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EXECUTIVE SUMMARY

ARPE Limited (AARPEO) here in referred to ac
Agreement (APPAO) on 7th January 2016 in relat
comprises a first phase 41MW Achwa 2 Hydropo
1 Hydropower Project. (66HPP10606) .

ARPE Limited expressed interest topdéwetiwa HPP1 of capacity 42MW, the project construction
was commenced in October 2017 and the plant commissioned on 31st July 2021. At the time of the
the Achwa HPP1 was operation under the Operation and Maintenance (O&M) contractor, GPG. How
at the time of the audit, no power was being generated aflTthe igldecause taristing

evacuation infrastructure can only permit a maximum evacuation of 9MW. ARPE on the other hai
composed of 4 units each for both Achwa 1&2, withuthts leagé having a maximum output of
12MW. This implies that ARPE is in position to either use Achwa 1 or 2 for evacuation of power.
choice therefore of which power plant to run is entirely based on the operations team and the avai
river flow,\ggn no maintenance issues are present.

The Engineering, Procurement and Construction (EPC) contractor (PAC S.p.A) carried out
environmental Impact Assessment for AchtvavkielPwas approved by NEMA on 28th February
2014 under certificate nuiNBEMA/EIA/487Appendix 2: Certificate of approval of ESIA for Achwa
HPR1), however on thé"March 2015 the certificate nameamaterred from PAC S.p.A to Achwa

River Pac Energy LimitRIPE LTDAppendiX: Approval for change of name & ownership of FIVE
certificatgsas developers of the project. The NEMA EIA (NEMA/EIA/487 12 85xpafed any

2019 and ARPE Limited initiated the process of renewalgpeadi® Progress on renewing

expired NEMA EIA certificates for Achwa HPP 1 and auxiliary. Gorgeredopsa hydro power
generating facility, the deveRIRPE Ltd obtained a generation and sale license from ERA which was
awarded in 2015 and is still valid untib@pBBdix:£opy of Generation and [ISeémse

ARPE Limited is carrying out the annual environmental and social audit for Achwa HPP1 to comg
condition (1V) of the EIA certificate. The developer contracted EnvTeclo Qodsuidkedan
environmental and social audit of the operations at A&sasuEtRRhis Environmental and Social

Audit has been prepared for the year 2022 to ensure continued compliance to relevant legisle
requirements.

Ongoing Activities
At the tne of this auddll project components including intake structure, headrace canal, forebay,
penstockpowerhousswitchyard, earthsygtemand tailracejere full constructed aperational

Condition 1 of the surface water abstractiospssifies for the developer to ensure that water
channelled for power generation does not at any given time exceéau(@.6a#s)LOARPE

installed water flow instruments to record water diverted for power generation. Records of water flow
for £hwa HPR are attached as Appendix 35 of this report. Records do not show exceedance of 8.
x 106/m3(100m3/s) thus compliant to condition 1 of the surface watgemistraction

There is an environmental gate for letting through the desigriarilommingsis. At the time
of this audit, the environmental flowagati®ed at In%/s. This in compliance with condition 5 of the
surface water abstraction permit that requires the ARPE to maintain at all times, and more espec
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during crdal low flow periods, a minimum of flow of 1.5m3/s in the river section between the intake ¢
point of retaiflow to the main river.

Findings from Environmental and Social Audit Surveys

Fish diversity

A total of 14 fish species belonging to five isereliecovered from both the two stretches sampled
in the study aredichncludedlates nilioticus, Labeobarbus bynnii, Alestes barimoaticBatisus
(Plate and Africeaitfish Baseline surveys revealed more fish sipaatieis current survey but the
difference in catclmeay have bearfluenced by methods employed during thécstedgthere

are no major deductions in diversityf species recorded during baseline surveys and this audit. The

record in abundance of fish species in Rivampliewahat the waters are still in normal state and
still viable to sustain life.

Flora diversity

The project area is characteris@thilayoptera laxiflo@ombretum sp, and Khaya woodland. The

flora within Achwa River includes macrophytes that thrive in the river especially during the dry se:
when the volume of water is lothearider flow is slow. At some sections weeds such as Pistia species
and Cyprus species were observed.

Avifauna (birds) diversity

Over all 21 species were identified from the project area Achwa 1 project footprint. The sites v
characterizdyy wooded grasslands which represent semi natural areas in the project footprint. Previc
studies in the area have recorded over 24 bird species (PAC 2013). Even though studies in PAC (Z
did not report any species of conservation concern, dudn@ti@species of global conservation
significance has been recorded (Marsh&odaxglaetus bellicosus

Herptiles

The most common amphibian speciddtyotr@dena mascareniearsisHyperolius variabilis these
two are from the gerRtychadenidaand Hyperolidaeespectively. Familyperolidasvas
represented by the most species, this large family of smallsiaeshetnightly colored frogs
contains more than 250 species in 19 genera with seventeen genera beirgathaiiae ifisod
(Shiotz, 1999).

Reptiles were widely distributed in the project area much as some spémiessiofiaEus and
Crocodylus niloticwere only recorded along the doramated bfgama agama, Trachylepis
maculirabris, Trachylepis varia andi¥aiaticusnother interesting record wsrixgs belliana
(Hinged tortojsienplying that animals are slowly returning to their habitat close to the project area.

Much as some of tierptilespecies recorded have not been evaluated and Sethasadata

deficient by IUCN (2021), those that have been evaluated were of least concern due to their w
distribution and not known to be going under any population decline or threatening decline in ha
quality JUCN (2021).

Mammal diversity
Mammalian species were represented by 10 species from ti®daidadiesCercopithecoidea,
Felidae, Herpestidae, Muridae, and VivendéeMuridae recorded the most species this is because
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they are usually more adaptive to habitat modification wdmlédscomeEpmmensahce humans
settlewithintheir habitat. Of the 16 species presented inlTablen@re recorded in theique
survey but not the current while those recorded in the currernbermlitepavesd the previous
audits.

Air quality and noise

The average noise levels measured in different positions at-AamdaiHiRRlity were found
within permisée levels at the time of the audit @ble 2

Water quality
A total of 2 samples were collected from the project area during the EEES, dnaatitighsthgam
of intake areand dwnstream of HRP1

These samples were tested and analtrsedNational Water and Sewerage Corporation laboratory.
Some parameters such as TSS, faecal coli forms and Total coli forms are beyond National permis
as seen from result slip attached as Appeitiz tald be attributed to the activities alaoivgthe

Achwa upstream ofjbver plant.

Socieeconomic

A number of key stakeholders incleddey District Local Governments Officials, Host/Local
communities, Project workers, Officials of ARPEy Rlegtidiatory Authority, Occupational Safety

and Health Department and Directorate of Water Resource Managemsrited during the audit.
Theconsultations were carried out through village meetings, focus group discussions and key inforr
interview

The audit on social aspects focused on the following themes built around IFC performance stand
1,2, 4, 5 & 8; assessment and Management of environmental and social risks (impacts), labour
working conditions, community health safety andcsétcuatyheritage and land acquisition and
involuntary resettlement.

ARPE Limited has a Community Development Action Plan (CDAP) aiming at sharing the project be
with the neighbouring/affected communities through education improvemengaktbn&unity h
sanitation improvement, social economic imprgvemeskitisodevelopment and education and

other community investment and livelihood restoration programmes.

Findings
There were numerous conformance3 partéhl conformance issues were identified. Some of the
conformances includeddahewing.
X An Environmental &odialmpaciissessment (E§Iwas carried out for Achwal+Hre
approved by NENNn 28/02/201%his is compliant with the National Environment Act No.5
of 201 owevethe certificate expired and ARPE has undertaken initiative to renew the
certificate as seen in Appendix 22.
X As a requirement in condition ix avéneankise permit, the developbtained ESIA
certificates after undertaking separate assessments for the auxiliary components such as acc
road, batching plant, worker sdoweramps, fue
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X The previous environmental and social audit was tarttiecyedr 2019/2020 and this audit

Is conducted for the Y2 compliant to the ESIA approval certificateieondition
The development plans were approved by the district including those of the auxiliary compon:e
like the O&M camp whsadomplgigto the planning provisions of the District Rimgsibal
Planning A@P10
In terms of compliance t®ibeupational Safety and Health Act, 2006. In line with the same
act.
o0 ARPE obtained a workplace registration certichteafdtRP that is valid till
13"February 2026
o0 ARPE requested for inspection and certification of lifting and pressurised equipmel
on siteThese are pending inspection and certification figrmoMsesder
Labour and Social Development
o All workers undergogmgployment medical checks,
o Cooks undergo routine meskeahination.
0 TheO&M camp has a clinic with-anfallnurse and a stémydvehicle for
evacuation in cases of referral to Gultiaspibal.
o0 ARPE Ltd employs an EHS officer and a Cobiasonificer CLO) on the
Achwa HRP project supported by the ESG managerensure the
operationalization of E$MS
0 The company hasE®H, OSHHIV policy within their management systems,

X The security at the project area is managed by Uganda Police and UPDF as well as G4S seci

company,

x There are dp-date fire extinghers at all project components including intake area, forebay,

powerhouse and at the @&p.

X The existence of camps, feeding areas, availability of drinking water and provision of PI

indicate that ARPE Limited waking comditians n e d
provided for in IFC performance standard

x The company has a grievance mechanism where concerns relating to the project operations

raised and resolved or closgd

This Environmental and social Audit revealg#rattitageill compliance, partial compliance and
noncompliand® the conditions stated in the NEMA EIA Certificate of approval, conditions in the perr
to carry out a regulated activity invétbankselected conditions in the Generation and Sale
agreement as well as laws, policies and regulations are as showbelothe table

No. Legal Document %age
partia}
compliance
I. Relevant legislative laws, Acts, regul 84.6 12.8 2.6
policies etc
il. Environmental and Social Impact Asse| 83.3 16.7 0
approval certificate for AchwalHPP
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iii. Permit to carry out a regulated activity 92.8 7.2 4.8
riverbankf Achwa River

Iv. Environment related conditions in| 100 0 0
Generation and Sale license

V. IFC Performance Standards 78.3 217 0

vi. | Surface Water Abstraction permit condi{ 100 0 0
OVERALL LEGAL PERFORMANCE 89.8 9 12

There was one (1) swcompliance issue at the hydropower plaht@artda¢ompliance issues have
been identified for which a compliance scheokess prsposed in Chapter 6 to improve compliance
to legal requirements. Below are the pat@ifioomance issues.

No sorting of waste in someaidsverflowingeptic tank at the O&M camp, contrary to
Regulation 4 of the National Environment NAlaggement) Regulations, 1999, ESIA
certificate conditions xv and Water Act Cap 152, respectively

Expired permit to carry out a regulated activity in Riverbanks, underground & surface wa
abstraction pernarsd ESIA certificates for Achwdl ldBRvelis for auxiliary components
contrary to condition xvii of ESIA certificate, condition i of riverbank permit, Water Act Cap 1-
condition x of ESIA certificate, respectively,

A summary of the compliance schedule is as shown in table below (red indicates high level of prit
with emphasis on the idenpifigchl conformang¢sse detailed copy in chapter 6).
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underground & surface w Apply for renewal of all legal document x Renewed
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Conclusion and Recommendations

ARPE Limited highly upholds the environment safety and health through its integrated Environmente
Social Management System that is implemented alongsoldaysogeeyations. As parheif t

obligation to comply with NEMA ESIA approval conditions, conditions in the permit to carry out a regt
activity in the riverbank, Environmental laws, policies, and regulations requirements, they carry
regular audits to monitor the Enviro8afent,and Health performance at the workplace.

In order to continuously comply to the said requirements, the following reconmmehelations are

X Have in place a water source protection plan, ensure that it includes measures to avc
degradation, seemtation, and siltation of river Achwa. Submit it to DWRM for approval before
implementation.

X Have in place an action plan for the proposed mitigation measures suggested in the au
conditions of approval in the various permits and E&lAsesithte, surface water
abstractiorpermit to carry out regulated activity on the rivéobankure continual
compliance to these requirements.

x All dam safety instrumentation including water level monitoring systems, emergency alarr
spillwagtructure, should be well maintained and a qualified and experienced engineer shou
be onsite at all times.

X Undertake periodic dam sagstgyssments.

X Ensure to consistently submit quarterly reports to DWRM and ERA indicating amounts of ws
abstractedaily and amounts of power generated, as required respectively.
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1 INTRODUCTION

ARPE Limited (AARPEO) here in referred to ac
Agr eement thJafu@P256)in radation I the 83MW Achwa Hydrojeatsemiich
comprises a first phase 41MW Achwa 2 Hydropo
1 Hydropower Project. (66HPP10606) .

ARPE Limitezkpressed interest to devatdpwaHPP lof capaci#2MWitheproject construction

was commencedldntober 20Bhd the plant commissiam&dst July 2021At the time of the audit,

the Achwa HPP1 was operation under the Operation and Maintenance (O&M) contractor, GPG. How
at the time of the autitpower was being generated at thé&pdagisting evacuation infrastructure

can only permit a maximum evacuation of 9MW. ARPE on the other hand is composed of 4 units
for both Achwa 1&2, with the large units each having a maximum output of 12MW. This implies that /
is in position to eithee Achwa 1 or 2 for evacuation of power. The choice therefore of which powe
plant to run is entirely based on the operations team and the available river flow, given no mainten
issues are present.

The Engineering, Procurement and Constructioso(ERCpr (PAC S.p.A) carried out an
environmental Impact Assessment for AchtvavhielPwas approved by NEMA on 28th February
2014 under certificate number NEMA/EIApigdIx 2: Certificate of approval of ESIA for Achwa
HPPR1), however on theé"March 2015 the certificate name was transferred from PAC S.p.A to Achwa
River Pac Energy LimitRIPE LTDAppendiX: Approval for change of name & ownership of FIVE
certificatgsas developers of the project. The NEMA EIA (NEMA/EIA/4871) &xpafediany 28

2019 and ARRAHmited initiated the process of reasesedn iIAppendi®2: Progress on renewing

expired NEMA EIA certificates for Achwa HPP 1 and auxiliary. (odpoeslepis hydro power
generating facility, the deveRIRPE Ltd obtained a generation and sale license from ERA which was
awarded in 2046d is still valid uB@b5Appendix 4: Copy of Generation arldcealee

ARPE Limitad carrying out the annual environmental and sociaheuda taPFRb comply to
condition\)) of the EIA certificate. The developer has contracted &rsudliectd @ undertake an
environmental and social audit of the operanbmsaadtPPAs such, this Environmental and Social
Audithas been prepared for the year 2022 to ensure continued compliance to relevant legislat
requirements.

1.1 Location and Aassibility of Achwa HPP

Achwa HPPL1 is located along River Achwa in Burlobo village, Burlobo P&8ish @ogagura
Pader district however some of the project corapoii&sisu district. Tablé indicates project
components and their G&8dinates.

Tabl€el-1: project components and their coordinates

Achwa HPR GPS Coordinates
N E

Intake 441431| 345014

Forebay 445914 345733

Powerhouse 445986 345910

O&M camp 446866| 346797
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Figurel-1: Achwa HRPLocation and accessibility
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1.2 Purpose of the Environmental Audit

Section 177 (1) of Negional Environment Act 2019 states that, (1) A person engaged in an activity
listed in Schedules 4, 5 or 10 shall submit to the Authority an annual report as may be prescribed b
Authority. Also, Section 126 (6) A developer or operator ofegumegetd undertake an
environmental compliance audit under subsectio® (£3) shalnit an environmental compliance

audit report to the Authority and lead agency, where applicable; and (b) undertake mitigation meas
to address and rectify anycoampliance detected.

The prime objective of this Environmental and Social Audit was to evaluate the performance of A
Hydro Power Plant 1 with a view of assessing and identifying any signmjoteamt rativities or
operations with environmesagailations, NEMA EIA conditions and those (conditions) stated in the
permit to own/operate a waste management facility.

Sitespecific Environmental and Social Audit surveys were conducted by persons certified and regist
in accordance with the NatiBnvironment (Conduct and Certification of Environmental Practitioners)
Regulations, 2003.

1.3 Scope of the Environmental Audit

The audit was limited to AchwelFIRE the immediate locale. The area covered included the project
components including ayxsiauctures like the workers cag&ig, powerhousarea, intake area,

fore bay area, along the channel, the maxkmsd the community ar€asnp A, Batchinglant

areas, Dump sites were excluded out of the audit since they are no longed ojpeletio
demobilizatiofhe Environmental &odial Audit study was conducted in accordance with the National
Environment Adb.5 of 201%he National Environment (Audit) RegulaZidasd2be approved

terms of referenceéNppendix 1.

This auilassesses the impacts of current Achvap#e&ioactivities on the environment and the

roles of different stakeholders in addressing the environmental and social issues. Issues of inte
include impacts from AchwalHipRratioactivities on agtic ecology Biver Achwa, fauna and

flora diversity of the project area, air quality, occupational health and ledétyamlishdety

among others. The audit also assesses the significance of impacts posed dpeth@oproject
activities to the social environment.

Principally, this Environmental and social Auditestiggtesstablishing the

1) The status of implemeotaof NEMA conditions in the certificate of agprevahofental
andSocialmpact assessment of AchwalkiBéhditions in {emit to carry out a regulated
activity onverbank, electricity generation license and water abstraction permits.

2) Stdus of implementation of mitigation measures and environmental monitoring and managem
plan proposed in the Environmental and Soci8tétepaent.

3) Impacts of Achwa HPRot anticipated at the time of ESIA approval.

4) Status of implementation ofogmeental, health and safety poligyiaedines.

5) Status of compliance with requirements from regulatory authorities including DWRM, Ministr
Internal Affairs, Ministry of Energy and Mineral Development, ElectriciytRagylatory

6) Capture ofomments from neighbouring communities relatiogdmtibenctivities of
Achwa HRP, with a view of bringing harmony and closure of any pending issues with the ho:

communities
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1.4 Methodology of the Environmental Audit

The techniques and methodsingiis Audit study included onsite observations and photography,
literature review, stakeholder engagement, social baseline and impact sursaydiespaaialist

noise measurements, and-bl@s&d analysis. Some of these methods are destiyibetbtwie

1.

Site reconnaissance visit and preparation of terms of reference for the Environmental and sc
Audit.

Review of relevant literature including ARPE Ltd documentation, relevaalitgsslation,
andguidelines.

Field studies, that includagture of compliance data inclogergtiorpractices, HSE

practices, aquatic ecological surveys (experimental fishing), flora surveys, fauna surveys, we
management, environmental protectio&, aimseasurements.

An inventory of activitieseéméighbourhodHtat, could affect or could be affected by the
operatioactivities at Achwa HPP

Social surveys amahsultations with the community within which AehvsalétRRed and

the projeatorkers.

Stakeholder engagement to identdiyomgiiance issues and means to address them;
Identified stakeholders included government ayé&MesERA, DWRM, OSH department

in Ministry of Gendesbourand SocidDevelopmentechnical personnel from Angagura
subcounty and the entire communityavehiinectly or indirectly affected bpeahation

activities of Achwa HP#® establish concerns related to current and future implementation
activities of the project.;.

1.5 Structure of the Environmental Audit Report
The Environmental and Social Audit report was compiled based on the Terms of Reference approv:
NEMA (see appendix 1), and the structure for the rest of the report is as shown in Table below:

Table 41: Outline of the Environmental and Social Audit Rep

Chapter Content
Chapter 1. Background information on ARPE Ltd and the ActiwadiRihg locatic

previous and extent of operatiosslledinfrastructuse safety provisior
methodology of audit, audit team and gaps & limitations to the audit

Chapter 2: Description of current implementation amperatieiand Health, Safefy

Environmental (HSE) management systems in place

Chapter 3:  Project Atvities in relation to area biodiversity describing AdhingeH&¥enc

with fish diversity in river Achwa, terrestrial fauna and flora diversity arc
components;

Chapter 4. Stakeholder Engagement, mentioning public and ke\erstetetelds ar

measures to address them;

Chapter 5: Level of compliance of the Achwd bfffPatioactivities to NEMA EIA app!

conditions, conditions in the permit to carry out a regulated aatreitgani
and relevant policies, lavgsilations and standards;
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Chapter 6:  Analysis and discussion of impacts identified from Adlopardidactivities
and recommended best practices/mitigation measures;

Chapter 7: A proposed compliance schedule and environmental & social manage
areas of necompliance and for enhancement of good practices;

Chapter 8: Conclusion and Recommendations regarding operations of Achwar
environmentally and ecoradiyngustainable project

1.6 Time of the E&S audit
This environmental and social audit study of AchwaasiP&ried out in the montaygflune,
July, August, and Septera@

1.7 Gaps and limitations
The Audieam faced some hinderances duringlithexaocise and compilation of the report which
included.

+ Untimely responses from identified stakeholders when sought for meetings aimed at recorc
their concerns and views about operation of Achwa HPP1.

+ Unti mely response fequeshior prbjeet intbrenatien andpdecundests t e

+ Delayed approval of Terms of Reference submitted to NEMA to guide compilation of the m
audit report.
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2 DESCRIPTION OF ACHWAHPPERATONS AND COMPONENTS

2.1 Introduction

Achwa HRP followsthe establishment of Achwa-HBfuctures Achwa HRRhe project
construction was commenced in October 2017 and the plant comBts3hidy28P 1 At the time

of this audit, construction workscoengleteand operation & maintenance works underway at the
Achwa HRP. Howevegt the time of the atliire was no power generation at the plant.

2.2 Achwa HPR main components

The main project comptméhat were approved in the ESIA cerffgeed(x: Xertificate of

approval of ESIA for Achwa-BiRftlude intake structure, headrace canal, forebay, penstocks,
powerhousswitchyar@nd tailrace. These form the main scope of this audit and their status at the time
of this audit was as discussed in this chapter.

2.2.1 Intake and headrace canal

The intake structure is a point at which water from the river will be diverted ana guees the hyd
plant, it precedes all the other hydro power stfinguntéake weir is 10m high with controlled

radial gate®allowwater to spill owenen required head is achi@yedmain purpose of this intake

is to divert water from the aiwedrenable separation of solids/trash from the water flowing into the
headrace candlhe design of the intake, with the desilting gate considered as the lowest gate il
elevation (824.75 m.a.s.l.), enables silt to be settle close to the gattheDesaltireglisut as per

the desilting plawailable at the plant.

Condition 1 of the surface water abstpactiospecifies for the developer to ensure that water
channelled for power generation does not at any given tigéZ4excé&@u?(100r#/s). ARPE

installed water flow instruments towaterdliverted for power generation. Records of water flow data
for Achwa HPPare attached as Appendix 35 of thisRegortls do not show exceeadr@&c64

x 106/m3(100m3ts)s compliant to condition 1 of the surface water gistnatsftthe intake,

there is an adjustable environmental flow gate liooke@duadlbout 115%/s to allow for continuous

flow of water as seen in FigliceThere arRiver flow tre;iérom the date of deemed commissioning
Environmental flow data is not available since there is no mechanism for monitoring such flows. A
the design, the ecological flow gate was locked in open position, as per the gates discharge curv
allow camuous flow of water. In the dry season, the weir gates are opened to allow uninterrupted f
of water downstream.
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b) Fixed environmental flow gauge
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e) Part of #thfenced headrace canal

o A oz . é 3 F e < -
f) One of theridgeshat crosses the g) One of the access ramps along the
canal

Figure-1: Intake and headrace canal

The headrace candlishaped lined with reinforced codcfiekensong witla base a&2mand a
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longitudinal gradief@.00075nT hee areampsaised for accessing the canal to cangideihance
worksduringoperatiorHgure 21g). The canal also lagercrossings which help with flawfade
water as well as used to access sections of the power plant cut of{figuhe-2§nahere are
drainage channeisnstructed below the canal tofallaentinuous flow of water to the different
tributariewhich eventually pour iaés Achwa

Operation
The intake structure diverts water from Rivantdineaheadrace canal (dkab)connects to the

forebay before it (water) plunges iptontedhougbrough four penstoditeere are trash gates that

trap all solids carriedh®y river regime and not allowed not enter the headrace canal. The trash that
collects at the gates is scooped out using the trash rake onto the trash rack as-4eei\in Figure 2
the time of the audit, there was water flowing through the cased boitgeoterate power.

Some of the hazards that may arise at the intake include.
Environmental hazards
I.  Buildup of silt at the intake causing flooding
[I.  Water pollution from poor waste management behaviour such littering
[ll.  Water pollution because of oil spills generated from mechanical faults and servicing of
equipment at the intake
Safety and health hazards
I.  Risk of drowning
Il. Risk of electrical shock
lll.  Fire risk from poor elecirmahections
IV. Risk of falling objects sudbase rock
V. Possibility of working at heights.
VI.  Slipstripsand falls.
VII. Risk of structure failure causing injuries and possibly death to workers

Recommendations

+ Continuousbarryout periodic inspectionstéongine the slope stability of/gr®anks
beyond the intake to ascertain possibility of sedimentation and volumegs of silt
Install instruments that help monitor volumes of silt accumulaade.at the
Consider use of loose rock along the riverbank to hold siltratel afosgthinentatio
and silt build up.
Control sedimentation of the river by dredging
Developer should carryout routine aquatic monitoring of River Achwa
Continuousharyout inspectiohthe intake components and ¢gnal qualified ci
engineeio checlandidentify areas that require repair, replacement, or improve
intake.
Carryout dam safety analysis and monitoring by a qualified dam safety enging
Continuously carryout toolbox talks reminding workers of the waste managen
and put in place evaluation mechanism for waste management plan and proc
intake.
+ Continuously carry out toolbox talks reminding workers of thietypeddicand safs

working procedures while at the intake.

+ Continuously carryout training for workers in aspects of occupational safety a

e £

¥
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2.2.2 Forebay and penstocks

Water from the canal with sediment and silt thathescaylibdintakeyates is collected and allowed
to settle at the forebay before it is directed into the paestoaies 4Tpenstocks of length 600m and
thickiess of 12mm buried in the ground.

a) Achwa HRP Forebay
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£ <
b) Penstockburiedunning dowa thgpowerhouse
Figure-2: Forebay and Penstock pipe channels

Some of the hazards that may arisdaetienclude.
Environmental hazards
I.  Water pollution from poor waste management behaviour such littering
II.  Water pollution because of oil spills generated from mechanical faults and servicing of
generator and other componentsfatebay.
Safety and health hazards
I.  Risk of drowning
II.  Risk of electrical shbekause of electrical malfunction in the control room
lll.  Fire risk from poor elecirmahections
IV. Possibility of working at heights.
V. Slips, trips, and falls.
VI. Pressure imbalances leading to burgtamgsimcks.
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2.2.3 Powerhousand switch yard

The powerhouse contéms (4) units of the Francis type of runner/turbine with vertical synchronous
generatorgt the time of the audit, the plant had capacity to generate the installedsA@MW but
producing any power. There a switch yard at the power that will be used to gemrategpower

by Achwa HPP1 to the switchyard at Achwa ¢tPBBtdtof transformers, high voltage cables, a
groundingystemall these connected toSKADA system used to monitor power generation at the

plant.

Switch yard of Achwa HPP1
Figure-3: Powerhouse and switch yard site
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Some of the hazards that may arise at the powerlndese
Safety and health hazards
I.  Risk of electrical shock or burns.
II.  Fire risk from poor electrical connections
lll.  Risk of pain or injury from poor working positions.
IV. Risk of falling objects.
V. Possibilityfevorking at heights.
VI.  Slipstripsand falls.

2.2.4 Tailrace canal

Water from the turbines ipaneerhoudellow the tail race and pour into theFigerg-4: Point

at which water from theaeé will pour into the yiwear Achwa HPP 2 intake. At the time of the
Audit, no works wereggoing for tailrace canal.
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Safety and health hazards
I.  Risk of drowning

2.3 Support/auxiliary facilities
Separate environmental and social impact assessments were undertaken for project support struc
including acse roadD&Mcamp, communication mast and fuellingyppiatsi(¥).

2.3.1 Access road

The project access road starts at Acholi Ranch Primary school measuring 12kifigupet@ camp A (

5). It continues to camp B, Achw2 iiedke, along the canal, to forebppwwachous@kmfrom

Camp A. An EIA was conducted, and a certificate was issued approving 38.1kiAppaodess road

6: NEMA EI A approval c e r x Holevegadotalkos29.9ksnutilisquir o] e ¢
that include2km from Acholi Ranch Primary School, 7km to powerhouse from Camp A, approx. 4l
to Achwa HPP2 intake from powerhouse, and approx. 4.9km to intake of Achwa HPP1 intake from A
HPP2 intake.

Figure?-5: Start of project access road at Acholi Ranch Primary School
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2.3.2 O&M Camp
The O&M canmpuses both ARPE and GPG staff, there are Type A houses for ARPE, staff (5 block
allows for accommodation of staff and thei),faypleesor ARPE staff plocks,isgleself

contained), TyBeandl'ype C for GPG (Type B, 10 blocksyrgalhed'he O&M camp leawtal
of 65 rooms and capacity to accommodatea®Peasrfbperations.

{5

e AT
Figure-6: Some of the accommodation residgrthesO&M camp
2.3.3 Fuelling
Thereisa mobileehiclalelivering fuel to different sections of the project area as seetlin figure 2
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Mobile fuelling vehicle at O&M camp
Figure-7: Fuelling points at Achwa HPP1

2.4 Environmental Practices in place

2.4.1 WasteManagement
The wastes generated at the Achwh &BBf two types such as solid and liquid wastes.

The liquid waste includes wasteveatethikitchen, washingeaningsanitary facilities at different
components of Achwa HIBRd flush watgeneated during cleaning and routine maintenance of the
plant

Solid wastes are categorised as organic and inorganic, orghinidegchaddle wasteh as the
foodwvastepeelingand inorganiecludgarbage such paperempty water bottles, polyethene bags,
worn out PPE, clothesseen in Table 2

Table2-1: Waste streams at AchwaHPP

O&M Camp Food waste Broken cutlery, box Wastewater frokitchen
Kitchen waste polythene baggmpty at the cantegn

water bottles Wastewater frg
Medical waste from | housekeepingactivities
clinic such mopping,

Used oil from t| Sanitaryastewater
generator at the camy
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Oil rags

Intake Tree branches Empty water ket oil | Wastewater from
collecteds sedimer| rags cleaningctivities
at the trash rack
Cobwebs

Headrac€anal Faeces dauna, Polythene bags

and along the car] dead fauna

Forebay Tree branches Empty water bottles,

collected as sedim¢ rags
at the trash rack

Cobwebs
Powerhouse Food waste Boxes, polythene ba Wastewater cleaning
empty water bottles | activities
Oil rags

2.4.1.1 Solid waste management

At the time of this audit, the project argenseallglean and there are waste collection bins placed
in different points of the projectaaessure proper collection and disposal of gemstatedas

noted thathere are abandoned structatrésrmerly auxilidagilities usdoy the EPC awaiting
demobilization.

ARPELimitedcontracted Wkubaholdings limited, a registered hazardous waste transportation
company, for transporting hazardous waste including used oil and Figtakes&sipsws show
waste management procedures at Achwkla HPP

Waste bin at the residential areas at th{ Waste bins at thewer house
Camp
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=
PLASTIC WASTE

ORGANIC WASTE

PAPER WASTE

s
at O&M Camp (Canteen Area)

Waste bins

Céntral waste collection area at the O&M camp
Figure-8: Waste managemantlifferent components of Achwd HPP

2.4.1.2 Liquid waste management
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Flushwastewatdérom cleaning plant componeatitedsed to drainage pits before is it removed during
the annual outafgpe purposes of aiding civil inspections of these pits.

Wastewatdrom the sanitary facilitiesllisoted and retained in septic tanKhmmiseptic ta&re
emptied once eveargnth by cesspool senacessewage disposed of in National Water and Sewage
Corporatidagoon in Gulu for further treatment.

Figure-9: Septic tank at O&M camp
There is a waste masragnt plajAppendix 3@r Achwa HPRleveloped by the GPG the operation
and maintenance contrac¢toe plashowshe different waste streams source of waste, procedures of
managemeat the plant to final disposal.

2.4.2 Occupational Health and Safety
The audit exercise was also aimed at collecting information on the efficiency, effectiveness and reli
of available Occupational Health and Safety management system and drawing up plans for corre
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action. The team also examined every sté&pceugretional Health and Safety management system
by measuring compliance with the caRirfEsimited has developed, avithinof assessing their
effectiveness and their validity.

2.4.2.1 Environment Health and Safety Policy
Audit finding:

There israintegrated Environmigeglthand Polic ManualArpe/ES/HSE Policy: @d#th was

prepared during construction phasbwa HRPand approved on 28th October RO1BS been

kept irdct, dudo its proper relevancaativitiebeing carried out by ARIPE policy indicates the
commitment of an organisation towards implementation Environment Health and Safety procedures
daily operations. The policy speaks about the mahagenemt m wardsEnwdronteriiealth,

and Safety of employeesThe pol i cy al so speaks about the
care and ecological stewardship

At the time of the audit, it was notdtetBatironmertiealthand Safety policy manual in péate
been prepared during const rissgahce.on phase and

Recommendations for further compliance

+ Ensure to reviand updatine existingnvironmertdealthand Safetydicy manual
+ Carryout awareness training remiraf #teff obligation and commitment to the polic

2.4.2.2 EHS Organisational Setup
Audit finding:

The Environment Health and Safetyi©fsponsible Bnvironmertealthand SafetfEHSht

Achwa HRE. Therés a Communltiason Officer responsible for harmonising grievances between the
project and the communityregharts to the EnvireninHealth and Safety Offi¢tesre is a camp
manager, plant operagonpowered to halt/sipprations in case of any safety violations in their areas
ofjurisdiction

Periodical inspection schedules are prepared afmy ¢heriedvironment Health@afety Officer
as he is obligated Thhe audit team obsethad there so-ordination between the EHS @ffider
other plant personnel.

Recommendations for further compliance

+ Develop welestablisheBHS committaed delegatele to different to assist in moni
implementation of EHS measures and procedures on site
+ EHS i s e v er yandtad staffrtodnsegratenitdni their rblést y

2.4.2.3 Safety Education and Training
Audit Finding:
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There is adequdiavironment, Healtid Safetlyainings conducted atytaent Staff are trained in
different aspeds stipulated in the Health, Safety and Environmer@yribeuahe of the audit,
trainings had been put on hold due to thev&ltd Cestrictions. However, ARPE has in place an
annual training plan (ATP) that covers all basic safety trainings for all staff.

Every individual undergoes an induction process on the safety ptioeedétdscanipefore
accessing the project site.

Recommendations for further compliance

+ |dentifyhe differeprograms to train staff such as Occupational Safety and Health,

and Social Management Systemex,gency Response Procedures among others.
+ Ensure full and maximum participation of all staff in the training to be conducted
+ Keep record of tragsitonducted and lists of staff attendance

2.4.2.4 Employees participationiEBHSManagement
Audit Finding

There is a safety committee to support the EHS officer to ensurertiizdDst@aipational Health
and Safety aspects in thy@arationg-urtlermoreno record of daily toolbox mesteggsr/ailed to

the audit teathus no conclusiontbe extent e mp | opgrtcipadian in Occupational Safety and
Health

Recommendations for further compliance

+ Rate employeeds responsiveness to EI
neglect.
+ Carryout regular checks on employees to ensure implementation of EHS

2.4.2.5 Motivationameasuresn place at Achwa HRP
Audit Finding:

There are safeteasures arsignages at appropriate positions at AchivaitéPF hese signages
includes cautionary signs, guiding signs angigreffidoweverthese ardnadequateand
management neednstall more cautionary signage reminding employees on safety measures.

Recommendation for further compliance

+ Instaladequate and appropsaaagat visible locations at AchwalHPP
+ Signage should be precise and easily comprehendible

2.4.2.6 Compliance ith Statutory Requirements

ARPE Limitedds commitment to comply to statu
relevant stakeholders such as DWRM, ERA and NEMA. ARPE obtain a workplace registration certi
from the Department of Od¢muzd Safety and Health at the Ministry of Gender and Social Labour
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Development. ARPE submits quarterly progress reports to ERA and River Achwa flow data to DV
as seen in Appendix 35 & 36. Furthermore, this Environmental and Social Auditches teeen condu
comply to condition(lV) of the EIA certificate for Adhwa HPP

Recommendations for further compliance

+ Ensure timely renewal of expired licences and permits to avoid penalties.
+ Comply a document inventory to keep track of requirement of permits obte
validity.

2.4.2.7 Incident reporting, analysis, investigation, and implementation of recommsgndation

It was noted that at presalhtinjuries, anticipated reskd health relatedses are reported
Investigations ameade mitigation measures accorded and action points to follow up that reported
incidentareacted upon and closed.

2.4.2.8 Safety Inspection

There are other joint inspections conducted by a host of all different members from the vari
departments. These manifest in the form of documented safety

2.4.2.9 Occupational Heal®entreand First AID facilities
AuditFinding:

Thee isan inhouskrst aid facility (clinic), with a-btagdalified nurstationed at the O&\inggo

offer first aid treatment at any tiemayfiencylhe clinic is equipped with a first aid kit and all
necessary materials and medicines required for firsieaah dvittking water for taking medicine, a
proper hand washing area for washing hands, and a rest bed.

Incase of any injury, accident, sickness or illness, the victim/causality receives attention from the c
The Nurse examines and diagnoseséehesgatd provide the necessary first aid or treatment required.

Nurse refers cases (injuries, accidents, and illnesses) that require more treatment beyond first aid
contracted medical fa¢itylu Lacpandhenfollow up on treatment of pati¢ihthey fully recover.

2.4.2.10Safe Work Practices
Audit Finding:

There are procedures in place to ensure safe work space through issuance eleatnitapermits
works, confinggaces entry permibrk at height among others.

2.4.2.11 Fire Prevention, Protection and Fighting Systems
The following fire prevention praatezgspliedt Achwa HPP

X Smoking is prohibited within the power plant.
x Oily ragare storenh approvedHlammable containers.
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x Flammable matersastored in cabinets approved for their storage and separate from other
materials. Personnel is to follow all guidelines for handling of flammable materials stipulatet
technical instructidflanmable and Combustible substances.

X Hot worlscontrolled as per guidelines specified in technical ristuiorking.

X Smoke and heat detecoeperiodically tested for functionality.

X Ensure availability and operability of portable firdnerdintdissignated locations. These
are placed near work area doors with an overhead sign showing the location of the fir
extinguisher(s).

X Ensure the operability of automatic firefighting equipment (pumps, hose reels, hydrants, etc.
strict complianeéth the maintenance and inspection routines as defined in the Technical
|l nstruction AFire Prevention and Fighting

Water requirement is the nfisgdightingnechanismt Achwa HPPandis executedvith two
firefighting pumps, each providing 10@%otdltow rate:

x Electrically driven pump.
x Staneby dieseadriven pump.

The fire pumps supply the fire hydrants and fire hose reel through the fire main ring. The water pre:
is maintained at about 8.5 bars in the fire main by the JoSepaRemwatetanks suppliedth

fresh water are placed next to tinghfireg pumps cabin. Water isedinecany possible source of

fire using fire hydrantdalled &verycomponent of Achwa HPFhese were tesidaring the audit

and were found to be functioning veFutleirmorthere is mobile fire truck dedicatledrdling

fire emergencies at the hydropoweT p&retare tp-date fire extinguishers at selected positions of

the project area pethefire risk assessment was conducted

) o = j
Fire extinguisher at one afesidences Fire extinguisher on the fuel transporting
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Fire hydrants

Mobile vehicle dedibatdfcht(dling fife eAmerge
Figure&-1Q Fire prevention systems

"

ncies

2.4.2.12Emergency Preparedness

There ianEmergency Preparedrigsspons@roceduréEPRPJCode: PE.058@signed to deal

with any potential problem that could be experiscived BiRPhowever unlikely it might be that

the problem would occur. Thespi@maged in conjunction with relevant authorities responsible for
activities during natural disastéhe area in the interest of public safety.

All buildings, offices and warehouses are equipped with adequate safety exits withalhaminated sign:
locations of site emergency exits are identified by means of Sdietg signsirens at strategi
location to alert staff at any location of the hydropower of any emergency
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There are emergency assgpalitlysand specific emergency evacuatiomjitaispecific routss
every Achwa HRRomponeats shown irigure 42.

Assembly point at the switchyard and pow| Siren at the intake of AchwalHPP
Figure-11 Some of the emergency measukebvaa HRP

2.4.2.13Personal Protective Equipment

Workers are provided Réttsonal Protective Equipment (PPE) including overalls, safety shoes, safety
goggles, helmets, globetore commencement of (Fogkire -23a) Furthermorell avisitors are

provided wittdequate and appropR&before accessing site.

At the timef @his audit, workers wera §adéy dressed in PPE specifically at Achviairiiie,
O&MCampand powerhouse

a) Staff at the intake dressed in full PPE attire.
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Visitor fullgressed in PPE
Figure-12 PPE usage at Achwa HPP

Recommendations for further compliance

4+ More sensitisation and supervision of workers is needed on thensieeof PPE

4+ Replace all worn out signage at gitgect

+ Ensurehat workerfollowsafety operatigmocedures when running equipment s
cranespressurized equipment among others.

2.4.3 Welfare amenities

Theras afull furnishezhnteen at tl@&M campthis is Wwere staff access mealsrafrdshments at
designated timAso, thensa T\screen where workers can watch proftasispreferenteere
are residential cubicles for work#érs eampvith clean water supply, sanitary fagitiees.are
tsetse fly traps at different locations of the pr@ect faraggation is carriedooptevent spread of
malariaWorkers are involved in leisure activities such as football tred@&ivhmpas seen in
Figure 44

2.4.4 COVIEL9 Prevention and Responsiveness

At the time of this audit, before accksbimgdPRL, all visitors and employees returning from leave

are required to undergo COVID screening/tabngliaic within the O&M cdRegults are
communicated to the HSE officer and if negative, the team visitor/employee proceeds to the sit
positive he visitor/employee is encouraged to isoldtedays while on treatment.

Onsite, there aseverakignages to encourage people to observe COVID SOPs including wearing
facemasks, sanitizing/wagtangsand sociaistancingNVorkerare sensitizeshd are awaadout
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COVID 1%urthermorgjorkers and visitors are always encouraged to adhere to guidelines and SOF
set out by the Ministry of Hiealdsponse to COXEDprevention.

Tsetsefly trap Canteen at O&B&amp
Figure&-13 Amenities at Achwa HRPB ensureorkers wellbeing

2.4.5 Sanitary facilities at Achwa HPP

There argender sensitiganitary facilities at all project components of AchwBhelRBnitary

facilities are water borne and accessible to both workers and visitors; regularly cleaned and well facil
withaccessories suchtaget paperspapandwater points for washiagdsThesdacilities are

connected to septic tarskesys for sewerage treatment and there is a cesspool emptier that transports
wastewateo National Water and Sewage Corporation Lagoon ime@trnefdr
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2.4.6 Drainage
The overall drainage pattern of the project area is dictated by thét tiverQi&i. cantpe
drainage flows gradually towards the north towards the proged access

There arseveraseasonal tributaries to River Achwa which also aginmthefdhe project area

in case of a stoffimere are drainage channels along the canal to allow flow of water within the tributari
to riveAchwa At the time of the awglitation was noted to occur with the drains along the headrace
because of soil erosion.

Drainage within the O&MCamp
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- BN 3 e A
One of the silted dsaatong the headrace canal
Figur&-14 Drainage at Achwa HPP

2.4.7 Energy use

Achwa HPP1 currently has access to grid and interconnection is done based onTgraueavailability.
are solar systems connected to the O&M specifically for heating water. Thegenaratdatkup

at theO&Mcamp and various components of the AchivgtdfetThe generators are regularly
serviced to ensure that they provide good power output as well as fuel combustiét ihehe engine.
kitchen, the fuel used for cooking alsB&seen in Figuzd 7d

I

-

— N

a) Generator set at Achwa HPP1 inta] b) Generator at the Forebay
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e) Solar security lights within O&M camp
Figure-15 Energy use at Achwa-H#IPP

2.4.8 Oil/fuel storage and spill control

The major source of oil spills is frapafaion and maintenance of genaradorshicle&chwa
HPRL. Theras amobile fuelehiclaised tderryfuel to generator locations within AchwlaA$PP
stated in secti@m.7that there are generators at different location of Achaappliying power
There are spill control measures in glemeett oil/fuel spills into the envirauverdd uter the
emergengyreparedness and response plan.

Generators are placeaveh raisg platformsnd contained in specific réolinst maintenance and
generator operation$iwia designated ar€lae project area is covered by gravel to prevent contact
of fuel/oil spills on soil as seEigume A6. Furthermore, the EHS ofiinckctedhat oil spills are
cleaned usimggs that are collected and disposed of along with used oil by Myskuba Holdin

2.4.9 Security at Achwa HAP

Therds an overall secufégice for the project area and specific fences for th&atifferéiiRP
components and access is restricted only to apdgrsone@Some parts of the project area are
guarded by UPDF. There is a securitypciieickgue 217c) for anyone vehicle or individual
accessing the site security office and gateseen in Figurd?b & a. All visitors are required to
registeand are not allowed into the premises until authorised.

ARPELIMIitedDESCRIPTION OF ACHWAIHPPERATONS AND COMPON



Environmental And Social Audittira Hydropower Plant .
E&S Audit Repdiine 2023 — ARPE

a) Sewrity office at the gate of ( b) Gate and Fence at the O&M camp,
camp

c) Security cheplointalong the access road
Figure-16 Security at Achwa HPP

2.4.10 Water supply and use at Achwa HIPP

Water usetbr generatias diverted froRiver Achwdnowever water usedothier purposes is
abstractettom underground using a boreholdaijherater usage for AchwalHFhe time of

the audit waisportetb be 60 There ianother boreha@igthe O&Mamp used for supply of water.

From borehole, water is pumped and stored into overhead reservoir tanks from which it flows by gt
to different areas of consumption including tegitiencesand washroomsThere aré, five

thousantitres tanks splying the O&M camp.
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One of the overhead tank¥gdil Camp

Figure-17 Water supply

2.4.11 Noise Pollution abatement
The major sources of noise at the project site are generators, automobiles, natural sounds like bird:

wor ker so

chatter.

Al

Table2-2: Noise levels at Achwa project site

pr oj ect thec@Mpmampheset s ar ¢
generators are housed in metallic casings toaiedwrriasion to the surrounding. During the audit,
noise measurement was carried out at selected locations with the projeeBjarea (Table 2

Intake of Achwa HPP 1

80 45.6 | 54.8/50.2 |85 Air conditioner| Flowing water in River Achwa, b
50 43.7 | 51.1147.4 insects
30 53 59.3 | 56.2

Forebay of Achwa HPP 1
80 29 52.8/40.9 |85 Generator Flowing water in Rikehwabirds,
50 35 43.1] 39.1 insects
30 30.7 | 46.9| 38.8

Powerhouse
80 432 |51 (471 |85 Air extractors | Flowing water in Ri&ehwabirds,
50 41.1 |47.6/44.4 insects
30 42.6 | 46.8| 44.7

O&MCamp
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Compound | 80 41 4421 42.6 |55 Human Generator
50 36.5 | 38.4| 37.45 conversation
30 31.1 | 34.6| 32.85
Canteen 80 40.2 | 43.1141.65 | 55 Human Generator
50 33.3 | 34.1| 33.7 conversations
30 32.3 | 33.2| 32.75 Housekeeping
activities, Tv
screen
Clinic 80 39.4 | 42.1|40.75 | 55 Housekeeping wind, air conditioners
50 30.1 | 33.3|31.7 activities
30 29.5 [ 30.1| 29.8
Generator 80 60 71.4/65.7 |85 Generator Vehicle sounds, human
50 59.3 | 63.2| 61.25 conversations
30 51.3 | 55.4| 53.35

The average noise levels measured in different positions at-Acte/del®,? the permissible
noise levels\ccording to thesults in table82hehigheshoise levels were obtained getisator
area at the O&Whe GPG the operaianaintenance contractoresout routine noisenitoring

of Achwa HPRconponentsind results are attacheA@sendi®3of this report

Recommendations for further compliance

+ Ensure that employees operating noise generating equigaentfisear
+ Ensure continued noise monitoring at Achtva HPP

2.4.12 Air quality and dust control

Air quality parameters including levels of oxygen, carbon monoxide, sulphur dioxide, volatile org
compoundand particulate matter (respiratoryafaRigs andPMo) were measured as shown in

the table-2.

Table2-3: Air quality measurements

[Location Gaseous emissions PM: 5 PMo Remarks
(%) |CO HS |VOC
ppm ppm_ppm
IFC, 2007 Standard 25 &gpHo0
WHO Air Quality 25eyg /50
|Guidelines (AQG), 2
Intake structurkchw|20.9 0O |0 0 Max008 |Max019 |Within permiss

HPP 1 Ave-0.6 |Ave-0.10 |values

Along Canal & Acq20.9 O |00 |0 Max-043 |Maxi 0.92 |Within permiss

Road Ave-021 |Avei 045 |values

Forebay 20.9 O 00 0 Max- 0.0/ [Max0.00 |Within permiss
Ave-0.00 |Ave-0.00 |values

Powerhouse 20.9 O 00 O Max. 0.00 Max-0.00
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Ave. 0.00

Ave-0.00

Within
values

permiss

|O&M Camp Compol

20.7

Max 0.46

Maxi 0.96

Within

Avei 0.21

Avel 0.34

values

permiss

|IGenerator Area

20.9

Max-0.35

Max. 0.21

Within

Avei 0.04

Ave. 0.06

values

permiss

ICanteen

20.9

Max. 0.00

Max-0.00

Within

Ave. 0.00

Ave-0.00

values

permiss

IClinic

20.9

Max. 0.00

Max-0.00

Within

Ave. 0.00

Ave-0.00

values

permiss

IFC general EHS guidelines recommend that emissions do not result in pollutant concentrations
reach or exceed relevant ambient quality guidelines and standards by appgistateational
standards, or in their absence, the current WHO Air Quality Guidelines (2007). NEMA air quality |

standards are same as WHO standards.

Discussion

All parameters of air quality were found within permissible levels at thaditt@btd e At
the time of the audit, higghestir qualityalues were recorded at the O&M camp and along the
headace canal as result of frequency of movkepnejeict vehicles.

Recommendations for further compliance

+ Install speed limit signage along the project access roads
+ Drivers should respect speed limit installed along the road to avoid raising of (
+ Carryoutoutinair quality monitoraighe different components of the project

2.4.13 Water Quality

A total o2 samples were collected from the project area during the E&S apstitestondsnd
downstreawf Achwa HPPincluding samples from the boreholes and river Achwa, as described in

Table 5.

2.4.13.1Sampling approach

Water samples were collected from setsitietigof the project area and along river Achwa using
the followingocedures.

a) Each sample was picked using a sampling botiteeof half
b) Each bottle was rinsed before scooping faerohal
c) The bottle would then be covered and placetemb@mxaovhose temperature was maintained

betweenC andL®C.

d) The samples were then transported to the National Water and Sewerage Corporation Labora

for testing and analysis

Table2-4: Description of samples collected during the E&S audit
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No | Sample Description | Coordinates | Specific Parametel Remarks from  tej
tested in addition t( results
the usual
1 |Achwa HPRP water 441799 Heavy metal| Colour, f€oli, Fluorid
sample of Achwa ri 345848 Ammonium Nitra] Total coli forms, and T
upstream of intake & Total Petroleu Suspended solids
Hydrocarbons, oil g beyond Natior
grease permissible levels
2 | Water sample frq 446153 Heavy metall Colour, f€oli, Fluorid
Downstream of HPP| 345923 Ammonium Nitra| Tdal coli forms, and T
Total Petroleu Suspended solids
Hydrocarbons beyond Natior
permissible levels

At the time of this audit, the pararfmiedbeyond permissible vainekided Total Suspended
SolidsE-Coli, Total Coliforms, Total Iron and Colour as seen in the result slips attached as Appendix
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3 PROJECT FOOTPRINT IN RELATION TO AREA BIODIVERSITY

This chapter relates the biodiversity recorded during the audit to the implementatibwactivities of A«
HPP1. The biodiversity aspect/element included in this report are vegetation and higher plants, mam
birds, Herptiles (amphibians and Reptiles) and fish. These taxonomic groups are most useful indic
of ecosystem health and condition whisbdire extensively represent other taxa during conservation
assessments.

3.1 Floral Diversity along project facilities

The project area is characteris@tiilayoptera laxiflora, Combretuandighaya woodlan@ihe

flora within Achwa River includes myesofttat thrive in the river especially during the dry season
when the volume of watenigind the river flow is slow. At some sections weeds such as Pistia species
and Cyprus species were observed. The fauna community of the study aresing vertheich o
natural vegetation cover surrounding the project areas.

3.1.1 Intake

The intake is along Achwa river, surrounded by natural vegetation which can be described a
Philinoptera laxiflora, Combretum sp wodtmmkbminant pant form is trees sédaaa sp,
Philinoptera laxiflora, Khaya sp, Terminalia sp. Diospyros abyssinica, Diospyros mespilifor
Combretum sp, Albizia sp, Kigelia Africana and Diospyros mespiliformis. Shrubs dominated by May:
senegalensis, Flueggea virosa, Sesbania sedb&tuslundia opposita Grassland savannahs
dominated by Hyperlenia sp., Panicum sp. and Pennisetum polystachion.

X No biodiversity Nmmformance was recorded around the intake

3.1.2 Headrace canal and Forebay

The channel runs througthiinopteraxiflora, Combretum sp woqdldeddominant pant form is

trees such ascacia sp, Philinoptera laxiflora, Khaya sp, Vitellaria paradoxa, Terminalia sp, Diospyr
abyssinica, Diospyros mespiliformis Combretum sp, Albizia sp, Kigelia Africana and Diospy
mespiliformiShrubs dominatedMaytenus senegalensis, Flueggea virosa, Sesbania sesbani, Ricinus
communi@47053E, 345848Mimosa pig(d42702E, 345981N) Hndlundia opposaeassland

savannahs dominated Hyperlenia spPanicum spBrachiaa scalaris, Brachiaria brizantha,
Dactyloctenium aegyptumeiChloris pycnothriterbs were dominateéioylia discifolia, Centella

asiatica, Ageratum conyzoides, Acmella cauldAsalia africana

X One biodiversity romformance weecorded, presence of two species (Ricinus communis
and Mimosa pigra) of invasive character (see figure 1).

3.1.3 Penstock an®owerhouse

The penstock runs undergroundagdpraximateiOm where natural vegetation of a woodland was
cleared and replaced Wakpalumgrassland. The powerhouse is surrounded by natural vegetation
which can be described @srabretum sp, Philinoptera laxiflora, Pamiginly bushed woodland.

The dominant plant form is trees sBbiliagptera laxiflora, Combretum s@spllaindDiospyros
mespiliformi$Shrubs dominatedHafrisonia abyssinica, Flueggea virosa, Ziziphus paéscens
Hoslundia opposieassland savannahs dominatégdaylenia sp, PanicunaspDactyloctenium
aegyptium.

3.1.4 Invasive species

Mimosa graandRicinus commumisrerecorded around theadrace canal and forebay Ruea

to their great dispersal characteristics, high tolerance to unsuitable conditions, large reproduc
capacities and high growth rates, invasive species easily overtake the natives. Changes in landst
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due to soil excavation and earth works altgowittte of natives, disturbance regimes and
geomorphology and hence open areas to invasion by invasive plant species.

Observed species need to be uprootedrardhowever an invasive species management plan
needs to be drafted to help in managemedioé ispecies.

f\' - 20 ’ 4 Py s
24 y . _r‘,f ”‘_- ¥ a ¢! AR N
Z SO TS Mimosa pigend invasive species recorded
Vegetation cover at the intake of Ac| the headrace canal of Achwa 1

around the re: [

ot

Footprint®f bush duiker along the chd yegetation cover along Achweatirace can
Achwa 1 characterizedhy a closed woodland dfy
Philinoptera laxiflora, Combretuandfthaya s

9. < ‘.'/‘\/ 3 p Dl F / R N2 ? v - Fiwhea - ~ : 3
Tsase fly trap in the woodland along Power house and _tall race, t_he tail race is b
channel by groves &esbania sesbani

Figure8-1: Status of biodiversity along Achwa 1 hydro power plant

| Recommendations |
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f There is need for the developer establish plant nurseries for indigenous p
aid the restoration process.

f The developer shoptépare and implement a source protection plan as ¢

DWRM
3.2 Fauna
3.2.1 Birds

Over all 21 species were identified from the project area Achvi@ofpiimojdet sites were
characterised by wooded grasslands which represent semi natural areas in the project footprint. Pre
studies in the area have recorded over 24 bird species (PAC 2013). Even though studies in PAC (2
did not report any species akcoation conceduringhis audit one species of global conservation
significance has been recoMarshal eagle Polemaetus belljcosus

3.2.2 Mammals

Mammalian species were represented by 10 species from th&dandadies @Ercopithecoidea,
FelidagHerpestidae, MuridaedViveridag-amily Muridae recorded the most species this is because
they are usually more adaptive to habitat modification while some are capaltienaieasaning

once humans settle with in their habitat. Of the 1prepentes in TaBl, six were recorded in

the previous survey but not the current while those recorded in the current audit have reported ir
previous audits.

Table3-1:Mammalian fauoiAchwa HPP

Mammals Species Common name g Conservatio| Previous
3| 2 %‘C_; 2 |nstatus Vs
lel Q| a5 o Current
S| 8 % S| 3 records
SlojL|a|a
Bovidae Sylvicapara grimig Bush duiker 0] LC *O
Bovidae Kobus kob thoma| Uganda kob LC *
Bovidae Tragelaphus Bush buck 0] LC *O
scriptus
Cercopithecoidg Colobus guereza | Black and white colo LC *
Cercopithecoidg Papio anubis Olive baboon 0] LC *O
Cercopithecoidq Chlorocebus Vervet Monkey 0] LC *O
pygerythrus
Felidae Leptailuruserval | Serval cat 0] O LC *O
Herpestidae Atilax paludinosug Marsh mongoose LC *
Herpestidae Icheneumia White tailed mongooy O | O LC *O
albicauda
Muridae Mastomys Multimammaterat | O | O LC *O
natalensis
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Muridae Arvicanthisiloticus| African bush rat LC *

Muridae Aethomys hindeii| Hindi's rock rat O|O LC *O

Muridae Gerbilliscus vallid| Savanna gerbil O LC *O

Muridae Mus musculoides| pygmy mouse LC *

Muridae Grammomys Thicket rat LC *
dolichuras

Viveridae Civettictis civetta | African civet O|0O LC *O

All Mammal species recorded are not threatened in any way according to IUCN (2021) red listing b
widely distribution, stable populations and not facing any alarming threats. IUCN however notes
populations of some species are decreasing dtiagoimcreased human wildlife conflicts and
Habitat loss for exampl&thecapra grimn@@a@mpared to previous studies, the distribution of species
has not changed however new records for the project area have been reported, these could have
missed out in previous studies due to their cryptic nature and nocturnal habits.

3.2.3 Herptiles

The mst common amphibian specietyeteadena mascareniearsislyperolius varialitisse
two are from the gerltychadenidaand Hyperolidagespectively. Famiyperolidagvas
represented by the most species, this large family of smalisia@mdxtightlgolouredrogs
contains more than 250 species in 19 genera with seventeen genera beirgahainae Wisod
(Shiotz, 1999

Reptiles were widely distributed in the project area much as some spémiasstioicEasd

Croodylus niloticugere only recorded along the river. dominagainlyagamarachylepis
maculirabris, Trachylepis aadgaranus niloticasiother interesting record wa&rhes belliana

(Hinged tortoise) implying that animals are slowty teetbeir habitat close to the project area.

Much as some of the herpetile species recorded have not been evaluated and some a listed as
deficient by IUCN (2021), those that have been evaluated were of least concern due to their w
distributio and not known to be going under any population decline or threatening decline in habi
quality IUCN (2021). Some reptile species recorded are listed under CITES (Convention of Internai
Trade in Endangered Species) for exaongudylus niloticus

3.3 Status of biodiversity of Achwa HPP

Table 2 showdbiodiversity recorded in the project area and level of compliance of ARPE Limite
towardbiodiversity.
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Table3-2: Status of biodiversity of AchwalHPP

natural state providing c
and food for varid
animals.

No plan to resc
animals thatalf
into the chann
especially
snakes.

Vegetation | The vegetation in the pr¢ No invasiv| The  vegetatiq The vegetation co\
area consists of woodlg species cover along th along the projg
(Philinoptera laxifla management pli project footpri| footprint has n
Combretum spnd Khayeé consists g changed much frq
fringed by grasslands i Woodlands the baselinélowever,
natural state with mini fringed by restoration of sof
disturbance.  There grasslands areas has not be
some species grooves d done. A restorati
conservation concg invasive  plan| plan has to be draf
(Mahogany, Shea nut such asRicinug and approved to gu
and Tamarindus) communis and| any restoratic
Mimosaigraare| activities. Ensure
starting t{ protected spes are
proliferate alor safe guarded agai
the Channel being cut down
Fauna Several vertebrates w No biodiversi Several  faurl The fauna commur
recorded from the pro management | species still utilif is still asduring thi
area, the area being il plan. the project arq baseline given the f

as observed fro
the variou

encounters  ar
footprints

observed in th
project ared

Snakes easily f
in the chann
with not structur|
to help ther
come out fothe
channel.

that the vegetati
community has 1
changed compared
the baseline. Howe\
structuresnustbe pul
along the channel
ensure that anim;

that fall into tf
channel c¢a easily
climb out.

3.4 Aquatic Ecology

3.4.1 Physicaichemical parameters
Observations on phygsiemical parameters along the two transect are showr8-81 Alble
parameters considered in the present survey appeasnocbenpdtable ranges at both transects,
although the downstream DSPHPRIcorded slightly higher values for most parameters as compared
to the upstream US HPPI. A similar obsengéilsio weade during the 2019 survey.
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Mean values of the different physical chemical parameters observed at the three transects sampl
the present survey. DO = dissolved oxygen; Temp = Temperature; TDS = Total dissolved solids; |
ElectreconductivityTN = Total Nitrogen;z NONitrates; TP = Total phosphorous; SRP = Soluble
reactive phosphorous aneéaGhChlorophyll a. US HPPI = Transect between HPPI intake up to 1000
metres upstream and DS 4RPPt Transect covering the river areas witlimetre&itlownstream

of the HPPI powerhouse.

Table3-3: Physical parameters
DO Tem |pH | TDS | EC TN NG | TP SRP | Chia

(mg/l) | p (mgfl) | (uSiem)| (ugfl) | (uafl) | (ng/l) | (na/l) | (nall)
(°C)
US HPPI | 128 |27.4]|7.3|130.3 | 202.0 1148.| 70.1 | 305.7| 13.3 | 3.2
4

DS HPP[ 132 [282(7.6[136.7 [215.0 |1128./68.4 |301.5|/12.9 |3.4
PH 0

The higher mean value observed for most parameters aPBSdifired to its upstream
counterpart is likely a result of reduced flow velocity towards the downstream HPPII intake. It was ob
that the normal river flow rate remarkably decreasedHaPtR | | 6 s i nt ake, resul
hybrid ecosystem with both flowing and standing water characteristics. The creation of such a h
ecosystem can be seen from the greater depth observed at this point of the river, together with a rels
larger surface area of standing water with signs of nearby terrestrial ecosystem flooding as observ
the 2019 survey. A reduced flow rate coupled with the flooding of the terrestrial ecosystems could
resulted in a builg of organic matterdte HPPI I i ntake which coul d
tailrace waters. Nonetheless, it should be n
when the sluice gates at the HPP1 intake had been open for nearly a weekhytmldugcage in

flow regime might have resulted into considerable changes iohibmiphl/sitaracteristics of the

river along the US HPPI transect.

All forms of nutrients were observed to be higher at US HPRb conpestegiam DS HRHP

This dierence woulidely be a product of sampling time. Whereas the US HPPI transect was sample
in the morning houheDS HPPPH transect was sampled in the afternoon hours of the day. Nitrogen
and Phosphorous are the main drivers of primary production in freshwater ecosystems; this trans
into increased uptake levels concomitant with increased primary pierdpetigityr@s rose over

the day. It can be expected that as the day progressed, organic matter would easily be mineralisec
the different nutrient species/forms by microbial communities, making their concentration in the sy
higher. However, incneggemperatures also facilitate higher primary productively and hence nutrien
uptake. Resultingly, the concentration of the different nutrient species atPHet2a8sét?PI

reduced as observed in TaBlgbove.

3.4.2 Phytoplankton abundance and divgrsit

A total of 11 algal species in 11 genera were recovered from samples taken from the two transect ("
2). The recovered species were representatives of thregraigad sah the diatoms-gplaens,

and green algae. The diatom group wasitegrbgesix species, thus making it the most diverse and
abundant algal sgtmup. Meanwhile, the least diverse and abundant algal grdalyeveggsdhe
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represented by only two species. Unlike the previous survey, no algal species belonging to
dindlagellate stgroup was recovered in the present survey. The greergaigatschrded three
species. In terms of spatial distribution, downstreanrPBISraifdeict recorded 10 algal species as
compared to only three at the upstream US HPPI.

Tabé 34 showstptoplankton species composition arodiion@ (nihd) recovered from each of the

two transects sampled in the present study. US HPPI = Transect between HPPI intake up to 10C
upstream and DS HPRI= Transect covering the areas vkilboim&res downstream of the HPPI
powerhouse.

Table34: Phytoplankton species recovered

Sub Species US HPPI| DS HPPI
group PH
Blue Planktolyngbya 0.1 0.02
greens | limnetica
Anabaena circinalis | - 0.05
Diatoms | Epithemia argus 0.2 -
Rhopalodia gracilis | - 0.02
Nitzschia acicularis | - 0.8
Cyclotella species - 0.01
Cyclostephanodiscus - 0.1
astrea
Cocconeis pediculus| 0.2 0.01
Greens | Ankistrodesmus steg| - 0.2
Monoraphidium - 0.01
contortum
Cosmarium habitat | - 0.15
TOTAL 0.5 1.37

A remarkably high phytoplankton diversity and abundance was observed @ khedDSePPI
compared to the upstream US HPPI. A similar observation was also made in the previous survey
appears to stem from the-kamic conditions created b1 Hake in the DS HHM transect.

However, a similarly remarkable difference in the algal species assemblage observed upstream of
in the present survey compared to the previous one is attributable to the difference in ecolog
conditons &the ti me of sampling for the two surve
sampling was undertaken when the sluice gates of HPPI were open. This in practical terms mean
environment in the US HHPI transect were more lotic in thevpyeasndposed to the semi
lotic/lentic during the previous one. Lotic environments offer less suitable habitats for algal specie
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compared to lentic or dentic conditions, and therefore the difference in algal species composition as
observed at PP transect for the previous and present surveys.

3.4.3 Zooplanktons

In total, six zooplankton species belonging tectassssRotifera& Copepodawere recovered

from both transects in the present survey-bJ.dbla@dition, cycloaighepodsndcopepods at the

nauplii development stage were also recorded at both transects. The two formed were the most abui
at both transects. Retiferasubclass recorded four species, with the Copepoda recording half the
number in the former-slalss. Athe six zooplankton species encountered in the present survey were
present in the downstream DSPHPRaNsect, while only two of the six species were present at the
upstream US HPPI transect (Ba®)leZooplankton abundance at the downstream P8 HPPI
transect was fif@d that observed at the upstream US HPPI transect.

Table & shows mecies composition and mean abundance (individuals per litre) of zooplankton:
recovered from each of the two transects sampled in the study area. US Hitialveerr&tiRett

intake up to 1000 m upstream and D®MHIRPTransect covering the areas within 2 kilometres
downstream of the HPPI powerhouse.

Table3-5: Species of composition and mean abundance

Class Species us DS HPPI
HPPI | PH
Copepoda | Cyclopoid 43 206

copepodites

Nauplius larvae | 56 301

Mesocyclops sp| - 79
Tropocyclops | - 94
confinnis

Rotifera Brachionus - 101
angularis
Lecane bulla - 74
Keratella tropica 84 106

Synchaeta sp. | 19 a7

Species richness 2 6

Abundance 202 1008

Observations on zooplankton spatial distribution and abundance follow a similar trend-as that for phy
chemicals and phytoplankton as discussed in the above earlier sections. The more lotic conditions |
HPPI transect created by opening of HPPI 0s
remarkably influenced the availability of sut@ldekimns habitats. Like phytoplankton, the

di stribution pattern of riverine zooplankton
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However, the generally lower zooplankton species diversity observed in the current survey compar
the previous one could also be attributed to seasonal river and zooplankton community dynamics.

3.4.4 Macreinvertebrates

A total of 10 mad¢n@ertebrate genera in eight families were recovered from both transects in the prese
survey. The upstream US HRBetarecorded a total of eight species, the same number as that
observed at its downstream counterpart (Table 4). Howenamthitagboindance at downstream

DS HPPPH transect was nearlyffilcethat at upstream US HW®&t macdoenthic organisrare

sessile but in riverine systems, they are often carried along with the flow. The different species diver
recorded from the two transects may be part/]
of HPPI at the time of sampling equally have played a major role in the distribution of this faunal
component. This may explain the presen@SiiHfRBPHtransect of species such as in the orders
Anisopterdlecopter@ndTrichopteravhich were before were being recordenlyrtira opstream

US HPPI transect.

However as already noted in the foregoing sections above, there was an apparent creation of a pal
semistatic body of water in the i mmednddatioa upst
oftheardas t errestrial ecosystem.

Table & shows ausnmary of maénvertebrate species composition and abundance (irlividual m
registered at each of the two transects sampled in the study. US HPPI = Transect between HPPI i
up to 1000 m upstream andlBPH = Transect covering the areas within 2 kilometres downstream
of the HPPI powerhouse.

Table3-6: Marcanvertebrate specie composition and abundance

Order Family Genus Species us DS HPPRI
HPPI | PH
Ctenobrachia| Viviparidae | Bellamya B. unicolq - 41
rubicunda
Thiaridae Cleopatrta C. pirothi 1 18
Melanoides M. tuberculata | 12 59
Plumonata Biomphalaria - 40
Diptera Athracidae | Atherix 2 -
Tabanidae | Tabanus 1 -
Anisoptera | Libellulidae 3 1
Plecoptera | Parlidae Neoperla sp. 5 2
Trichoptera | Hydopsychidg Cheumatopsyc 1 1
Decapoda Atyidae Caridina C. nilotica 15 42
TOTAL 40 204
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This could mean an increase in food resources as well as suitable habitats forbdiffdrient macro
species to inhabit, thus accounting for their high abundanceRh Dx&rt$B&tlas compared to the

upstream US HPPI transect.

3.4.5 Fish

A combined tbtaf nine fish taxa were recorded from both transects in the present survey, with eig|
being recovered at the downstream tR283dBPH and five at the upstream US HPPI transect
(Table3-7 & Table-8). Fish abundanceD& HPFPH was more thar-fisid that at the upstream

US HPPI transect, thanks to the remarkably high abundance of cichlids at the former than the lattel

Table 5 Average abundance (number of individuals/hour) of the different fish species recovered thr
electrdishing fromdtsouthern bank of each of the two transects sampled in the present survey. US
HPPI = Transect between HPPI intake up to 1000 m upstream -#&tdl DBraddelct covering the

areas within 2 kilometres downstream of the HPPI powerhouse

Table3-7: Fish abundance

Family Fish species Abundance
(individuals/hour)
US HPPI | DS HPPPH
Alestidae Alestes baremoség 2 -
Brycinus sadleri | 1 3
Cichlidae Haplochromisep.| 10 105
Oreochromis - 3
leocostictus
Oreochromis 21 102
niloticus
Cyprinidae Engraulicypris 4 16
bredoi
Enteromius perin( 6 7
Mastacembelidi Mastacembelus | - 9
frenatus
Mockidae Synodontis - 4
victoriae
TOTAL 44 249

A similar observation was also made in the previous survey with fish abundance in the downstr
transect nearly-6nd that of its downstream counterpart. A combined total of four facultative riverin
fish species were recorded from both transewtspaEties were record®satiPPPH, while two

were recorded at the US HPPI transecB@able
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The high fish abundance db8$elPPPH transect is most likely a result of ddoettexsource in

this transegtitnessed by a remarkable-lquitd planktonic and maertthic fauna in this transect

shown in previous sections above. This increased food availability may have resulted into a popul
explosion for species present DSPPPH transect

Talle 3-8 showsamparison of the distribution and IUCN conservation status of the different fish specit
recovered along the two transects sampled in the present and 2019 surveys. IUCN status: NA =
applicable; NE = Not evaluated; LC = Least concern; CR =dantjesitgEfransects: US HPPII

= Transect between HPPI intake up to 1000 m upstream aRtHBSTF#PBECt covering the areas

within 2 kilometres downstream of the HPPI powerhouse. Spawning guild: NFR = Non facultative riv
species, FR = Facultaiiwerine speciés; = s pec i-especresabsenter e d,

Table3-8: IUCN conservation status of recovered fish species

Transect
US HPPI DS HPPPH
IUCN Spawning guild 2022

Species status 2019 2022 2019
Alestes baremose¢ LC NFR A A - -
Brycinus sadleri LC NFR A A A A
Engraulicypris FR A
bredoi LC A A A
Enteromius perini LC FR A A - A
Haplochromine NFR A
spp. NA A A A
Mastacembelus FR A
frenatus LC A - -
Oreochromis NFR A
leocusticus LC A A A
Oreochromis NFR A
niloticus NE A A A
Synodontis FR A
victoriae LC A - -

A high number of facultative riverine fish species in the downstream transect could be attributable t
opening of HPPI 6s sl uice gates. Sluice gate
species, which under normal circumstances wouldimataditbenly the upstream reaches of HPPI.
None the less, the dominancerdécultative riverine specigginly cichliden the DS HRPH

transecimay suggest a likely change in ecological status towards one which favours lacustrir
environment adapted species as opposed to fluvial specialists. Such a phenomenon has been obse

ARPH.IimitedPROJECT FOOTPRINT IN RELATION ZK(BINREVERSI



Environmental And Social Audittira Hydropower Plant i
E&S Audit Repdiine 2023 — ARPE

in most HPP dammed rivers in both the tropics and temperdaeksgioess]., 1988; Moyle and

Mount, 2007; Petesse and Pe2&r2] iermanet al, 2012). This often follinescreation of semi

lentic conditions in the upstream areas of such HPPs as observed in the immediate upstream regio
HP Pl 6 sHoweertmere detailed longer term monitoring studies are required to precisely establis
the cause and existence of such changes, S i
influenced by natural seasonal changes.

Save foD. niloticughich is cagerised as not evaluated, the rest of the fish species recovered in the
present survey are categorised as least concern (LC) on the IUCN38UIAH (fiallinspecies

widely distributed in Uganda, although special attention shouldhbedsithiitiadn pattern of
facultative riverine fish species, which require upstream migration for purposes of breeding.
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4 STAKEHOLDER CONSULTATION AND -SCCGNDMIC PERFORMANCE OF ACHWA
HPR1

4.1 Socieeconomic tatus of the project areagardingoperation oAchwa HPR

The general social economic situation of AnganGotanyuwlyas important in contextualising the
status of the project host comnAingtygid survey was conduotegliew of the existing information

to ascertaithe ®cial economic data of interest included population, land tenure and ownership
ethnicity, settlement patterns, gender relations, income sources energy, cultural heritage, healthc
watereducatigrand infrastructure.

4.1.1 Location of Achwa HRAP

Angangura Sub CoustintheNorthwesif Pader District. Angagura is found on Kitgum Gulu main
road and approximately 60km from Pader Town council. It is bordered by Awere Sub County to the S
Laguti SuBounty to the East and Pal&hbkCountyo the North. Angangura Sub County has its
headquarters at Lacekocot Trading Centre, Gojani parish, Lubiri village.

4.1.2 Demographics
4.1.2.1 Population

Over 90 % of the population in Pader live in rural areas (UB2&0204dofle live in rural areas

and 13,402 live in urban areas. The population of the district was 178,004, based on the National Ho
and populatio