):None/ None/ None
(Acceptable
Values(ANZECC/ADWG):
acceptable)

4. Turbidity(NTU)2.42/ 1.18/
1.87
(Acceptable
Values(ANZECC/ADWGE.0)

5. PH(unit):6.7/ 6.6/ 6.8
(Acceptable
Values(ANZECC/ADWG)5-
8.5)

6. TDS(mg/L)140/ 140/ 140
(Acceptable
Values(ANZECC/ADWG):
>300)

7. Sulphate(SO4ng/L):
(Acceptable
Values(ANZECC/ADWG):
<250)

8. Nitrate(No3:N,mg/L): 3.3/
3.4/27
(Acceptable
Values(ANZECC/ADWG10)
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Location

Typeof
Water
Source
(Spring/
Stream/
Well/
Borehole)

Pumping
arrangement
if available

Storage
arrange
ment
and
capacity

Distance
from the
Access

Road
(Lot1)

(m)

Current

Use

(Drinking/
Shower/
Washing)

Noof

dependents
(in persons/
households)

Dependent

Villages

Water

Demand

for

and

Cooking
(Quantity

in liters)

Drinking

Southing

Easting

RENETNS

& NOGEN

ALLIANCE

Result(10/08/20)
Low Flow Condition

Result(13/08/20)

Managikik | Spring Gravityfed No Usedfor 35Houses Managikiki 9°31'37.40" | 160°5'28.46" Usedby Microbiological Assessment Microbiological Assessment
i Closdao storage, pm drinking ManagikikVillage 1. Total Coliform(MPN/100ml) 1. Total Coliform(MPN/100ml)
Access extended and 35 houses there >10,000' 4,966/ >10,000 >10,000' 4,082/ 3,851
road, with a washing are three sources (Acceptable (Acceptable
extended bamboo intotal Values(WHO):<10) Values(WHO):<10)
byBamboo from the 2. E.col(MPN/100ml):13/ 171/ 2. E.col(MPN/100ml)2127/ 76/
rock 10 (Acceptable 59 (Acceptable
Values(WHO):0) Values(WHO):0)
PhysicechemicalAnalyses PhysicechemicalAnalyses
Results Results
3. Odour Test(Average 5 3. Odour Test(Average 5
sniffers):None/ None/ None sniffers):None/ None/ None
(Acceptable (Acceptable
Values(ANZECC/ADWG): Values(ANZECC/ADWG):
acceptable) acceptable)
4. Turbidity(NTU)0.22/ 0.42/ 4. Turbidity(NTU)0.09/ 0.09/
0.24(Acceptable 0.24(Acceptable
Values(ANZECC/ADW@G).0) Values(ANZECC/ADW@G).0)
5. PH(unit):7.0/ 7.1/ 7.1 5. PH(unit):7.5/ 7.5/ 7.5
(Acceptable (Acceptable
Values(ANZECC/ADWG)5 Values(ANZECC/ADWG)5
8.5) 8.5)
6. TDS(mg/L)120/ 110/ 120 6. TDS(mg/L)110/ 110/ 110
(Acceptable (Acceptable
Values(ANZECC/ADWG): Values(ANZECC/ADWG):
>300) >300)
7. Sulphate(SO4ng/L):0/0/ 0 7. Sulphate(SO4ng/L):
(Acceptable (Acceptable
Values(ANZECC/ADWG): Values(ANZECC/ADWG):
<250) <250)
8. Nitrate(No3N, mg/L): 1.0/ 8. Nitrate(No3N,mg/L): 3.4/
1.0/ 1.0 (Acceptable 3.0/ 3.0 (Acceptable
Values(ANZECC/ADW®)L0) Values(ANZECC/ADW®)L0)
24 Managikik | Stream Not Used 9°32'7.76" | 160°05'7.15" Thiswatersource | Delete
i isindicatedin
Existing map but
we will remover
thissources
becausehey are
not usingthis.
25 Managikik | Stream Not Used 9°31'58.01" | 160°05'1.15" Thiswatersource | Delete
i isindicated
in Existing map
but we will
removerthis
sourceshecause
theyarenotusing
this.
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Water

LVEe] Distance Demand

Water Storage Current
Source Pumpin arrange from the Use e for
ping 9 Access dependents = Dependent Drinking

Result(10/08/20)

Location (Spring/ arrangement ment Road (Drinking/ Low Elow Condition

Stream/ if available and Shower/

Southing Easting Remarks Result(13/08/20)

(in persons/ Villages and

Managikik
i

Well/
Borehole)

Spring
(Ground
water)(Kuk
urupe)

Gravityfeed

capacity

Natural
pondage

(Lot1)
(m)

Washing)

Usedfor
drinking,
shower,
washing

households)

35Houses

Managikiki

Cooking
(Quantity

in liters)

9°31'37.80"
S

160°5'3.60"E

Usedby
ManagikikVillage
35 houses there
are three sources
intotal

27 Managikik
i
(Verakuji)

Spring
(Ground
water)

Gravityfeed

Natural
pondage

268

0.921
pm

Usedfor
Washing
andShower
(onlywet
season)

35Houses

Managikiki

840

9°31'55.50"

160°05'12.66"

Onepersonwas
guestioned and
the answerwas
24 liters per day
perhousehold

Microbiological Assessment

1. Total Coliform(MPN/100ml)
1,.032/ 1,180/ 1,049
(Acceptable
Values(WHO):<10)

2. E.col(MPN/100ml)<1/5/ <1
(Acceptablevalues(WHO):0)
PhysicachemicalAnalyses
Results

3. Odour Test(Average 5
sniffers):None/ None/ None
(Acceptable
Values(ANZECC/ADWG):
acceptable)

4. Turbidity(NTU)0.14/ 0.03/
0.03(Acceptable
Values(ANZECC/ADWG).0)

5. PH(unit):7.1/ 7.2/ 7.3
(Acceptable
Values(ANZECC/ADWG)5
8.5)

6. TDS(mg/L)300/ 310/ 310
(Acceptable
Values(ANZECC/ADWG):
>300)

7. Sulphate(SO4ng/L):
(Acceptable
Values(ANZECC/ADWG):
<250)

8. Nitrate(No3N,mg/L): 3.1/
3.0/29
(Acceptable
Values(ANZECC/ADW@G10)

Microbiological Assessment

1. Total Coliform(MPN/100ml)
968/ 1,378/ 1,124
(Acceptable
Values(WHO):<10)

2.E.col(MPN/100ml)16/ 30/ 5
(Acceptablevalues(WHO):0)
PhysicechemicalAnalyses
Results

3.0dour Test(Average 5
sniffers):None/ None/ None
(Acceptable
Values(ANZECC/ADWG):
acceptable)

4. Turbidity(NTU)1.42/ 1.46/
1.58(Acceptable
Values(ANZECC/ADWG.0)

5.PH(unit):6.9/ 7.0/ 6.9
(Acceptable
Values(ANZECC/ADWGE)5
8.5)

6.TDS(mg/L)110/ 110/ 110
(Acceptable
Values(ANZECC/ADWG):
>300)

7.Sulphate(SO4ng/L):1/ 1/ -
(Acceptable
Values(ANZECC/ADWG):
<250)
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Typeof
Water Storage
Source Pumping arrange
Location (Spring/ arrangement ment
Stream/ if available and
Well/ capacity
Borehole)

Distance

from the

Access
Road
(Lot1)

(m)

Flow
rate

Current
Use
(Drinking/
Shower/
Washing)

Water
Demand
No of for
dependents = Dependent Drinking
(in persons/ Villages and
households) Cooking
(Quantity

in liters)

Southing Easting Remarks

' \NOGEN

ALLIANCE

Result(10/08/20)
Low Flow Condition

Result(13/08/20)

8.Nitrate(No3-N, mg/L): 3.0/
3.1/ 3.0 (Acceptable
Values(ANZECC/ADW&N0)

28 Workers Borehole 370
Camp with
Submersibl
ePump

Usedfor
Washing
andShower

9°28'12.90" | 160°06'11.7"

Notfor communityuse

Microbiological Assessment

1. Total Coliform(MPN/100ml)
<1/ 3/ <1(Acceptable
Values(WHO):<10)

2. E.col(MPN/100ml)<1/ <1/
<1(Acceptable
Values(WHO):0)
PhysicechemicalAnalyses
Results

3. Odour Test(Average 5
sniffers):None/ None/ None
(Acceptable
Values(ANZECC/ADWG):
acceptable)

4. Turbidity(NTU)1.27/ 1.30/
1.64(Acceptable
Values(ANZECC/ADWG¥.0)

5. PH(unit):7.2/ 7.1/ 7.1
(Acceptable
Values(ANZECC/ADWG)5-
8.5)

6. TDS(mg/L)160/ 160/ 160
(Acceptable
Values(ANZECC/ADWG):
>300)

7. Sulphate(SO4ng/L):1/ 1/ 0
(Acceptable
Values(ANZECC/ADWG):
<250)

8. Nitrate(No3-N, mg/L): 1.5/
1.5/ 2.0 (Acceptable
Values(ANZECC/ADWG10)
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AppendixEPhotolog of Water Sources

CommunityBorehole Location:Old Selwyncommunity
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Y essos g

| Location:0ld Selwyncommunity

Communitystandpipes
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CommunityStandpipes Location:Komubeti
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CommunityBorehole Location:Komubeti

——— | —

DieselPumpfor pumpingwater from Borehole \ Location Komubeti
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Abandonedboreholedueto flood | Location:Taona

RainwaterTankinstalledin the communitybuilding Location:Taona
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Dugwellwith SolalPumpControllerusedfor potableandnon | Location:Abuabili
potableuse
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Overheadwater storagetank fed from dugwell Location:Abuabili

et e il s )

T

A

'b Lr

Borehole with hand pump used for community drinking, | Location:Abuabili
washingshower
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Boreholewith hand pump usedfor showerand washingbut | LocationAbuabili
unfit for drinkingandcooking

By, A .
W ..

....'- 5\\‘ \. "
= -~ 1’ ‘.

N -
a™ )

—a

L)

Privaterain water storagetank for personaluse Location:Abuabili
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Privatehandpumpfor one household LocationMatonaso
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CommunityHandPump | LocationMatonaso

o |#«.

Communitywell LocationMatonaso
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Waterstorage tankbut Rainwater connectiorandshedto be | LocationMatonaso
built

CommunityRainwater tankinstallednearthe churchBuilding | LocationMatonaso
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Well used bycommunity,the surrounding isnuddyaspeople | LocationMatonaso
usefor showerat source

Communitystandpipeconnectedto rainwater tank installed | LocationMatonaso
nearchurch
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DieselPumphouseand Boreholeof Mbaravulecommunity | Location:Mbaravulecommunity
i T RO T

Water Storagetank for community LocationMbaravule
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NewlyinstalledBoreholewith SolalPumpandstoragetank | Location:Mbubulu

PrivateBoreholewith handpump Location:Mbubulu

TemporanyWater SupplyReplacemenRevisiorl 103



August2021 INOGEN

ALLIANCE

CommunityRainwater tankinstallednearthe churchbuilding | Location:Mbubulu

Communitydugwell Location:Mbubulu
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Communitydugwell Location:Mbubulu

™

Communitydugwell protected LocationMbubulu
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Posasa&treamidentified by CBSRor alternatewater supply \ LocationMarava

LocationMarava

Springat Marava(source:CBSP)
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Springprotectedwith concreteboxat Verakabikabi \ LocationVerakabikabi

Rainwater collectiontankinstalledat NamanuClinic LocationNamanuClinic
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Spring | Location:Pachuki
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RiverCollectionPoint | LocationVatundi
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RiverCollectionPoint | LocationKoleanji
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RiverCollectionPoint LocationTina
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| LocationTaurasa

RiverCollectionPoint

| Location:Valebebe

RiverCollectionPoint

112
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RiverCollectionPoint | LocationVuramali

Spring LocationVuramali
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RainWater Tank Location:Pachuki
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Borehole | LocationTina

Borehole LocationHaimane
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Borehole | LocationHorohotu
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Water Supply Replacement Plan: Status Report
20.12.2022

Background

As per the ESIA2017 and subsequently, EIS2019, which states the following action for the
Developer (Project Company and EPC Contractor):

In consultation with local communities, the Developer is to undertake a detailed survey

and mapping of community drinking and washing river use downstream of the dam site.
The downstream area will inc  lude communities using the Tina River as well as the

Ngalimbiu. The survey is also to identify communities with existing alternative water

supplies. These measures will form part of the Developer S Water Supply Feasibility Study.

Todate, the surveys undertaken by HEC are as below:
1. Initial survey of project affected communities in September 2019 by HEC and the PO

2. Further survey focusing on communities affected by Access Road construction in
March 2020 (to gather more data on water consumption/demand and range of
uses)

3. Survey to determine baseline water quality in known existing sources, conducted in
July/August 2020

4. Hydrological assessment of watersheds in July 2020

5. Additional Water Supply Replacement Survey and risk assessment conducted by
local water engineer who has been engaged in CBSP permanent water supply
program (April -June 2021)

Role and Responsibility

A water supply isan essential requirement for all peopl e, however, providing enough
water to meet everybodyds needgermsawatetcanbe i f fi cul t
made available in stages.

Accordingly, HECwill provide the affected communities with a temporary water supply to
remedy some of the immediate impacts during the Project construction and CBSP will

provide permanent water supplies to the communities to manage longer -term impacts
(and/or permanent impacts). While the priority of CBSP is installing permanent wa ter
supply for communities with large populations, schools, and clinics, HEC provides

temporary water supplies to the communities likely to be affected by construction

activities (access road construction and Dam construction).
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Water Supply Replacement Plan: Status Report
20.12.2022

Status of Water Supply

With reference to the affected communities identified in ESIA2019, referred to in Annex
C-7-1-Affected Communities, some of the communities have received temporary water
supply from HEC under C7 Water Supply Replacement Plan(WSRP), while some

permanent water supplies have been established under the Community Benefit Share
Pilot(CBSP) programme.

According to the recent updates provi ded by CBSP in December 2022, Some of the
water system packages have been addressed and the remaining water packages will be
undertaken in CBSP phase 2, to be rolled out towards the beginning of next year.

The table below provides an update on the status of the Water Supply Replacement
Plan.
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Water Supply Replacement Plan: Status Report

20.12.2022
# Communities Wil FIEHSE? [ CEElFpamiEmEn: Action Taken by HEC Action Required by HEC Remarks
Hamlets Water Supply
Senge Senge These communities will be None Considering the population Only 2 people live in Senge,
Community Choro included inthe follow -on CBSP is very low and the while Choro and Koropa
Koropa 2 project - most will be natural availability of sufficient remain uninhabited.
stream sourced to standpipes potable water, no further
and tanks. action shall be required.
Actual designs not yet done.
2 Pachuki Pachuki These communities will be None Considering the population Habusi has 3 households with
Habusi included inthe follow -on CBSP of the community and a population of 13, a 5000
2 project - most will be natural evaluating the available liter rainwater tank exists.
stream sourced to standpipes capacity of potable water,
and tanks. no further action shall be Pachuki has a population of
required 48 and has a 5000 liter
Actual designs not yet done. rainwater tank.
3 Namopila Namopila Namopila will be included in None HEC proposes to provide Namopila has a population
Komureo the follow -on CBSP 2, Rainwater Catchment of 95 with a 5000 liter
Vatunadi tentatively, CBSP will be system and tanks to community rainwater tank.
Valekocha tapping a natural source to supplement the potable
Tanks to community water requirement of the Komureo has a pop ulation of
standpipes. quantities for Namopila and 21 from 4 households. A 5000
Vatunadi communities. liter rainwater tank is
Actual design not yet done. available in the community.
Vatunadi has a population
of 20 with no community
rainwater tank.
Valekocha has 27 members
in their community. There
existsa 5000-liter community
rainwater tank.
4 Antioch Antioch These communities will be The Antioch  Community was Relocation of water tanks is I'n addition to
Community Valesala included inthe CBSP2follow -on | provided with 2 X 5000 liters required. Temporary Water Supply,
Kolanji project , plan is to tap HEC Water tank On  April 30, 2021. Antioch community will be
Komeo office bore hole and run piping The community asked HEC to fully provided with a
to the community along with all | relocate the water tanks. permanent water supply by
other roadside communities. CBSP by 06.2023
Actual Design not yet done.
5 Tina Community Tina CBSP provided a borehole None None, It has been fully TinaCommunity has been
Valebariki (63m depth) , 4x 10KLtanks, 1 x covered under the CBSP fully provided with a
Valebebe 5KLtank and 15 standpipes, scheme.
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Water Supply Replacement Plan: Status Report

20.12.2022
# Communities Wil FIEHSE? [ CEElFpamiEmEn: Action Taken by HEC Action Required by HEC Remarks
Hamlets Water Supply
Tahurasa reticulation pipes and solar Permanent Water Supply by
Valemaota panels and pumps. CBSP.
Additionally, Veramoata has Valebariki has been
been provided with 5000 liter provided with a separate
Rainwater tank with catchment system including Haimane.
system.
6 Vuramali Vuramali CBSP is treating these None None, It has been fully Haimane has been covered
Community Haimane communities as an extension of covered under the CBSP in Valebariki Water Supply by
Horohotu 2 the Horohotu 3 (Valebariki scheme. CBSP.
system), 4 x 10KL tanks, 10-15
standpipes Horohotu 2ismapped under
the Verakabikabi Water
Supply System Package of
CBSP.
7 Verakuji Verakuiji Thissystem ispart of the 5000 liters water tank has been None I'n addition to
Community Managikiki planning for CBSP 2. installed and used by the Temporary Water Supply,
community for drinking and Managikiki community will
Actual design has not yet been cooking purposes. be fully provided with a
done. permanent water supply by
The water tank isrefilled by the CBSP by 06.2023
HEC tanker truck upon request.
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Water Supply Replacement Plan: Status Report

20.12.2022
# Communities Wil FIEHSE? [ CEElFpamiEmEn: Action Taken by HEC Action Required by HEC Remarks
Hamlets Water Supply
Marava Marava CBSP has provided 4 x 10KL Vatupaua Community water None Completed
Community Ngongoti wi/tanks, 6 x solar panel and tank (2100 liters) was provided by
Vatupaua pump, reticulation pipings and HEC and is continuously used by
Rate School 11 stand pipes. the system is a the community for cooking and
natural stream sourced system washing.
that is pumped to storage
tanks and gravity feed down Ngongti Community water
into the communities. tank(2100 liters) was provided by
HEC and is in perfect condition.
Marava -1, Community water
tank (2100 liters) was provided by
HEC and is continuously used by
the community people.
Marava -2, water tank (2100 liters)
was provided by HEC and is
continuously used by the
community people.
Marava -3, second water
tank(2100 liters) was provided by
HEC and is in good condition
and functioning. Community
people are continuously using it
for drinking and cooking.
9 Verab6ande | Ver ad an (| Potentially, a borehole and Valele Community has 2 X 2100 None Completed
Community Verakwali stand pipes can be provided. liters water tanks which were
New Mahata provided by HEC. These tanks
Verande is not considered at are in good condition, and they
this stage and may be are continuously used by
considered formally during community people for drinking
CBSP follow-on mission in Feb and cooking.
2023. Designs need to be done.
Additionally, Pavu community is
provided with potable water
upon demand during the dry
season.
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Water Supply Replacement Plan: Status Report

20.12.2022
# Communities Vil FIEHSE? [ CEElFpamiEmEn: Action Taken by HEC Action Required by HEC Remarks
Hamlets Water Supply
10 | Verakabikabi Verakabikabi Borehole has been completed. Verakabikabi was provided with None Completed

Thiswill be part of WP#6, with a
borehole (60m depth) already
completed to be piped to
Horohotu 1 & 2 and also
Verakabikabi. 4 water tanks
(10KL), solar panels and
equipment, reticulation pipings
and fittings and stand pipes will
be supplied

a 5000l Water Tank and
accessories.
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Water Supply Replacement Plan: Status Report
20.12.2022
Photographic Evidence

4
T T

Antioch/Valesala Community water tank of 5000 liters Vatupaua Community water tank of 2100 liters
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Water Supply Replacement Plan: Status Report
20.12.2022

Verakabikabi community was provided with 5000 liter tank Marava 3 water tank of 2100 liters

Marava 3 water tank of 2100 liters Marava 2 water tank of 2100 liters
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Water Supply Replacement Plan: Status Report
20.12.2022

Valele -2 2100liters tank Valele community tank 2100 liters
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Water Supply Replacement Plan: Status Report
20.12.2022

Challenges in Water Supply Replacement

1. Where pumps are installed on wells and boreholes they break down and are
difficult and expensive to repair or replace. Additionally, the cost of fuel is
expensive and pumps can be shut down until sufficient funds are available to
purchase diesel.

2. Accessibi lity to Habusi, Pachuki, Namopila, Valekocha, Veramaota, and Taurasa
communities is a matter of concern.

3. Scattered housing poses a challenge to providing a centralized Water Supply
system for the entire community.

Key indicators

1. Atleast 7 Lpcd isprovided for domestic use (drinking, food preparation, cleanup)
2. The maximum distance from any household to the water point is500 metres.

HEC Proposition

Option # 1

Looking at the community aspirations for permanent water supply, similar to the water

supply systems installed at other communities, HEC proposes to support the CBSP

Programme that will be rolling out the early next year by providing Water tanks to the

com munities that were not attended under the Temporary Water supply initiative by HEC.
The tanks provided by HEC can be used to augment the Water storage capacity of the
communities downstream.

Option #2

Considering the challenges in water supply replacement, stated above, Rainwater
harvesting is easy to install and maintain, a cost  -effective method evaluating against
various factors. The Rainwater System can supply high water quality suitable for drinking
purposes. Considering remote and scattered communities , where water supply isbeing
proposed, the community -based Rainwater system shall be advantageous over other
water supply arrangements. Considering the rainfall in these communities, Rainwater

systems are conducive however the quality can be improved by using good quality

catchm ent surfaces like corrugated Galvanized metal (iron/steel).

According to the assessments and further evaluations, a few communities downstream
do not have sufficient potable water for drinking and cooking. These communities shall

be prioritized and provide d with potable water through a rainwater catchment system.
The improvement work will require the installation of additional rainwater catchment

systems, gutters, and water tanks.

. . Available Required Remarks
# Community Population Capacity Capacity
1 | Pachuki 13 5000 - Rainwater system

was provided by
NGO recently.
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Water Supply Replacement Plan: Status Report
20.12.2022

2 | Habusi 3 5000 - Rainwater system
was provided by
NGO recently.

3 | Namopila 95 5000 5000 liters Improvement of
existing rainwater
system.

4 | Komureo 21 5000 - Rainwater system
was provided by
NGO recently.

5 | Vatunadi 20 0 2000 liters New Rainwater
system

6 | Valekocha 27 5000 - Rainwater system
was provided by
NGO recently.

The design of the Rainwater Catchment System isshown in Annex 1: Rainwater Harvesting
with BOQ. The designs have been formulated by Solomon Islands Government through
the RWASH programme under the Ministry of Health and Medical Services.
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