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Abbreviation Definition

BNG Biodiversity Net Gain

BN Bern Convention

BMWP Biological Monitoring Working Party
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‘ Definition

LIFE Lotic-invertebrate Index for Flow Evaluation
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MAFWM Ministry of Agriculture, Forestry and Water
Management

NT Near Threatened

NTAXA Number of Taxa

PCR Polymerase Chain Reaction

PBF Priority Biodiversity Features

PR Performance Requirement

RS Republic of Serbia

SP Strictly Protected

SPAs Special Protection Areas
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WMD Water Management Directorate
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1. Executive Summary

The Pambukovica Dam and Reservoir Project will improve drought resilience and reduce flood risk in the
Ub River catchment by storing water and releasing it in a controlledAwalgnvironmental and Social

Impact Assessment (ESIA) has been prepared in line with EBRD requirements and Sethirariuding
extensive biodiversity baselining and subsequent Biodiversity Impact AssesBiaghsurveyfaveshown

a mixed landscape of farmland, woodland and river corridors with some sensitive species andEadritats
after avoiding and minimising impacts, creating the reservoir will permanently change some areas.

To address this, the project commits to a clear programme of habitat restoration andtcrélalivar Net

Gain in line with EBRD PR6. This will be delivered bdtm-sited wi t hi n t he expropriat
4),anddownstreamm f t he proposéedebdHe svet v o Brbijavadeldtdted adiaeedt tob y
Tamnava River the (see Sectin In line with international good practice and the mitigation hierarchy,
opportunities to deliver on site enhancements (i.e. within the expropriation area) have been prioritised,
however, to deliver Net Gain additional afte habitat creation and enhancement will also be required.

This document describes the baseline habitat losses that need to be offset and demonstrates the feasibility of
delivering this offset upstream of the proposed reservoir, within the expropriation area, arsitat off

locations within land owned bgrbijavode The design of the offset and a subsequent update to the Net Gain
analysis will be undertaken at the next design phase, in line ESAP commitments.

Terrestrial habitat creation anc&enhancement

Baseline habitat losses from the inundation have been quantified using the Quality Hectares (QH)
methodology, which combines both habitat area and ecological condition to provide a weighted measure of
biodiversity value (se€able?2). Habitat losses were calculated using1hb mreservoirwater ling which
represents thmaximum normal operating levigr Phase 2.

Following QH analysis a total of 42.24 ha of land was required to deliver Net Gain thirali¢ht creation
and enhancement

A total of 15.55 ha will be delivered esite within the expropriation arehrough enhancement Bbbinia
pseudoacaciavoodland to riparian and gallery woodlaf#199 ha)and restoration ofrablelandabove the
145 mcontour (14.03 hafo riparian and gallery woodland

The remainind6.72ha will be delivered ofsite within land plots owned yrbijavode(see Appendix A).
The required compensation (efite) includes: Mesic grasslands (EZ.59 ha, sparsely wooded grasslands
(E7)1 5.92 haJFagetum moesiace submontanum typigwodland (G1.69) 2.46 ha andQuercetum
frainetto-cerriswoodland (G1.76811) 12.75 haln Autumn 2025, site visits were conducted for the
proposed offsite locations. Thsesurveysaimed to validate ecological conditions and assess the fégsibi
of offset implementatiorOff-site plots identified for enhancememtre shown to be degraded amdler
strong anthropogenic influencihus, suitable for the proposed habitat enhancement and creation.

Aquatic habitat enhancement

Baseline habitat losses riverine habitat%.30km) from within the inundation have been quantified using
the QH methodolog{Q RiverUnits), which combines bottiver lengthand ecological condition to provide

a weighted measure of biodiversity value ($able2). Riverine labitat losses were calculated using the 145
m reservoir water line, which represents the maximum normal operating level for Pliheddss of

riverine habitat (5.30 kmyithin the footprint of proposed reservoirdBmoderatg0.6) condition equaing

to 3.18 Q River UnitsA target of 20% Net Gain for river habitat has been set which esi@2 Q River

Units. This net gain will beachievedhroughenhanceent and uplift in théconditiordof existingrivers
upstream of the danm the River Ubdownstreanof the dam, andt off-site locationsdjacento the

Tamnava Riverwithin land owned by Srbijavode&here terrestriahabitat creation / enhancement is
proposedadja@nt tothe rivel).

Increased drought resiliendfoughdelivery of the Serbian minimum flow, which will safeguard a

minimum summer flow during the fish spawning season) and areductioein ol ogi cal | y damac
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downstream of the proposed reservoir are considered the most beneficial measures for riverine habitats,
delivering the significant habitat gains through improg@mahditiord Theseenhancemeswill be realised
within River Ub(~28km) downstream of the proposed reservoir to thé blinnava confluence.

Additional riparian and in channel measures, that will be delivered both upstream of the proposed reservoir
and within the expropriation area, include riparian buffer stripgshamnel improvements and riverbank

clearrup and stabilisation. Additional riviee gains will also be achieved dfite, adjacent to the Tamnava

River, asa seondary benefit of proposddrrestrial habitat works required to offset terrestrial habitat losses.
This terrestrial mitigation, which will occur immediately adjacent toRher Tamnava, will deliver riverine
gains through improved riparian structure and buffering capacity

2. Introdudion

2.1 Background

The European Bank for Reconstruction and Devel opm
the Republic of Serbia (the fABorrowero, or the AC
construction of a water resources reservoir ganbukovica, Serbia. The Project will be implemented by

the Public Water Management Company Srbijavode (A

management, including water use and protection from pollution. Srbijavode is also responsible f
management of risks associated with water bodies (such as flood risk) and the Project would increase flood
downstream through water retention in the reservoir. Srbijavode operates under the Water Management
Directorate (WMD), which in turn is an admitrtive authority of the Ministry of Agriculture, Forestry and
Water Management (MAFWM). The Loan is expected to finance the construction of a new impoundment
dam and reservoir infrastructure at Pambukovica including associated works such as upstrezmh tsapm

and road realignment (vertical realignment over the reservoir).

2.2 Project Context

The Pambukovica Dam is being developed as part of
management, with dual objectives of flood protection and climate adaptation. The Ub River catchment has
been identified as highly vulnerable to seasonal drtsugnd flash flooding, both of which are expected to
intensify under projected climate change scenarios. By regulating water flow and creating additional storage,
the project aims to improve drought resilience for downstream users, including agrieuntupepvide a

reliable source for irrigation in Phase 2. At the same time, the reservoir will contribute to regional flood
management by capturing peak flows and releasing them in a controlled manner, thereby reducing risks to
downstream communitie$he Project involves the construction of a new impoundment dam and reservoir
infrastructure, including sediment traps and road realignment.

The Biodiversity Impact Assessment identified a range of habitats and species of conservation concern
within the project area, including Priority Biodiversity Features (PBFs) and Critical Habitats (CHs). These
include broadleaf woodlands, riparian corriglanesic grasslands, and aquatic habitats supporting

amphibians, bats, birds, and freshwater mug&sain when avoidance atige mitigation hierarchy is fully

applied, the very nature of dam construction means that some habitats will inevitably ballesedr

therefore, active management of remaining habitats and the creation of new ones through an offset strategy
are essential to ensure commitmesgsout in the Biodiversity Management Plan (BMP) and Environmental
and Social Management Plan (ESMi#®jheare delivered in practice.

2.3 Purpose of the Habitat Management, Enhancement and Offset Plan

This Habitat Management, Enhancement and Offset Plan (HMEOP) has been developed to support the
implementation of biodiversity mitigation and enhancement measures identified in the Environmental and
Social Impact Assessment (ESIA) for the Pambukovica Danjeér It builds upon the biodiversity baseline
and impact assessment conducted in PR@2 and is aligned with the requirements of the European Bank
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for Reconstruction and Development (EBRD) Performance Requirement 6 (PR6), Serbian national
legislation, and international conservation standards.

The HMEOPdescribediow commitments relating tthe delivery ofNet Gainthroughhabitatenhancement
(including increasedesilience)andhabitatcreation as set out in the project BMiad ESMPwill be
achievedand the mechanism for deliveifhis includesthe roles and responsibilities fBrbijavode their
patnersand thecontractorgduring construction phase)

The HMEOP outlines the strategy for managing, enhancing, and offsetting impacts on habitats and species
within the Biodiversity Study Area and i®neof Influence(Zol). It aims to ensure that the project achieves
No Net Loss (NNLYor Priority Biodiversity FeatureandNet Gain (NG)for Critical Habitatsn line with

PR6 requirementd.ypically, PBF or Critical Habitat has been assigned based on the spexsest within a
typical habitat type; as sutfNL or NG should be delivered at a species level thrardtancemerdand/or

creation ofhabitats supporting the trigger speciéshould be noted that all habitats qualifyingPd-for

some species, also triggéH for others therefore NG is the benchmark for habitadsscussed.

The primary objectives of this plan are to:

i Offsetsignificant residuaProjectimpacts that could not be fully mitigated throuagbplication of
avoidanceandbr minimizatiormitigation

1 Enhance ecological conditions in degraded or modified habitats within the project footprint and
surrounding areas.

1 Restore and manage habitats to support-tenm ecological resilience and species conservation.

1 Implement offset measures where residual impacts cannot be mitigaséd,@nsuring compliance with
PR6 and national biodiversity laws.

1 Monitor and adapt management actions based on ecological performance indicators and stakeholder
feedback.

2.4 Ecological Overview

24.1 Legally Protected or Internationally Recognized Areas of Biodiversity Value

There are no Legally Protected or Internationally Recognized Areas of Biodiversity Value areas (as defined
by EBRD) in the vicinity of the proposed Project area. The closest legally protected areas to the Project site
are the Obedska Bara (Swamp) Natured®ee / Candidate Emerald Site (CES), located 19 km away, and

the Klisura Reke Gradac (Gradac River Gorge) CES, located 18 km BEweafroject area is not considered

to have significant ecological / functional linkage to any Legally Protected or Interalyi Recognised

Areas of Biodiversity Value (as defined by EBRD) in the vicinity of the proposed Project area. Baised on
currentProjectdesign and mitigation measures, no adverse effects on these areas, or the species for which
they are designated, are anticipated.

2.4.2 Project Area

The project area is characterized by a mosaic of land uses, including intensive agriculture, natural forests,
riparian corridors, and aquatic ecosystems associated with the River Ub and its tridaitgtthe

habitats within the project area are not particularly unique in the landscape or in Sert@dave been
classified as PBF and/or Critical Habitat according to EBRD criteria.

Field surveys confirmed the presenceta followingspeciethabitatsthat triggered PBF and/or Ciritical
Habitat

i Bird: Middle Spotted Woodpeckébendrocoptes medijd_ittle Egret Egretta garzettp Redbacked
Shrike (Lanius collurig, Greyheaded WoodpeckePicus canuy European Turtle DovéStreptopelia
turtur)
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9 Bats:various microbatsted on Annex Il and Annex IV of the Habitats Directiseme of which are
also assessed as Near Threatened (global) and VU (Europe) by IUCN.

1 Reptiles: Common Wall LizardPpdarcis murali}, European Green Lizartlgcerta viridig, Sand
Lizard (Lacerta agilig, Dice SnakeNatrix tessellathand Aesculapian Snakégmenis longissimiis

1 Amphibians:Yellow-beilled Toad Bombina variegata Common Spadefoot TodBelobates fusciis
Greek Stream FrodR@na graecpandFire SalamandeiSalamandreSalamandra

9 Fish:Balkan Loach Cobitis elongaty Spined LoachQobitis taenid, andBalkan Barbel / Largspot
Barbel / Danube BarbeB@arbus balcanicus

1 Aquatic Invertebrates: Green Hawkéeshna viridiy, Green Snaketa{lOphiogomphu€ecilia) and
River Clubtail Stylurus flavipes

1 AquaticmusselThick-shelled River Mussellnio crassu¥

Natural habitatsecorded include&agetum moesiace submontanum typiamaiQuercetum frainetteerris
woodlands, mesic grasslands, and Balkan riverine willow s@ihdse habitat types are listed in Resolution
4 of the Bern Convention spalify as PBF according to EBRD.

Modified habitatdncludedarable land, lowdensity buildings, and transport infrastructure.

Invasive speciesamorpha fruticosandAmbrosia artemisiifoliavere recorded in riparian zones and
disturbed areas.

None of the habitats recorded conform to descriptions of those listed in Annex 1 of the EU Habitats
Directive, but some are listed in Resolution 4 of the Bern Convention. However, none qualify as IUCN Red
List EN or CR ecosystems. Therefore, Balkan rivesinllow scrub,Fagetum moesiace submontanum
typicumwoodland, andQuercetum frainett@erris woodlandare listed as PBF

The methodology and results of the PBF and Critical Habitat Assessment are detailed in7S#dESHA
Volume 1 Book 4 Biodiversity Impact Assessmeriihe results are summarised in Trablel below.

Table 17 Summary of PBF and Critical Habitats and PR6 requirements

Critical Habitat AssessméResults PR6 Requirement

EUNIS habitat name

CH/PBF via suitable species Create 5.59 ha of habitat so that
(Criterion 2) using this habitat (e.g.,| project losses are fully offset and a
E2 Mesic grasslands herpetofauna) minimum 1Q% Net Gain is achieved
avoidance first, targeted
enhancement/compensation,
monitoring.
CH/PBF via suitable species Create5.92ha of habitat so that
(Criterion 2) using this habitat (e.g.,| project losses are fully offset and a
E7 Sparsely wooded grasslands Turtle Dove, herpetofauna). minimum 20% Net Gain is achieved
retain/restore structure, timing of
works, likefor-like replacement.
CH/PBF (Criterion 13 Bern Create 2.46 ha of habitat so that
Convention Resolution 4. project losses are fully offset and a
G1.69 Fagetum moesiace submontanum minimum 35% Net Gain is achieved
’ typicumwoodland avoidance/retention priority,
restoration planting, lonrterm
management & monitoring.

L1t should be noted that all habitats qualifying as PBF for some species, also trigger CH for others; therefore, NGimnthekifen habitats
discussedFor example CH/PBF = habitatriggersbothcriteria. CH= only CH triggered (se€ritical Habitat Assessmeirt Section 7 of ESIA
Volume 1 Book 4 Biodiversity Impact Assessmgnt
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Critical Habitat AssessméResultst

PR6 Requirement

CH/PBF (Criterion 13 Bern Create 12.75 ha of habitat so that
G1.768 ' . Convention Resolution 4. prp[ect losses are full){ offset apd a
11 ’ Quercetum frainettaerris woodland minimum 35% Net Gain is achieved
avoid, restore/compensate, manage
monitor.
CH/PBF via suitable species Create 10.26 ha of habitat so that
Riparian and gallery woodland, with (Criterion 2) (e.g., o . prp[ect losses are full){ offset apd a
G1.1 dominantAlnus qutinosa/Popuius bats/woodpeckers/riparian birds). minimum 20% Net Gain is achieved
: . X (retain riparian belts, sensitive felling
nigra/Salix alba ;
roost protection, replacement
planting).
CH/PBF via suitable species Create 3.73 ha of habitat so that
Lines of trees, small anthropogenic (Criterion 2) (e.g., pat rqost/foraging prpjgct losses are fully offset and a
G5 woodlands récently felled woodland woodpeckers, nesting birds). minimum 20% Net Qa}ln is achley,ed
early-stage’woo dland and coppice pre-felling checks, timing constraints
like-for-like tree replacement, roost
mitigation.
C3 Littoral zone of inland surface CH via suitable species (Criterion 2)| Net Gainof 20% protect shallow
waterbodies (e.g., odonates, amphibians). margins, watequality safeguards,
habitat creation, monitoring.
Cc2: Surface running waters: CH due to the confirmed presence g Net Gainof 20%by enhancing
c2.31 Epipotamal streams thick shelled musselnd host fish conditionof existinghabitatfor the
: speciesRiver Ub sippors some PBF | speciegriggering Criticd Habitat
C3.55 | Sparsely vegetated river gravel banl fish speciesalsd
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3. Methodology

Even after avoiding and minimising impacts, creating the reservoir will permanently change some areas. To
address this, the project commits to a clear programme of habitat restoration and creation to deliver Net Gain
in line with EBRD PR6. Thiswillbe delv e r e d -sbiaatehd doint hin the expropri at
and downstream of t-betpepdowioskidnrleaedvownedoby Srb
Tamnava River the (see Section 5) adjacent. In line with international good eoeautithe mitigation

hierarchy, opportunities to deliver on site enhancements (i.e. within the expropriation area) have been
prioritised, however, to deliver Net Gain additionalsite habitat creation and enhancement will also be
required As set out irthe BMP,on siteopportunities in the vicinity of the dagand upstream)avebeen

and will continue to berioritised for habitat creatioand enhancemerttowever Srbijavode has identified
significant areas of ecologicallyonnected (via river/ripariazorridor) land adjacent to River Tamnava
(immediately downstream of the Ulamnava confluence to the confluence with the Kolubara) to deliver

off-site offsets downstream of the dahhis additional offsiteland is requird to deliverNG.

The methodology is designed to ensure that biodiversity mitigation, enhancement, and offset measures are
evidencebased, ecologically sound, and aligned with regulatory and lender requirements. It builds upon the
biodiversity baseline established through ESIA and integrates findings frgmeviousfield surveys

(2023 2025), stakeholder engagement, and critical habitat screandigllow up site visis and surveys

(Autumn 2025 of off-sitelocatiors proposed by the Srbijavode further downstream of the location.

Plotsproposedare owned by Srbijavode and there are 'Ap&ties / tenants using / benefiting from
maintenance of this are&rbijavode rights are defindxy the Law on Waters and include management,
maintenance and protectiander a public mandatacluding tree planting.

To ensure that tharea proposedor habitatenhancement and creatiasfféety are ecologically viable, all
identified areas were subject to grottnathing through targeted site visits, covering both land within the
expropriation zone andl o-$ if paecéls located outside of it. These visits confirmed the ecological
characteristics, level of degradation, and restoration potential of each site, allowing for an accurate
assessment of suitability for offset measwa®svell as baseline habitat qualiby parallel, all potential offset

sites were mapped using GIS, with habitat polygons delineated and their acreage calculated to provide a
transparent and quantifiable metric. This integration of field validation with spatial mapping ensures that the
HMEOPis based on verified ecological data and that offset commitments can be implemented in a
measurablé repeatablend traceable manner.

3.1 Data Sources and Integration

The development of this HMEOP is grounded in a robust, #aylired evidence base. The primary source
of ecological data isontainedwithin the baseline sections tfe Biodiversity Impact Assessment conducted
as part of the ESIA process, which included three years of field surveys PP2B3 across terrestrial and
aguatic ecosystems. These surveys were designed to capture seasonal and spatial variations in species
presence, habitat condition, and ecological processes.

In Autumn2025, a site visit was conducted for the newly propdseds if tocatiors, outsidethe

expropriation zonejuringto the Disclosure process. This visit aimed to validate ecological conditions and
assess the feasibility of offset implementatidhe fieldwork was complemented by a desk study, reviewing
national and international conservation datahalas enabled the identification of species of conservation
concern and the classification of habitats using European Nature Information SystdiS)Eodes.

Hydrological modelling was integrated to delineate the inundation area of the proposed reservoir and assess
ecological implications of altered water regimes. This informed the spatial definition of impact zones and
helped identify areas suitable for habi#ahancement or offsetting.

As part of the offset planning process, PWMC Srbijavode was assigned the responsibility of identifying and
delineatingpotential areas suitable for biodiversity ofisétollowing the initial mapping exercise, a detailed
review of these areas was undertaken to evaluate their ecological relevance, connectivity, and alignment with
the mitigation requirements outlined in the ESIA.
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To validate the suitability of the mapped zones, targeted biodiversity surveys were conducted. These surveys
focused on confirming the level of habitat degradation and performing comprehensive habitat mapping. The
objective was to determirtbe current baseline habitat condition avitether the ecological characteristics

of each area met the criteria for effective offset implementation, particularly in terms of restoration potential
andcurrent(and potentialtonservation value.

3.2 Habitat Typology

The classification of habitats foll@dla structured and hierarchical framework that supports consistent
identification and mapping of ecological features. This system providgspeaioach to habitat

categorization, designed to inform ecological assessments, biodiversity metrics, and spatial planning across
terrestrial, freshwater, and transitional ecosystdine.classification system applied in this project is aligned
with the European Nature Information System (EUNIS), ensuring compatibility with broaassrvation

and regulatory frameworks.

The EUNIS framework is organized into five levels of increasing specificity. At the broadest level, major
ecosystems are distinguished, such as terrestrial, freshwater. These are further refined into ecosystem types
aligned with international typologies, followed byoad habitat categories, detailed habitat types, and finally
specific subtypes, including those recognized under European conservation dif€tgiwesl). For the

purposes of this project, habitat mapping was conductibe &tvel of detaitorrespondingo a resolution
classification that distinguishes habitats based on characteristic vegetation structure, species compaosition,
hydrological regime, and substrate conditiofisis level of resolution allowed for the identification of

priority habitats and supported alignment with national and international conservation frameworks.

g - grassland

|
-w - woodland
-h - heathland and shrub

| f - wetland

c - cropland
B - uroar

5 - sparsely vegetated land

[ |
r - rivers and lakes

Figure 1 - Example of a broad habitat categories

Each habitat polygon was assigned a primary classification code, with additional descriptors applied where
necessary to capture environmental conditions, land management practices, habitat mosaics, and origin.
These supplementary codes provided essemtigbgt for interpreting habitat condition and restoration

potential, particularly in areas where ecological complexity or historical land use influenced habitat structure.

Habitat boundaries were delineated based on observable changes in vegetation structure, species
composition, and environmental features. A minimum mapping unit of 25 square meters was applied for
fine-scale mapping, especially in areas characterized yhabgitat heterogeneity or ecological sensitivity.

In addition to typological classification, each habitat was assessed for its ecological co@diidition
criteria are habitat specific amdnsideringparameters such:as

1 Dominance of native vs. invasive species

1 Vegetation structure and stratification

1 Evidence of humaanthropogenidisturbance

1 Hydrological connectivity and soil characteristics

Habitats were categorized infiwe condition classes:
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1 Good Condition: High ecological integrity, with 80 % cover of native species, < 5 % invasive
species, and minimal visible disturbance (e.g. bare soil < 2 %, no erosion or trampling).

1 Fairly Good Condition: Generally intact habitats withi 9 % native species coveii, 0 %
invasive species, and only localized or eatiyge disturbance.

1 Moderate Condition: Noticeable degradation, 3®% native species cover,ilb % invasive
species, and evident signs of stress such as partial canopy gaps or moderate erosion.

9 Fairly Poor Condition: Heavily disturbed or fragmented habitats witl3206 native species cover,
251 50 % invasive or ruderal vegetation, and high disturbance (erosion, trampling, waste, cutting).

1 Poor Condition: Severely modified habitats with < 20 % native species cover, > 50 % invasive or
non-native vegetation, strong physical disturbance, and minimal ecological function.

Riverine habitats were mapped separately to capture the linear nature and ecological variability of aquatic
systems. Mapping was conducted along the River Ub and its tributaries, including upstream and downstream
reaches of the proposed reservoir, withitsdib classified under EUNIS codes such as C2 (surface running
waters), C2.31 (epipotamal streams), and C3.55 (sparsely vegetated river gravel banks). River segments were
delineated based on channel morphology, substrate composition, flow charactaridtassociated riparian
vegetation.

In addition to typological classificatiémapping riverine habitatondition wasassignedinder baseline and
postdevelopment condition based onamber ofcondition criteria:

1 Field data €¢.g. aquatic invertebrasanditionmetrics and wateiquality clasg.
1 Riparian condition assessment
1 Hydrologicalregime (informed by operations phasaddelling.

These riverine conditioariteria were used to assigmmumber oRiver Quality Unit (Q RiverUnits) to lost

or enhanced lengths of rivérhis approach ensured that the mapping outputs could be directly integrated
into the Biodiversity Net Gain calculations presented later in this report, allowing a clear link between
baseline condition, predicted impaasiverse and beneficiaBnd offset planning requirements.

This typological and conditiebased classification informed the prioritization of habitats for enhancement
and offsetting, with emphasis placed on moderate condition habitats that offer feasible restoration
opportunities.

3.3 Biodiversity Net Gain Calculation

The calculation of required habitat creation and enhancement for the Pambukovica Dam Project follows the
Biodiversity Net Gain (BNG) approach as set out in the ESIA Biodiversity Impact Assessment. Habitat
losses frontheinundation were quantified using the Quality Hectares (QH) methodology, which combines
both habitat area and ecological condition to provide a weighted measure of biodiversi{il ablag

Table3). Table3 sets out potential routes to delivering a 20% net gain in river units, through river condition
uplift, based on improving condition of given lengths a river. A worked example, specific the River Ub
catchment, is included in Section 5Table9).

The ESIA presents detailed ldgsin calculations across multiple inundation water levels (see ESIA Volume
| Book 4: Biodiversity Impact Assessment, Tables&)), alongside spatial mapping of baseline and offset
habitats $¢ee ESIA Volume | Book &igures 3437, Appendix 9). These outputs identify both the extent of
critical habitats lost (34.26 ha of terrestrial and riparian habitats and 5.3 km of riverine habitats) and the
gains achievable through a combination ofstie and offsite offsets.

Within the HMEOP, these results provide the baseline for defining the offset strategy and priority actions.
Postdevelopment scenarios indicate that habitat transformation, restoration, and creation can deliver a net
positive outcome, with an estimated 22 ha of terrestrial and riparian habitat gains, plus 128.79 ha of
standing water habitats, subject to ldegn managementVoodlands Fagetum moesiace submontanum
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typicumandQuercetum frainett@erris) are treated more conservatively, with a 3&¥netgain factor
applied to account for slower maturation and precautionary assignment of moderalevptgtment
condition

Riverine habitagains to offset the lossesthin the impoundmenrdre addressed through quality
enhancement rather than spatial expansion, targe@@$6 uplift in ecological value veacombination
hydrologicalimprovements and enhancemefitisese includeiparian restoration, bank stabilisation, water
guality improvementshrough introduction of buffer zongas described in BMP Action 7 Aquatic
Enhancement Plaand water quantity improvements / drought resiliestelésered through a sustainable E
Flow (seeSection5.3for further detail)

The methodology and results of the BNG analysis therefore underpin this HMEOP, ensuring that offset
commitments are measurable, consistent with lender standards, and ecologically robust

Theconditionthresholds applied are consistent with fillowing criteria:

1 0.271 Poor condition: Channel heavily modified or canalised; bed dominated by silt or fine deposits;
riparian vegetation sparse or absent; >50 % bank length affected by erosion, litter or waste; invasive
species (Robinia pseudoacacia, Ailanthus altisshkmagrpha fruticosa) dominant; little hydraulic or
habitat diversity.

1 0.47 Fairly poor condition: Partial bank vegetation, but discontinuous and frequently mown;
moderate litter accumulation; some woody debris present; limited shading and substrate variation;
invasive species cover 250 %; periodic water quality deterioi@ during low flow.

1 0.67 Moderate condition: Natural planform largely retained; alternating shallow and deep
sections; >60 % of banks vegetated with native species (Salix alba, Alnus glutinosa); invasive cover
< 25 %; occasional litter; fair invertebrate and fish diverstyt index between 0.598.65.

9 0.871 Fairly good condition: Channel and riparian corridor structurally intact; diverse substrates
(gravel, sand, cobble); continuous native gallery vegetation on both banks providing >70 % shading;
invasive species < 10 %; water clear with low suspendikslitter rare; good representation of
indicator taxa (odonates, mussels, rheophilic fish).

1 1 Reference / excellent condition: Natural, smiftaining morphology; full riparian canopy
continuity and regeneration; negligible invasive species or litter; high substrate heterogeneity and
stable hydrology; strong biotic integrity with balanced fiald anacroinvertebrate assemblages.
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Table 2 - Habitat net -gain calculation for 145 m

Baseline Required offset, to be delivered through onsite ai Analysis
off-site habitat enhancement / creation

EUNIS habitat name

Condition S:sglirr‘ite Area (ha) Condition geHvFEt?z; OGA)a'i\;etQH (I\:ltzt)Gain
E2 Mesic grasslands 5.08 0.8- Fairly High | 4.06 5.59 0.8- Fairly High 4.47 10.04 0.51
E7 Sparsely wooded grasslands 4.93 0.6- Moderate 2.96 5.92 0.8- Fairly High 4.74 60.11 0.99
G1.69 ai%‘atl‘;? dmoeSiace submontanum typicul 4 g> | o g_ Fairly High | 1.46 2.46 0.6- Moderate 1.48 1.37 0.64
G1.76811 | Quercetum frainetta@erriswoodland 9.47 0.8- Fairly High 7.58 12.75 0.6- Moderate 7.65 0.98 3.28

Riparian and gallery woodland, with
Gl.1 dominantAlnus glutinosa/Populus 8.55 0.6- Moderate 5.13 10.26 0.6- Moderate 6.16 20.00 1.71
nigra/Salix alba

Lines of trees, small anthropogenic
G5 woodlands, recently felled woodland, 3.11 0.4- Poor 1.24 3.73 0.6- Moderate 2.24 79.00 0.62
early-stage woodland and coppice

C3 Littoral zone of inland surface waterbodie| 1.3 0.6- Moderate 0.78 1.56 0.6- Moderate 0.94 20.00 0.26
C2: Surface running waters:

C2.31 Epipotamal streams 5.30** 0.6- Moderate 3.18%* SeeTable3 andTable9

C3.55 Sparsely vegetated river gravel banks

C1 Surface standing waters See chapter on freshwater

0 128.79 0.6- Moderate 77.27 128.79

habitats

The total amount of criticdlabitats lostdue to flooding i84.26 ha and 5.3 km river The total amount of criticdlabitats gained excluding areas with standing water42%27 ha while the standing water|
gain is 128.79 ha.
10% O6ar ead ntargetedoahabitatdwatisa shose @me to target condition period, while a 20% gain has been applied to habitats with a lomger¢inoert d i t i on peri od.
applied to G1.6%agetum moesiace submontanum typiewodland and G1.7681Quercetum frainett@erriswoodland habitats; this is to account for the precautionaryghesy e | o p me nt 06 n
condition for this habitat ty fhesearedainsarepresentedn the taldes3PasDeavelopmehkgHoghires Heetarés net gain may &e greater should these woodla|
habitats achieve a higher condition than O6moderateb
** Only the surface running water habif@iver) is measured in kilometres
** Quality River Unit(defined by River Length x Condition)
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Table3 sets out potential routes to delivering a 20% net gain in river units, through river condition uplift,
based on improving condition of given lengths a river. A worked example, specific the River Ub catchment
is included in Sectiob.3(Table9).

Table 3 - Potential River habitat net

-gain calculation

Baseline Potential Offset
E;’:'jles EUNIS habitat name | River ?eilvﬁr Q River QRiverLength _aligzizd
Length | Condition 9 LengthUnit  From Condition 9 % Net
Unit PostDev (km) ;
(km) : Offset Gain
Baseline
. ; 0.2- Poor
Cc2: Surface running waters W 19.08 km at 0.2
Cc2.31 Epipotamal streams 0.47 Fairly Up 1 condition
C3.55 Sparsely vegetated rive PQOF classes
gravel banks w
0.6 9.54kmat0.4
530 | \ioderate 3.18 3.81 0.61 M\i?lderate Up 2 conditian 20
classes
0.8- Fairly 3.31kmat 0.6
Good
W Up 3 conditin
classes
1- Good

Table4 summarizes the ardmsed offsets by EUNIS habitat and shows where they will be delivergiteon
(within the expropriation zone) versus-gife (priority parcels downstream). It aggregates the BNG/QH
outputs fromTable2 andTable3 indicating tha#42.27 ha of terrestrial and riparian habitats require offset, of
which 15.55 ha can be delivered-site (e.g., conversion of 14.03 ha arable land and 2.99 ha Robinia to
riparian/gallery woodland, littoral creation, and small woodland features) and 26wilt he secured off

site

Note that surface running waters (C2/C2.31/C3.55) are addressed through conditioA waliked
example, specific the River Ub catchment, is included in Se6t®{Table9).

Table 4 - Onsite i Off-site summary

EUNIS Code Habitat Required Offset (ha)

- - Condition

On-site (ha)

Off-site (ha)

Terrestrial Habitat

E2 Mesic grasslands 5.59- Fairly High 0 5.59

E7 Sparsely wooded 5.92- Fairly High 0 5.92
grasslands

G1.69 Fagetum moesiace 2.46- Moderate 0 2.46
submontanum typicum
woodland

G1.76811 Quercetum frainetto 12.75- Moderate 0 12.75
cerris woodland

Gl.1 Riparian & gallery 10.26- Moderate 10.26 0
woodland
(Alnus/Populus/Salix)
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EUNIS Code Habitat Required Offset (ha) On-site (ha) Off-site (ha)

- - Condition

G5 Lines of trees / small | 3.73- Moderate 3.73 0
anthropogenic
woodlands & coppice

C3 Littoral zone of inland | 1.56- Moderate 1.56 0
surface waterbodies

TOTAL Critical habitats 42.27 15.55 26.72

Aquatic Habitat

C2: Surface running 3.81 0 3.81
C2.31 waters:
C3.55 Epipotamal streams

Sparsely vegetated

river gravel banks
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4. HabitatCreation andEnhancemeniOn-Site)

The onsite habitat management program is designed to mitigate and enhance habitats directly affected by
the Pambukovica Dam construction and operation. Measures focus on terrestrial, aquatic/riparian, and
speciesspecific interventions, complemented bgoaust biosecurity plan to address invasive-native

species (INNS). Prescriptions are adaptive and will be updated based on monitoring results and ecological
performance indicators.

4.1 Terrestrial Habitat

In this chapter, references to the 138 m water line correspond to the minimum operational reservoir level,
while the 145 m water line represents the maximum normal operating level (Phase Il), as defined in the ESIA
hydrological and engineering design. Altlgh vegetation between these two contour lines will not be

cleared during Phase |, meaning existing woodland, grassland and scrub will remain in place, the
biodiversity assessment and offset calculations treat this entire band as lost under a prgcauicataase
scenario. Because Phase Il will occur later, the habitats created through the Phase | offset programme will
have already reached their target condition by the time the 145 m operating level is implemented.

The expropriation zone includes a combination of invadiv@inated stands, arable land, and natural
habitats that will be transformed to offset losses caused by reservoir inundation. A 1@t@2bfa will be
restored or created, ensuring Net Gain (NG) objecfiviegire?2).

To enhance the ecological integrity of the area, these habitats will be incorporated into the expansion of the

|l akedbs border zone. Establ i shi ngwil offer multipla beneits;n d g a |
as a Naturdased Solution (NbS). These habitait play a crucial role in stabilizing the soil, preventing

erosion and landslides, and enhancing bank resilience against flooding events. Additionally, they contribute
to water quality improvemesitwithin the reservoir and downstre@mnfiltering pollutants, reducing nutrient

runoff, and enhancing sediment retention.

Robinia pseudoacacia Woodland (2.99toajparian and gallery woodland
Current state: Invasive black locust stands bordering riparian and gallery woodland, low biodiversity value,
high dominance of nenative species.

Action required: Systematic clearance Biobinia pseudoacacj@ncluding root and stump removal to
prevent regeneration. Implement an Invasive Species Management Protocol during works.

Target transformation: Replanting with native riparian speci&kus glutinosaPopulus nigra andSalix
alba

Expected outcome/condition Transition into riparian/gallery woodland of moderate to fairly high condition
within 10r 15 years, providing critical habitat and ecological connect{figure?2).

Area: 2.99 ha.

Arable Landabove thel45 m Contour (14.03 h&) riparian and gallery woodland

Current state: Anticipated 8.55 ha of riparian woodland loss due to floodixgstence of etive or recently
abandoned agricultural plots between the future waterline (145 m) and the expropriation bioutheary
amount of 14.03 ha

Action required: Cessation of agricultural use. Soil preparation, seeding, and planting with native
communities based on slope and hydroldgjyect compensation by establishing riparian woodland on parts
of the 14.03 ha arable land strip

Target transformation: Create riparian/gallery woodland dominatedAtyus glutinosaPopulus nigraand
Salix albaalong reservoir shoreline.
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Expected outcome/conditionFunctioning riparian habitat of moderate condition, improving over time as
hydrological regime stabilizd&igure?2).

Area: 14.03 ha

Figure2 shows the baseline situatiaith the future 145 m operating water leweferlaid. Its showthe

habitats above the waterline that will be transformed (notably arable plots and INNS/Robinia Bigads).

3 shows the proposed/created habitats that will replace Hadstatsabovethe waterline postdevelopment

(e.g., conversion of 14.03 ha of arable land and 2.99 ha of Robinia to G1.1 riparian/gallery woodland, plus
establishment of a C3 littoral fringe along the new shoreline).
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[ | Expropriation

I Arable land to riparian and gallery woodland

[ Robinia pseudoacacia woodland to riparian and gallery woodland
I Surface water

TN

Figure 21 On-Site Terrestrial Habitats (under b aseline conditions) with 145m i |l Phase Water Level overlaid
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[ Expropriation
I Quercetum frainetto-cerris woodland
_ [ Mesic grasslands
[l Fagetum moesiace sumbontanum typicum woodlan
[ Sparsely wooded grasslands
[ Riparian and gallery woodland
[ Lines of trees

Figure 371 Proposed habitat creation (on site)
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4.2 Aquatic/Riparian Habitat

The aquatic and riparian habitats inside the expropriation @ongite)will undergo significant
transformation as a result of reservoir formation. Approximately 5.3 km of lotic riverine habitats (epipotamal
streams and sparsely vegetated river gravel banks) will be inundated and replaced by lentic conditions

Measures to offset this loss will predominantly be implemented outside the expropriation area and are
covered in SectioB.3andTable9. Reservoir measureiscussed herare not counted as part of the riverine
net gain calculation.

However, measures within exploration area that will affect the aquatic environment and riparian (reservoir
side) habitats and species are covered in this section, including shoreline meampessovater quality,

andthe creatbn offunctional habitats that support aquatic biodiversity and aquatic dependant species such as
birds, bats and amphibian®&hen discussinbabitatmeasures around the reservoir it is important to consider

the anticipated construction phasing and location. The followingiszated:

1. In advance of Phage(138 m water line) all habitats below 138 m will be removed. Land between 138 m
and 145 m will be retagd

2. No interventions or habitat creation / enhancement will be made betweemd88145m, asthis
section will eventually be floalat the start of phase 2 operation. However, it is anticipated that during
Phase 1 theandbetween 138 m and 145 m will naturally vegetatewitd forming a riparian zone next
to the reservoir. The habitat that develbpsewill need to withstand some level of fldod as thdand
between 138n and 145m will flood intermittently (flood storage)During Phasel habitat here will
provide buffering capacity faquatic biodiversityand offer a functional corridor f@aquatic dependant
species such as birds, bats and amphibians

3. During Phase 1 habitat meassiabove 145 m (namenhancement dRobinia pseudoacacioodland
to riparian and gallery woodland and restoration of arable land to riparian and gallery wpuadlland
occur above the 145 m level (deigure3).

4. Theseshabitats will become ripariafneservoirside)habitas for Phase 2145 m) operation. They may
undego change associated with periodic inundation.

4.3 Species -Specific Management

Speciesspecific management measuegs capture in the Biodiversity Management Plan (Chap8 of
ESIA Volume | Book 4 Biodiversity Impact Assessment). Elementhis plan that relate to habitat
clearance, enhancement and creation are indlloeks.

Speciesspecific management measures within the expropriation zone are designed to minimize direct
mortality during construction and inundation, while ensuring that newly created habitats provide continuity
for sensitive species until they mature. Thedegards complement the terrestrial and aquatic habitat
transformations described earlier, but focus only on actions within the project footprint.

For bats, retained mature trees within the expropriation zone will be veteranised to provide roosting cavities.
As these woodlands will take time to develop structural complexity, artificial bat boxes will be installed to
provide interim roosting opportures. Timing restrictions will apply to any felling of trees within the zone

to avoid maternity and hibernation periods, reducing the risk of disturbance or colony loss.

For birds, vegetation clearance inside the footprint will be scheduled outside the breeding season to avoid
destruction of nests or chicks.

For amphibians and reptiles, individuals found within the inundation zone will be relocated under a
supervised rescue protocol before reservoir filling.

For fish, the main risks within the expropriation zone are linked to the dam infrastrdd¢taneservoiE
Flow autlet will be equipped with protective screening to minimize entrainment of reservoir fish. The
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ecological flow regime, maintained above baseline drought conditionsnevidlase the drought resilience of
downstream river habitat asdfeguardhe connectivity between the reservoir and downstream sections,
ensuring that osite aquatic habitats suppoktathyfish and mussegbopulations.

Collectively, these action@able5) ensure that bats, birds, amphibians, reptiles, and fish are protected from
the most severe egite risks, while providing transitional safeguards until restored habitats in the
expropriation zone reach maturity.

Table 5 - Summary of Habitat Management Measures

Habitat / Species Key Management Actions Timing Responsibility

Robinia pseudoacacia Phased eradication of black locust; Construction and EPC Contractor

woodland replanting withAlnus glutinosa, Populus| early operation (implementation); Biodiversity
nigra, Salix alba Specialist (supervision)

Arable land (steep slopeg Conversion td~agetum moesiacnd Preimpoundment, | EPC Contractor; Forestry
Quercetum frainettaerris woodland,; early operation Authority oversight

soil stabilization

Arable land (flat plots) Restoration into mesic and sparsely Early operation EPC Contractor; Biodiversity
wooded grasslands; mowing/grazing Specialist
regimes
Mesic & sparsely woodeq Controlled mowing; prevention of Ongoing (post Contractor (maintenance);
grasslands overgrazing; invasive species removal | construction) Biodiversity Specialist

(monitoring)

Riparian and littoral Establish native buffer strips; bank During EPC Contractor; Srbijavode
habitats stabilization; litter and debris removal | impoundment and | (oversight)
operation

Note: Corresponds primarily to BMP Actions 3, 4, 5 and 7: Terrestrial Habitat Restoration, Invasive Species Management, Sensitive Si
Clearance, and Aquatic Enhancement Plan

The habitat offsets are primarily required because of trigger species that define Priority Biodiversity Features
(PBF) and Critical Habitat (CH) status in the ESIA. While dyagsed habitat creation/restoration secures the
physical resource, @is ultimately tested at the species level for those triggatse6 therefore

summarises the specificused safeguards that run in parallel with habitat measures to minimigemear
construction/impoundment riskbridge the time lag until created habitats reach target condition, and verify
that offsets are delivering for the actual PBF/CH trigger tBu#.details of speciespecificmitigation

measure are captute the BMP, which forms part &SIA Volume 1 Book 4 Biodiversity Impact

AssessmentA summary of BMP mitigation measures relating to loss or creation of sensitive $iabidato

relevant to thedMEOP are provided inrable®6.

Table 6 - Summary relevant Species Management Measures

Habitat / Species Key Management Actions Responsibility

Bats Retain/veteranismature trees; Preclearance & Biodiversity Specialist; Contractor
install roost boxes; monitor roost | operation (installation)
success

Birds Schedule clearance outside Preconstruction & EPC Contractor; Biodiversity
breeding season early operation Specialist
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Habitat / Species Key Management Actions Responsibility

Amphibians / reptiles Rescue & relocation from Preimpoundment Biodiversity Specialist; Licensed
inundation zone specialists

Fish Install antientrainment screens; Construction & EPC Contractor (infrastructure);
maintain sustainable ecological operation Fisheries Authority / Specialist

flows and enhance riparian
structure to deliver instream and
riparian gains

Invasive species (genera| Machinery cleaning protocols; Throughout project EPC Contractor (implementation);
soil/material control; operational | life-cycle Biodiversity Specialist (oversight)
monitoring & rapid response

Note: Corresponds to BMP Actions 2, 5, 7, 8 and 9: Ecological Monitoring Plan, Sensitive Site Clearance, Aquatic EnhancemeetiBtan, S
Monitoring Plan, and Biosecurity Protocols
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HabitatCreation andeEnhancementQff-Site)

Site Selection Criteria

Off-site habitat enhancement areas were identified through a structured process combining ecological
surveys, GIS mapping, and land tenure analysis. The criteria applied included:

T

Ecological baselinesites were selected where they were degraded and had been subject to
anthropogenic impactshismean site of low biodiversity value could &ehancegroviding
materialuplift in biodiversityvalue andunction

Ecological suitability: Sites had to support the restoration or creation of habitats equivalent to those
lost in the inundation zone, with soils, slope, and hydrology compatible with target habitat types.

Hydrological linkage: Priority was given to parcels connected to tfid&hnavaKolubara river
system, ensuring functional connectivity along riparian corridors and facilitating dispersal of species
dependent on aquatic and seaguatic habitats.

Tenure and access: Only land under the jurisdiction of PWMC Srbijavode or adjacent state/public
land was considered suitable, to ensure feasibility of implementation antefomgnanagement.

Implementation feasibility: Sites with manageable levels of degradation, limited urban
encroachment, and no competing land use claims were prioritized to maximize restoration success.

These criteria were applied in a stepwise manner, starting withbdsskl screening (Appendix A0DESIA
Volume | Book 4 and refined through site visits and grotinathing in 2025.
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Figure 4 - Offset Habitat Creation Area s i Location of areas in catchment (black square, left). Land available for
enhancement adjacent to River Tamnava (right) .

All proposed offsite parcels designated for biodiversity offsets are under the ownership and management of
PWMC Srbijavode. As evidence, Srbijavode provided formal-amdership documentation, including the
extract titled Al zvnoedp oikzr ebtanzoes tpiofid ai tsaskuae dk abtya stthrea R e
(Republ il ki geodet ski zavod) on 7 July 2025. Thi s
Veliko Polje plots are registeredas statwyned | and under Sr bi $aecaordnthd s man
maintained by Srbijavode through periodic mowing and shrub removal to ensure access to riverbanks and
prevent overgrowth, and there are no t#pedty users or tenants. Srbijavode also confirmed that the intended
long-term use of these panis is fully aligned with the restoration and habdetation measures proposed in

this HMEOP, and that the |l and is reserved for i mp
offsets.
5.2 Terrestrial

The oftsite plots identified for habitat enhancement are within the land portfolio of Srbijavode, which
currently manages them through routine cutting of grasses and shrubs to maintain access and prevent
overgrowth. This management regime has resultédlitats of low ecological quality, with limited
structural diversity sward heighaind frequent anthropogenic disturbance, including littering. Additionally,
Robinia pseudoacacig@lack locust) is widespread across the plots, in some areas formingsthrde of
seedlings that suppress native regeneration.

As summarised ifable 4 the balance between-gite restoration and residual habitat loss identifies the
areas requiring ofsite compensatioiResidualosses nobffsetwithin the expropriation zon@n site)
amount to 2&.2 ha. The required compensatigif-site)includes:

1 Mesic grasslands (E2)5.59 ha

1 Sparsely wooded grasslands (EB.92 ha

1 Fagetum moesiace submontanum typicum woodland (GL.B¥6 ha
1 Quercetum frainettaerris woodland (G1.76811)12.75 ha

To meet these neediegraded grassland amdodlands downstream of the Ukamnava confluence were
identified as priorityhabitat creatiom ones. These parcels in Brovil, Pi
municipalities, are directly adjacent to the Tamnava River and therefore ecologically coiviadieselb-

Tamnava watershedf) the impacted syste(ne. in and around the proposed reservoir area)

AppendixA.1 shows the locationshere theequiredhabitat creation and enhancement will be undertaken
Theexact location and habitat types for each plot are to be detertateedHowever it should be noted that
the ~30ha(29.1 ha of heavily degraded grassland and 1.5 ha of invasive stddgradedand is available
to deliverthe26.72 ha.

Baseline Condition

Off-site plots identified for enhancement are currently under strong anthropogenic influence, with regular
mowing andemoval ofshruls, through maintenandey Srbijavode clearance preventing natural succession.
Plots are owedby Srbijavode and there are n® @arties / tenants using / benefiting from maintenance of
this areaNevertheless, field surveys confirmed the presence of small oak and beech seedlings scattered
throughout these parcel§gble7). These saplings are unable to reach maturity under current management
but demonstrate the natural regeneration potential of the sites once active disturbanckn ¢basésliko

Polje submunicipality, signs of localized fires were recorded, which have further degraded the habitat and
reduced its natural regeneration capacity.

During fieldwork, the Srbijavode tractor operator responsible for routine maintenance was also interviewed,
confirming that he conducts mowing and vegetation clearance exclusively for Srbijavode and that no third
party users or tenants manage or utiligséhparcels.
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Table 7iBr ovi |, Piroman, Siefdoto¥el i ko Pol j e

oy

Picture 1i Detected litter

SN

=N - Vi

Picture 4-Signe of fire at the Veliko Polje

Picture 4i Dense black locusteedlings Picture 5 Typical mowedland with litterandblack locust

Creation ofMesic Grasslands (5.59 ha)

Degraded or mown fields will be restored into mesic grasslands. Intervention will include stopping intensive
mowing, reseeding with native grasses, and implementing controlled mamdngor sensitive sheep
grazingonce per year to maintain structure. The expected outcome is stable,-spbaeassland providing
forage and nesting grounds for pollinators and farmland birds.

Creation ofSparsely Wooded Grasslands (5.92 ha)

Grassland plots with scattered shrub encroachment will be selectively planted with native tree saplings (oak,
hornbeam, or fruibearing species), creating a mosaic of open grass and light woodland. Management will
ensure tree density remains low to presegrassland character. The expected outcome is aopemi
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habitat that combines foraging opportunities for birds with structural diversity for reptiles and small
mammals.

Creationof Fagetum moesiace submontanum typitMoodland (2.46 ha)

On suitable terrain, primarily steeper slopes, enrichment planting with desghs(sylvaticawill be

undertaken to recreate natural submontane forest stands. Soil preparation, seedling protection, and weed
control will be applied in the first years. The expected outcome is woodland of moderate condition within
15/ 20 years, enhancing slope stabibnd providing roosting potential for bats.

Creation ofQuercetum frainetteerris Woodland (12.75 ha)

Flatter sites and degraded broadleaf stands will be reforested with a @ureafus cerriandQuercus

frainetto. This will directly offset the woodland communities lost to inundation. The expected outcome is the
creation of structurally diverse oak woodland of moderate ecological condition, which will gradually mature
and may achievhigh ecological condition in the longer term

Following the implementation of terrestrial habitat management and offset measures, the expected outcome
will be the establishment of continuous woodland habitats expanding along both banks of the River Tamnava
(Figureb). Over time, these restored woodlands will develop into structurally diverse ecosystems that

provide ecological connectivity between fragmented areas and offset the habitats lost to inundation.
Importantly, this expansion will secure letgrm accommodatin for species that triggered Critical Habitat
designation, while simultaneously reinforcing riverbanks against erosion and improving the resilience of the
riparian corridor.

During habitat mapping of the proposed offset aneathe surrounding areaeveral species of conservation
valuewere recorded, including Middle Spotted Woodpeckemdrocoptes medijsLittle Egret Egretta
garzettg, Greyheaded WoodpeckePicus canuy European Turtle DoveSfreptopelia turtuy, Common
Wall Lizard (Podarcis murali}, and European Green LizaiddagCerta viridig. These speciese consistent
with those triggering PBFs and Critical Habitats in the baseline sfuaject areatherebyvalidating the
ecological suitability of the offset areas as extensions of existing habitats.

OFFICIAL U
Public Water Management Company S Environmental and Social Impact Assessment, Climate Change Assessment
European Bank for Reconstruction and Development Technical Assessment for Pambukovica Dam in Serbia

2025/028 Final| 2 December 202BArup d.o.0. Beograd (Savski venac) Habitat Management, Enhancement and Offset Plan Page23



OFFICIAL U

Figure 5 - Example of Developed Woodland on One Side of River
5.3 Aquatic/Riparian

Baseline Condition

Field assessments confirmed that river segments downstream ofitharbiava confluence §:6km

length) exhibiedfairly poor(value 0.4 ecological conditionKey issues identified includiesvidence of

historic maodification for flood defence (i.e. oweidening and ovedeepening)litter accumulation, regular
disturbance from mowing of banks, and widespread presence of invasive woody speciefkslitias
pseudoacaciandAilanthus altissimaln Veliko Polje, additional degradation was recorded due to localized
fires, which reduced riparian vegetation cover and left exposed, ejusina banks.

At baseline, the project results in the loss of approximately 5.3 km of surface running water habitats (3.18 Q
River Length Unit). These losses must be offset through condition upgrades in exjssitngam and

downstream habitats, aiming at a 2886 in QH units.RiverineNGswill be achievedhrougha

combination ohydrologicalenhancemer(improveddroughtand floodresiliencé andlocalised habitat
enhancement. The majority of riverine gaivill be achievedas a result of increased drought resilience

resulting fromdelivery ofthe Serbian minimum flovandthe effects ofeservoirflood attenuationFurther

details m thesehydrologicalmeasuresandadditionalhabitatimprovementreoutlined below.

IncreasedroughtResilience

Increased drought resilience is cons@tkthe mostbeneficial measurfor riverine habitatsgelivering
significant habitagains Thiswill be achievedhroughdelivery of the Serbian minimum floresulting in
increased habitat conditiohisminimum compensatiofiow is legally mandatedownstreanof new
reservois in Serbiaand isdesigned to deliver sustainable summer fiéov fish spawningHydrological
modellingundertaken for the River Ub (see Section &8fA Volume 1 Book 4 Biodiversity Impat
Assessmeiithas shown tle Serbian minimum flow to haaesignificant water quantity benefgarticularly
in dry years.The effect of ammer drought is considered a significaressure on the River Wind the
aqguatic receptors it supports; this hydrological pressiltée reducediuring operation of the reservoir.
This enhancement will beealisedwithin thelength(approximately 28kmpf theRiver Ub downstream of
the proposed reservdiv the UbTamnava confluence.

Increased Flood Resilience

Increased flood resilience édssecond hydrological measure that will deliver bes#ditdownstream river
habitats deliveringadditionalriverine gainsModelling has shown that a natural regime will egisting
operation deliveing naturaly fluctuating and dynamic flowsquired to create and maintain/clean habitats
(see Section 8 &SIA Volume 1 Book 4 Biodiversity Impact AssessmgntHoweverthe reservoir is
designedvith capacityto store wateandredue the magnitude afnajorflood eventssafeguarding human
communities downstream, including in the town of Ub (see Technical Assessment Report Apjiendix 7
Operational Rules)The attenuation athe mose xt r e me O ec ol ogi el dldogfferd amagi ng
benefit for the notable aquatic features (fish and telelled mussel)rhis enhancement will be realised
within the length (approximately 28km) of the River Ub downstream of the proposed reservoir te the Ub
Tamnava confluence.

Riverbank Cleafup and Stabilisation

Systematic removal of littetumped household/agriculturahd other forms of anthropogeniaste Care

will be taken teensurenvoody debrioffering habitat heterogeneity and fluvggomorphological benefit and
process will be leftBioengineering stabilisation measures (live staking, fascines, coir rolls) will be applied
on eroded banks. The expected outcome is structurally stable banks with reduced sediment loading to the
river channelThe

Riparian Buffer Restoration

Clearance of invasive black locust stands and enrichment planting with native splrieg(utinosa
Populus nigraSalix albg. Establishment of continuous vegetated buffer strips will filter runoff, provide
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shading, and restore connectivity between aquatic and terrestrial ecosyiffarsstrip represent and low
cost, but effective measure to separate areas of agricultural enrichment and the river Comittonation
on thelocatiors (upstream of the reservoinherethis intervention will be implemented will beonfirmedas
part of thetechnicaldesign ofupstreansediment control measures proposed for upstream rivers. These
include; double living wicker, afforestation in/or adjacent to the river, tiéw§l(forest grass belts) and
improved agricultural practices and prohibition on poor agricultural practicegtiocebank erosion and
sediment ingres$.ocation downstreapadjacent to the Tamnava River, will be confirmed at part of the
terrestrial offset design; however, it should be noted 14t kmriver length isavailablewithin landowned
by Srbijavode located adjacent to Tamnava River

In-Channel Habitat Improvement

Targeted addition of heterogeneous substrates (gravels, sands, woody debris) to diversify aquatic habitats
and support spawning/feeding grounds for fish and benthic invertebrates. Combinedlaitirdgulation,

this will upgrade channel sectionp one class agcological condition under the River Length Unit Offset
framework.

Following the implementation of aquatic and riparian enhancement measures, the expected outcome will be
the restoration and improvement of surface running water habitats within and downstream of the project
area. By stabilizing riverbanks,-establishingiparian vegetation, and removing litter and invasive species,

the U Tamnava system will gradually regain ecological complexity and resilience. These actions will not
only offset the loss dfiverine habitats within the inundation zone but will also strtwen hydrological and
biological connectivity across the river corridor.

The creation of improved riparian buffer zones, coupled with minimum ecological flow releases, will
provide refugia for sensitive taxa and sustain critical ecological processes such as fish naigdation
spawning mussel reproduction, and invertebrate dispersal. Over time, these measures will create a
functionally connected riverine landscape that supports CH species while enhancing resilience against
droughts and floodS heattenuation of major floods by tmew reservoiwill also offer ecological

resilience whilst flood events that are very important tie lifecycles ohumerousspecies and the
maintenance / flushing of river habitagll occur during operation (see ESIA Volume 1 Book 4
Biodiversity Impact Assessmenthe most significant and ecologically damaging flood esaiit be
reducedas a result of the reservoir.

Field surveys in one of the tributarjeés the offsite areademonstrated that where continuous woodland and
structurally intact riparian habitats are present on both banks, water quality is markedly higher, with clear
flow and no visible turbidityFigure7). This observation confirms the strong relationship between healthy
riparian vegetation and aquatic ecological condition. By applying similar restoration interventions in the
targeted offset area, a comparable outcome is expected, with improved wéteretiuiced sedimentation,
and enhanced suitability for species of conservation concern.

Figure 6 - Tamnava River Photos

Picture 1i Degraded / modified riverbank habitat Picture 2i Litter in the river
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Figure 77 Example of Water Quality in Tributary with Intact Riparian Woodland

River Net Gain Calculation

Table8 shows theiver habitat losses associated with the reservoir inunddiased on th&45 m operating
level (5.3 km and 3.18 Q River Units), and the number of net gain units (Net Gain Q River Units) required
by the Project to achieve a 20% net gain (3.82 units).

Table9 shows avorked exampl@f how river condition improvements outlined in this section can be used
to achieve 4.10let Gain Q River Unitacross 27 km of the River Ub and 7 km of River Tamnava. The
example assumes improved flood and drought hydrology in the River Ub downstream of the dam and
improved riparian structure in the River Tamnava, as a resufiafanplanting/ improved structure
adjacent to ofkiterestoratiorareas

This worked example shows that 46t Gain Q River Unitsan be achieved through improvement of

existing river (i.e. enhancement rather than creation on new river channel) downstream of the proposed dam.
This calculation is considered precautionary, as it does not consider proposed restoration measures
(including buffer zones) upstream of the proposed delmh will be developed lateand only considers 7

km of the 9.6 km of the River Tamnava available for improvement. This calculation will be updptatl as

the next design phasia line ESAP commitment where it will include all proposed measures, both

upstream and downstream of the proposed. dam
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Table 87 River habitat losses associated with the reservoir inundation area and required net gain (Q River Units)

Baseline

Required offset, to be delivered througt Analysis

onsite and ofkite habitat enhancement /

creation

EUNIS habitat name

Net Gain | Net Gain
Q River Length
(Units) (km)

% Net Gain
Q River
(Units)

. Description / Comments
Q River P

Length Condition Q River Length \
(units)

(km) (units) (km) Condition

Cz: Epipotamal streams 5.30 0.60 3.18 3.82 20 River Ubi Naturaland SemiNatural
C2.31

C3.55

Sparsely vegetated river
gravel banks

Table 97 River habitat gains (Q River Units) associated with enhancement (condition upl ift) in the River Ub downstream of the reservoirand R iver Tamnav a

Baseline Required offset, to be delivered througl Analysis

onsite and offite habitat enhancement /

creation
EUNIS habitat name
. . Net Gain | Net Gain % Net Gain  Description / Comments
2T Condition Q R_lver BT Condition Q Rlver Q River Length Q River
(km) (units) () (units) (Units) ) (Units)
c2: Epipotamal streams 22.00 0.60 13.20 22 0.70 154 2.20 0 20 River UbT Naturaland SemiNatural
c2.31 ) (improved drought and flood
: Sparsely vegetated river hydrology / regime)
C3.55 gravel banks
Cz: Epipotamal streams 5.00 0.40 2.00 5.00 0.50 25 0.50 0 20 River Ubi Modified (concrete lined
C2.31 ) channe) ((improved drought and
: Sparsely vegetated river flood hydrology / regime)
C3.55 gravel banks
Cz: Epipotamal streams 7.00 0.40 2.80 7.00 0.60 4.2 1.40 0 20 Tamnava ImprovedRiparian
Structurel Plantingadjacent taff-
Cc2.31 Sparsely vegetated river site areas
C3.55 gravel banks
Total Net Gain Q River (units| 4.10
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6. ImplementatiorFramework and Preparatory Actions

Successful delivery of the HMEOP depends on how effectively its measures are translated from design into
practice. Implementation is therefore not only a procedural step between planning and monitoring, but the
phase in which ecological intent becomes tialeghrough coordinated field actions, documentation, and

data management.

The implementation framework provides the bridge between the technical design of habitat offsets and the
performance monitoring that follows. Its purpose is to ensure that every restoration, planting, and offset

OFFICIAL U

activity is executed under clear ecologilcgic, using verified baseline and reference data, and that all
actions are traceable for future evaluation of Net Gain performance.

All habitat management and offset activities will be synchronised with the engineering design and
construction phasing of the Pambukovica Dam, ensuring ecological works are embedded within the
programme rather than added retrospectively. Activities sualbadland planting, riparian buffer

establishment, and invasigpecies clearance will be scheduled alongside site preparation and reservoir
impoundment to minimise fdisturbance and achieve early vegetation establishment. Measures defined in
this HMEOP ae consistent with the ESIA Environmental and Social Management Plan (ESMP) and the
Speci es

l nvasi ve

Manage

ment Pl an (I SMP,

Construction Environmental Management Plan (CENRjplementation will follow method statements

prepared undefable10. All restoration and offset interventiorsdesigned to meet ecological indicators

defined in Table 4 and linked to Net Gain performance metrics (Quality Hectareskanyd Q

Table 10 - Method Statements for Habitat Implementation

Method Statement

1. Riparian and Gallery
Woodland Establishment]

Scope and Objectives

RestoreAlnus glutinosaPopulus
nigra, Salix albawoodland along
reservoir edge and Tamnava
offsets.

Key Technical Steps / Methods

- Remove existingRobinia pseudoacaciandAmorpha
fruticosa

- Prepare soil and stabilize banks (live staking, coir rolls).

- Plant native riparian species im8spacing strips within
hydrologically suitable zones.

- Water during first two years, if needed during dry.

BMP Act

2. Woodland Conversion
(Robinia / Arable to Odk
Beech)

Convert degraded or invasive
stands to nativEagetum moesiace
andQuercetum frainett@erris
woodland.

- Clear invasive trees in phases; stump removal and spot
herbicide if resprouting.

- Ripping and soil scarification on compacted seildse
mixed-age planting to accelerate structure.

- Install tree guards; replant mortality > 20%.

3. Grassland Restoration
and Management

Create and maintain mesic and
sparsely wooded grasslands on
gentle slopes and offset parcels.

- Cease mowing to allow natural regeneration.

- If sward sparse, reseed with local mBeétuca rubra,
Dactylis glomerata, Trifoliunspp).

- Spot removéRobiniaseedlings.

4. Aguatic / Littoral
Habitat Formation

Stabilise new reservoir margins ar
improve aquatic habitat

- Where needed, grade shorelineg 1:8 to form shallow
littoral benches.

heterogeneity. - Install bioengineering materials (coir rolls, fascines).
- Leave deadwood and stones for refugia.
- Maintain 20 m nemachinery buffer during establishment.
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Method Statement Scope and Objectives Key Technical Steps / Methods
5. Invasive Species Prevent, control, and monitor - Follow ISMP protocol for machinery cleaning and
Management (ISMP) invasive nomnative species during| soil/material control.

all phases.

- Map invasive populations; treat mechanically or with
selective herbicide.

- Re-inspect treated plots annually.

- Transition responsibility t&rbijavodepostconstruction in
line with national invasivspecies regulations.

The qualitycondition determination of habitats followsdbdescribed irChapter3 andTable2 andTable3
where condition scores (0.2.0) areassigned according to a seriexoferia Newly created or restored
habitats within the expropriation zone {site) are expected to reach moderate to fairly high condition (0.6
0.8) within10years, depending on habitat type and establishment succes#te@iffsetd particularly
woodland and grassland restorations in the Tamnava cd@rateranticipated to start at low to moderate
condition (0.40.6) and progressively improve through sustdimanagement to at le@s6i 0.8. These
assumptions underpin the Net Gain factorg 8680%) applied in the ESIA and HMEOP, ensuring that the
projected uplift in ecological condition is realistic, measurable trawgableagainst the benchmarked
scoring framework.
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1. Monitoring, Evaluation and Adaptive Management

7.1 KPIs and Indicators

The effectiveness of the Habitat Management, Enhancement and Offset Plan will be tracked through a set of
Key Performance Indicators (KPIs) that measure both ecological outcomes and management performance
(Tablel11). These indicators are designed to provide clear, quantifiable evidence of progress toward Net Gain
(NG) objectives. They cover habitat condition, survival of restoration plantings, control of invasive species,
recovery of riparian structure, and the statfikey species groups identified as Priority Biodiversity

Features (PBFs) or Critical Habitats (CHs). Monitoring will combine field surveys, GIS analysis, and
speciesspecific assessments, with results compared against baseline conditions estalti&hE&IA. The
following table outlines the KPlIs, their definitions and methods of measurement, thresholds or targets, and

proposed monitoring frequency.

Table 11 - Key Performance Indicators

Definition & Method of
Measurement

Target / Threshold

Monitoring Frequency

Quality Hectares (QH) Uplift

Change in habitat ecological
value, calculated e r e a
condition classCondition
assessed using EUNIS habit
typology, vegetation surveys
and ecological scoring (0.2 5
poor, 1.0 = pristine).

O targeted %
habitat type (1035%

depending on typology).

Baseline, then every 3 years
(up to 10 years).

Tree/Plant Survival Rate

% of planted individuals alive
after a set period, verified
through fixed plot surveys
and GPSagged trees.

O 80% surviva
O 60% surviva
(with replanting if lower).

Year 1, Year 3, Year 5, then
adaptive.

O070% cover of
species (Salix alba, Alnus
glutinosa, Populus nigra).

Invasive Species Cover % of invasive speciescover | O 50% r educt i| Annual, postreatment.
Reduction (Amorpha, Robinia, years; O 10%

Ailanthus, etc.) measured years.

using quadrat sampling and

GIS mapping.
Riparian Vegetation Cover | % of riverbank length with O 70% of r est| Annualvisual and GPS

within 5 years.

transects.

Water Quality Indices

Key metrics: DO, turbidity,
nutrients (N, P), suspended
solids. Measured against
national and EU WFD
standards.

Maintain/improve relative to
baseline; no exceedance of
legal limits.

Quarterly (construction &
early operation); annually
thereafter.

Species (general)

Composite indicator across
taxa: standardised survelygs
be implemented and
monitored under BMP Action
2: Develop and implement ar
Ecological Monitoring Plan
(terrestrial).

Stable or increasing
presence/occupancy of
targeted species relative to
baseline. o

Year 1, Year 3, Year 5, then
adaptive.

Water /SedimenQuality
Parameters

Suspended solidswvater
quality in Waterand
Environmental Management
andMonitoring Plan
(WEMMP), particularly

As per WEMMP criteria

Actions 3 will involve pre

As per WEMMP
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Definition & Method of Target / Threshold Monitoring Frequency

Measurement

construction, construction
and operations phase

monitoring.
DiseaseFree Woodland % of monitoring plots freeof| © 95 % of of f s| Annual survey, with
Stands Beech Leaf Disease (BLD) o| from infection; rapid contingency inspections.

other emerging pathogens. | response in case of detectior

7.2 Survey Design & Frequency

Monitoring surveys will follow a structured design to capture seasonal dynamics, constreietied

impacts, and longerm ecological recovery. During the construction phase, surveys will be conducted
monthly between April and October, covering the acteological season. These will focus on vegetation
condition, invasive species regrowth, faunal activity (birds, bats, amphibians), and aquatic quality indicators.

During the operation phase, surveys will transition to a lower frequency but broader scope. Annual surveys
will be conducted for general habitat condition, supplemented by biannual surveys (spring and autumn) for
priority taxa such as fish, mussels, antshansuring both breeding and Aareeding seasons are
representedlhese we be developed and implemented under BMP Action 2 (Develop and implement an
Ecological Monitoring Plarnterrestrial) and BMP Action @evelop and implement a Freshwater Ecological
Monitoring Plan)

Additionally, evertbased surveys will be undertaken following specific management actions or disturbance
events (e.g., sediment flushing, severe floods, fire outbreaks, or invasive species treatments). These rapid
response assessments will ensure thalananpd or episodic impacts are captured, and adaptive measures can
be promptly applied.

Survey design will apply a stratified approach, combining permanent sample plots for vegetation monitoring,
transects for faunal surveys, and fixed water quality monitoring points. Standardized protocols will ensure
comparability with ESIA baseline datachalignment with EBRD PR6 and national monitoring frameworks.

7.3 Adaptive Management Triggers

The adaptive management framework is designed to ensure that the Habitat Management, Enhancement and
Offset Plan remains effective in practice. It is based on clear thresholds, corrective actions, and a decision
tree process to guide timely responstabitatspecific thresholds/tiggers for adaptivamagemenuill be
definedfurther in future iterations of this documebtised on condition criteria

Thresholds will include measurable deviations from targets, such as:
9 Tree or shrub survival belo80%; determinedhrough annual /seasonal monitorexgappropriate
9 Invasive species cover exceeding 20% of a restored plot after treatment.

1 Water quality parameters (DO, turbidity, nutrients) exceeding baseline levels or national stasdards
a result of project activities (construction and operation)

9 Lack of occupancy in bat or bird boxes after three years of deployment.
1 Declines in CPUE/eDNA indices for priority fish or mussel species compared to baseline.
1 Adverse changes in aquatic invertebrate metrics.

Corrective actions will be proportionate to the deviation observed. Examples include supplementary planting
and irrigation, repeat invasive species control, reinforcement of riparian vegetation, modification of flow
regulation, or targeted species reintrogon.
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A decision tree will be developed to guide responses, beginning with detectiona@imphance (through
KPIs), assessment of cause (e.g., climatic event vs. management failure), and escalation of actions (minor
adjustment, major corrective action, oreeidn of restoration approach).

All responses will be fully documented through monitoring reports, reviewed annually by the Project
Biodiversity Specialist, and submitted to EBRD and relevant national authorities. This process ensures
transparency, accountability, and continuous impramrthroughout the project lifecycle.
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8. Roles, Responsibilities and Institutional
Arrangements

Effective delivery of the HMEOP requires clearly defined institutional roles, transparent responsibilities, and
structured coordination among all parties. The arrangements reflect the commitments made in the ESIA and
follow EBRD PR1 and PR6 requirements laodiversity management. The structure ensures that offset
measures are implemented correctly, monitored consistently, and adapted where required.

8.1 Srbijavode

PWMC Srbijavode is the overall owner of the Project and is therefore ultimately responsible for the
successful delivery of the HMEOP. As the implementing authority under the Ministry of Agriculture,

Forestry and Water Management, Srbijavode has the legadate to manage water and associated land, and

to ensure that biodiversity offsets are consistent with the Law on Waters and related environmental
regulations. In practice, Srbijavode will oversee all biodivenstgted activities, approve method statens

and offset proposals prepared by specialists, and coordinate with both contractors and state authorities. It will
also ensure that sufficient resourdesancial, technical, and humaare allocated to achieve the

commitments. In addition, Srbijavode will act as the main interface with EBRD and other lenders, providing
periodic compliance reports and facilitating monitoring visits.

During the operational phase, PWMC Srbijavode will assume responsibility for alldongnaintenance
actions specified in the HMEOP, including periodic inspection and control of invasive species such as
Robinia pseudoacaci a ilSMP4BMP Actiomdnce with the ESI Ab

8.1.1 Biodiversity Specialist

A qualified Biodiversity Specialist will provide technical oversight of all habitat management, enhancement,
and offset works. This role is critical to ensuring that ecological considerations are embedded in project
execution and that mitigation measures ot only designed but also implemented effectivEhe

Biodiversity Specialiswill reviewdetailed method statememisvering habitat restoration, invasive species
control, woodland planting, and river corridor enhanceroartiehalf ofSrbijavodeto ensure they meet the
BMP, HMEOP and ESIA commitmentShey will be present during key construction and offset activities to
supervise works, conduct compliance checks, and provide immediate advice on sensitive issues. The
Biodiversity Specialisis also responsible for ecological sigfi before reservoir filling, confirming that
mitigation and offset measures have been implgted to a standard consistent with ESIA commitments.
The Biodiversity Specialist will also oversee the monitoring of the hahaatgement and creation sites and
ensure integration with wider speciggecific monitoring and mitigation outlined in the BMP.

8.2 EPC Contractor & Subcontractors

The Engineering, Procurement and Construction (EPC) Contractor, supported by subcontractors, is
responsible for integrating biodiversity requirements intotdagay construction managemeintcluding
habitatenhancement and creation outlined in the HMBE@Rddition tothe Construction Environmental
Management Plan (CEMRJe EPC contractor will beesponsible fodevelopingand implanting haibat

creation and enhancement. This inclusiésspecific offset plans and method statenfentiabitat creation
sites The Contractor will conduct toolbox talks for workers on biodiverséysitive practices, keep detailed
records of vegetation clearance, offset planting, and site restoration, and ensure that any deviations from
agreed methods are reported immediatelhe ECoW. Subcontractors will be contractually bound to follow
the same environmental standards and will be monitored by both the EPC Contractor and the ECoW.

8.2.1 EPCBiodiversity Specialist / ECoWconstruction)

A qualified Biodiversity Specialist, acting &s EPC biodiversity advisor aittological Clerk of Works
(ECoW), will provide technical oversight of all habitat management, enhancement, and offset works. This
role is critical to ensuring that ecological considerations are embedded in project execution and that
mitigation measures are not only designed but alsteimgnted effectively. The ECoW will prepare detailed
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method statements covering habitat restoration, invasive species control, woodland planting, and river

corridor enhancementinder the supervision &rbijavod® s Bi odi v e rTheéywifbePrpsent i al i st
during key construction and offset activities to supervise works, conduct compliance checks, and provide
immediate advice on sensitive issues.

8.3 Monitoring and Reporting Responsibilities

The monitoring and reporting framework is designed to ensure transparency, accountability, and adaptive
management throughout the implementation of the HMEOP. Monitoring responsibilities are shared across
parties, with clearly defined reporting lines tdigavode and onward to lenders and regulatory authorities.

The Biodiversity Specialist / ECoW will lead the ecological monitoring program, preparing periodic reports

that document progress against agreed biodiversity indicators, the success of habitat enhancement measures,
and compliance with species protectioguigements. These reports will be submitted to Srbijavode, which

will review, validate, and integrate them into consolidated environmental and social monitoring reports
required under the ESIA.

The EPC Contractor and subcontractors will be responsible for collecting primary monitoring data during
construction, including records of vegetation clearance, offset planting, invasive species control, and
restoration works. They will submit weekly or nibly logs to the ECoW, ensuring that field evidence aligns
with the commitments outlined in the HMEOP and CEMP. Any-campliance or incidents must be
reported immediately.

Srbijavode will consolidate all monitoring outputs into formal reports for submission to lenders (e.g., EBRD)
and relevant national authorities. These reports will include a clear summary of compliance status,
biodiversity performance against Gain targatsj any adaptive measures triggered. Annual monitoring
reports will be shared with stakeholders, while internal progress reviews will occur quarterly.

Figure 8 - Monitoring and Reporting Responsibilities Diagram

Responsible Party Responsibility Reporting Frequency Reports To / Shared With
Srbijavode O\-‘El's.lgl.lt consolidation of monitoring 0111‘%)1}‘[5, .y Quarterly (internal) & Annually | » Le-ndersl (.EBRD): National
submission of reports to lenders and authorities. (formal reports). Authorities, Stakeholders.
r Y
f i l i
Biodiversity Specialist| __| Lead ecological monitoring, compliance sign-off, | ___,{ Monthly (construction phase). > Srbitavode
/ECoW prepare biodiversity monitoring reports. Annually (operations phase). Y i
; f f f
EPC Contractor / —»|  Daily site records. monitoring of vegetation — | Daily logs, Weekly summaries, | —®|  Biodiversity Specialist /
Subcontractors / . . . .
Srbijavode clearance, invasive species control, offset works. Monthly reports. ECoW.

Note: The EPC Contractor will be responsible for implementing and monitoring habitat creation and management measenies foir 24p
months following project completion and handover. After this period, the responsibility for continued monitoringnamaia; and adaptive
management will transfer to Srbijavode, as part of its-tengn operational obligations. This approach ensures continuity in ecological
management while maintaining clear accountability across project phases.

The table below outlines the sequence of key implementation tasks required to deliver the biodiversity
mitigation, restoration, and enhancement commitments identified in the ESIA and HMEOP. It defines the
activities for both terrestrial and aquatic halsitagiheir indicative timing across project phases, and the
responsible parties. The reporting hierarchy is shown using arrows to illustrate the flow of responsibility and
supervision, ensuring clear accountability from field implementation through tadomgoperational
management.
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Figure 9 - Implementation Tasks and Responsibilities

Sensitive Site

Implementation Phase

Responsible Party [with

flow

Clearance & Species
Protection

'

Ecologist-led vegetation clearance, translocation
of fauna, and protection of nestinglroosting
species before works.

Pre-construction

EPC Contractor — ECalw —
Supervision Engineer — Srbijavode

Irvasive Species [15)

L

Eradication &

Implement biczecurity, cleaning, and inspection of
all machinery; mechanicallmanual remowal of

Pre—construction —

EPC Contractar — ECaw !

L Y . . Biodiversity Specialist — Supemwizion
T Raobinia preudoacacia, Ailanthus altizsima, et Operation ¥=p i
Manitaring L . Engineer — Sibijavode
lang-term monitoring and adaptive management.
1
¥ !
i i Femove flu-tipped and agricultural waste from
Litter Clearing & HpR g

Restaration
L

.

riparian corridors and offset lands; restare
disturbed sites with native vegetation.

Pre—constiuction —
Operation

EPC Contractar — Supervizion
Engineer — Sibijavode

x

Habitat Creation &

Establizh mesic and sparsely wooded grasslands,
ocak-beech woodlands, riparian and riverine

Construction— Early 5 EPE_: _Conérac,ttol — Egob'\-_\f'—- 4
Erhancement habitats within offset and expropriation zones using Operation WperHiEian ngll_:nBEHEIrj_' 1Dl avods
native species. —
. Create woodland and shrub buffer zones around
Revegetation & Buffer

Sitrip Establishment

J.

the future reservoir and inflow areas to reduce
erosion and improve water quality.

Construction — Operation

EPC Contractor — Supervizion
Erginesr — Sibijavode

Riverine { Riparian

L

Erhancement

4

Implement Aquatic Enhancement Plan: riparian
planting, bank stabilization. channel re-profiling,
sediment and litter remowal.

Construction — Operation

EPC Contractor — Supervision
Engineer — Sibijavode

Long;i:al""l::;::onng Track habitat recovery, |5 recunrence, and Operation EPL Convactor — Srhijavods —
P effectiveness of Nb5; adjust measures asneeded. Locallnspectorate | EBRD
[anzgement
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9. Implementation Schedule

The successful delivery of the Habitat Management, Enhancement and Offset Plan (HMEOP) requires clear
phasing of activities, defined milestones, and robust funding arrangements. Implementation willspan pre
construction, construction, and operational phaaéh monitoring and adaptive management running
throughout the Project life cycle.

9.1 Phasing

PreConstruction’ Final DesigfThis phase includes all preparatory and enabling activities that must be
completed before vegetation clearance and reservoir works regjuding development of the final design

Key actions include detailed site marking, ecological clerk of works (ECoW) induEtoly litter clearing,
removal of agricultural waste, and establishment of pilot planting plots within future offset and buffer areas
will be undertaken where access allows. Where feasible, early establishrgeagstdind and riparian

vegetation will be prioritised to provide immediate ecological benefit and to compensate for habitats that will
be lost during later works.

Early construction

Activities in this phase will focus on preparatory works that must precede vegetation clearance and
inundation. These include advanced planting of key woodland areas to accelerate habitat establishment,
invasive species removal, and initial stakeholdeagement with local forestry and water management
institutions. Where possible, early creationieérineand grasslands will be prioritised to provide

immediate ecological benefit and compensate for habitat loss once clearance begins.

Construction phase

During construction, emphasis will be placed on strict adherence to timing constraints to avoid impacts on
breeding birds, bats, amphibiafish andmusselsRescue and relocation protocols will be implemented in
inundation aream line with BMP Action 5 (Develop and implement a Sensitive Site Clearance S)tategy
and biosecurity measures will be applied to prevent the spread of INNS. Habitat management tasks within
the expropriation zone, such as planting and slope stabilisation, will run in pardilelanitand reservoir

works. Toolbox talks, weekly compliance checks, and ongoing ecological clerk of works (ECoW) oversight
will ensure all actions are fully integrated into the construction process.

Operation and early reservaoir filling

In the initial years of operation, habitat enhancement and offsetting actions will continue, with emphasis on
riparian woodland establishment, grassland management, and aquatic habitat creation. Adaptive management
will be triggered by monitoring resultwjth corrective actions applied if thresholds (e.g., tree survival rates,
invasive species cover) are not met. Laagn funding mechanisms will support continued management of

of fset areas, particularly in do@gnstream plots (B

9.2 Gantt / Milestones

A Gantt char{Figure10) is showingthe sequence of tasks, their duration, and responsible parties. Key
milestones include:

A Year 0 (preconstruction’ design: Finalisation of HMEOP, baseline monitoring, invasive species
clearance, advanced planting of woodland offsets.

1 Year 1 2 (construction): Vegetation clearance (timed outside breeding season), rescue of amphibians
and reptiles, initiation of terrestrial and aquatic habitat creation, establishment of bat and bird boxes.

1 Year 37 5 (early operation): Verification of habitat establishment, performance against KPIs (e.g.,
G 80% survival of planted trees at Year 3), reduction of invasive species colres0sp.
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1 Year 610 (longterm): Habitat condition reassessment, achievement of targeted Quality Hectares
(QH) uplift, monitoring of fish and mussel populations, evidence of functioning ecological
connectivity.

This milestonebased approach provides checkpoints for lenders, regulators, and stakeholders, while
ensuring accountability and adaptive management.

Pre-Canstruction / Design @ Construction Early Operation

Long-Term Operation

HMEOP Finalization & Baseline Monitoring

Invasive Species Clearance & Advanced Offset Planting
Vegetation Clearance, Habitat Creation & Wildlife Rescue _
Early Manitoring _

Verification of Habitat Establishment

Maijor Review & Reporting

Habitat Condition Reassessment

Long-Term Monitoring & Management

Final Evaluation

Figure 10 - HMEOP Gantt Chart

10. Risk Management and Contingency Planning

The implementation of the HMEOP faces several risks that could undermine #&tongbjectives if left
unmanaged. These risks stem from both ecological and operational factors, ranging from climate variability
to biological threats and land managemédrallenges. Anticipating these risks, and embedding robust
contingency measures, is essential to ensure that the project achieves its Net Gain commitments.

10.1 Key Risks

Climatic risks represent one of the most significant uncertainties. Extended droughts may limit the
establishment of newly planted woodlands and grasslands, while periods of flooding could damage young
vegetation or alter soil stability. Biological risksealso prominent, including the potential failure of planted
stock, pest outbreaks, and the spread of invasive alien plants dRchiai pseudoacaci&morpha

fruticosg andAilanthus altissimaEmerging tree diseases, particularly Beech Leaf Dispessgnt an

additional longterm threat to woodland resilience.

Operational risks include legacy pollution in riparian zones, which may suppress ecological recovery, and
sedi ment management challenges |inked to the damb
the need for flexible and adaptive managemehtr oughout the projectédés |ifec

10.2 Mitigations & Contingencies

To address these risks, the HMEOP adopts a layered mitigation strategy. For climatic extremes, measures
such as prplanting irrigation, mulching, and seasonal planting schedules will be applied to improve
survival rates. In the event of planting failureplanting guarantees and nursery reserves will ensure
continuity. Where drought conditions persist, ecological flow releases above baseline thresholds will be
prioritized to safeguard aquatic connectivity and protect mussel and fish populations.
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To counter biological risks, planting palettes have been deliberately diversified, reducing reliance on any
single species and increasing ecosystem resilience. All nursery stock will be docatlgdnativestrains)

from certified diseaséree suppliers, with monitoring programs established to detect early signs of stress or
infection. Should invasive specieseastablish, rapid response protocatsluding mechanical removal and
selective herbicide uswill be activatedln line with the ESIA Invasive Species Management Plan (BMP
Action 4), the risk oRobinia pseudoacaciand other invasive specissckering will be managed through
phased eradication and periodiemspection of restored sites. During the operapibase, these activities

will transition to the responsibility of PWMC Srbijavode, which will oversee ongoing monitoring and
retreatment where regrowth is detecteollowing transfer, all invasivepecies management will be
implemented in compliance with national legislation and bylaws governing invasive alien species, ensuring
alignment with state obligations and maintaining kb@gn ecological integrity of restatehabitatsThis

ensures continuity of invasiv@ecies management beyond constructiorsacdres longerm ecological
integrity of restored habitats.

For operational risks, sediment traps will be monitored regularly, and flushing will be timed outside of fish
spawning seasons. In areas affected by pollution or waste, litter removal and soil restoration will be
prioritized before planting. Land accesskd are mitigated by limiting restoration activities to parcels
already under the tenure of PWMC Srbijavode, ensuringtemg feasibility of management.

By combining prevention, monitoring, and rapid response measures, the project ensures that setbacks can be
effectively managed without undermining the overall objective. These contingency provisions are embedded
within the monitoring framework and are ditly linked to the Key Performance Indicators (KPIs) outlined

in Chapter7.

The measures described above are directly tied to the residual impacts identified in the ESIA and are
summarized imMable12 This table aligns each impact with its corresponding HMEOP section, defines the
corrective or compensatory action, and sets measurable indicators and schedules. By linking risks to explicit
responsibilities and monitoring mechanisms, the table provideperational roadmap for risk management,
ensuring accountability and timely interventions.
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Table 12 - Residual Impacts Mapping Matrix

Residual Impact (from

ESIA)

Permanent loss of woodland
habitats (Fagetum moesiace
submontanum, Quercetum
frainettocerris) due to
inundation

Relevant HMEOP Section

5.1 Terrestrial Management;
Offset Strategy

OFFICIAL U

Planned Measure / Action

Advance planting of native
woodland; transformation of
Robinia pseudoacacia stands
selective thinning &
veteranisation

KPI / Monitoring Indicator

% of offset woodland
reaching condition class 0.8;
survival rate of planted trees

Schedule

Preconstruction (advance
planting); monitoring 1/3/5/10
yrs

Responsible Party

Srbijavodeoverall ownership
and lead

Srbijavode managing and
monitoringduring pre
construction and constructiorn
phaselmplementatiorand
monitoringduring operations
phase.

Contractofi implementation
duringpre-construction and
construction phase.

Task dependant.

Loss of mesic & sparsely
wooded grasslands

5.1 Terrestrial Management;
Offset Strategy

Modified grazing/cutting
regimes; restoration of
meadows in Tamnava parcel

Area of grass
condition; % reduction in
invasive species cover

Establishment pre
construction; annual
monitoring

Srbijavodeoverall ownership
and lead.

Srbijavode managing and
monitoring during pre
construction and construction
phase. Implementation and
monitoring during operations
phase.

Contractofi implementation
during preconstruction and
construction phase.

Task dependant.

Loss of ~5.3 km surface
running waters (C2.31,
C3.55)

8 Aquatic Enhancement Plan

Riparian planting, bank/litter
cleanups, erosion/sediment
control, ecological €lows

% uplift in QH/km; water
quality indices; % native
riparian cover

Construction + operations;
annual surveys

Srbijavodeoverall ownership
and lead.

Srbijavode managing and
monitoring during pre
construction and constructiorn
phase. Implementation and
monitoring during operations
phase.
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Residual Impact (from

ESIA)

Relevant HMEOP Section

OFFICIAL U

Planned Measure / Action

KPI / Monitoring Indicator

Schedule

Responsible Party

Contractofi implementation
during preconstruction and
construction phase.

Task dependant.

Habitat severance for fish &
mussels (dam barrier)

8.3 Downstream
Connectivity; 5.3 Species
Mgmt.

E-flows > baseline in drought
years; monitoring of host fish
species for Unio crassus;
potential fishpond breeding
program

Presence/abundance of
mussel populations; fish
migration surveys

Ongoing during operation

Srbijavode

Disturbance of bats & birds
(clearance, lighting, nesting
loss)

5.3 Speciesspecific Mgmt.

Artificial bat boxes, bird nest
boxes, timing of clearance
outside breeding season

Occupancy rate of bat/bird
boxes; compliance with
clearance windows

Preconstruction and during
construction

Srbijavodeoverall ownership
and lead.

Srbijavode managing and
monitoring during pre

construction and construction
phase.

Contractofi implementation
during preconstruction and
construction phase.

Spread of invasive alien
plants (Amorpha, Robinia,
Ailanthus)

5.4 Biosecurity Plan

Eradication program;
replacement with native
species; contractor biosecuri
protocols

% decrease in invasive cove
over 5 yrs; compliance with
biosecurity checks

Continuous from constructior|
through operation

Srbijavodeoverall ownership
and lead.

Srbijavode managing and
monitoring during pre
construction and constructior
phase. Implementation and
monitoring during operations
phase.

Contractofi implementation
during preconstruction and
construction phase.

Task dependant.
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Residual Impact (from

ESIA)

Risk from emerging tree
diseases (e.g. Beech Leaf
Disease)

Relevant HMEOP Section

12 Risk Mgmt. &
Contingency

OFFICIAL U

Planned Measure / Action

Diversify planting palettes;
source from certified
nurseries; monitor for diseast
symptoms

KPI / Monitoring Indicator

% of offset stands disease
free; response time for any
outbreak

Schedule

Planting & ongoing
monitoring

Responsible Party

Srbijavodeoverall ownership
and lead.

Srbijavode managing and
monitoring during pre
construction and constructiorn
phase. Implementation and
monitoring during operations
phase.

Contractofi implementation
during preconstruction and
construction phase.

Task dependant.

Sediment management (7
traps + flushing)

8 Aquatic Enhancement Plan
9 Monitoring

Time sediment flushing to
avoid spawning season;
monitor bathymetry

Sediment load metrics; fish
spawning success indicators

Operation (everyi® yrs or
as required)

Srbijavode
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Appendices

A.l Off-Site HabitatMaps (baseline)

The offsite habitat creation areas shown on the map will be used for the implementation of terrestrial

bi odiversity offsets required for the Pr2ejhaoft. Ac
heavily degraded grassland and 1.5 ha of invasive sceulvailable for restoration. This land will be used

to deliver the 2&2 ha of required terrestrial offsefBhe available area therefore exceeds requirements by
roughly 4 ha, providing sufficient spatial flexibility to optimise habitgblat, avoid sensitive micrsites,

and ensure successful leteym establishment

Additional riverine gains will also be achieved-sife, adjacent to the Tamnava River, as part the terrestrial
habitat works required to offset terrestrial habitat losses. This terrestrial mitjgakimm will occur
immediately adjacent to the River Tamnawdl deliver riverine gains through improved riparian structure
and buffering capacitylhere is approximately 9.6 km tife River Tamnava flowing through the edfte
areaavailablefor enhancement.

The oftsite habitat map presented here illustrates the spatial distribution of current habitat types within the
proposed offset areas downstream of théTdimmnava confluence. The landscape is dominated by grassland
habitats, which, although mapped as sk under strong anthropogenic influence resulting from regular
mowing, shrub clearance, and the accumulation of household litter. These pressures have reduced the
ecological integrity of the grassland mosaic and limited its capacity for natural sanc@$s same pattern

of disturbance and degradation is evident across adjacent parcels and transitional zonegtmhend
corridors.

Despite this modification, the degraded grasslands demonstrate clear restoration potential. Field observations
recorded the presence of oak and beech seedlings, particularly along river margins and within unmown
micro-patches, indicating natural regenavatprocesses already in progress. With the implementation of

habitat creation and management measures described in Section 5.2 (Terrestrial Habitat Enh&dncement)
notably cessation of intensive mowing, invassgecies removal, enrichment planting, and distanent of

structured mowing or grazing regindethese areas can progressively transition into native woodland or
seminatural grassland of improved ecological condition.
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Off-Site Habitat Map 1
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Off-Site Habitat Map 2

Legend
Habitat
]: Road

Shrub
Rivers and streams

- Woodland
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Manicupality
VelikoPolje

Piroman

Ij Brovié
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Off-Site Habitat Map 3
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Off-Site Habitat Map 4
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Off-Site Habitat Map 5
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