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DATA SHEET

BASIC INFORMATION

Product Information

Project ID Project Name

P122139 Industrial Waste Management and Cleanup Project
Country Financing Instrument

Montenegro Investment Project Financing

Original EA Category Revised EA Category

Full Assessment (A) Full Assessment (A)

Organizations

Borrower Implementing Agency

Montenegro Environmental Protection Agency

Project Development Objective (PDO)

Original PDO
The Development Objective of the Project is to reduce contamination of Montenegro’s natural resources and public
health risks of exposure to this contamination from selected industrial waste disposal sites.

PDO as stated in the legal agreement
To reduce contamination of the Borrower's natural resources and public health risks of exposure to this
contamination from selected industrial waste disposal sites.
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FINANCING

World Bank Financing

Original Amount (USS) Revised Amount (USS)

IBRD-84280 68,900,000 61,596,600
Total 68,900,000 61,596,600
Non-World Bank Financing
Borrower/Recipient 11,540,000 0
Total 11,540,000 0
Total Project Cost 80,440,000 61,596,600
KEY DATES
Approval Effectiveness MTR Review Original Closing
19-Sep-2014 17-Nov-2014 30-Jun-2019

RESTRUCTURING AND/OR ADDITIONAL FINANCING

Date(s)
16-Nov-2018

30-Jun-2020
23-Jun-2021
28-Jun-2022
30-Mar-2023
31-Jul-2023

Amount Disbursed (USSM)
5.27

15.48
23.98
35.88
39.38
41.27

Key Revisions

Change in Results Framework
Change in Components and Cost
Change in Loan Closing Date(s)
Cancellation of Financing

Actual Disbursed (USS)

47,741,596

47,741,596

0
0
47,741,596

Actual Closing
31-Oct-2023

Reallocation between Disbursement Categories

Change in Legal Covenants

Change in Institutional Arrangements

Change in Loan Closing Date(s)
Change in Loan Closing Date(s)
Change in Loan Closing Date(s)
Change in Loan Closing Date(s)
Change in Loan Closing Date(s)
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Outcome
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Moderately Satisfactory

Bank Performance

Moderately Satisfactory

RATINGS OF PROJECT PERFORMANCE IN ISRs

No.

01
02
03

04

05

06

07

08

09

10

11

12

13
14
15

16

Date ISR Archived

30-Dec-2014
17-Jun-2015

15-Dec-2015

22-Jun-2016

21-Dec-2016

26-Jun-2017

29-Dec-2017

29-Jun-2018

28-Dec-2018

27-Jun-2019

20-Dec-2019

10-Nov-2020

10-Jun-2021
17-Dec-2021
22-Jun-2022

13-Jan-2023

DO Rating

Satisfactory
Satisfactory

Moderately Satisfactory
Moderately
Unsatisfactory

Moderately
Unsatisfactory

Moderately
Unsatisfactory

Moderately
Unsatisfactory

Moderately
Unsatisfactory

Moderately
Unsatisfactory

Moderately
Unsatisfactory

Moderately
Unsatisfactory

Moderately
Unsatisfactory

Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory

Moderately Satisfactory

M&E Quality
Modest

IP Rating

Satisfactory
Satisfactory

Moderately Satisfactory

Moderately Unsatisfactory

Moderately Unsatisfactory

Moderately Unsatisfactory

Moderately Unsatisfactory

Moderately Unsatisfactory

Moderately Unsatisfactory

Moderately Unsatisfactory

Moderately Unsatisfactory

Moderately Unsatisfactory

Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory

Moderately Satisfactory

Actual

Disbursements

(US$M)
1.03

2.10
2.24

2.24

2.24

2.24

2.24

2.64

5.27

5.78

12.79

18.41

23.98
31.38
35.88

39.07
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SECTORS AND THEMES

Sectors
Major Sector/Sector

Water, Sanitation and Waste Management

Waste Management

Public Administration - Water, Sanitation and Waste
Management

Themes
Major Theme/ Theme (Level 2)/ Theme (Level 3)

Environment and Natural Resource Management

Environmental Health and Pollution Management

Air quality management

Water Pollution

Soil Pollution
ADM STAFF
Role At Approval
Regional Vice President: Laura Tuck
Country Director: Ellen A. Goldstein
Director: Paula Caballero
Practice Manager: Kulsum Ahmed
Task Team Leader(s): Frank Van Woerden

ICR Contributing Author:

(%)

100
98

(%)
99
99

33
33

33

At ICR

Antonella Bassani

Xiaoqing Yu

Sameh Naguib Wahba Tadros

Sanjay Srivastava

Frank Van Woerden, Gaurav
Dilipkumar Joshi

Jiyoun Christina Chang
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PROJECT CONTEXT AND DEVELOPMENT OBJECTIVES

A. CONTEXT AT APPRAISAL

Context

1. Montenegro experienced substantial socioeconomic changes since its independence in 2006. At the
time of Appraisal, Montenegro was an upper middle-income economy. Montenegro had made significant
progress towards a market economy with an average of Gross Domestic Product (GDP) growth of 7.6
percent between 2005-2008. However, its growth was stalled by the financial crisis in 2008 and followed
by stagnation from 2009-2014. The poverty rate also decreased 4.9 percent in 2008 from 11 percent in
the mid-2000 but increased again to 8.3 percent in 2013. The economic relevance of the heavy metal and
associated industries and services (e.g., mining, railways, and shipbuilding) had declined, due to
deteriorating competitiveness. Tourism, services, and other knowledge-driven industries were considered
the key sectors of Montenegro’s potential growth engines over the longer term. The energy sector also
had the potential to become an important source of growth and exports provided that environmental
impacts can be adequately managed. The share of small and medium enterprises has constantly
increased, but these firms remain focused on the domestic market and need to become more regionally
competitive.

2. Atthe time of Appraisal, Montenegro made important progress towards its goal of joining the European
Union. Montenegro was granted the status of European Union (EU) candidate country in November 2010
and the negotiations for EU membership was initiated in June 2012. Advancing further in EU accession
process, Montenegro continued to harmonize its laws and regulations with EU standards and
requirements, known as EU Acquis. Starting from 2013, Montenegro had also opened several negotiation
chapters, such as judiciary and fundamental rights, justice, freedom, and securities. The opening of these
chapters demonstrated Montenegro’s commitment to meeting the EU’s criteria for membership.

Sectoral context

3. Montenegro created the legal and institutional framework for improving solid waste management,
towards EU Accession in the Environmental chapter. The Government of Montenegro (GoM) developed
the Strategy and Master Plan for Waste Management (2005), adopted the Law on Environment (2008)
and supported other relevant legislation. The Environmental Protection Agency (EPA) was established in
2008. In the area of waste management, the Law of Integrated Pollution Prevention and Control (IPPC),
and the Law of Waste Management were adopted in 2011. The Law on IPCC was considered a complete
transposition of the EU IPPC Directive and the Law of Waste Management resulted in a 95% score for
transposition of the legislation under the EU Waste Framework Directive and subordinate directives.
During 2012-2014, large industries were expected to obtain IPPC permits in line with the EU requirements
and commit to implementing environmental control measures based on the reference documents for the
EU Best Available Technique, thus contributing to improved treatment and disposal practices for ongoing
waste generation.

4. Despite the progress, the capacity of industrial and hazardous waste management remained weak and
relevant practices were below EU and international standards. Heavy industry disposal sites were highly
contaminated due to poor environmental protection measures during decades of operation. The existing
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main industrial waste disposal sites contained materials such as coal ash, lead, other heavy metals, and
hazardous waste, posing a serious risk to the nearby environment, but also to the public health of
surrounding communities, through groundwater contamination and other pathways. Some of these
contaminated sites were subject to seismic and flooding risks, which potentially amplified the
environmental pollution and public health risks even further. In addition to legacy pollution, some
industries were continuing to poorly manage the waste disposal operations.

With the support of the Industrial Waste Management and Cleanup Project (IWMCP), the Government
of Montenegro targeted to remediate four industrial legacy sites that posed significant environmental
and public health risks. Although a national inventory of small and medium-sized hazardous waste
generators was absent, the GoM had catalogued an inventory of industrial and hazardous waste stockpiles
and sites where these types of waste have been dumped. Using this inventory, the GoM prioritized the
five sites for remediation based on their size, proximity to valuable natural resources, and association with
heavy industries to bring the historic and ongoing waste management in line with Montenegrin legislation
and EU Directives. The five priority sites were: (i) the mine tailing disposal site in Gradac; (ii) the coal ash
facility in Pljevlja; (iii) the Bijela shipyard; (iv) the red-mud basins and the solid waste disposal area on the
aluminum plant KAP site; and (v) the industrial waste disposal area in Niksic. Notably, the KAP aluminum
plant is adjacent to Lake Skadar - which is a national park, a Ramsar site under the Convention on Wetlands
of International Importance, the most important watershed in Montenegro and the largest transboundary
lake in the Balkans. The Bijela Shipyard is located on the Boka Bay on the Adriatic Coast and about 20-30
kilometers away from the tourist center of Budva, Herceg Novi and Kotor, which is a UNESCO protected
site. Among these five sites, four industrial waste disposal sites in Gradac, Pljevlja, Bijela, and KAP were
selected for the remediation under the IWMCP based on the readiness of remediation, ownership, and
stakeholder risks.

At Appraisal, the IWMCP was prepared to support the Government of Montenegro in tackling pollution
at historical industrial sites, in line with the World Bank’s strategic priorities in the country. The Project
was fully aligned with the Country Partnership Strategy (CPS) FY11-14 (Report No. 57149-ME), specifically
‘Priority 2: Improving environmental management, including reducing the cost of environmental
problem’, contributing to one of CPS outcomes, ‘environmental risks have been reduced at about 3-4
major industrial waste disposal sites and the capacity to manage hazardous waste has been enhanced’. In
addition, the Project supported ‘Priority 1: strengthen institutions and competitiveness in line with EU
accession requirements’ as enhancing the capacity of industrial pollution management is an important
element of the environmental chapter of EU Acquis.

Theory of Change (Results Chain)

The IWMCP was approved before the presentation of a Theory of Change in the PAD became
mandatory. Figure 1 presents the reconstructed Theory of Change based on the Project description in the
PAD.
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Activities

Preparation, site investigation
feasibility studies, the conceptual
design for remediation of priority
legacy contaminated site

\
v

Outputs

Detailed design, construction and
supervision for the remediation and
cleanup of

+ Mine tailing disposal facility
Gradac

« Coal ash disposal facility Pljevlja

+ Ship blasting waste and site
contamination at Bijela shipyard

* Red-mud basins and solid waste
disposal site at KAP (only design)

al

Hectare of contaminated land
managed or (industrial) dump
sites closed under the Project

Volume (percentage) of
Hazardous waste removed from
the industrial waste disposal site
(Bijela)

J—P

Short-term Outcomes

Reduced contamination of
Montenegro’s natural
resource from selected

Medium-term Qutcome Long-term Qutcomes

a2, a3 Reduce contamination of

industrial waste disposal
sites (PDO #1) and human
pollution exposure paths
from those sites

Training, workshops, information and
awareness campaigns regarding
separation of waste stream, interim
storage requirement

Training, workshop, information
and awareness campaigns are
delivered to the industrial waste
generators

a4 from selected industrial waste contamination from
Increased awareness of the I disposal sites (PDO #2) industrial waste disposal
industrial waste generators a6 L)
about the sustainable waste > o
management in line with Reduce future contamination
national and EU legislation > risk fromiongoing;and future

»| Montenegro’s natural resources
from industrial waste disposal

A
h 4

Reduce public health risk of
exposure to the contamination

Reduce public health risk of
exposure to the

Support for the planning and national
permitting process for future industrial
hazardous waste management and
disposal infrastructure

Support for the development and
implementation of a national
industrial hazardous and non-
hazardous waste register

Arrangements for ongoing and
future waste disposal are in place
in line with national and EU
legislation

Improved waste management
practices of selected industries
(relevant to legacy
contamination sites) in
compliance with Montenegrin
and EU legislation to avoid
future contamination

waste generation from selected
industrial waste disposal sites.

a5

Improved information and
national monitoring capacity on
industrial waste generation
activities

A national industrial hazardous
and non-hazardous waste
register is developed

Industrial hazardous and
nonhazardous waste generation
and flows are tracked

Figure 1 Theory of Change for the Montenegro IWMCP Project at Approval

Critical assumptions

al. Proper arrangements for export or disposal of hazardous waste removed from site are in
place

a2. Remediation program is expanded for other legacy contaminated sites and financing for
such investments are available.

a3. Other pollution sources (other than ones from industrial waste) are also managed or at
least do not increase level of contamination

a4. Contamination in the vicinity of the legacy site is also addressed

a5. Relevant regulations, enforcements and implementation capacity are in place to
properly manage future industrial hazardous and non-hazardous waste

ab. Increased awareness of the industrial polluters leads to corrective changes in their
practice of managing industrial waste.
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10.

11.

12.

Project Development Objectives (PDOs)

According to the Loan Agreement, the Project Development Objectives (PDOs) of the IWMCP were “to
reduce contamination of the Borrower’s natural resources and public health risks of exposure to this
contamination from selected industrial waste disposal sites” (Schedule 1, page 5). The Project Appraisal
Document (PAD) stated the PDOs slightly differently: “to reduce contamination of Montenegro’s natural
resources and public health risks of exposure to this contamination from selected industrial waste disposal
sites” (page 4). Since the Borrower is Montenegro, two PDO formulations are deemed comparable.

Key Expected Outcomes and Outcome Indicators

The first part of the PDO statement, ‘to reduce contamination of the Borrower’s natural resources’ is very
broadly formulated. Despite the proximity of the legacy waste disposal sites to Montenegro’s key natural
resources, as described in paragraph 5 of this ICR, the remediation work financed by the IWMCP was
confined to selected industrial waste disposal sites. The Project did not intend to evaluate the
environmental impact on Montenegro’s natural resources or monitor their contamination levels.
Therefore, in this ICR, both PDOs are interpreted as being strictly related to the selected industrial waste
disposal sites, namely: (i) reduce contamination of the Borrower’s (or Montenegro’s) natural resources
from selected waste disposal sites; and (ii) reduce public health risks of exposure to this contamination
from selected industrial waste disposal sites.

The PDOs were measured against the following three outcome indicators:

(a) Contaminated land managed or (industrial) dump sites closed under the Project (Hectares (ha));

(b) Reduction of pollution exposure paths by remediation measures (number of pollution exposure
paths eliminated); and

(c) Number of industries related to the priority industrial waste disposal sites, with arrangements
for ongoing waste disposal in compliance with national legislation for solid waste management.

Components
The IWMCP consists of three components to achieve the PDO: (i) Remediation of selected legacy industrial

waste disposal sites; (ii) Future industrial waste management; and (iii) Project management.

Component 1: Remediation of Selected Legacy Industrial Waste Disposal Sites (EUR 47.47 million at
appraisal)

This component financed the detailed design, construction, and supervision for the remediation of the
four industrial waste disposal sites.

(a) Gradac (mine tailing site): 12.5 ha disposal facility contains tailings from former zinc-lead ore
flotation processing. The selected remediation option comprises of in-situ slope stabilization and full
encapsulation with reshaping, top cover, and re-vegetation. Water management is based on
prevention of infiltration into the tailings body and diversion of run-off water.

(b) Pljevlja (coal ash disposal facility): 53.5 ha facility for ash disposal from the lignite fired power
plant, owned and operated by EPCG, the Montenegrin state-owned power company. The selected
solution for closure and remediation is comparable to the selected option in the Gradac: reshaping,
drainage, encapsulation, and revegetation and investments in water management.
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(c) Bijela shipyard: This shipyard has an estimated volume of 60,000 tons of contaminated blasting
grit stored in big bag. Blasting grit is used for ship painting stripping and cleaning. The historic volumes
of blasting grit containing heavy metals are considered hazardous materials whereas the more
recently produced blasting grit are not considered as hazardous waste due to reduced heavy metal
content in ship paint. Remediation scope of this site includes the removal of the contaminated blasting
grit (hazardous waste) and the excavation of contaminated soil (estimated at ~40,000 ton) and
contaminated sediments (estimated at ~7,2000 ton) out of the area of 1.5 ha to meet redevelopment
standards. Large volumes of blasting grit were expected to be exported in compliance with the Basel
Convention.

(d) KAP (aluminum production company, solid waste disposal area and red-mud basins):

i. 42 ha Red-mud basins — draining basin water after treatment, reshaping, covering and stabilizing
the impoundment slope.

ii. 11 ha of the solid waste disposal site — contains both hazardous and non-hazardous waste where
the source of soil pollution is now sorted by category and stored separately on concrete surface
although still in the open and exposed to weather conditions. Remediation scope includes
designating a compartment that will not be closed as a separate cell for ongoing waste disposal with
the same environmental protection standards to receive this waste).

Component 2 Future Industrial Hazardous Waste Management (EUR 0.9 million at appraisal)

13. This component supports the Borrower and industries involved in managing future industrial hazardous
waste at Project sites in compliance with national and EU legislation. It aims to strengthen the Borrower’s
institutional and regulatory capacities for industrial hazardous waste management, and to explore
national infrastructure development options for industrial hazardous waste disposal. Specifically, the
component provides supports for:

(a) Developing and implementing a national industrial hazardous and non-hazardous waste register;
(b) Providing training, workshops, information and awareness campaigns to raise awareness of
waste generators regarding separation of waste streams, interim storage requirements in line with
EU legislation, and reporting obligations; and

(c) Planning and national permitting process for the realization of infrastructure for management
and disposal of future industrial hazardous waste from waste generators in the Borrower’s territory.

Component 3 Project Management (US$1.24 million (EUR 0.9 million at appraisal)

14. This component finances activities related to project management and capacity building at EPA, including
establishment of the Project Management Unit (PMU), project monitoring and evaluation including
establishment of a monitoring and evaluation system; audits; training; equipment; consultants’ services;
and incremental operating costs.
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B. SIGNIFICANT CHANGES DURING IMPLEMENTATION (IF APPLICABLE)

Revised PDOs and Outcome Targets

15. The IWMCP underwent six restructurings during a nine-year and one-month implementation period,
with only the first one revising the Project design. The subsequent five restructurings were limited to
extending the Project’s closing date. The first restructuring in November 2018 did not change the PDOs
and PDO indicators but revised outcome targets due to reduced remediation scope at the Pljevla site and
the cancellation of the remediation work at the KAP site. The first restructuring led to the following
changes in the target of all three PDO indicators:

(a) PDO indicator 1, Contaminated land managed or (industrial) dump sites closed under the
Project (ha): The original end target of 110 ha was revised to 24 ha.

(b) PDO indicator 2, Reduction of pollution exposure paths by remediation measures (number of
pollution exposure paths eliminated): Some inconsistency of using this indicator should be noted.
In the Results Framework of the PAD (Annex 1, page 18), the target of this indicator was initially
defined with both quantitative and qualitative description. The original end target was ‘Expert
verification of technical integrity of remediation works and control measures cutting all 12
pollution exposure paths’. The intermediate targets for year 2, 3, and 4 were qualitatively
described as ‘Implementation of remediation works’. However, once the project started, the
indicator was reported quantitatively as a simple count in numbers instead of its original text mid-
term targets. The first restructuring modified the end target from 12 to 9.

(c) PDO indicator 3, Number of industries related to the priority industrial waste disposal sites,
with arrangements for ongoing waste disposal in compliance with national legislation for solid
waste management: The original end target of 3 was revised to 1.

Revised PDO Indicators

16. The formulation of the PDO indicators remained the same throughout the project duration. However, due
to the first restructuring in November 2018, the targets of all the PDO indicators were changed as
described above.

Revised Components
17. During the first restructuring, the following changes were made to “Component 1:

(a) Remediation scope in Pljevlja: The original scope included the full closure and remediation of the
‘Maljevac’ site for coal ash disposal with plans to develop a new site ‘Sumane’ site as a subsequent
coal ash disposal location. The development of the Sumane site was to be financed by EPCG and
considered an associated investment to the Project, requiring the application of the World Bank
safeguard policy. After restructuring, the scope was modified to: (i) only partially close the
Maljevac site; (ii) expand its capacity with a newly constructed cell for continued coal ash disposal;
and (iii) cancel the plan for developing the Sumane site. Installation of the new cell for ash disposal
was financed by EPCG (not financed from the Project loan) but considered as an associated
investment within the revised Project design.

(b) Canceling the KAP site remediation work: The original project scope included remediation of two
KAP sites (42 ha Red-mud basins and 11 ha of the solid waste disposal site). After restructuring,
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the scope of activities were reduced to preparing remediation design and safeguard documents
without actual remediation, which led to cancelling funds from Component 1.

Other Changes

18. Cancellation of the fund: Part of the savings from the canceled loan proceeds for the KAP site remediation
were used to compensate for: (i) the increased remediation cost at the Bijela site; and (ii) the extra project
management cost due to the extended project implement period. Overall, the first restructuring led to
the cancellation of EUR 5.3 million on April 23, 2019, the date of the Loan agreement amendment.
Additionally, the counterpart financing of EUR 8.38 million (USS 11.54 million eq at appraisal) for Value
Added Tax (VAT) at 17% of the project cost was canceled. Nevertheless, this funding was effectively
replaced by adding a provision that excluded VAT from expenditure in the amended loan agreement.

19. Changes in the closing date: The original expected closing date was June 30, 2019. Due to several delays
in implementation, the IWMCP was extended six times by a total of 52 months (4 years and 4 months),
with the following adjusted closing dates: (i) June 30, 2020; (ii) June 30, 2021; (iii) June 30, 2022; (iv) March
31, 2023; (v) July 31, 2023, and (vi) October 31, 2023, respectively.

Rationale for Changes and Their Implication on the Original Theory of Change

20. The first Restructuring was undertaken to adjust to modification in the plan for associated investments
in Pljevla and to address the lack of a foreseeable solution for the issues arising from the KAP
bankruptcy.

(a) Pljevla. The original project design was to fully close the coal ash disposal facility (Maljevac
landfill) and develop the new Sumani site for future ash disposal. However, due to unexpectedly
high cost of building the Sumani site, the plan to construct the Sumani site was abandoned
without any prospective of revival during the lifetime of the Project. Dropping the investment
plan for the Sumani sites necessitated the Maljevac landfill to accept ongoing coal ash disposal by
installing the new cell instead of full closure.

(b) KAP site. The project encountered challenges with both the red-mud basin and the solid waste
disposal as KAP went to bankrupt and both sites were sold to private investors but without explicit
provisions on remediations in the purchase agreements. The bankruptcy procedures were not
concluded until 2018 and no projection of resolving this issue within the timeframe of the project
closing (i.e., June 2019) at the time of restructuring in November 2018. Given the importance of
eventually remediating the solid waste site to halt groundwater contamination risk and the red-
mud basins with stability risks, it was agreed to keep preparation of remediation design and
environmental and social safeguard document within the project’s scope.

21. Changes in the Project design during the first restructuring did not change the Theory of Change
presented in this ICR. However, the scale of the expected outcome of the project was reduced, as
reflected in the revised Results Framework. The target values for the three PDO indicators and one
intermediate result indicator (IRI) are reduced due to i) partial remediation of the Pljevla site and ii)
cancelling the remediation works in two KAP sites. One IRI associated with the KAP site was replaced to
reflect changes in the Project scope at the sites (see Annex |).
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22. The IWMCP experienced multiple delays and unforeseen challenges, necessitating six extensions of the
closing date. These delays, particularly from 2015 to 2017, were attributed to a combined of factors: i)
the bankruptcy of the Bijela shipyard in 2015, ii) the lengthy bankruptcy proceedings for the KAP, iii) a
revised remediation approach for the Pljevla site (see paragraph 20), iv) delays in government decisions
regarding cleanup cost responsibility, v) understaffed PMU, and vi) poor coordination between key
institutions. The first comprehensive restructuring addressed some of these factors and other issues were
also resolved by the institutional change. However, the IWMCP faced further setbacks due to the
unexpected Covid-19 pandemic and bad weather conditions, leading to the second and third extensions
in 2020 and 2021, respectively. The final three extensions were specifically due to evolving challenges in
obtaining waste export permits for waste grit and contaminated soil from the Bijela site. The detailed
discussion over these factors can be found in Section lll. B, “Key Factors During Implementation”.

Il. OUTCOME

A. RELEVANCE OF PDOs
Rating: High
Assessment of Relevance of PDOs and Rating

23. The IWMCP’s development objectives have remained highly relevant at closing. The operation’s
development objective is consistent with the latest Country Partnership Framework (CPF) FY16-20 (Report
No. 105039-ME), which was extended to cover to FY21 by the Performance and Learning Review (Report
No. 137090-ME). In particular, the IWMCP supported Focus Area 2, ‘CPF Objective 2C: Enhance
environmental sustainability’, by addressing legacy industrial pollution and preventing further
environmental contamination. Its outcomes corresponded to the CPF Indicator No. 11, ‘Number of
contaminated sites remediated’. Additionally, the IWMCP is also in line with the upcoming CPF FY24-28
that is currently under preparation, contributing to the ‘High-level Objective 2 — Improved sustainable
management of natural resources and the environment’.

24. The PDOs continues to closely align with the strategic priorities of the Government of Montenegro. The
National Strategy for Sustainable Development to 2030 (NSSD 2030) envisages Montenegro as Ecological
state and emphasizes the importance of protecting environment and human health. The NSSD 2030 also
states the need to mitigate and eliminate the effects of environmental pollution on the population’s
health by specifically referring to the existing pollution hotspots in Pljevja and Niksic - The partial
remediation of the former was supported under the IWMCP and the remediation of the latter site was
considered during preparation but not included in the IWMCP. Additionally, the Montenegro’s National
Waste Management Plan 2023-2028 includes development of a national plan for hazardous waste
management to tackle historical pollution hotspots. As part of its effort to join the EU, Montenegro is
continuously engaged in ongoing negotiations for the EU acquis, including Chapter 27 — Environment and
Climate Change. The country is urged to step up its efforts in implementing and enforcing policies to meet
EU standards on industrial pollution control and risk management.

B. ACHIEVEMENT OF PDOs (EFFICACY)

Rating: Negligible (without restructuring) and Substantial (with restructuring)
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While the objectives of the IWMCP remain the same over implementation, this ICR applied the split
evaluation for the efficacy, given that the outcome targets were significantly adjusted with the first
restructuring in November 2018.

Assessment of Achievement of Each Objective/Outcome

The key outputs achieved from activities under Component 1 contribute to both PDO outcomes and
relevant indicators. The IWMCP aims to: (i) reduce contamination of Montenegro’s natural resources
from selected industrial waste disposal sites and (ii) reduce public health risks of exposure to this
contamination from selected industrial waste disposal sites. Remediation works under Component 1
contributed to both outcomes. More specifically, as illustrated in the Theory of Change (Figure 1), the
second objective stems from the achievement of the first objective. Contaminated air, soil, water and
groundwaters act as pollution exposure paths to humans. Thus, reducing their contamination is expected
to lower human pollution exposure risk. International and national pollution standards are also defined
in terms of risks to human health and ecosystems. Therefore, this section discusses the Project’s
achievements of two interrelated outcomes against the original and revised targets (without and with the
first restructuring) and how each site collectively contributed to these outcomes.

Table 1 Achievement of PDO indicators and contributing Intermediate Results Indicators (IRIs)

% Achieved | % Achieved
Actual of the of the
Original Revised achieved at original revised
PDO and IRl indicators Baseline Target Target Completion target target

PDO outcome 1: Reduce contamination of Montenegro’s natural resources from selected industrial legacy sites.

PDO indicator 1. Contaminated land
managed or dump sites closed under the

Project (ha) 0 110 24 24 21.8% 100%
PDO Outcome 2: Reduce public health risks of exposure to this contamination from selected industrial waste disposal
sites.
PDO indicator 2, ‘Reduction of pollution
ineic uction ot pofiution 0 12 9 9 75% 100%
exposure paths by remediation measures
Supporting Intermediate Results Indicators
IRI 1. Industrial d ite at Gradac closed
ndus r|a. ump site at Gradac close 0 125 125 100%
under the Project (ha)
IRI 2. Industria.l dump site at Pljevlja closed 0 535 10 10 18.7% 100%
under the Project (ha)
IRI 3. Cl f Bijela site (P t f
eanup of Bije a.5| e (Percentage o 100 75 25%
waste removed from site)
IRI 4 (original) Industrial dump site at KAP
0 43 N/A 0 0% N/A
closed under the Project (ha) / ’ /
Design, Design,
) . . No design safeguards | safeguards
IRI 4 (revised) Design and works biddin A A
g ( ) | & i olacing documents N/A and bidding | and bidding N/A 100%
ocuments completed for KAP sites (Text) available documents documents
completed completed
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PDO Outcome 1: Reduce contamination of Montenegro’s natural resources from selected industrial
legacy sites.

Assessment of Achievement of Outcome 1 Without the 1* Restructuring (in November 2018)

27. The IWMCP fell short of its initial goal at project closure, achieving only 21.8% of the first outcome. The
first outcome is measured by the PDO indicator 1, ‘Contaminated land managed or (industrial) dump site
closed under the Project (ha)’. The Project managed or closed 24 ha of contaminated land, which is
significantly less than the planned 110 ha. This shortfall was primarily due to underperformance at two
project sites. The project managed to close only 10 ha of closing Pljevla — Maljevac ash disposal site,
compared to the original target of 53.5 ha (IRl #2). Additionally, no remediation took place at the two KAP
sites, which had an initial target of 43 ha (the original IRl #4 before the first restructuring of the project).
Contamination of the environment from unmanaged sites are still ongoing.

Assessment of Achievement of Outcome 1 With the 1** Restructuring

28. Total 24 ha of contaminated industrial dumpsites were managed or closed, fully achieving the revised
end target of PDO indicator 1. Remediation of three industrial sites was completed by either direct
removal of hazardous waste and contaminated soils (Bijela) or full encapsulation to prevent further
infiltration of pollutants (Gradac and Pljevla). Post-remediation or near-completion environmental
monitoring data (Annex 7) showed significant improvements in some of the soil, groundwater, surface
water, and air quality at the project sites, indicating decreased contamination from these sites.
Achievement of IRIs (1~3) for each project site also contribute to achievement of PDO indicator 1 and
Outcome 1. Although the less contaminated portion of the excavated soil is temporarily stored on site
(paragraph 30), leading to partial completion of IRl 3, the remediation at the Bijela site is deemed
complete.

PDO Outcome 2: Reduce public health risks of exposure to this contamination from selected
industrial waste disposal sites.

29. Although the IWMCP’s second outcome, ‘Reduce public health risks of exposure to the contamination
from the project site’, is not quantifiable with the data available, the impact is expected to be
significant. The Result Frameworks did not monitor ‘health risks” or ‘number of beneficiaries’ affected by
reduced exposure to contamination. Assessing the impact on the reduced public health risk is challenging
in a short timeframe, especially with the remediation approaches in Gradac and Pljevla, and requires
detailed demographic data of the exposed population. To measure the second intended outcome of the
Project, the IWMCP used the PDO indicator 2, ‘Reduction of pollution exposure paths by remediation
measures’, focusing on removing paths between contamination sources (i.e., the legacy disposal site) and
potential receptors (i.e., people who are potentially exposed to this contamination), rather than actual
risk. The Results Framework in the PAD defines three exposure paths per each site through (i) air, (ii) soil
and groundwater, and (iii) run-off water. The feasibility study conducted during preparation evaluated the
human exposure risk from each site as shown in Table 2. It should be noted that the feasibility study does
not specify the human health risk through run-off water for the Bijela site. Nevertheless, this path was
still included in the Results Framework.
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Table 2 Assessed Impact of different exposure paths to human from contaminated site during Preparation

Exposure paths to human | Significance of Impact Status at Project closing
from contaminated site
Gradac Air Significant Removed
Soil and ground water Significant
Run-off water Minor
Plijevla Air Significant Removed?
Soil and ground water Medium
Run-off water Medium
Bijela Air Significant Removed
Soil and ground water Significant
Run-off water N/A
KAP Air Significant Not removed
Soil and ground water Minor Dropped during the first
Run-off water Minor restructuring

Assessment of Achievement of Outcome 2 Without the 1% Restructuring

30. Pollution exposure paths from unmanaged contaminated land at the Pljevla (partial) and at the two
KAP sites remain. The original targets (12 paths) of the PDO indicator 2 were not achieved due to dropping
the remediation of the KAP sites after the first restructuring and failure to remove three pollution paths
for the KAP sites. In addition, the removal of pollution exposure paths from the Pljevla site are not
considered complete, given that the project remediated only Cassette 2 of the coal ash disposal site in
Pljevla site. There are ongoing coal ash disposal activities and the part of the disposal facility (Cassette 1
and 3) is not closed yet.

Assessment of Achievement of Outcome 2 With the 1% Restructuring

31. At project closing, a total of 9 pollution exposure paths from the revised scope of the project sites were
removed, meeting the revised target for the PDO indicator 2. As a result of the remediation work, full
encapsulation of contaminated soils with waterproof barriers and installed drainage management system
at the Gradac and Plijevla sites prevent contaminants from spreading to surrounding areas through air,
soil, groundwater, and run-off water. For the Bijela site, hazardous waste (mostly blasting grit) was
removed and exported. Contaminated soil due to hazardous waste from years of shipyard operation was
also excavated, and the remediated area is filled with imported clean materials. Some portions of
contaminated soil could not be completely removed from the sites, since contamination levels of the soil
(due to natural processes) dropped below limits that prescribe export or other special treatment (see
paragraph 36). This non-exportable contaminated soil has been temporarily but securely stored with
encapsulation using a high-density polyethylene liner. While the current arrangement is temporary, it still
isolates contaminants, eliminating pollution exposure paths. Therefore, the project activities with the
revised scope achieved intended outcomes.

32. The following paragraphs summarize how the achievement at each site contribute to two outcomes.

1 Only removed from Cassette 2 at the Pljevla site. Therefore, the exposure paths from the revised scope of the Pljevla site after
the first restructuring, but only partially removed when considering the original scople of the Pljevla site.
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33. Independent verification process confirmed the proper closure of Gradac and Pljevia industrial
dumpsites according to design, preventing further environmental contamination and exposure. It is
worth highlighting that the remediation method selected for the Gradac and Plejevla sites is
encapsulation. This method using a physical barrier system to isolate and contain contaminated soils and
pollutants, thereby preventing their spread and exposure at the site?. The low permeability caps used in
this method minimizes surface water infiltration and prevent leaching of contaminants into groundwater.
Since this method focuses on containment of pollutants rather than removal, positive effects on soil and
groundwater may take many years to become fully evident. Nevertheless, some positive improvements
in selected environmental parameters in the Gradac and Plejevla sites were observed.

a. Mine tailing disposal facility — Gradac:

34. 12.5 ha of Industrial old mine tailing disposal facility in Gradac is fully closed through encapsulation. In
Gradac, surface water is now drained through the drainage pipeline system, without carrying out
contamination of landfill. Water quality tests from the Cehotina river at the locations before the landfill,
before tunnel and after the landfill revealed that the level of priority substances remain below regulatory
limits®. Groundwater quality shows noticeable reduced load of the contaminants including dissolved iron
(from 900 to 335 mg/I), manganese (320 to 31 mg/l), zinc (528 to 70 pg/l), but with slight increases in lead
(from 0.63 to 25 pg/l). However, it should be noted that groundwater quality is affected by many different
factors and delayed response to external factors. The independent technical inspection conducted two
years after the completion of remediation confirmed that the site was completely remediated in
accordance with design, building permit, technical norms and standards and the site is ready to be used.
Air quality shows reduced load of the contaminants (Cadmium, Arsenic, Nikel) even though it was a
relatively short period from completion of the remediation. The measurements of surface water,
groundwater® and air before and after remediation for key contaminant substances are summarized in
Annex 7.

b. Maljevac coal ash disposal facility - Pljevla

35. Soil and surface water quality in the Pljevla - Maljevac landfill has been significantly improved. After
remediation, soil quality test at the completion of the remediation work shows a significant drop in
fluoride concentration (249 to 82 mg/kg), which was the main substance exceeding the required level by
the national regulation® before remediation. The soil quality test also shows moderately reduced level of
lead, zinc, and cobalt. Surface water, after completion, Paleski stream after the Maljevac landfill has a
moderate condition at the Official Gazette of the Republic of Montenegro, No. 25/19, compared to the
pre-remediation conditions, in which surface water was considered outside all classes of the Regulation
of classification and categorization of surface and groundwater due to pH value and increased content of

2Li et al, (2018), ‘Remediation techniques for heavy metal contaminated soils: Principles and applicability’, Science of the Total
Environment, vol, 633, page 206-219.

3 Official Gazette of the Republic of Montenegro" No. 27/07

4 Sampling and quality testing of groundwater at the Project location are no longer possible due to the design of the
remediation using geological barrier. The groundwater quality data is based on the last measurement before full encapsulation.
5 Official Gazette of Republic of Montenegro, No 18/97.
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arsenic, cyanide, etc®. According to the EMP report covering May 20217, the quality of groundwater has
some improvement, compared to its condition in November 2019, especially in zinc contamination (169
to 9.5 pg/l). Air quality, the daily average of PM 10 concentration is considered in the similar status before
the remediation (min 9.83 to max 31.3 pg/m?3) and after remediation (min 5.69 to max 34.46 pg/m?3).
However, no substance analysis of PMip was conducted during the entire implementation. Similar to
Gradac, the independent technical inspection conducted one year after the completion of remediation
confirmed that the site was completely remediated in accordance with design, building permit, technical
norms and standards and the site is ready to be used.

c. Ship blasting waste and site contamination - Bijela

The remediation work at the Bijela site was completed yet contaminated soil is still temporarily but
securely stored at the site. The Bijela shipyard cleanup involved removing and excavating a total of
131,828 ton of contaminated materials including blasting grit (68,463 ton) and soil above national clean
soil threshold values (62,573 ton), which exceeded initial estimates at appraisal (60,000 ton for blasting
grit and 40,000 ton for soil) and increased the remediation cost. In the area where contaminated soil was
excavated, clean materials were used for backfilling. It should be noted that there is no capacity in
Montenegro to treat and dispose of these contaminated materials. Out of this amount, 98,783 ton of
waste materials, were exported to European countries (Spain, Belgium, etc.) for final treatment and
disposal. Table A7.8 in Annex 7 summarizes type and quantity of contaminated materials collected from
the Bijela site and their destination. A significant delay in the remediation work led to the export permit
expiration and the contractor failed to meet certain acceptance criteria of the waste shipment, causing
revoking a new obtained permit (see Section Ill. B. Key factors during implementation for the details). A
significant volume (33,045 ton) of contaminated soil still remains at the project site. Due to long period of
storage and frequent moving on the site, the concentration of pollutants in remaining contaminated soil
fell below the export limit. Contaminated soil is encapsulated and stored temporarily on-site. But it should
be eventually removed and treated according to the Montenegro regulations. This soil could be used as
the leveling layer on solid waste disposal facility at KAP. Such a solution was confirmed as a viable option
by the detailed design consultants and review committee.

The remediation work at the Bijela site has significantly reduced soil and groundwater contamination.
The final Environmental Management Plan report in October 2023, confirms that the soil below backfilled
materials shows i) no remaining grit pollution up to a depth of 2 m below the excavation bottom; ii) total
petroleum hydrocarbons (TPH) values below 5000mg/kg; and iii) residual polycyclic aromatic
hydrocarbons (PAHs) concentration below the Dutch standard’s intervention value®. Topsoil tests post-
remediation show only trace amounts of polychlorobiphenyls (PCB), Hydrocarbons C10-C40, PAHs in soil
sample, but below the inert limit. Heavy metals such as Ba, Cr, Cu, Zn, Hg were also still detected, but
significantly dropped compared to the baseline conducted in 2019, and within the Dutch soil standard —
Intervention value. Groundwater sampled in new 9 monitoring wells in the remediated area indicates that

6 According to Report on the analysis of land, surface of groundwater, measurement of air quality and noise — Zero State- for
Pljevla site.

7 The latest EMP period in which the groundwater quality measurement was possible. After this period, the groundwater
measurement at the project site was no longer possible.

8 In the framework of the Dutch Soil Protection Act, the Target value is based on potential risks to ecosystems, while the
Intervention value is based on the potential risks to humans and ecosystems.
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the value of heavy metals, PAHs in groundwater are below the Dutch intervention value. TPH level in most
groundwater sample also shows below the Dutch intervention value, except on one monitoring well,
which still shows a significant reduction from pre-remediation levels. Air quality has been affected mainly
by grit operation, which is now no longer relevant, with negligible dust emissions from securely
encapsulated contaminated soil. Thus, no air quality measurement was conducted during
implementation.

d. KAP (solid waste disposal area and red-mud basin site)

38. The preparatory work for KAP sites set the stage for the achievement towards both objectives once the
cleanup efforts are underway. As described above, the IWMCP originally included remediation for two
sites at KAP: the red mud basin and the solid waste disposal site. These activities were dropped during the
first restructuring. Nonetheless, the project achieved the target of the revised IRI #4, ‘Design and works
bidding documents completed for KAP sites’. The successful implementation of the remediation would be
instrumental in advancing the project’s objectives. In February 2024, the GoM requested the World Bank
to support a follow-up project which includes remediation of the solid waste disposal site at KAP.
However, the future of the red-mud basin cleanup, which is under private ownership, remains uncertain.

39. The achievement of the PDO indicator 3 supports both outcomes by measuring further contamination
risk at project sites. The revised end target of the PDO indicator 3, ‘Number of industries related to the
priority industrial waste disposal sites with arrangements for ongoing and future waste disposal in
compliance with national legislation for solid waste management’ was achieved. This indicator was
intended to measure sustainability of the project sites without future contamination risk rather than the
direct project achievement or outcome. During project implementation, most project sites ceased their
industrial operations that could cause future contamination. Thus, this indicator is only relevant to the
Pljevla site, where EPCG is still operating, with the revised end target at one (1). EPCG’s made associated
investment to dispose ongoing coal ash in compliance of the national legislation, achieving the revised
target.

Justification of Overall Efficacy Rating

40. Efficacy of the IWMCP is rated as Negligible against the original targets before the first restructuring,
and Substantial against the revised (reduced) targets after first restructuring. The Negligible efficacy
rating against the original targets before the first restructuring is attributed to the project’s limited success
in achieving its intended outcome, particularly in scale, as it only fully fulfilled objectives at one location
(Gradac) among the four sites. However, with the first restructuring, the IWMCP has achieved its
development objective by achieving all the revised targets of all three PDO indicators and most IRIs, except
one IRI for the Bijela shipyard, which involved temporary solutions for handling contaminated soil. Thus,
the efficacy rating is assessed Substantial.

C. EFFICIENCY
Rating: Modest
Assessment of Efficiency and Rating

41. Economic efficiency. At the design stage, the major tangible, and intangible benefits attributable to the
project were considered in terms of health and environmental outcomes. However, no economic analysis
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was conducted at appraisal in 2014 or at restructuring in 2018 due to the difficulties in quantifying risks,
mitigation costs, and benefits at the four targeted sites. The IWMCP aimed to safely manage the
hazardous waste and decontaminate these sites. Moreover, it also aimed to enhance the government
capacity to monitor the hazardous waste from collection to disposal through creating a registry, which
was realized and will ensure the sustainability of monitoring and safely disposing hazardous waste in the
future. Cost-effectiveness analyses at ex-ante, restructuring and ex-post for the mass to be collected,
treated and disposed and the area contaminated to be cleaned up or sustainably contained at the end of
the project are charted in Table 3. The results show: (i) changes between the restructuring and appraisal
costs (ranging between -16.1 for Bijela due to the export disruption and more contaminated soil than the
estimated volume, and 434.2 percent for Pljevlja due to the cost increase in safe ash disposal); and (ii) to
a lesser extent between actual and restructuring costs (ranging between 5.6 and 22.8 percent). This
highlights the difficulties in estimating a budget, given the risk incurred as well as the institutional and
transportation complexity in implementing hazardous waste mitigation activities. Despite the higher-
than-expected cost-effectiveness results and challenges causing several extensions of the closing that
allowed to achieve most of the project outcomes in three sites, the IWMCP delivered sensitive benefits.
The IWMCP has secured tangible economic gains, with a Net Present Value (NPV) of US$8.8 million, an
Economic Rate of Return (ERR) of 15 percent, and a present value benefit over cost ratio of 1.3 usinga 6
percent discount rates over 20 years (Table 3). Yet, the benefit-cost analysis likely undervalues the actual
benefits, as: (i) the valued benefits include the forgone premature death and partial forgone morbidity
benefits of the population living the vicinity of the 3 sites although the health risk factors from various
compounds are not readily available; and (ii) the hedonic method allows to derive the reduction of land
and sight pollution used to calculate the land value appreciation around the 3 sites but the calculation did
not consider the appreciation of residences as controlling for the various residence characteristics was
difficult to consider in the analysis as well as the expected land price appreciation. Bijela, with its
promising touristic attraction on the Adriatic, will clearly gain additional tourism revenues in the future
that were not included in the analysis. (see Annex 4).

Table 3 Cost-Effectiveness and Benefit-Cost Analyses Summary, in US$, ha and ton

Subcomponent Unit 2014: Ex-ante 2019: 2023: Ex- Absolute Absolute

Results Restructuring Post Change Change
Results Results 2019/2014 2023/2019

Cost-Effectiveness Analysis discounted at 6%

1.1 Gradac UsS/ha 628,420 865,081 936,269 +37.7% +8.2%

1.2 Pljevlja USS$/ha 97,452 520,613 549,827 +434.2% +5.6%

1.3 Bijela Shipyard USS/ton 2753 231.0 283.6 -16.1% +22.8%

1.4a KAP Red Mud UsS/ha 99,970 Dropped Dropped

1.4b KAP Waste USsS/ha 2,031,835 Dropped Dropped

Cost-Benefit Analysis discounted at 6%

NPV USS million 8.8

ERR % 15%

Present Value Benefit/Cost ratio 1.3
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42. Implementation efficiency. The project was not timely implemented as envisaged at appraisal. The
project faced multiple delays due to exogenous and endogenous factors that required a comprehensive
restructuring in November 2018. The first restructuring occurred before the COVID-19 pandemic
disruption (see Section III.B) and changed its scope, targets, allocation across categories and closing date
(see Section I.B) that led to a net loan cancellation of €5.3 million (equivalent to US$6.1 million based on
the exchange rate of €1 = USS$1.15 in November 2018) and the amendments to the Loan agreement in
April 2019. Even after the first restructuring, the IWMCP required five additional extensions to finalize all
the remaining planned activities, extending the implementation period to nearly twice the original
duration and was completed without delivering any additional outcomes. Conversely, the project was
budgeted in Euro but the disbursement reporting in US dollar was pondered by the gradual appreciation
of the dollar vis-a-vis the Euro over project implementation (€1 = US$1.38 at appraisal versus €1 = US$1.06
at closing). Yet, the US$11.5 million GoM co-financing earmarked at appraisal did not materialize and was
replaced at restructuring by a GoM VAT (17 percent rate) exemption on project transactions without
retroactive effect that is estimated at US$8.95 million®. By closing, the actual disbursements reached EUR
42.57 million (USS47.74 million equivalent) or 95 percent of the revised project budget at restructuring.
The project preparation (1 percent) and project supervision (2.2 percent) are within the Bank hazardous
waste projects’ benchmarks of 0.9 percent and 2.2 percent respectively (see Annex 4).

43. Administrative efficiency. The PMU administrative actual costs (1.8 percent appraised against an actual
2.4 percent) are significantly lower than Bank hazardous waste projects’ benchmarks (7.9 percent) despite
the 4-year and 4-month extension. Similarly, the same Task Team Leader during preparation and
supervision as well as the limited turnover of Bank staff working on the project helped increase the
project’s administrative efficiency on the Bank side.

44. The overall efficiency of the project is rated as Modest, based on the above discussion of economic
efficiency, implementation efficiency, and administrative efficiency,

D. JUSTIFICATION OF OVERALL OUTCOME RATING
45. By applying the split evaluation, the overall outcome of IWMCP is rated Moderately Satisfactory. The
objectives of the IWMCP have remained highly relevant to the World Bank CPS/CPF and the Government
strategic goals. The efficiency rate is Modest. The efficacy is rated Negligible without the November 2018
restructuring, and Substantial with the restructuring. These ratings lead to the outcome ratings of
Unsatisfactory without restructuring and Moderately Satisfactory with restructuring. The overall outcome
rating is calculated as Moderately Satisfactory, as illustrated in the Table 4 below.

9 While the VAT rate was estimated at 17% of the project cost at the time of appraisal, the VAT rate in Montenegro was
increased to 21% in 2018. Therefore, the exclusion of the VAT for the project expenditure provided by the GoM as part of the
amended loan agreement in April 2019 to replace the originally scheduled counterpart financing resulted to a higher monetary
value.
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Table 4 Split evaluation of the IWMCP’s overall outcome rating.

Original objectives and targets | Original objectives and revised
without November 2018 targets with November 2018
restructuring restructuring
Relevance of PDO High
Efficacy (PDO) Negligible ‘ Substantial
Efficiency Modest
Outcome rating Unsatisfactory Moderately Satisfactory
Numerical value of the ’ a
outcome ratings
Disbursement 5.43 million 42.31 million
Share of disbursement 11.4% 88.6%
Final outcome rating Moderately Satisfactory
2x11.4% + 4x88.6% = 3.772 (rounding it to 4)

E. OTHER OUTCOMES AND IMPACTS
Gender
46. The Project was approved before gender tag requirement and assessments and thus, did not focus on
gender gaps in its design or outcome. During preparation, no major gender dimension of the Project was
found, as typically expected in environmental cleanup and remediation projects. The PAD also stated
gender-sensitive concerns was not raised in public hearings participated by both men and women.

Institutional Strengthening

47. The IWMCP enhanced Montenegro’s industrial hazardous waste management and implementation
capacity to address legacy pollution. First, developing and implementing a national industrial waste
register (3R) under Component 2 improved the EPA’s monitoring and oversight of industrial waste
management. The 3R system is now integrated into the information system of the Ministry of Public
Administration'® and being tested for all the functionalities. Although not directly tied to PDOs, it is
expected to contribute to achieving a long-term outcome of better industrial waste management practice
in Montenegro, protecting environment and public health, as illustrated in Figure 1 of Theory of Change.
Second, the Project served as a valuable hands-on learning experience for the Government and PMU.
Despite unmaterialized capacity building activities (such as workshops and awareness campaigns
targeting industries) planned under Component 2, the IWMCP, as the first remediation investment in the
country, served as a practical capacity building experience through learning-by-doing. More specifically,
the Government, PMU, and other stakeholders of the Project benefited from implementing the large and
complex project which required technical skills, necessary fiduciary as well as environmental and social
safeguard capacity in line with the World Bank requirements. Even though the Project had faced several
barriers, the successful outcome at the end has led to the Government’s confidence in managing such
projects, evidenced by the Government’s request in February 2024, for further World Bank support for a
new project that remediates the remaining Pljevla site and KAP solid waste disposal site.

10 3r-epa.gov.me
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Mobilizing Private Sector Financing

48. While mobilizing private sector financing was not part of the intended design, the IWMCP enabled
private sector investments by remediating the Bijela site to meet the redevelopment standard. After
the completion of the remediation, the Bijela site property was acquired by the private investor and
redeveloped into a yacht repair facility, leading to a positive economic impact.

Poverty Reduction and Shared Prosperity

49. The IWMCP is expected to have a positive impact on poverty reduction and shared prosperity. Soil
pollution and groundwater contamination could lead to increased incidence of diseases and increased
morbidity and mortality, reducing the labor force, and increasing economic burden. Furthermore,
numerous international studies indicate that low-income and minority populations are often
disproportionately located near brownfield sites, rendering them more susceptible to the adverse effects
of environmental pollution!!. Although the impact on poverty reduction and shared prosperity was not
explicitly considered in the Project’s design, it is estimated that the populations living within 1, 5, and 10
km radius of the three Project remediation sites are 795, 11,643, and 40,223, respectively. The
investments in remediation are anticipated to yield considerable benefits for the health and well-being of
the surrounding communities.

Other Unintended Outcomes and Impacts

50. The IWMCP showcased the capacity of local contractors who delivered the remediation work as well as
built positive relationship with local communities beyond the Project scope. A local Montenegrin firm
won the international bid for the Gradac and Pljevla site remediation. It not only benefited the contractor
and Project beneficiaries, but also shifted the perception that only international firms could handle such
tasks. Additionally, the Gradac site contractor enhanced community relations by exceeding their
contractual duties. The Contractor improved local infrastructure by paving roads to the local primary
school and beautifying the schoolyard with green space. Additionally, they constructed approximately
1km of roads around the tailing site leading to the Cehotina river, which now allows local communities to
enjoy recreational activities near the river such as fishing.

I1l. KEY FACTORS THAT AFFECTED IMPLEMENTATION AND OUTCOME

A. KEY FACTORS DURING PREPARATION

51. Comprehensive site investigation, feasibility studies, and environmental impact assessment enhanced
the technical readiness of the IWMCP. A Project Preparation Advance of US$1.0 million financed the
feasibility studies and ESIAs. The site investigations provided a deep understanding of the chemical
compositions of the disposed materials and the environmental conditions, including groundwater
contamination levels and geological feature. Despite changes for the Bijela site, such as the quantity of
contaminated soil to be removed and replacing backfilling materials, the technical design of the IWMCP
remained largely consistent with the original plan. In contrast, other pollution clean-up projects often did
not carry out detailed site investigations during preparation, leading to a complete change in the

11U.S. GOV'T Accountability Office, RCED-83-168, Siting Of Hazardous Waste Landfills And Their Correlation With Racial And
Economic Status Of Surrounding Communities 3 (1983)

Page 22 of 66



The World Bank
Industrial Waste Management and Cleanup Project (P122139)

remediation design (e.g., Kosovo Energy Sector Clean-up and Land Reclamation Project, P096181), and
failing to set the baseline at the beginning (e.g., Kazakhstan Nura River Clean-up Project, P059803). In the
case of the IWMCP, the site investigation and the data obtained allowed proper assessment of
environmental risks, the design of adequate control measures, and reducing potential technical
uncertainties that could have been otherwise raised during implementation.

B. KEY FACTORS DURING IMPLEMENTATION
(a) Factors subject to the control of government and/or implementing entities

52. In the early stage of implementation, limited capacity of the key implementing agency and fragmented
institutional arrangements hindered the ownership of the Project and delayed progress. The Key
involved institutions include the Environmental Protection Agency (EPA), the Ministry of Sustainable
Development and Tourism (MSDT), and Technical Service Unit (TSU) within the Ministry of Finance (MoF).
The PMU established under the EPA managed daily operations and environmental and social safeguard
responsibility, while TSU had fiduciary responsibility. Despite the PAD indicating that the EPA was under
the MSDT (page 10, paragraph 33), the EPA functioned independently at the time of Approval. As a
relatively new agency, the EPA had a limited experience of implementing large investment projects funded
by IFls and relied on other institutions for various decision-making. The Project Steering Committee (PSC)
was intended to guide the high-level decisions, particularly those outside of the direct competences of
the EPA. However, as noted in several AMs, PSC overstepped its intended role by engaging in operational
tasks like procurement, causing significant delays. Later, Implementation Status & Results Report (ISR)
No.6 in June 2017 noted that “the Government made an important decision to incorporate the EPA into
MSDT and that in this way MSDT takes direct control over the Project. The Task Team welcomes this
decision, which meanwhile has been fully effectuated”. This change in implementation arrangement
spurred project momentum, leading to necessary restructuring and the initiation of project activities.

53. Delayed decisions on the responsibility of clean cost: The PAD states “The Government has conducted a
review of historic liabilities and contractual arrangements with related industries (if any) and concluded
that for the four selected sites for historic reasons and/or because the sites are publicly owned, that the
responsibility and obligations for remediation rest with the Government” (Annex 3, page 28, paragraph
5). However, according to ISRs and AMs, the main cause of delay in the initial phase during 2014-2017
was the Government’s decision to require Loan repayments from third parties related to the remediation
sites. MSDT made efforts to lift this requirement for the project sites. However, the Government’s
decision to drop the loan repayment requirement from third parties was only adopted in January 2016
for the Bijela site and in April 2017 for the Gradac site.

54. Project Management Team and Staffing: Based on ISRs and AMs, the PMU was finally fully staffed only
in March 2018. Key technical positions in the project management, such as environmental and waste
management specialist and civil engineer, were not filled for more than three years, and contributed to a
significant delay in the initial phase of the project implementation. Even after March 2018, the PMU did
not have a dedicated monitoring and evaluation (M&E) official until the project completion, deviating
from the original plan for the M&E arrangement described in the PAD and making it difficult to monitor
and evaluate the implementation progress (See M&E section for more details). However, the Project
Manager at the PMU did not change throughout the entire project cycle, which positively impacted
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accelerating the implementation pace in the later stage of the Project implementation by accumulating
knowledge and experience.

(b) Factors subject to World Bank control

During nine years of the project duration, the World Bank team offered extensive support to the
implementing agency and relevant stakeholders, allowing to correct paths. The IWMCP encountered
various challenges, including issues of ownership, capacity constraints, difficulties in obtaining waste
export permits and disruptions due to the COVID-19 pandemic. The World Bank team closely engaged,
going beyond regular supervision missions twice a year and provided additional coordination and
monitoring efforts. This in-depth engagement allowed the World Bank team to play a proactive role in
addressing implementation challenges as they arose and in facilitating smooth and constructive
communication with counterparts and stakeholders. Nevertheless, the Bank could have responded to
these challenges more effectively by initiating discussion over a comprehensive restructuring including
changes in project scope and implementation arrangements much sooner rather than waiting until only
one year before the project’s initial closing date. Earlier action could have prevented the need for multiple
extension requests.

(c) Factors outside the control of government and/or implementing entities

Weather conditions and COVID-19: Even after the pace of Project implementation was significantly
accelerated with the remediation work contracts in place for all project sites in 2019, the actual
remediation work was further delayed. The contractors could not carry out remediation work due to the
prolonged unfavorable weather conditions (heavy rainfall on the sites) during the 2019-2020 winter
season. Subsequently, the COVID-19 pandemic started in spring 2020, further delaying progress due to
the government's COVID-19 measures and disruptions in material supply and availability. A significant
increase in global shipping costs during the pandemic also impacted the export of hazardous waste
materials removed from the Bijela shipyard.

Contaminated waste export permit and increased price for hazardous waste shipment: The risk
associated with securing the necessary export permits for waste in line with EU regulation were carefully
evaluated during preparation. Nevertheless, the IWMCP faced several unforeseen challenges in securing
waste shipment, exacerbated with other delays and COVID-19 pandemic. The original permit for exporting
contaminated grit from Bijela to Spain expired in 2019. The contractor initiated the process to extend the
permit in June 2019, but the request was rejected in August 2019. The request for new permits to export
the remaining contaminated grit and soil was submitted subsequently in September 2019. But the new
necessary permits were obtained only in 2021, thus halting the shipment of both grit and soil. However,
the COVID-19 pandemic had significantly increased shipping prices, leading to the contract amendment
after nine months of negotiation with the contractor. The export of hazardous materials to Spain finally
resumed in January 2022, but was quickly disrupted when the Spanish authority revoked expert permits
due to non-compliance with export acceptance criteria. Securing new permits and resolving the issue of
remaining waste at the site caused delays and multiple restructurings to extend the Project closing date
in 2022 and 2023 despite the completion of other project activities.

KAP bankruptcy and the ownership of asset: Although the Government owned a share of the KAP, it was
not the major stakeholder of the KAP, unlike the case of EPCG. The bankruptcy procedure of the KAP
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lasted more than three years from the project approval. During this bankruptcy procedure, KAP assets,
including both project sites (red mud basin and solid waste disposal site), were sold to private investors
several times but without explicit provisions on required measures for remediation in the purchase
agreements. The arrangement with the private owners was never concluded, ultimately causing the
remediation of these sites to be out of the Project’s scope during the first restructuring. The solid waste
disposal site was eventually resold and became fully owned by the Government in 2020, but only after
the cancellation of the financing to support the remediation work for this site as part of the first
restructuring. Even after restructuring, obtaining the agreement of the private owner of the red mud basin
area to conduct the required investigation delayed the preparation of the remediation design (i.e., revised
project scope and key output related to the KAP site).

IV.BANK PERFORMANCE, COMPLIANCE ISSUES, AND RISK TO DEVELOPMENT OUTCOME

A. QUALITY OF MONITORING AND EVALUATION (M&E)
M&E Design

59. In general, the results framework is closely aligned with the Project activities and outcomes. The
proposed PDO indicators are intended to capture the major outcomes of the Project investments,
‘reduced contamination’ and ‘reduced health risks’. IRIs are directly linked to project activities and capture
key outputs: (i) hectares of industrial dumpsite closed (Gradac and Pljevlja); (ii) percentage of waste
removed from the site (Bijela); (iii) national registration system for industrial and hazardous waste
management; and (iv) preparatory work for the future remediation of the KAP site. The proposed
implementation arrangements were adequate to ensure monitoring and progress.

60. However, M&E design had several weaknesses in order to fully capture the project’s achievements or to
make it difficult to apply.

a. Redundancy: The PDO indicator 1, ‘Contaminated land managed or (industrial) dump sites closed
under the Project’, represents the sum of remediated areas from all project sites. Given there
were already three (two after restructuring) IRIs with a similar formulation, this indicator is merely
aggregating other indicators except capturing one additional information, i.e., the smallest area
of remediated land in the Bijela site, of which the IRl was formulated as the waste removed from
the site.

b. Criteria to measure reducing exposure paths: The PDO indicator 2, ‘Reduction of pollution
exposure paths by remediation measures’, was linked to both outcomes ‘reduced contamination’
and ‘reduced health risk’ by the expert verification for completion of remediation work and
removed exposure paths between the source of pollution and receptors that pose health risks to
surrounding communities. However, the criteria or standards for this expert verification remain
ambiguous. For example, EU or national legislation that defines the acceptable pollution level
from the risk perspective could have been included in the indicator’s description or as part of the
methodology. Clear guidelines to measure cutting exposure paths may avoid inconsistency in
reporting the value of this indicator during implementation (See M&E implementation).

c. Relevance of the third PDO indicator: The PDO indicator 3, ‘Number of industries related to the
priority industrial waste disposal sites with arrangements for ongoing and future waste disposal

Page 25 of 66



The World Bank

61.

62.

Industrial Waste Management and Cleanup Project (P122139)

in compliance with national legislation for solid waste management’, could have been replaced
with one that directly captures project outcomes. At Appraisal, this PDO indicator was designed
to capture the activities under Component 2 with the end target of three (3) sites: Pljevla, Bijela,
and KAP, which were expected to have some ongoing and future waste disposal as described in
page 8, paragraph 27 of the PAD. However, in June 2018, when the EPCG’s revised plan for the
ongoing coal ash disposal was agreed by increasing the capacity of the Maljevac ash disposal site
(Pljevla) instead of constructing the new Sumane facility, the value of this indicator was updated
to one (1). In the same year, the Bijela site was sold to another owner, and the KAP site went
bankrupt. Thus, this PDO indicator became only relevant to the Pljevla site, leading to revising the
end target to one (1) and meeting the end target, simultaneously. In addition, its achievement
was also met not by the project-financed activities (such as planned activities under Component
2) but by the associated investments.

M&E Implementation

The absence of M&E capacity at PMU significantly hindered implementation of Project M&E. PMU at
EPA was responsible for monitoring and evaluating project activities. However, as noted in the Borrower’s
Implementation completion report, monitoring the Project activities was one of the key challenges during
implementation. Even though having a dedicated M&E specialist was planned from the beginning as
described in the PAD (paragraph 39-41 on page 11-12), there was no M&E specialist at PMU during the
entire Project implementation period. Also, during Appraisal, the Project envisaged establishing a
monitoring program to continuously collect a series of data on groundwater, soil, dust, and run-off water
during implementation and observe trend analyses at the end. The contractor reported environmental
data to verify the situation. However, the reported data were never systematically managed due to a lack
of M&E capacity on the PMU side. Thus, the trend of environmental conditions with a series of data was
never analyzed. Nevertheless, the values of the results indicators were reported and updated in ISRs after
each site remediation based on the supervision consultant’s reports but never included in all 16 AMs.

Several inconsistencies were observed in reporting the values of the results indicators during project
implementation. For example, in ISR No 11 (December 2019), 2.0 ha of ‘Contaminated land managed
or(industrial) dump sites closed under the Project’ (PDO indicator 1) was reported as the remediated work
in the Bijela, whereas both IRl 1 and 2 to track the remediate area for Gradac and Pljevla, respectively,
were reported at zero. In the next ISR No 12 (August 2020), the value of the PDO indicator 1 increased to
5.9 ha, with the IRIs for Gradac (0.4 ha) and Pljevlja site (4 ha). Thus, the remaining 1.5 ha represents the
remediated area at the Bijela site as described in the comment section, which reverses the previously
reported value for the Bijela site (2 ha). The subsequent ISRs (No 13 in June 2021 and No 14 in December
2021) reported the PDO indicator 1 at 10 ha, which includes the remediation areas of all three sites, with
the note 1.5 ha out of 10 Ha was for the Bijela site. In the same ISR, the values of IRIs 1 and 2 were reported
at 5 ha for Gradac and 9 ha for Pljevla. Therefore, the value of the PDO indicator 1 should have been
reported as 15.5 ha instead of 10 ha. Similarly, ISR No 12 in August 2020 reported the PDO indicator 2,
‘Reduction of pollution exposure paths by remediation measures’ at three (3) and explained that all three
pollution paths through: (i) water; (ii) air; and (iii) soil and groundwater were reduced for the Bijela site.
However, ISR No. 15 in June 2022 reported the same indicator at eight (8), of which six paths resulted
from the completion of the remediation at the Gradac and Pljevlja sites. The same ISR also notes that the
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reduction of pollution pathways could be increased to nine (9) once a temporary storage arrangement for
contaminated soils in Bijela is in place, indicating that the gap between the current value and the end
target is due to unmanaged pollution paths at the Bijela site, without clarifying the previous count of three
(removed all pollution paths) at the Bileja site.

M&E Utilization

63. Despite poor M&E implementation, the Results Framework informed the Project implementation
progress and its was used to correct the course of the Project. As noted in the M&E implementation
section, M&E data were not systematically collected, primarily due to the lack of M&E capacity at PMU.
Nevertheless, the results framework and its indicators informed the Project implementation progress and
were used to evaluate the performance. This information was used to correct the course of project
implementation, such as initiating restructuring in late 2018. Limited progress on all result indicators until
2018 flagged the need for reducing the scope and extension and revisiting the feasibility of the
implementation under the Project within the Project lifetime.

Justification of Overall Rating of Quality of M&E

64. The quality of M&E is rated Modest. The design of the M&E framework could have been enhanced with
a clear description of the methodology for collecting and reporting the value of the indicators. It could
have been modified to drop less relevant indicators and replace them with more meaningful indicators
during the first restructuring in 2018. The implementation of M&E was inconsistent during the duration
of the project. Never-fulfilled M&E capacity at the PMU led to the failure to track or analyze the relevant
environmental parameters despite the data reported by contractors.

B. ENVIRONMENTAL, SOCIAL, AND FIDUCIARY COMPLIANCE

Environmental and Social

65. The IWMCP was approved and classified as Category A, which triggered the application of the World Bank
Operational Policy (OP) 4.01 Environmental Assessment due to nature of the project activities involving
several project sites with hazardous waste. In addition, the IWMCP also triggered: (i) Involuntary
Resettlement OP/BP 4.12; (ii) Safety of Dams OP/BP 4.37; and (iii) OP/BP 7.50 Projects on International
Waterways.

66. During the Project preparation, Environment and Social Impact Assessments (ESIAs) and Environmental
Management Plans (EMPs) for all Project sites were prepared. The site-specific ESIAs/EMPs were
disclosed through the Bank’s InfoShop on August 8, 2012 as well as locally through various means (e.g.,
website, hard copies made available to stakeholders and at municipal buildings), as required by national
and Bank’s policies. Revised ESIA and EMP, including for the associated Sumani Ash Facility development
facility (associated facility in the original design before restructuring), were disclosed on January 23, 2013.
During project implementation, site-specific ESIAs/EMPs were updated by the independent consultants
accordingly, re-disclosed and included in respective bidding documents.

67. The overall application of the EMPs is assessed as Moderately Satisfactory. All project sites were subject
to regular EMP compliance reports. Although some of these reports were delayed but the mechanism of
the reporting from the supervisor to the PMU and ultimately to the Bank was well established. This
mechanism allowed several non-compliant incidences to be registered and rectified. Overall, ESMPs in
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Gradac and Pljevlja sites were implemented satisfactorily. For the Bijela site, the supervision consultant
noticed several non-compliances such as temporary storage of grit and soil without proper cover, oil
spilling, and other minor issues. Although all non-compliances were eventually resolved, these were only
resolved after explicit requests from the Bank, calling for immediate action. One injury was also reported
in the Bijela site during remediation work. However, this case was immediately reported and addressed
by taking the injured worker to hospital. After several months of sick leave, this employee continued to
work normally.

68. The implementation of the Resettlement Action Plan was in compliance with the Bank’s OP/BP 3.12
and the performance was rated Satisfactory. The IWMCP triggered Involuntary Resettlement OP/BP 4.12
due to potential resettlement that could have been caused by a new Sumane ash disposal site in the
Pljevlja, for which a Resettlement Policy Framework was developed and disclosed during preparation.
However, due to changes in the scope of the Pljevlja site, the Resettlement Action Plan was prepared in
December 2018, with consultations early in 2019. As of June 2024, out of a total 67 resettlement cases,
64 cases were paid and closed, while three cases were still open in legal proceedings for compensation
and in administrative court proceedings. The EPCG is still closely following up on the remaining cases.

69. The application of Safety of Dams OP/BP 4.37 is due to three industrial waste disposal sites of Gradac
(mine tailings), Pljevlja (coal ash) and KAP (red-mud basins) and its application is Moderately
Satisfactory. During project preparation, preliminary dam/slope stability and risk assessments were
conducted for these sites and identified measures were incorporated into the remediation design of these
sites. It was also confirmed that these dams were not considered to have special hazards that would
require a regime for high-risk dams. The monitoring and review actions for implementation in compliance
with the Safety of Dams policy were included in the Loan agreement and reported during implementation.
During implementation, submissions of the reports were delayed. The plan for emergency preparedness
measures was not prepared in the early stage of the implementation, but it was eventually prepared and
updated time to time.

70. Projects on International Waterways OP/BP 7.50 was triggered. OP/BP 7.50 was triggered due to
remediating the lead and zinc-containing tailing pond in Gradac and the risk of potential leakage of
alkaline water from KAP red-mud basins to local groundwater and to the Moraca and Cijevna Rivers which
are tributaries of Skadar Lake shared with Albania. For the KAP red-mud basins, the GoM sent a
notification letter to the Government of Albania on March 6, 2013, without receiving any response. For
other activities with potential international waterway pollution, an exception to notification was granted
under paragraph 7 of OP7.50 as the remediation would not adversely affect the quantity or quality of
water flow to any riparian states, and not adversely affected the other riparians’ possible water use, given
the works were rehabilitative in nature.

Fiduciary

71. The procurement and financial management (FM) responsibilities of the Project were under the Technical
Service Unit (TSU) within the MoF, which had already been in charge of fiduciary arrangements for other
four Bank-financed projects at Project appraisal.

72. Overall Procurement for the Project was acceptable to the Bank and rated Moderately Satisfactory.
Procurement administration was adequate and procurement specialists in the TSU within the MoF were
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knowledgeable and experienced in World Bank’s procurement policies. The procurement was carried out
generally in accordance with the World Bank’ s procurement requirements. The procurement plan was
cleared by the Bank and was subject to various updates to accommodate changes such as cost estimates
and time schedules because of delays. The procurement activities, including the major contracts were
recorded in STEP, but not all activities were logged, prompting continuous reminders from the Bank’s
procurement specialist to document all post-review contracts. While the procurement responsibility was
held by TSU, procurement activities required close coordination with the PMU. Initial delays were notable,
due to the limited capacity of the PMU to manage large civil works, initial prolonged vacancies of civil
engineer and environmental specialist, and the PSC’s over-involvement in procurement activities, beyond
its intended function. Post-review exercises also identified some delays in evaluating
proposals/expressions of interest, and a lack of advertisement of contract awards. In a later phase of
implementation, the most critical issue was the delayed implementation of the construction works at the
Bijela Shipyard site, because of the issues of exporting hazardous waste faced by the contractor.

73. Overall Financial Management for the Project is rated Moderately Satisfactory. The performance of FM
was satisfactory during most implementation period until 2022. Regular FM reviews confirmed that the
TSU was adequately staffed with experience and qualified finance professionals and an adequate FM
system was in place. The quarterly interim unaudited financial statements (IFRs) were submitted to the
Bank within due dates and constantly assessed as reliable. Moderately satisfactory rating is due to
shortcomings in FM performance during the later stage of the project implementation. The Project’s FM
rating was downgraded to Moderate Satisfactory in Mar 2022 due to overdue audits. The COVID-19
pandemic hindered conducting the external audits. The Bank requested submitting the combined audits
for 2019 and 2020 by June 2021. The Bank finally received the combined audits covering 2019-2021 in
June 2022. The audit for 2022 was also overdue and only received in February 2024.

C. BANK PERFORMANCE
Quality at Entry
74. The Bank undertook a thorough preparation for the IWMCP which was informed by lessons from past
projects and comprehensive site investigations, leading to a technically robust design. The IWMCP was
well-aligned with the Bank’s engagement strategy in the country. The Project was delivered to the Board
after more than 4 years of preparation (AIS was signed-off in May 2010 and the Approval package was
submitted to the Board in August 2014). Several factors contributed to a prolonged period of preparation.
First, taking into consideration lessons learned from other remediation projects, comprehensive site
investigations for five priority contaminated sites (Gradac, Pljevlja, Bijela, KAP, and Nisic) were conducted
during preparation. The Borrower requested a Project Preparation Advance (PPA) of US$1.0 million to
finance the feasibility studies and site-specific ESIAs. The PPA enabled the identification of the
remediation options based on a better understanding of the environmental conditions of the Project sites,
including chemical features of the disposed materials and groundwater contamination. The
comprehensive site investigation and pre-identified remediation options resulted in enhanced technical
design of the Project and reduced risk of facing unpredictable cost increases, which often happen in
environmental clean-up projects without proper site investigation during the preparation phase (e.g., the
Kosovo Project). Second, the Project had two Decision Meetings on November 12, 2012 and on March 18,
2013. During the first Decision Meeting, the team proposed a flexible approach, allowing the final
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selection of remediation among five sites and the location of the national hazardous waste facility to be
selected during implementation. The first decision meeting did not endorse the proposed flexible
approach and requested the team for the final selection of sites during preparation. Eventually, the
Government selected four sites for the Project’s remediation program and concluded that it was too early
to decide the location of a national hazardous waste facility, which was part of Component 2 but taken
out in the Project design approved in 2014. Overall, two decision meetings resulted in enhancing the
project design with improved readiness.

However, the assessment of risks associated with the arrangements between the Government and the
remediation sites could have been more detailed. The PAD and the minutes of the second decision
meeting described that the Government is responsible for the remediations of all project sites except
Pljevlja, of which the responsibility was held by the EPCG, the national power company. However, the
Government’s decision to drop the loan repayment requirements by a third party delayed the start of the
work. The first decision for Bijela shipyard was only made in January 2016 and the decision for Gradac was
only made in the first half of 2017. For KAP sites, which were undergoing the bankruptcy procedure, the
PAD clearly described that the environmental liabilities of the KAP sites will be the Government’s
responsibility regardless of the future of the KAP. The bankruptcy procedures were not concluded until
2019, and the KAP sites were sold to private owners but without explicit provisions on required measures
for remediation in the asset purchase agreements, eventually leading to dropping their remediation out
of the project scope by restructuring.

Quality of Supervision

The Bank’s performance during supervision of the IWMCP was adequate. Throughout the project
implementation, the Bank conducted regular implementation supervision missions, at least twice a year,
except during the COVID-19 pandemic period in which the supervision was conducted remotely as many
other Bank projects. During the COVID-19 period, almost weekly updates between the Bank and PMU
were held to respond to active implementation progress. In addition to regular implementation support
missions, the Bank team were also available for frequent communications with the PMU through online
meetings, calls, and emails. ISRs and Aide Memoires (AMs) were well documented throughout the
implementation period and candid about the key issues that hindered the progress, calling for
management attention, but with some inconsistencies in reporting results indicators. Most missions and
AMis also covered the implementation of fiduciary and environmental and social safeguard requirements.
Also, separate site visit missions for the environmental safeguards were arranged as needed.

The Bank’s task team diligently monitored the progress of the IWMCP, providing comprehensive
support in technical, environmental and social safeguards, and fiduciary. Despite facing unforeseen
challenges, the team’s proactive engagement was crucial in navigating obstacles and advancing the
project. Notable interventions included: (i) extensive/targeted training and hands-on supports to address
capacity gap within the PMU/TSU as well as relevant stakeholders to ensure smooth implementation (e.g.,
on procurement to Evaluation Committee members of the Bijela remediation work package in October
2017 before the bid opening deadline and on environmental and social safeguards to PMU staff in June
2018); (ii) due diligence to accommodate changes in the project scope during restructuring; and (iii)
intensive supervision supports (almost weekly basis), particularly for the complex issues surrounding the
export permit for contaminated soil from the Bijela site and the related contract complications. It is also
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worth noting that Project supervision benefited from the same TTL from AIS Sign-off to Closing, despite
changes in co-TTLs. This continuity allowed for swift and interrupted responses and support from the
Bank, ensuring no delayed supports from the Bank side, even with many complex challenges faced during
implementation.

78. The Bank could have responded to implementation challenges earlier and avoided multiple extensions
with a more realistic timeline. Most challenges encountered by the Project, such as government decisions
on cleanup costs and the extended KAP bankruptcy, were beyond the Bank’s control. However, some
moderate shortcomings are observed. The Bank delayed considering a comprehensive restructuring until
2018. By then, disbursements were significantly below than expectations, at USD 5.43 million — less than
ten percent of the originally planned USD 56 million —and the project was far behind schedule. The IWMCP
underwent six restructurings, primarily to only extend the closing date except the comprehensive first
restructuring. The last three extensions were specifically due to unforeseen issues of exporting waste from
the Bijela site. Although significant progress began in 2018 including starting remediation at the Bijela site
and contracting for the detailed design of other sites, the proposed only one-year extension during the
first restructuring was insufficient to complete all planned activities, especially given already three to four
years behind schedule.

Justification of Overall Rating of Bank Performance
79. Overall, the Performance of the Bank is rated Moderately Satisfactory based on the moderate
shortcomings described above.

D. RISK TO DEVELOPMENT OUTCOME

80. Overall risk to development outcome of the IWMCP is rated Moderate. The development outcomes
achieved in addressing environmental legacy issues and improving the environmental condition are not
easily reversed, especially at the sites where industrial activities have been already ceased. The Pljevla
site, managed by EPCG, is an exception but has shown compliance with national waste management laws,
as captured in the PDO indicator 3. EPCG has demonstrated strong ownership in reducing and avoiding
contamination from its practice as evident by the recent request to the Government for a new World
Bank-financed project to close other parts of Maljevac coal ash disposal landfill in Pljevla. Therefore, it is
unlikely that the achievement of the IWMCP outcomes would reverse. However, moderate risk rating is
attribute to two main factors: i) the need for a permanent solution for temporarily stored contaminated
soil at Bijela; ii) residual hazardous substances in vicinity of the Gradac landfill that were spread over years
of operations in the past but not subject to remediation under the Project. First, based on the Project
completion action plan, the contaminated soil at the Bijela site could be used as the leveling layer on solid
waste disposal site of the KAP. The designer and review committee of the solid waste disposal site has
confirmed the possibility of such an option, subject to design changes. Second, given that the major source
of the contamination at Gradac is successfully contained, it is expected that these remaining contaminants
outside the project area will be dissipated by natural processes. Yet it is uncertain how much polluting
substances are widely spread to the surrounding area. Monitoring the environmental condition is
recommended to properly assess the risk associated with the contamination of the surrounding area.
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V. LESSONS AND RECOMMENDATIONS

81. Itis strongly recommended to have the realistic assessment of the institutional capacity and ownership
at the Project design stage for smooth implementation: The IWMCP faced significant delays until its first
restructuring in 2018. At the time of appraisal, EPA was a relatively new agency. Once starting
implementation, it was evident that EPA had limited capacity, which led to over-reliance on external input
for any decision-making process. This tendency caused the PSC’s function to be highly operational (e.g.,
procurement), beyond its original role of providing strategic guidance. The major turning point of the
Project implementation was when EPA’s integration into MSDT. After this institutional change, MSDT
demonstrated strong ownership and more proactively acted to resolve key bottlenecks by reaching out
to relevant stakeholders and enabling decision-making. This experience underlines the importance of a
thorough initial assessment of the existing institutional capacity at the project design stage. It is
recommended to either identify adequate mitigation measures and support mechanisms or consider
alternative institutional arrangements with a stronger capacity and ownership.

82. A phased and flexible approach can be considered for projects subject to several uncertainties including
institutional capacity. The IWMCP was one of the largest operations in Montenegro’s portfolio and yet
the first operation to address industrial pollution in the country. Such a design was also backed by political
willingness. Considering its institutional capacity as described above, the IWMCP could have benefited
from a phased approach, starting with fewer and/or easier project sites and scaling-up for more sites once
the implementing agency gains experience and builds a stronger capacity. In general, pollution cleanup
projects are subject to various inherent and external uncertainties that may hinder implementation such
as difficulty of getting export permit of waste. Thus, some flexibility embedded in the project design may
allow room to accommodate these uncertainties and evolving situations. For example, the first phase
could include preparatory works such as detailed designs and bidding document preparation for all
remediation sites and selecting sites for remediation during implementation based on the results and
evolving circumstance. Then the later phase of project could focus on remediation of more complex sites
while necessary mitigation measures in place.

83. Clear arrangements, including financial responsibility between the project site and the Government,
should be agreed upon during preparation. A major contributing factor to the initial implementation
delays was the lack of the government's decision to lift the loan repayment requirements by a third party.
To prevent such issues, it is essential that all parties involved have a mutual understanding and agreement
on these matters from the outset. In addition, the design of the pollution cleanup project may consider
providing assistance in the development of regulations that govern the financial liabilities associated with
cleanup, including necessary mandates of disclosure of financial liabilities for cleanup in property sales
agreements. This is particularly important in countries where no such regulations exist or the existing
regulations are not comprehensive enough.

84. It is recommended to design adaptable but robust results framework, coupled with a strong M&E
arrangement for the legacy pollution clean-up projects. Pollution cleanup project are inherently subject
to high level of uncertainty due to the unpredictable distribution of pollutions, which is influenced by
complex physical and chemical process and various factors. The results indicators should be designed to
accommodate uncertainties, minimizing the need for project restructuring. For example, the Project
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maintained its targets for the Bijela site by measuring progress in percentage rather than tons, despite
discovering more contaminated soil than anticipated. Nonetheless, a clear methodology for tracking
indicators in the results framework is crucial to monitor the progress in a consistent way and prevent
misinterpretation (e.g., pollution exposure path) or application during project implementation. The
project experienced inconsistencies in applying the results framework. Some of them could have been
identified and clarified earlier with adequate M&A capacity at the PMU. Hence, it is recommended to have
a result framework that can adapt to the uncertainties inherent in pollution cleanup projects, ensure
consistent application, and support it with adequate M&E capacity.

Lastly, given the significant positive impact of the cleanup projects on the local community,
incorporating citizen engagement activities and beneficiary assessments can be a valuable addition to
the design. The IWMCP has not only led positive impacts on the environment and public health, which
are the main objectives of the project, but it has also enabled other social and economic benefits, such as
creating green space for local communities and offering redevelopment opportunities. Quantifying and
assessing the impact of cleanup activities on beneficiaries could deepened understanding of the social
benefits the project can bring. This will underscore the importance of addressing legacy pollution and
promoting sustainable industrial practices to prevent future pollution. Moreover, the IWMCP has been
warmly received by local community. Given the positive impacts on surrounding community, robust
citizen engagement activities could enhance the value of cleanup projects by increasing public awareness
of industrial pollution and securing citizen support.
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ANNEX 1. RESULTS FRAMEWORK AND KEY OUTPUTS

A. RESULTS INDICATORS

A.1 PDO Indicators

Objective/Outcome: Reduce contamination of Montenegro's natural resources and public health risks of exposure

. . . . Formally Revised
Indicator Name Unit of Measure Baseline Original Target

Target
Contaminated land managed Hectare(Ha) 0.00 110.00 24.00
or dump sites closed under
the project 01-Oct-2013 30-Jun-2019 30-Jun-2020

Comments (achievements against targets):

Actual Achieved at
Completion

24.00

01-Dec-2022

Target achieved. This indicator measures the sum of the contaminated land managed and cleaned up at three sites (Gradac, Pljevla, and Bijela) under the
Project. Because of changes in the project scope after the first restructuring, the target value has been reduced from 110 ha to 24 ha, As of December 1,
2022, the remediation was completed in two sites (Gradac and Pljevlja) and the cleanup at the Bijela site is also completed. Therefore, the (revised) target is

fully achieved by the project closing.

. . . . Formally Revised
Indicator Name Unit of Measure Baseline Original Target
Target
Reduction of pollution Number 0.00 12.00 9.00
exposures paths by
remediation measures 01-Oct-2013 30-Jun-2019 30-Jun-2020

Actual Achieved at
Completion

9.00

31-Oct-2023
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Comments (achievements against targets):

Target achieved. The indicator was defined as the number of pollution exposure paths through (i) air, (ii) soil and groundwater, and (iii) run-off water,
eliminated by remediation measures under the Project. Due to changes in the project scope after the first restructuring, the target value was revised from

12 pollution exposure paths to 9 paths. By the Project closing, a total of nine (9) pollution paths are managed. with a temporary arrangement to securely
store contamination soil in the Bijela site.

Formally Revised A | Achi
Indicator Name Unit of Measure Baseline Original Target Y ctua c JERJEL:
Target Completion
Number of industries related Number 0.00 3.00 1.00 1.00
to the priority industrial

arrangements for ongoing
and future waste disposal in
compliance with national
legislation for solid waste
management

Comments (achievements against targets):

Target achieved. This indicator measures the number of industries that are related to the priority industrial waste disposal sites under the Project, with

arrangements for ongoing waste disposal in compliance with national legislation for solid waste management. EPCG (power plant) has made arrangements
for ongoing coal ash disposal in compliance with national legislation for solid waste management.
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A.2 Intermediate Results Indicators

Component: Component 1- Remediation of Selected Legacy Industrial Waste Disposal Sites

Formally Revised i
Indicator Name Unit of Measure Baseline Original Target g Actual AFhleved at
Target Completion
Intermediate Result Indicator  Hectare(Ha) 0.00 12.50 12.50
One: Industrial dump site at
Gradac closed under the 01-Oct-2014 30-Jun-2019 17-Jun-2022
Project

Comments (achievements against targets):

Target achieved. This indicator measures the area of the industrial dumpsite at Gradac (mine tailing site) closed under the Project. The original tailing
dumpsite(12.5 ha) was fully remediated as of June 2020. The technical inspection conducted in June 2022 to review the remediation work confirmed that i)
the Gradac site was completely remediated in accordance with the design, building permit, technical norms and standards, and ii) the facility is ready to
use. After the completion of the technical inspection, the contractor conducted the geodetic survey of the project site twice a year until October 2023. The
measurements confirm that the reconstructed and recultivated landfill has been stable after the completion of remediation works.

Formally Revised A | Achi
Indicator Name Unit of Measure Baseline Original Target Y ctua c leved at
Target Completion
Intermediate Result Indicator ~ Hectare(Ha) 0.00 53.50 10.00 10.00
Two: Industrial dump site at
Project

Comments (achievements against targets):
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Target achieved. This indicator measures the area of industrial dump site in Pljevlja (coal ash disposal site at the Maljevac landfill - Cassette Il) closed under
the Project. The original plan was to fully close and remediate the 53.5 ha ash disposal facility from the lignite-fired power plant in Pljevlja, owned and
operated by EPCG. However, developing a new ash disposal facility at the Sumane site during the project duration resulted in changes in the scope through
restructuring. The revised approach to expand the existing site capacity and partial remediation (10 ha) of Cassett Il. The remediation at the target coal ash
disposal facility was completed in June 2021. The technical inspection to review the remediation was conducted in June 2022. The inspection confirmed
that the remediation works had been completed in accordance with the design, building permit, technical norms, and standards, and the facility is ready to
use. The contractor has been carrying out necessary regular maintenance measures within the recultivated areas, including additional tree planting. EPCG

will continue monitoring and maintenance in accordance with the design and national regulations, as this work is the result of the first phase of the
remediation of the Maljevac landfill (with remaining Cassettes 1 and 3).

Formally Revised A | Achi
Indicator Name Unit of Measure Baseline Original Target L ctua c LI
Target Completion
Intermediate Result Indicator ~ Percentage 0.00 100.00 100.00 75.00
Three: Cleanup of Bijela site
01-Oct-2014 30-Jun-2019 30-Jun-2020 31-Oct-2023

Comments (achievements against targets):

Target 75% acheived. This indicator measures the percentage of waste removed from the Bijela shipyard site, compared to the total identified removable
industrial waste at the site from the beginning of the project. By project closing, a total of 98,783 tons of waste, including grit and contaminated soil, was
removed from the Bijela shipyard site. However, about 33,000 tons of less contaminated soil remains and is securely stored through encapsulation at the

project site. This soil is planned to stay in Bijela for three years and potentially could be used as the leveling layer on the solid waste disposal facility at the
KAP location.

Formally Revised Actual Achieved at
Indicator Name Unit of Measure Baseline Original Target Y ) .
Target Completion
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Intermediate Result Indicator  Text No design documents Design, safeguards Design, safeguards
Four: Design and works available and bidding and bidding
bidding documents documents completed documents completed

completed for KAP sites
01-Oct-2014 30-Jun-2020 04-Jun-2021

Comments (achievements against targets):
Target achieved. The original indicator related to KAP site was 'Industrial dumpsite at KAP closed under the Project (Hectares)'. However, the loan
amount for works at the KEP sites was canceled during the first restructuring. After the first restructuring, the original indicator was replaced by this new
indicator to capture the results of the revised scope of the activities at the KAP sites (design, safeguards and bidding documents) financed by the Project.

Design, safeguards, and bidding documents for (i) the red-mud basin and (ii) solid waste landfill at the KAP aluminum plant location were prepared, thus
fully meeting the target.

Component: Component 2 - Future Industrial Hazardous Waste Management

Formally Revised Actual Achieved at

Indicator Name Unit of Measure Baseline Original Target Y ctua c leveda
Target Completion

Intermediate Result Indicator ~ Text No system available System applied, 80% System installed, 80%

Five: Support further of estimated total of waste flows

development of a national waste flows recorded recorded.

registration system for

industrial and hazardous 01-Oct-2014 30-Jun-2019 17-Jun-2022

waste management

Comments (achievements against targets):
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Target achieved. A national registion system for industrial and hazardous waste management (called 3R) has been developed. A system has been
integrated into the information system of the Ministry of Public Administration (available at 3r-epa.gov.me) with more than 80% of waste flows recorded.
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B. KEY OUTPUTS BY COMPONENT

Objective/Outcome 1: Reduce contamination of Montenegro’s natural resources from selected industrial waste disposal site
Objective/Outcome 2: Reduce public health risks of exposure to the contamination from selected industrial waste disposal sites

1. Contaminated land managed or (industrial) dump site closed under
the Project

2. Reduction of pollution exposure paths by remediation measures

3. Number of industries related to the priority industrial waste
disposal site with arrangements for ongoing and future waste disposal
in compliance with national legislation for solid waste management

Outcome Indicators

Component 1

1. Industrial dump site at Gradac closed under the Project (Hectare
(Ha))

2. Industrial dump site at Pljevlja closed under the Project (Ha)

. . 3. Cleanup of Bijela site (Percentage)

Int diate R Its Indicat . g .
ntermediate Results Indicators 4. Design and works bidding documents completed for KAP sites (Text)
Component 2

5. Support further development of a national registration system for
industrial and hazardous waste management (Text)

Component 1
(a) Mine tailings disposal facility Gradac
Fully remediated 12.5 ha of mine tailing dumpsite, which consists of the
Key Outputs by Component following outputs:
(linked to the achievement of the Objective/Outcome 1) i) landfill surface stabilization;
ii) eroded tailing cleanup in the Bank of Cehotina river;
iii) removing all contaminated soil and incorporating into the body of
landfill under the geological barriers;
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iv) installation of geological waterproof barriers with a drainage
layer and drainage pipeline system;

v) blocking the bank from further erosion by an embankment of
large stones;

vi) installation of recultivations lawyer; vii) relocation of a section of
the transmission line “Gradac — Sula”

(b) Coal ash disposal facility Pljevlja
Fully remediated Cassette 2 equivalent to 10 ha of coal ash disposal
facility (Majlevac landfill), which consist of the following outputs
i) landslide rehabilitation;
ii) relocating Paleski stream so that the existing bed does not flow
under the ash and slag landfill;
iii) surface leveling and softening the slope of the dam in Cassette 2
iv) installation of drainage layer and system and a perimeter channel
to take the surface water from the slope to Paleski stream;
v) covered surface of Cassette 2 with soil and landscaping by
recultivation with grass and tree;
vi) softened 4" and 5% steps with a new settling tank for water from
cassette 3 and waterproof surface

(c) Ship blasting waste and site contamination at Bijela shipyard
i) Remediating 1.5 ha with backfilling after removing waste
ii) Total 98,783 t of waste including grit and contaminated soil was
removed from the Bijela shipyard site and exported
iii) 33,000 tons of contaminated soil temporarily and securely
stored through encapsulation at the site.

(d) Red-mud basins and solid waste disposal site at KAP
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i) The detailed designs are prepared for remediating both Red-
mud basins and solid waste disposal at the Aluminum Plant
Podgorica (KAP).

ii) Completed the environmental and social impact assessment
(ESIA) procedures and prepared Environmental Impact
Assessment for both sites.

Component 2
The software of the register system for hazardous and non-hazardous
industrial waste (3R) was developed and implemented in the EPA.
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ANNEX 2. BANK LENDING AND IMPLEMENTATION SUPPORT/SUPERVISION

A. TASK TEAM MEMBERS

Name

Preparation

Frank Van Woerden, Katelijn van den Berg
Nikola Kerleta

Aleksandar Crnomarkovic

Jian Xie
Nikola llle
Bekim Imeri

Senela Ljuca

Natasa Vetma

Dragana Varezic

Luisa Moises Matsinhe
Supervision/ICR

Frank Van Woerden, Gaurav Dilipkumar Joshi
Tanvir Hossain
Aleksandar Crnomarkovic
Denis Mesihovic

Bekim Imeri

Esma Kreso Beslagic
Tamara Travar

Olivera Kovacevic

Role

Task Team Leader(s)
Procurement Specialist(s)
Financial Management Specialist
Team Member

Environmental Specialist

Social Specialist

Team Member

Team Member

Team Member

Team Member

Task Team Leader(s)
Procurement Specialist(s)
Financial Management Specialist
Team Member

Social Specialist

Environmental Specialist
Procurement Team

Social Specialist
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B. STAFF TIME AND COST

Stage of Project Cycle

Preparation
FY11

FY12
FY13
FY14
FY15

Total

Supervision/ICR

FY15
FY16
FY17
FY18
FY19
FY20
FY21
FY22
FY23
FY24

Total

No. of staff weeks

15.298
26.250
24.166
9.926
3.795

79.44

7.063

9.288

16.700
17.550
21.250
17.050
20.526
16.352
13.372
9.368

148.52

Staff Time and Cost

USS (including travel and consultant costs)

74,753.57
135,471.01
155,858.59
65,320.47
27,196.96

458,600.60

49,527.09
65,470.42
97,530.98
120,222.98
133,713.71
127,630.03
142,906.17
126,558.62
116,149.39
75,888.05

1,055,597.44
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Components

Remediation of Selected
Legacy Industrial Waste
Disposal Sites
Future Industrial Waste
Management

Project Management
Refinancing PPA

Total IBRD

VAT 17% (to be paid by
counterpart financing)

Total

Components

Remediation of Selected
Legacy Industrial Waste
Disposal Sites

Future Industrial Waste
Management

Project Management

Refinancing PPA

Total IBRD

VAT 17% (to be paid by
counterpart financing)

Total

ANNEX 3. PROJECT COST BY COMPONENT

Table 3.1 Components and Actual Costs (EUR)

Amount at
Approval
(EUR Million)

47.47

0.9

0.9
0.73
50.00

8.38

58.38

Revised amount

Restructuring
(EUR Million)

42.01

0.82

1.09
0.78
44.70

0

44.70

Actual at
Project Closing
(EUR Million)

40.47

0.28

1.04
0.78
42.57

0

42.57

Table 3.2 Components and Actual Costs (USD)*?

Amount at
Approval
(UsSm)

65.42

1.24

1.24
1.00

68.90
11.54

80.44

Revised amount

Restructuring
(UssMm)

57.89

1.12

1.50
1.08

61.59
0

61.59

Actual at
Project Closing
(UssMm)

45.38

0.32

1.16
0.88

47.74
0

47.74

Percentage of
Amount at
Approval (%)

85%

31%

116%
107%
85%

0%

73%

Percentage of
Amount at
Approval (%)

88%

91%

121%
108%

89%
0%

77%

Percentage of

Revised Amount

(%)

96%

34%

95%
100%
95%

0%

95%

Percentage of

Revised Amount

(%)

69%

26%

94%
88%

69%
0%

59%

12 Commitment of the loan was in EUR. The USD amount presented in the table is calculated using exchange rate based on the

disbursement amount in the portal and EUR amount. The actual USD equivalent amount is different as the exchange rate

significant varied during implementation.
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ANNEX 4. EFFICIENCY ANALYSIS

The efficiency analysis of the Montenegro PAD for Industrial Waste Management and Cleanup Project (Report
No: 73636 — ME of August 2014) is divided into three parts: (1) cost-effectiveness analysis; (2) economic
analysis; and (3) implementation efficiency.

Cost-Effectiveness Analysis

At appraisal in August 2014 (Report No: 73636 — ME of August 2014), an analysis was carried out that
permitted to select the most technically effective options to reduce risk and remediate the most notable
impact on air, surface and/or groundwater, soil and exposure paths for each site. Moreover, a financial
analysis was conducted to determine a gate fee for the disposal of hazardous waste that ranged between €45
and €100 which was in line with the tariffs applicable in other countries in Europe. As undiscounted cost-
effectiveness analyses (CEA) were carried out at appraisal, the ex-ante was recalculated by discounting the
flows at 6 percent. Moreover, the CEA were calculated at restructuring and closing (illustrated in Tables A4.1-
3) and discounted at 6 percent for comparison purposes. The CEA is the ratio of the present value (PV) of
financial flows over the PV targets and both are discounted at 6 percent over the period as suggested by the
World Bank since 2016.

Table A4.1: Ex-Ante Sub-Component Cost-Effectiveness Analyses, in USS, ha and ton

Subcomponent Unit 6 2015 62016 62017 62018 62019 Total CEA Results

Y1 v2 Y3 va Y5 B;‘;iztt/ 6% [::::“"t
1.1 PV of Cost uss 3,142,100 (4,713,150 7,855,250 7,158,932
1.1 PV of Area ha 5.0 7.5 12.5 11.4
1.1 Gradac CEA UsS/ha 628,420
1.2 PV of Cost uss 1,949,047 3,264,655 5,213,702 4,744,255
1.2 PV of Area ha 20.0 335 53.5 48.7
1.2 Pljevlja CEA Us$/ha 97,452
1.3 PV of Cost uss 10,736,401 | 5,781,139 16,517,540 15,273,873
1.3 PV of Mass Ton 39,000 21,000 60,000 55,482
1.3 Bijela Shipyard CEA USS$/ton 275.3
1.4a PV of Cost uss 1,999,400 | 2,299,310 | 4,298,710 3,932,604
1.4a PV of Area ha 20.0 23.0 43.0 39.3
1.4a KAP Red Mud CEA USS/ha 99,970
1.4b PV of Cost uss 22,350,185 | 22,350,185 21,085,080
1.4b PV of Area ha 11.0 11.0 10.4
1.4b KAP Waste CEA UsS/ha 2,031,835
Total uss$ 10,736,401 | 8,923,239 |8,661,597 | 27,914,150 | 56,235,387

Note: Disbursements were assumed to occur the year of the expected targets as reflected in the Results Frameworks and the
amounts were proportional to the targets. Costs calculated in Euro and denominated in US dollar at a rate of €1.00 to US$1.30.
Source: Montenegro PAD for Industrial Waste Management and Cleanup Project (Report No: 73636 — ME of August 2014);

and World Bank (2016).
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3. At restructuring (Report No: RES34162 — ME of November 2018), which was finalized in October 2018,
released as a project paper in November 2018 and became effective in May 2019, the cost options were
revised by fine tuning component 1 (Table A4.2). Subcomponents 1.2. and 1.4 necessitated the re-design of
the coal ash disposal site remediation at the Maljevac ash disposal site in Pljevlja, the cancellation of
remediation works at the Kombinat Aluminijuma Podgorica (KAP) location in Podgorica and limit KAP activities
to remediation preparations only. Moreover, the project: (i) results framework was revised to reflect these
changes; (ii) budget was only reduced by a net €5.3 million of the €12.925 million cancelled from
subcomponent 1.4 as significantly higher than expected costs for the Bijela remediation as well as extra
project management costs for the one-year closing had to be budgeted; and (iii) funds between disbursement
categories were marginally reallocated. The KAP red mud and waste management, whose budgets were
significantly reduced, and IRIs dropped although a 2.5 ha site cleanup at KAP was planned and realized at
closing, but its CEA was difficult to calculate. Finally, the introduction of a hazardous waste treatment/landfill
gate fee was not pursued further than the study undertaken under the project before its restructuring.

Table A4.2: Subcomponent Cost-Effectiveness Analyses at Restructuring, in USS, ha and ton
Subcomponent Unit 62015| 62016 |62017 62018 62019 92020 Total CEA Results
- - - - o . Budget/ 6% Discount
Target Rate
1.1 PV of Cost uss 10,813,514 | 10,813,514 | 10,201,429
1.1 PV of Area ha 12.5 12.5 11.8
1.1 Gradac CEA us$/ha 865,081
1.2 NPV of Cost uss 5,206,132 | 5,206,132 4,911,445
1.2 NPV of Area ha 10.0 10.0 9.4
1.2 Pljevlja CEA Us$/ha 520,613
1.3 PV of Cost uss 9,909,646 | 9,909,646 | 9,909,646 | 29,728,938 | 26,488,602
1.3 PV of Mass Ton 32,352 48,528 48,528 129,409 114,456
1.3 Bijela Shipyard CEA | USS/ton 231.0
1.4a PV of Cost uss 428,628 428,628 404,366
1.4a PV of Area ha Dropped Dropped
1.4a KAP Red Mud CEA | US$/ha NA
1.4b PV of Cost uss 577,415 577,415 544,731
1.4b PV of Area ha Dropped Dropped
1.4b KAP Waste CEA | US$/ha NA
Total uss 9,909,646 | 9,909,646 | 26,935,336 | 46,754,627

Note: Disbursements were assumed to occur the year of the expected targets as reflected in the Results Frameworks and the
amounts were proportional to the targets. Costs calculated in Euro and denominated in US dollar at a rate of €1.00 to US51.15.

Source: IWMCP Aides Memoires available in the Project Files.

4.

At project closing in October 2023, the Gradac subcomponent 1.1 and Pljevlja subcomponent 1.2 were fully
realized unlike the Bijela shipyard subcomponent 1.3 where 98,783 tons of a total of 129,409 tons of waste,
including grit and contaminated soil, were removed from the shipyard site. However, due to the failure to
secure a waste export permit for the remaining contaminated soil, about 33,000 tons of contaminated soil
remains and are securely stored through encapsulation at the project site.
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Table A4.3: Ex-Post Subcomponent Cost-Effectiveness Analyses, in USS, ha and ton

Subcomponent Unit 62018 | 62019 62020 62021 6 2022 102023 [otal Budget/ CEA
Target Results
——
Y4 Y5 Y6 Y7 Y8 Y9 6% Discount
Rate

1.1PV of Cost uss 4,681,347 7,022,020 11,703,367 | 10,665,937
1.1 PV of Area ha 5 7.5 125 11.4
1.1 Gradac CEA USS/ha 936,269.3
1.2 PV of Cost Uss 2,263,739 3,395,609 5,659,348 | 5,157,683
1.2 PV of Area ha 9 1 10 94
1.2 Pljevlja CEA USS/ha 549,826.6
1.3 PV of Cost uss 9,175,893 2,031,021 | 5,323,284 | 11,487,087 | 28,017,285 | 24,032,485
1.3 PV of Mass Ton 32,352 7,161 18,769 40,501 129,409 84,733.4
1.3 Bijela Shipyard CEA | USS$/ton 283.6
1.4a PV of Cost uss Dropped
1.4a PV of Area ha Dropped Dropped
1.4a KAP Red Mud CEA | US$/ha
1.4b PV of Cost uss Dropped
1.4b PV of Area ha Dropped Dropped
1.4b KAP Waste CEA Us$/ha
Total Uss 9,175,893 | - 6,945,086 | 2,031,021 | 15,740,913 | 11,487,087 | 45,380,000

Note: Disbursements were assumed to occur the year of the expected targets as reflected in the Results Frameworks and the
amounts were proportional to the targets. Costs calculated in Euro and denominated in US dollars at a rate of €1.00 to

USs1.10.

Source: IWMCP Aides Memoires available in the Project Files.

5. Table A4.4 compares the ex-post to the restructuring and ex-ante results and show a significant increase in
costs per ha and per ton which brings to the fore the difficulties in assessing and designing such a project at
appraisal in terms of: (i) hazardous waste costs of collection, decontamination, treatment; (ii) and more
importantly of transportation with all the bureaucratic complexity when transferring the hazardous waste to
another country for treatment and disposal. The assessment was also exacerbated by the difficulties
associated with implementation framework including the institutional set up, roles and responsibilities of the
stakeholders, especially when the KAP ownership was passed on from the public to the private sector.

Table A4.4: Ex-Ante, Restructuring and Ex-Post Subcomponent Cost-Effectiveness Analyses, in USS, ha and ton

Subcomponent

Unit 2014: Ex-ante

CEA Results

2019: Restructuring
CEA Results

2023: Ex-Post
CEA Results

Absolute Absolute
Change Change
2019/2014 2023/2019
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6% Discount Rate | 6% Discount Rate 6% Discount Rate +% +%
1.1 Gradac US$/ha 628,420 865,081 936,269 37.7% 8.2%
1.2 Pljevlja US$/ha 97,452 520,613 549,827 434.2% 5.6%
1.3 Bijela Shipyard USS/ton 275.3 231.0 283.6 -16.1% 22.8%
1.4a KAP Red Mud usS/ha 99,970 Dropped Dropped
1.4b KAP Waste USS/ha 2,031,835 Dropped Dropped

Source: Tables A4.1-A4.3.

6.

As for benchmarking, the following World Bank ICRRs focused on Persistent Organic Pollutants (POPs) but did
not deal with the extensive decontamination of areas and water bodies. So, these benchmarks are for
illustrative purposes and most calculated CEAs cannot be considered to compare the project CEA results. The
other World Bank projects focused on the limited cleanup, repackaging, transport and disposal of POPs,
treatment of polychlorinated biphenyls (PCBs) and in one case in mitigating ash dump clean-up: (i) Moldova
POPs Stockpiles Management and Destruction Project (P090037) where the cost per ton of PCBs eliminated
was USS$4,200; (ii) China PCB Management and Disposal Demonstration Project (P082993) the cost per ton of
eliminated PCBs eliminated was US$4,100; (iii) Lebanon PCB Management in the Power Sector Project
(P122540) where the average cleanup cost was USS$2,125 per ton; (iv) Kosovo’s Energy Sector Clean Up and
Land Reclamation Project (P096181) where the ash dump remediation cost-effectiveness reached US$39,106
per ha; and (v) Egypt’s Sustainable Persistent Organic Pollutants Management Project (P116230) where the
cost of obsolete pesticides (OPs) exported was USS1,577 per ton on average, the average cost of OPs
incinerated locally was US$311 per ton and the cost of PCB exported was US$5,935 per ton including
decontamination units, customs, PCB analysis and training. Incidentally, most of these CEA results are not
discounted.

When comparing the CEA results of the project and the other World Bank projects, the cost of collection and
transport of hazardous waste of the project are significantly less or US$283.6 per ton for the Bijela Shipyard
as compared to the four projects cited above. Conversely, Egypt’s collection and treatment of obsolete
pesticides of US$311 per ton when done locally are more expensive than the project grit and contaminated
soil of USS283.6 per ton that were exported to Spain, which confirm the cost effectiveness of the hazardous
waste shipped to Spain. Conversely, the ash dump remediation cost-effectiveness at Pljevlja of US$549,827
per ha is much higher than the Kosovo project that reached US$39,106 per ha.

Economic Analysis

At project appraisal in August 2014, an economic analysis was not carried out as it was difficult to value the
benefits before carrying out a full risk assessment and cost-effective options to mitigate the risks. Yet, most
intangible, and tangible benefits of the targeted sites were spelled out and mainly included containment to
stop the contamination rather than the full restoration of ecosystem services’ provision, regulation and
regeneration to their original state: reducing soil contamination and water body pollution, proper disposal of
waste leading to improving the environmental state and health outcomes within and around the sites after
identifying and mitigating exposure pathways in terms of inhalation, ingestion, and dermal contact. Hence,
the quantifiable benefits include: the health outcomes accrued on workers and the population living in the
vicinity of the sites that are gauged by using international dose-response functions based on a literature
review; and the overall environmental benefits on ecosystem services that are estimated on improvement of
the land value around the targeted sites and based on benefit transfer of hedonic pricing methods available
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in the international literature.

9. At restructuring in November 2018. An economic analysis was neither carried out nor updated as an
economic analysis was not performed at appraisal.

10. Ex-post of October 2023. The ex-post economic analysis used the actual disbursement cost and target
indicators of components 1 to carry out the benefit-cost analysis over 20 years.

11. Population The exposed population is derived from World Tables published annually by the World Bank. The
World Tables provides the most detailed collection of economic data and socioeconomic indicators. For Bjjela,
a mid-point of the CIESIN'® and UNPOP population was considered as the difference between these two
sources was more important than the other sites. The population living within a different radius in 2020 will
be used for the averted health impact of the exposed population (see below). The population around KAP for
both the red mud basins and the solid waste subcomponents are almost the same. Except for the KAP site,
the population in Gradac, Plejvia and Bijela is decreasing within the 10 km radius between 2005 and 2020
including Bijela that is a coastal site with touristic potential (Table A4.5). Bijela, which is located on the Boka
Bay on the Adriatic Coast, is a touristic area where it is already considered among the top 10 touristic areas to
visit in Montenegro with more than 10 attractions. The shipyard remediation interventions will increase its
tourism potential in the future although these benefits associated with the project are difficult to calculate.

Table A4.5: Population Living Around the Targeted Sites within a 1, 5 and 10 km Radius in 2005 and 2020

Subcomponent Population in 2005 Population in 2020

1 km radius 5 km radius 10 km radius 1 km radius 5 km radius 10 km radius

# # # # # #

1.1 Gradac 61 1,524 6,063 46 1,148 4,568
1.2 Pljevlja 56 1,512 6,081 42 1,139 4,580
1.3 Bijela Shipyard 187 6,572 31,711 707 9,356 31,075
1.4a KAP Red Mud 345 8,680 32,156 411 10,360 38,264
1.4b KAP Waste 347 8,745 32,778 414 10,438 39,038
Total 651 18,353 76,633 1,209 22,081 79,261

Note: Only the KAP Solid Waste population was used for the Total.
Source: CIESIN and UNPOP

12. Methods of the Ex-Post Economic Analysis. Whereas the costs for the economic analysis are derived from
Table A4.3, the benefits considered are: (i) the averted health impact from hazardous waste based on a
dose-response function derived from meta-analysis used by the Institute for Health Metrics and Evaluation
(IHME)*>; and (ii) the appreciation of land around the sites contaminated with hazardous waste by using the

13 CIESIN, “World Tables - Dataset Description Guide”, http://ciesin.org.
14 UNPOP website: <World Population Prospects - Population Division - United Nations>.
15 Institute for Health Metrics and Evaluation (IHME) website: <wwwhealthdata.org>.

Page 50 of 66


http://ciesin.org/

The World Bank
Industrial Waste Management and Cleanup Project (P122139)

hedonic pricing methods.1®%’

13. Quantitative analysis of health benefits. The PAD (Report No: 73636 — ME of August 2014) and scientific
literature are used to derive the compounds available in the hazardous wastes in the 4 sites:

e Gradac subcomponent 1.1: The 12.5-ha disposal facility in Gradac contains tailings (inert residues) from
former zinc-lead ore flotation processing.

e Pljevlja subcomponent 1.2: The 53.5-ha disposal facility of ash in Pljevlja from the lignite fired power
plant ash that could contain silica and other toxic metals such as arsenic, cadmium, chromium, copper,
lead, mercury, nickel, selenium and titanium (Zeirold and Odoh, 2020).

e Bijela shipyard subcomponent 1.3: The contaminated blasting grid used for ship paint stripping and
cleaning is stored in big bags in a 1.5-ha area within the 12-ha shipyard area and could contain heavy
metals in terms of asbestos, chromium and lead.

e KAP Red-mud basins subcomponent 1.4.1 but not implemented: available in a 13-ha area, the red mud
is a by-product from the processing of bauxite in the alumina production and could cause high mobility
of some heavy metals such as aluminum, chromium, gallium, thorium, uranium, and vanadium but also
arsenic, cyanide, fluoride, PCB and aromatic hydrocarbons?®.

o KAP solid waste subcomponent 1.4.2 but not implemented: The 11-ha site contains both hazardous and
non-hazardous waste.

14. Few epidemiological studies reveal the correlations between long-term exposure to hazardous waste
compounds and premature mortality (death cases) as well as morbidity (year-lived with disability —YLD). Still,
risk factors for mortality and morbidity in Montenegro for existing hazardous compounds based on dose-
response functions® are derived from IHME?® for the most recent available year (2021) and used for 2022.
Population exposed population is available in Table A4.5. The lower, middle, and higher bound risk factors will
be used for the population living in a 10 km (calculated as the population residing within the 10 — 5 km radius),
5 km (5 — 1 km) and less than 1 km radius respectively with an 80 percent reduction based on professional
judgement. The risk factors for the hazardous compounds for 2021 in Montenegro according to IHME and
used for 2022 are charted in Table A4.6. A conservative 50 percent risk reduction was considered for the 3
sites.

Table A4.6: IHME Risk Factors for Hazardous Compounds in Montenegro

Risk factors per Mortality Morbidity
100,000 population | Lower bound | Middle bound | Higher bound | Lower bound | Middle bound | Higher bound
for for for for for for

16 Schiitt, M. 2021. Systematic Variation in Waste Site Effects on Residential Property Values: A Meta-Regression Analysis and
Benefit Transfer. Environ Resource Econ 78, 381-416 (2021). https://doi.org/10.1007/s10640-021-00536-3

17 Doumani, Fadi, Sherif Arif, and Ilyes Abdeljaoued. 2015. Cost Assessment of Solid Waste Degradation Model Guidebook.
Tunis: GIZ SWEEP-Net.

18 Grafe, Markus, Matthew Landers, Ryan Tappero, Craig Klauber, Grace Hutomo, Bee Gan, Alton Grabsch, Peter Austin, and lan
Davies. 2010. “Chemistry of trace and heavy metals in bauxite residues (red mud) from Western Australia.” 19th World
Congress of Soil Science, Soil Solutions for a Changing World. <Microsoft Word - 2.4.2.doc (iuss.org)>.

19 Stanaway, J., and GBD 2017 Risk Factor Collaborators. 2018. “Global, regional, and national comparative risk assessment of
84 behavioural, environmental and occupational, and metabolic risks or clusters of risks for 195 countries and territories, 1990—
2017: a systematic analysis for the Global Burden of Disease Study 2017.” Lancet, 392: 1923-94; and Simon, Paul et al. 2024.
Global burden and strength of evidence for 88 risk factors in 204 countries and 811 subnational locations, 1990-2021: a
systematic analysis for the Global Burden of Disease Study 2021. The Lancet Vol. 403, May 18, 2024.

20 ]HME www.healthdata.org
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used for year 2022 | 5-10 km radius | 5-1 km radius <1 km radius | 5-10 km radius | 5-1 km radius | <1 km radius
Death/100,000 | Death/100,000 | Death/100,000 | YLD/100,000 YLD/100,000 | YLD/100,000
Arsenic 0.0000 0.2400 0.5800 0.0000 0.0640 0.1500
Cadmium 0.0043 0.0058 0.0076 0.0010 0.0015 0.0023
Chromium 0.0110 0.0140 0.0180 0.0025 0.0037 0.0053
Polycyclic Aromatic
Hydrocarbons 0.0039 0.0510 0.0650 0.0092 0.0130 0.0190
Lead 0.0000 21.5400 48.0700 3.1100 21.3700 42.4800
Silica 0.4400 1.7400 3.1800 1.0100 1.6700 2.6000
Asbestos 2.7300 5.0100 8.8000 1.1200 1.8900 2.9400
Aluminum NA NA NA NA NA NA
Boron NA NA NA NA NA NA
Gallium NA NA NA NA NA NA
Mercury NA NA NA NA NA NA
Molybdenum NA NA NA NA NA NA
Thallium NA NA NA NA NA NA
Thorium NA NA NA NA NA NA
Uranium NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA
Zinc NA NA NA NA NA NA

Source: aggregated from IHME.

15. Valuation analysis Monetization used is the Value of Statistical Life (VSL) as derived from OECD* and adjusted
to 2022 prices is used for premature death using the benefit transfer method??, whereas the human capital
approach is used for morbidity as follows: the GDP/capita/year in 202223 is used per Disability-Adjusted Life
Year (DALY) lost?* which is a health metric equivalent to 1 lost year of healthy life. The cost of illness is not
used in this case due to time constraints. The benefit transfer involves transposing existing monetary
environmental values estimated at one site (study site) to another (policy site), usually with similar context or
physical characteristics. There are two approaches for the benefit transfer: the unit value transfer; and the
transfer function. In this case, the unit value transfer and more specifically the transfer of the unit to adjust
for differences in income value is used. The transfer of the unit to adjust for differences in income value is as

follows:

Where:

WPp =WPs x (Yp/ Ys)®

WPp = willingness to pay by household in policy country
WPs = willingness to pay by household in study country
Yp = income in the country policy denominated in purchasing power parity dollar (PPPS)

Ys = income in the country of study denominated in purchasing power parity dollar (PPPS)

21 OECD. 2012. The Economic Consequences of Climate Change. OECD Publishing. Paris.
22 Navrud, Stale. 2009. Value Transfer Techniques and Expected Uncertainties. New Energy Externalities Developments for
Sustainability (NEEDS). Project no: 502687. Deliverable n° 2.1 - RS 3a. SWECO. Stockholm.
23 World Bank. 2023. World Development Indicators. Washington, D.C.
24 Murray, C. and A. Lopez. 1996. The Global Burden of Disease. Global Burden of Disease and Injury Series. WHO and the World
Bank. Harvard School of Public Health, Cambridge, Massachusetts.
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3 = income elasticity for different environmental goods and services, which are considered normal goods,
are typically greater than 0 (perfectly inelastic which would have meant that the WPp = WPs only
adjusted by income where 8 = 1.2).

In this case, the income elasticity is assumed to be conservatively set at 1.2 (more inelastic), which means that
the percentage responsiveness of quantity demanded (in this case the resource) is significantly and slightly
lower to the percentage change in income. Incidentally, a new study, which provides VSL through a benefit
transfer method estimates to monetize fatality risks in 204 countries.

Hence, the VSL for Montenegro amounts to USS 934,473 Hence, the VSL for Montenegro amounts to US$S
934,473 per premature death. As the Cost of Iliness (COI) requires a survey to be derived, the OECD, 2016
estimate of the cost of market impacts or COl is equivalent to 4 percent of the cost of mortality for mainly
diseases associated with air pollution equivalent to USS 37,379 per DALY lost. As most of the hazardous waste
diseases are not related to the air pollution diseases, the valuation will only consider the forgone income due
to morbidity which is equivalent to the Gross Domestic Product per capita for each Year of healthy life Lost
due to Disease (YLD) of the burden of disease metric. Hence, the partial COIl is equivalent to US$10,093 per
YLD in 2012.

The component 1 remediation actions reap annual health benefits equivalent to US$871,615 per year with
more weight on the averted premature mortality (96 percent) than the averted morbidity (4 percent). These
benefits start accruing in 2024 and are annualized over the next 11 years in the BCA without adjusting for the
population and income change (Table A4.7).

Table A4.7: Health Benefits per Year

Sub- Averted Premature Mortality Averted Morbidity Total
component | Population Population Population Population Population Population
within 5-10 km | within 5-1 km |within <1 km |within 5-10 km| within 5-1 km | within <1 km
radius radius radius radius radius radius

uss uss uss uss uss uss uss
1.1 Gradac - 115,538 10,332 717 1,238 99 127,923
1.2 Pljevlja 327 116,015 9,552 720 1,232 90 127,937
1.3 Bijela 278,154 1,073,485 187,789 4,639 10,154 1,620 | 1,555,841
1.4 KAP
Total 278,482 1,305,037 207,672 6,076 12,625 1,809 | 1,811,700

Source: Tables A4.4-A4.6

19.

Land Value Appreciation Benefits - Qualitative, Quantitative and Valuation Analyses Hedonic pricing is a
well-established method and is used to elicit visual and odor pollution impacting the land value around the
four sites. However, a benefit transfer of land value appreciation accruing from the mitigation measures of
the project is considered. The land value appreciation is based on international meta-analysis as a survey is
needed and cannot be carried out due to time constraints. All contaminated sites affect land and residence
value segregated by concentric circles around the site limits. However, only land value is considered as
controlling for the residence characteristics cannot be done within the scope of this analysis (area, number of
rooms and bathrooms, construction quality and material, etc.). Hence, the benefits are undervalued and

25 OECD (Organisation for Economic Co-operation and Development). 2016. The Economic Consequences of Outdoor Air
Pollution. Paris: OECD
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should be significantly higher when considering residences.

Figure A4.1: 1 km Concentric Circles Around the Four Sites
1 km radius around the Gradac Site 1 km radius around the Plejvja Site

1 km radius around the Bijela Shipyard Site 1 km radius around the KAP Si

ar ] P

Source: CIESEN.

20. The hedonic pricing method is used to determine the effect on property values of proximity to a hazardous
waste site. The statistical function (i.e., the hedonic price function) accurately reflects the magnitude of the
effect that a range of explanatory variables, including the proximity to landfills and level of unsanitary material
disposed in landfills, have on the dependent variable, namely property values. The metanalysis considers a
standard method:

N
P=ag+ fDIST + ¥ 1.X, +u

n=1
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with P being the property value, DIST the distance from a waste site, Xn a set of control
variables (with B1 being the estimated coefficient of interest) and u a common error term.

21. One recent international meta-analysis was retained and confirms the existence of adverse price effects on

property values caused by the proximity to waste sites at the aggregate level. Schiitt (2021) provides a lower
bound property value depreciation with distance of 1,609 meters at a gradient of 1.5 percent, a higher bound
of a land depreciation with distance of 1,609 meters at a gradient of 2.9 percent and a midpoint of 2.2 percent
is considered. The net increase of property prices around the hazardous waste sites was considered to derive
the benefits. The limits are the entire site and not only the contaminated area within the site. More
specifically, the entire concentric circle was considered except for the Bijela Shipyard Site where half the
concentric circle was considered as the other half lies in the seascape area (Figure A4.1). The average land
price of about 10 lots for sale in the 4 project areas derived from Estitor, Idomio and Prian real estate
companies. Table A4.8 charts the results in the three sites where the results are considered a one-off benefit
totaling US$46.1 million to be considered in 2024 or year 10 of the project. The Bijela area reaps the highest
land appreciation (95 percent of the total) as it is a coastal area with a big touristic potential.

Table A4.8: Land Value Appreciation Benefits for 1 Year

Subcomponent Area Radius Radius Area within Area Property 2.2%
within 1,609 1 km Affected by Prices Property

m Property Price

Price Improvement
Increase

m?2 m m m? m? USS/m? uss
Gradac 125,000 199 699 | 10,274,792 | 10,149,792 5.3 1,183,465.7
Plejvja 100,000 178 678 | 10,036,896 9,936,896 5.3 1,158,642.0
Bijela Shipyard 120,000 138 695 9,590,339 9,470,339 210.0 | 43,752,965.4
Total 46,095,073

Source: CIESEN; Schiitt, (2021); and Estitor, Idomio and Prian real estate companies?®.

Results of the Ex-Post Economic Analyses

22. The economic analysis was performed by using a 4 percent, 6 percent and 8 percent social discount rate over

20 years based on the opportunity cost of capital and country risk over the project period. Table A4.9
summarizes the results of the economic analysis. The project is viable under all three discount rates. The 6
percent base case as recommended by the World Bank?” has a positive Net Present Value (NPV) of USS$8.8
million as well as a robust economic rate of return (ERR) 15 percent and positive present value benefit over
cost ratio of 1.3. The project remains viable when using 4 and 8 percent discount rates.

Table A4.9: Benefit-Cost Analysis Summary

26 Estitor (https://estitor.com); Idomio (https://www.idomio.me); Prian (https://prian.info)

27 World Bank. 2016. Discounting Costs and Benefits in Economic Analysis of World Bank Projects. Guidance Note. World Bank,
Washington, D.C.
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Key Economic Indicators Project
Over 20 Years Discounted At
4% 6% 8%
NPV (USS, millions) 12.9 8.8 5.6
ERR (%) 15% 15% 15%
Present value benefit/cost ratio 1.4 1.3 1.2

Viability [ Yes [ Yes [ Yes |

Implementation Efficiency
23. Procurement. The procurement of the decontamination, treatment, transportation, and safe disposal (major
procurement of the project allocation) was affected by the complexity of the various activities under
components 1, notably subcomponents 1.2 and 1.4. This necessitated continuous follow up from the Bank
team to put it back on track by mid-May 2019 coinciding with the restructuring effectiveness although several
difficulties emerged after restructuring that led to six extensions of the project closing.

24. Project preparation. The project preparation cost reached 1.0 percent of actual project costs and is almost
equivalent to the Bank hazardous waste projects’ benchmarks of 0.9 percent (Table A4.10). Yet, the final
project figures based on the actual disbursement in Euro and denominated in US dollars will show a lower
relative cost (Annex 3).

25. Project supervision. The project supervision cost of 2.2 percent of the actual project cost is equivalent to the
the Bank hazardous waste projects’ benchmarks of 2.2 percent despite the 4-year and 4-month extension
(Table A4.10).

26. Project management. The PMU cost is significantly lower than Bank hazardous waste projects’ benchmarks
with 2.4 percent against 7.9 percent despite the 4-year and 4-month extension and the numerous
implementation difficulties faced by the project (see Section 1lI.B) including the disruption of the COVID-19
pandemic (Table A4.10). The same Task Team Leader during preparation and supervision as well as the limited
turnover of Bank staff working on the project helped increase the project’s administrative efficiency on the
Bank side.

Table A4.10: Project Implementation Benchmarking

Country Project ID | Actual Total | Project Management Preparation Supervision
USS million | USS million % USS million % USS million %

China P145533 52.21 3.26 6.2% NA NA

Egypt P116230 11.99 0.75 6.3% 0.405 | 3.4% 0.48 4.0%
Kyrghyz P083235 12.76 0.95 7.4% 0.198 | 1.6% 0.655 5.1%
Lebanon P122540 2.54 0.79 31.1% 0.1955 | 7.7% 0.279 11.0%
Moldova P090037 13.41 1.49 11.1% 0.155 | 1.2% 0.299 2.2%
Kosovo P096181 35.43 2.9 8.2% 0.206 | 0.6% 1.114 3.1%
Weighted average 7.9% 0.9% 2.2%
ontenegro P122139 60.27 0.57 1.0% 0.459 | 0.8% 1.0303 1.7%

Page 56 of 66



The World Bank
Industrial Waste Management and Cleanup Project (P122139)

ANNEX 5. BORROWER, CO-FINANCIER AND OTHER PARTNER/STAKEHOLDER COMMENTS

The Bank shared the draft Implementation Completion and Results Report (ICR) for the Industrial Waste
Management Cleanup Project with the Recipient including Ministry of Tourism, Ecology, Sustainable
Development and Northern Region Development (previously Ministry of Sustainable Development and
Tourism), Environmental Protection Agency (EPA), and Ministry of Finance after the Quality Enhancement
Review. The Environmental Protection Agency responded?® with i) suggestions on the date of the relevant
government decision made and consultant who updated the site-specific ESIAs/EMP during implementation,
and ii) comments on the risk evaluation on securing export permit for Bijela waste shipment by providing the
detailed information of the contractor’s response in obtaining the new necessary permits. However, the EPA
had no further comments on the overall ICR’s findings and ratings and commended for very well prepared
ICR. The Ministry of Tourism, Ecology and Sustainable Development responded that they agree with the
comments made by the EPA. The suggestions and comments from the Recipient have been incorporated in
the final ICR.

28 The response from EPA was received in the track change version of the ICR word file. Thus, this ICR summarizes these
comments instead of the attaching it.
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ANNEX 6. PHOTOS OF THE PROJECT SITES

Before After

Mine tailings disposal facility - Gradac
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Coal ash disposal facility.
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ANNEX 7. ENVIRONMENT MONTIROING DATA BEFORE AND AFTER THE PROJECT*

1. Monitoring data at mine tailings disposal facility — Gradac

Table A7.1 Surface water quality before and after Gradac landfill pre- and post-remediation

Measurement Measurement

before remediation at the completion of remediation

Parameters Unit Before Landfill After Landfill Before Landfill After Landfill

4/9/2020 4/9/2020 12/22/2021 12/22/2021
Dissolved Iron mg/I 0.07 0.19 <0.025 <0.025
Manganese mg/I 0.011 0.02 0.0056 0.023
Zinc mg/I 0.039 0.013 <0.005 <0.005
Ammonium lron Mg/| 0.17 0.14 0.05 0.067

Table A7.2 Groundwater quality measurement at the Gradac site pre-remediation and the last measurement (before
completion of remediation)

Parameters unit Standard Measurement at the Latest measurement
beginning of remediation before completion of
remediation
7/16/2020 09/21/2021
Dissolved iron mg/| 1 900 335
Manganese mg/| 0.2 320 31
Cobalt ug/l 1 0.68 0.15
Lead pg/l 1 0.63 2530
Zinc ug/l 5 528 70
Nikel ug /1 1 1 0.2

Table A7.3 Air quality measurement at Gradac site site pre- and post-remediation

Parameter Unit Standard Measurement Latest measurement
before remediation before completion of
remediation
7/16/2020-7/23/2020 10/15/2021-10/22/2021
PM103! pg/m3 50 14.55 26.59
Lead ng/m3 0.5 <0.015 <0.015
Cadmium ng/m3 5 <2.5 <0.5
Arsenic ng/m3 6 <2.5 <0.5
Nikel ng/m3 20 1.5 <1.0

2. Monitoring data in Coal ash disposal facility - Pljevlja
Table A7.4 Surface water quality (Paleski stream) at the Pljevla site pre-remediation and post-remediation

| Parameters | Unit | Measurement before remediation | Measurement at the completion of |

29 Some environmental data were provided only in the text description highlighting major change, as described in the main text.
30 Although lead was increased compared to the baseline, this change is within the threshold limit for warning changes (100%)
of lead contents specified by the regulation.

31 The average of 7 days of daily average at two measurement locations
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remediation
Before Landfill After Landfill Before Landfill After Landfill
10/30/2019 10/30/2019 05/25/2021 05/25/2021
Fluoride mg/| 0.05 0.9 0.026 0.6
Arsenic mg/| <0.0002 0.09 0.00032 0.057
Zinc mg/| <0.005 <0.005 <0.005 <0.005
Cyanide mg/| <0.001 0.12 <0.0004 <0.0004
Sulfur mg/| 4.5 116 4.2 133

Table A7.5 Soil quality measurement at the Pljevla site pre-remediation and post-remediation

Parameters Unit Standard Measurement Measurement after
before remediation remediation
12/16/2020 10/12/2023
Lead mg/kg 20 20+2 13+1
Fluoride mg/kg 300 249 82
Zinc mg/kg 300 74+7 5615
Cobalt mg/kg 50 15+2 10+1

Table A7.6 Groundwater quality measurement at Pljevla site pre-remediation and the last measurement (before

completion of remediation)

Parameter Unit Standard Before remediation Before the
completion of
remediation®?

10/30/2019 05/25/2021
Lead ug/! 1 <0.2 16.5%
Fluoride mg/| 0.1 1 0.1275
Zinc ug/l 169 9.5
Cobalt ug/l 1 1.6 <0.1

Table A7.7 Air quality measurement at Pljevla site pre- and post-remediation

Parameter Unit Standard Before remediation After remediation
9/27/2019-10/11/2020 8/23/2023-9/6/2023
PM103* pg/m3 50 18.86 17.00

3. Environmental monitoring data and waste information in Bijela shipyard

Table A7.8 Type and quantity of hazardous waste and contaminated materials in the Bijela site and status at the end

of the Project

Type of waste | Quantity (t)

Status

Destination

32 Because of the remediation design, encapsulation, the groundwater quality at the same location is no longer possible after
the completion of remediation.
33 Although lead was increased compared to the baseline, this change is within the threshold limit for warning changes (100%)
of lead contents specified by the regulation.
34 The average of 14 days of daily average at two measurement locations.
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Blasting grit 68,463 Exported Spain
Contaminated soil (oily soil containing 29,528 Exported Spain, Belgium
hazardous substances)
Asbestos 26 Exported Germany
Bio bags 185 Exported Portugal
Waste oil 227 Exported Greece
Oily solid waste and sludge 354 Exported Austria
Contaminated soil 33,045 Temporarily stored N/A
Total 131,828

a) Topsoil quality of remediation area

Table A7.9 Average topsoil quality at the Bijela site pre- and post-remediation, compared to Dutch standard.

Average before Average Dutch Target Dutch intervention
(mg/kg) remediation (mg/kg) (mg/kg)
(mg/kg)
Barium 260 145 160 628
Chromium 1,674 323 100 190
Copper 697 214 36 190
Zinc 1,248 472 140 720
Mercury 1 0 0 10
Total PCB 0 0 1
Total Hydrocarbons

C10-C40 23 103 5,000
Total PAH 8 2 40

Table A7.10 Average sea water quality at the Bijela site — Pre-, during, post-remediation.

Average Pre- During remediation Post-remediation —

remediation -January [ay 2019 July 2022

2019 (pg/l)
As <10 26.10 2.27
Pb <10 <1 1.63
Cr <10 1.47 5.60
Cu 24.87 26.57 9.13
Ni <10 13.48 0.85
Zn <10 67.27 <5
Sn <10 1.00 <1
Hg <0.1 <0.1 <0.05
Ba <10 8.00 5.73
Co <10 2.27 0.39
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ANNEX 8. LIST OF SUPPORTING DOCUMENTS

Industrial Waste Management and Cleanup Project Project Appraisal Document (PAD), available at:
https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/259881468286836400/montenegro-industrial-waste-management-and-
cleanup-project

Disclosable Restructuring Paper available of IWMCP, available at:
https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/248681542385843098/disclosable-restructuring-paper-industrial-waste-
management-and-cleanup-project-p122139

Loan Agreement for Loan 8428-ME, available at:
https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/268651468053655152/official-documents-loan-agreement-for-loan-8428-
me-closing-package

Amendment to the Loan Agreement for Loan 8428-ME, available at:
https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/954401559833359939/official-documents-amendment-to-the-loan-
agreement-for-loan-8428-me

Montenegro — Country Partnership Strategy for the period of FY2011 to FY2014 (Report No. 57149),

available at: https://documentsinternal.worldbank.org/search/13338763

Montenegro — Country Partnership Framework for the period of FY2016 to FY2020 (Report No. 105039),

available at: https://documentsinternal.worldbank.org/search/26407312
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