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Project Justification

In the frames of the Community Assistance for Reconstruction, Development and Stabilisation (CARDS) 2007 project for
development of the National Waste Management Plan with Feasibility Studies, 16 Industrial Contaminated Sites - “hotspots”
were identified and ranked according to environmental indicators.
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&w - former chlor-alkali plant {abandoned (5 yrs) s :r:::::lr):n:::::u:;;::gi?mﬂ
- former lindane plant [abandoned (30 yrs) 4 Possible soil & groundwater contamination likely not caused by waste disposal
- HCH dump site Abandoned (covered) High risk (proven contamination 1o a large extent of soil & groundwater)
KT - mixed waste dump site operational Medium risk (potential contamination of soll & groundwater to a significant extent)
w 2 Eu cim copper mine ) operational '-Rad VIS Low risk (no or limited contamination expected to a small extent)
Republic of North Macedonla - flotation tailings dumpsite recently reopened
Ministry of Environment - mine tailings dumpsite
and Physical Planning
MHK Zletovo (lead and zink smelter) partly closed (2 yrs) |Veles
- oven slag disposal reopening under
- coke and slag tip negotiations
- diffuse cadmium contamination in surrounding village
4 Lojane (former chromium, arsenic, antimony mine)*  labandoned (30 yrs) |Kumanovo
5 Sasa lead and zinc mining closed (3 yrs) Mak. Kamenica [$8g
GEF 6 Silmak ferro-silicium plant (former HEK Jugochrom)® |closed (10 yrs) Jegunovce
7 Toranica lead and zink mining closed (>5 yrs) Kriva Palanka
8  |Makstil (iron & steel plant) operational Skopje
/g\? 9 [Rudnici Zletovo (lead and zink mining) closed (3 yrs) Probistip
ME PP-POPs Unit 10 [REK Bitola (Thermal power plant and coal mine) operational Bitola
: P 11 [Feni Industry (ferro-nickel smelter) operational Kavadrci
m 12 [MHK Zletovo (fertiliser factory) closed (2 yrs) Veles
13 HREK Oslomej-ESM (Thermal power plant/coal mine) |operational Kicevo
14 |Godel tannery %) closed (5 yrs) Skopje
15 |OKTA Rafinerija AD (oil refinery) ) operational Skopje
16 |Tane Caleski (metal surface treatment) 4) closed (3 yrs) Kicevo 2




The Lindane complex in AD OHIS-Skopje had the plants producinF HCH-
Lindane, trichlorobenzene (TCB) and hydrochloric acid. These plants formed
a united technological circle supporting each other.

With photosynthesis of chlorine and benzyl the technical mixture of
hexachlorocyclohexane have been produced consisting 12-14% of the
active gamma isomer while around 85% are non-active isomers such as
alpha, beta and delta (by-products).

The rest of inactive isomers (alpha, beta and delta-isomers) were dumped
on the very site. The efforts to utilize them for the production of TCB
(trichlorobenzene) and HCl failed.

The Lindane was functioning from 1964 until 1977, when it was abandoned
and stopped for ecological reasons and change of the market conditions.

The total Lindane production was around 2.800 tons resulting in a
generation of around 25.000-30.000 tons of inactive isomers that were
improperly dumped, causing secondary contamination of the soil and
underground water, and emissions to air as well.
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The long-term project objective is to have the OHIS contaminated site
free from HCH waste and other hazardous contaminants for future
industrial use.

The main goal is protection of the human health and the environment
from the adverse effect of contaminants by reducing and/or eliminating
the releases and exposure through remediation of the HCH
contaminated sites.

The main outcome of the project will be enhanced national policy,
institutional and technical capacities for management of contaminated
sites by establishing financially and technically sustainable mechanism
for securing continuation of the remedial activities of the HCH
contaminated site in a safe manner.
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Project components/Work Plan
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Output 2.1: Site charncsenzation. |, detadied site investigation completed by sumpling
Republic of North Macedonia Jandd analyses based on the sampling plan developed duning PPG — £ 12

Ministry of Environment

and Physical Planning Output 2.2: Survey of groundwater for drinking and smgation purposes conducted o
(Outpat 2.3: Current sk sssesvment analyses wpduted and the risk nunagement oplons

fined

oy oo e g e e o 3 e CONTAMINATED SITE CLEAN UP PLAN AND STRATEGIES ESTABLISHED AND KEY
R e e e e e STAKEHOLDERS INCLUDING LOCAL COMMUNITIES READY TO COOPERATE

management plan prepaned for prevesion of further contaminution and sdverss hsnsn
health impact ! ey B |
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Output 1.1: Legal acts on contaminated site management (identification, securing and
protection of the contaminated sites, remediation, monitoring provisions) prepared and
expected to be approved by the first quarter of 2023;

Output 1.2: Technical guidelines, tools and procedures enabling contaminated site management
(identification, prioritization, risk assessment, safety and risk reduction measures and
remediation) prepared and approved;

Output 1.3: Relevant stakeholders (environmental officers from the respective Ministries,
environmental inspectors, environmental consulting agencies, specialists on waste
management, potential contaminated site clean-up operators) trained on practical use of the
technical guidelines;

Output 1.4: Laboratory personnel from two laboratories (Institute of Public Health and the
Central Laboratory of the MOEPP) trained on eco/bio monitoring through sampling and
analytical standards and protocols for POPs/HCH in different matrices.
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Output 1.1: Legal acts on contaminated site management

protection of the contaminated sites, remediation, monitoring provisions) prepared and

approved

Methodology for identification and prioretization of
Contaminated Sites in Macedonia

1. INTRODUCTION
1.1 Background

The Methodology is prescribed by the Minister of Environment and Physical Planning
for evaluating contaminated sites in Republic of Macedonia according to their current
or potential adverse impact on human health and the environment. The Methodology
is developed to establish a rational and scientifically based system for comparable
assessment of contaminated sites. The Methodology could be used as an important
management tool for prioritizing the investigation and remediation of contaminated
sites in the country.

The legal base for preparation of the Methodology for identifation and prioritization of
contaminated sites in Macedonia is in the Law on Environment.....

1.2 Purpose of the Methodology

The main aim of the Methodology is to provide a scientific and technical assistance
to the competent authorities in Macedonia during the identification, classification and
prioritization of contaminated sites based on their high, medium, low risk or without
risk for the human health and the environment.

According this Methodology, contaminated sites are classified into three general
categories of risk (H-high, M-medium, L-low or W-without risk) in a systematic and
rational manner, according to their current or potential adverse impact on human
health and/or the environment, that will lead to further action for protection (e.g.,
monitoring, main investigation based on risk assessment, remediation, etc.).

The Methodology introduces the Classification System that will be used to perform
the identifation and prioritization of contaminated sites in Macedonia.

2. DESCRIPTION OF THE CLASSIFICATION SYSTEM

2.1 The Classification Method

The Classification System uses numerical method that assigns scores to a number
of site characteristics or factors and reduce the process of assessment and
evaluation using a single score intended to represent a site's present or potential
hazard.

Pursuant to Article ...... paragraph (..) and paragraph (....) of the Law on ...... (OG). the Ministry of
Environment and Physical Planning of the Republic of Macedonia and Ministry of Health of the
Republic of Macedonia adopted the

RULEBOOK
on types and levels of concentrations of hazardous substances in soil and groundwater and
ecosystems
I GENERAL PROVISIONS
Article 1

Subject matter
(1) This rulebook shall regulate:
- The list of pollutants and the levels of concentrations of hazardous substances in soil, groundwater
and ecosystem
- The definition of target values of hazardous substances into the soil. groundwater and ecosystem
- Intervention concentrations values as content of hazardous substances in the soil, groundwater and

ecosystem which leads to disruption of its functions and is a danger to the environment and human
health

Tensl >

- Criteria for ¢

ing generic ¢ level for the protection of human health

Tensl £

- Criteria for

ing generic r level for the protection of ecosystems

(2) The limit value for Groundwater shall be established in accordance with the Law on waters and
related secondary legislation

Article 2
Scope of application

(1) This rulebook aims at defining the hazardous substances the related target values, as well as
intervention values for the identification of potentially contaminated and contaminated sites, to protect
human health and environment.

(2) The rulebook shall not be applied to the assessment of sediment contamination.

Article 3

Definitions

(1) The following definitions shall apply for the purposes of this rulebook:

i “Soil" is three-dimensional dynamic natural body, friable/loose layer of the Earth's surface,
naturally changed by mutual influence of pedo-genetic factors and processes:

ii Potentially Contaminated Site: “a site where the concentrations of one or more chemicals in
the environmental media (soil, sub-soil and g iwater) d .target values and needs a
main site investigation followed by a site-specific risk to eval the
contamination level

iii Contaminated Site: a site where Intervention values, derived by a site-specific risk assessment

oy 3

carried out on the basis of a d 1 site investi; are ded"”
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identification, securing and




T e sy 3 Output 1.2: Technical guidelines, tools and procedures enabling contaminated site

the contaminated site management: management prepared and approved;

- Preliminary site assessment
(desktop study, site visit, ICSM, preliminary
risk assessment,....)

- Detailed site assessment
(gap analysis, investigation plan, field
investigation, CSM, risk assessment,....)

- Remediation assessment
(selection of feasible remediation techniques,
MCDA, selection of best remedial option,
preliminary design of the preferred remedial
option, H&S plan, risk management,.....)

- Remediation management
(tendering process, detailed remediation
design, site preparation: zoning, site work
analysis, administrative tasks, remediation
evaluation, remediation closure,.....)

- Monitoring and aftercare
(monitoring and aftercare plan, organization
of monitoring and aftercare, costs, ...... )

- SOPs YI'IATCTBO

(personnel health and safety, preliminary site 3A OAPXKNIUBO y mﬁmw

assessment, ICSM, site assessment; gap YI'IATCTBO
analysis, field investigation, soil profile BO PENYBNUKA MA
description, data management, CSM, drilling 3A OAPXNNBO YI'IPABYBAH:
fen 1: Npouenxa Ha konTam HA KOHTAMUHWUPAHW NOKAUW yn ATCTBO

BO PENYBNUKA MAKELOHWIA

methods, installation of monitoring wells,
field testing, soil and groundwater sampling, 1

. . 3A OAPXXNUBO YNPABYBAHE
remediation assessment, remediation J1on 2: PoremmioLu 0 HOMTEPRIIPONSS ROKONNM HA KOHTAMUHWPAHM NOKALUMA
supervision, monitoring aftercare,.....) ! BO PEMYBNUKA MAKELOHWIA

15 M3 2018
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Output 1.3: Relevant stakeholders (environmental officers from the respective Ministries,
environmental inspectors, environmental consulting agencies, specialists on waste management,
potential contaminated site clean-up operators) trained on practical usage of the technical guidelines

Training for the relevant
stakeholders including theoretical
and practical part covering all
phases of contaminated site
management. Twenty eight

participants have been trained.

Ministry of Environment
and Physical Planning

MEPP-POPs Unit
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Output 1.4: Laboratory personnel from two laboratories (Institute of Public Health and the Central
Laboratory of the MoEPP) trained on eco/bio monitoring through sampling and analyses standards

and protocols for POPs/HCH in different matrices

\@/Vr / | Stockholm Convention
& b ( Regional Contre for Capacity Buliding
S . and the Transfer of Technology (
R

Annex 1 Training Agenda

This annex contatns a detailed training agenda that was followed during the training between 11

and 14 September 2017. Contents af the agenda does rigorously follow the requests in the ToR s
and in the margins of the meeting consultations with relevant RECETOX experts were provided to - : -
Interested Macedonian participants of the training. i — —— ;-3‘ i —
j e —E —
Republic of North Macedonia —— L e - —_——— .
g i e DRAFT AGENDA for Training on Toxic Compounds p— ——— E — e k
in the Environment for laboratory technicians from fYRoM = % >
Date: 11 - 15 September 2017 - z f — — — =
Venue: Research Centre for Toxic Compounds in the Environment (RECETOX), i E 7 ¥ N = =
Faculty of Science, Masaryk University, Kamenice 753/5, F g pe—r
e 625 00 Brno, Czech Republic ¥ )
S mocwe — .-
GEF Sunday, 10/09/2017 '
- 1 > N
Arrival of participants to Brmo, Czech Republic ¢ '
] 5 =
Monday, 11/08/2017 et ¥ :
o 8:30 - 9:00 Registratian o 8
MEPP-POPSUAR MM ,‘"i.f
» 9:00 - 9:20 Jana Kldnovd, Welcome and introductory remarks
Katefina Sebkova

9:20 - 10245 Ivan Holoubek Introduction to Ermvronmental chemistry — measures to
prevent and contral releases of toxic chemicals to the

ermironment

10:45 - 11:00 . Break - coffee

11:00 - 12:30 .!vmﬁdwbdl Sources and fate of chemicals in the environment - myths
and reaity

12:30 - 14:00 ‘ Break - lunch

14:00 - 15:30 . Evan Holoubek ' Introduction to human and ecological risk assessment

15:30 - 16:00 Break - coffee
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Component 2: Characterization of the HCH contaminated site completed, risk assessed

GRN and risk management options defined

. - Output 2.1: Detailed site investigation conducted and the level of contamination for the
- _— different environmental media (soil, groundwater and air), as well as the vegetables defined;

Republic of North Macedonia

Ministry of Environment
and Physical Planning

- Output 2.2: Groundwater surveyed and the level of contamination of the groundwater at the
contaminated site and at the nearby resident area defined,;

@ - Output 2.3: : Current risk assessment analyses updated and the risk management options
defined.



Output 2.1: Site characterization, i.e. detailed site investigation completed by

sampling and analyses
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Output 2.1: Site characterization, i.e. detailed site investigation completed by

sampling and analyses

Sum HCH range at different statigrophy 5-dump

Waste properties of the 5-dump — ‘
(mg/kg) - individual samples Sum HCH (mg/kg) - .
Volume [m?] 223 i i Color Min Max | Average | Median | compositesamples | o
Dark Brown Paste Bulk density [kg/m?) 988 Overlying Sod 713 30871 25313 508,3 1508,9
Mass [tn] 220 Liquid-oil sludge 8904 131144 447293 194345
Volume [m7] 562 White powder 22284 25222 23753 23753 18012
- Dark brown paste 18013 179470 96148,8 1051455 256230
Light Brown Paste Bulk density [kg/m?] 1034 e s PP e 1020475 e oy
Mass [tn] 581 32653 with tar
Volume [m?] 427 4 Ciay 88 3342 11134 5221 2070,8 with chemical odour
White powder Bulk density [kg/m?) 1870 24 compose
Mass [tn] 7993 Sand 22 2223 1323 12825 9966
Total Mass [tn] 1600.3 Parameter Valve Note
Soil properties of the 5-dump Planar area 1,240 m?
' Volume [m?] 1490 Surface area 1,250 m?
Overlying soil Bulk density (kg/m?) 1480 Total dump 2,630 m?
Mass [tn] 2205 volume
Underlying sand and clay properties of the 5-dump Volume of &- 620 m?
: : HCH waste
s =ARS Mass of 6-HCH 590t Density of 095 g/cm® used f
Underlying sand and " ass of 6&- ensity of 0. g/cm®  use or
clay . Bulk density (kg/m?] 1800 waste calculation
Mass [tn] >1336.7

Character of &-

16% of a-HCH, 1% of B-HCH,

In comparison, EPTISA (2007) states 22-

HCH waste 44% of y-HCH and 39% of 6- | 26% of a-HCH, 5-7% of B-HCH, 16 - 19%
HCH of y-HCH and 38-50% of 6-HCH

Volume of 2010 m?

dumped

contaminated

soil and other

waste

Mass of 3.620t Density of 1.8 g/cm?® used for

dumped calculation

contaminated

soil and other
waste
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Output 2.1: Site characterization, i.e. detailed site investigation completed by

sampling and analyses

Waste properties of the a&p-dump Parameter Value Note
Planar area 5,140 m?
Volume [m?] 22261
Waste : Surface area | 5,270 m?2
(white powder) Density [kg/m?] 1870
P Total dump | 20,200 m? In comparison, EPTISA (2007) states
Mass [tn] 41628.1 volume 25,000 m?
; ; Volume of HCH| 15,000 m?
Soil properties of the a&B-dump e
Volume [m?] 5812.7 Mass of HCH|28,100 t Density of 1.87 g/cm® used for
x waste calculation. In comparison, EPTISA
Overlying soil Density [kg/m?] 1800 (2007) states 13,900 t
Mass [tn] 10462.9 Character  of |88% of a-HCH, 11-12% of B-|Source: EPTISA 2007
the waste HCH and 1 -2 % of y-HCH
Volume of the|5,200 m?
" " — . overlying
o o Sum HCH (mg/kg) - composite samples contomingted
I)“ ﬂwo f — — - SOl
. M‘n Max Avemge Median Mass of the|9.400t Density of 1.8 g/cm?® used for

Overlying Soil

65,01

2762,2

1146,5

1006,8

overlying
contaminated
s0il

calculation. In  comparison, EPTISA
(2007) states 14,000 t
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Output 2.1: Site characterization, i.e. detailed site investigation completed by

sampling and analyses

100 m

AB AR 3-1

Sum of HCH

( mg/kg)

B 276151
1913.79
1326.3
919.1
636.9
441.4
305.9
212.0
146.9
101.8

L
i
]
E
B 705

Soil

. Clay with chemical odor

. White powder



Output 2.1: Site characterization, i.e. detailed site investigation completed by

sampling and analyses

@R
UNIDO
WSV Sum of HCH
(mg/kg)
NW B 269048 -
7 0 97381.2 -
i 35246.9
57 12757.5
e W 46175 246 [m]
and Physical Planning - 1 671 '3
218.9 244 [m]
79.2
4
28.6 242 il
10.3 242 [m]
e 241 [m]
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GEF 239 [m]
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10 superficial soil samples for the determination of
the background HCH concentration were collected
at ten locations of the surroundings of OHIS site and
the city of Skopje (from 0.7 km up to 17 km).




UNIDO
NS
N
Sample no. 171164962 171164963 171212792 171212793 171212794 171212795 171212796 AT1212797 171212798 171212799
Sample label SK-5-0UT1 SK-5-0UT-2 SK-5-0UT-3 SK-5-0UT4  SK-5-0UT-5 SK-5-0UT-6 SK-5-0UT-T SK-S-0UT-8 SK-5-0UT-10 SK-S-0UT-11
sk-s-pa-borko-1 sk-5-lis-1
Standard Intervention
Parameter Unit LOQ  Method (mg'kg) Result Result Result Result Result Result Result Result Result Result
Dry mass w-% ar 0.1 DIN ISO 11465 91.2 91 99.3 99.1 99.1 99 99.2 99.3 99.2 99.2
Maisture w-% ar 0.1 8.8 9 0.7 0.9 0.9 1 0.8 0.7 0.8 0.8

BepublicofNorth Macedonta Hexa chloro benzene mag/kg d 0.005 DM 38407-2 2 = 0,05 = 0,05 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 = 0,005 < 0,005

N:i:;s;'g’y‘s’ifcg'l“gl?:;?:“t alpha-HCH mg/kg d 0.005 DIN 38407-2 17 1 23 0.073 < 0,008 < 0,005 < 0,005 0.016 < 0,005 < 0,005 < 0,005

& beta-HCH mg/kg d 0.005 DIM 38407-2 1.6 < 0,05 < 0,05 0.014 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005

gamma-HCH mg/kg d 0.005 DiIN 38407-2 12 < 0,05 0.34 0.008 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 = 0,005 < 0,005

delta-HCH mag/kg d 0.005 DiIN 38407-2 < 0,05 = 0,05 0.84 0.01 0.007 < 0,005 0.04 0.008 0.019 0.013

epsilon-HCH mg/kg d 0.005 DIN 38407-2 < 0,05 < 0,08 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005

Aldrin mg/kg d 0.005 DIN 38407-2 0.32 = 0,05 < (.05 = 0,005 = 0,005 = 0,005 < 0,005 < 0,005 < 0,005 < (.005 < 0,005

Dieldrin mg/'kg d 0.005 DM 38407-2 < 0,05 = 0,05 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 = 0,005 < 0,005

Endrin mg/kg d 0.005 DM 38407-2 < 0,05 < 0.05 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005

Heptachlor mg/kg d 0.005 DIN 38407-2 4 = 0,05 < (.05 = 0,005 = 0,005 = 0,005 < 0,005 < 0,005 < 0,005 < (.005 < 0,005

cis Hepta chloro epoxide mg/kg d 0.005 DiIN 38407-2 4 = 0,05 < (.05 = 0,005 = 0,005 = 0,005 = 0,005 = 0,005 = 0,005 < (.005 = 0,005

trans Hepta chloro epoxide mg/kg d 0.005 DM 38407-2 < 0,05 = 0,05 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 = 0,005 < 0,005

alpha Endosulfan mg/kg d 0.005 DM 38407-2 4 < 0,05 < 0.05 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005

GEF beta Endosulfan mg/kg d 0.005 DIN 38407-2 = 0,05 < (.05 = 0,005 = 0,005 = 0,005 < 0,005 < 0,005 < 0,005 < (.005 < 0,005

o0.p-DDE mg/'kg d 0.005 DM 38407-2 23 < 0,05 = 0,05 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 = 0,005 < 0,005

p.p-DOE mg/kg d 0.005 DM 38407-2 i < 0,05 < 0.05 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005

0.p-DOD mg'kg d 0.005 DIN 38407-2 3 =< 0,05 < 0,05 =< 0,005 =< 0,005 =< 0,005 =< 0,005 =< 0,005 =< 0,005 < 0,005 =< 0,005

p.p-0DD mg/kg d 0.005 DIN 38407-2 = 0,05 < (.05 = 0,005 = 0,005 = 0,005 < 0,005 < 0,005 < 0,005 < (.005 < 0,005

o0.p-DDT mg/'kg d 0.005 DM 38407-2 17 < 0,05 = 0,05 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 = 0,005 < 0,005

p.p-DOT mg/kg d 0.005 DM 38407-2 i < 0,05 < 0.05 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005 < 0,005

‘t, Methaoxychlor mg/kg d 0.005 DIN 38407-2 = 0,05 < (.05 = 0,005 = 0,005 = 0,005 < 0,005 < 0,005 < 0,005 < (.005 < 0,005

MP;—POPsUnil
) Intervention values in accordance with Dutch Soil Remediation Circular 2009

\‘::‘,ﬁo

X

-Result » Intervention value |

None of the external superficial soil samples taken during Polyeco's
campaigns exceeded Dutch Intervention Values, although in most
of them (9 out of 10) some minor concentrations of HCH isomers
were detected. Other analyzed pesticides were below detection
limits




Output 2.1: Site characterization, i.e. detailed site investigation completed by
sampling and analyses

Ministry of Environment
and Physical Planning

S

_ ol X
B SK_VEG_LIS_1-2 88

v,

g <4

MEPP-POPs Unit

(]
m 10 vegetables samples (2 cabbage, 2 beetroot, 2 potatoes, 2
parsley, 1 onion and 1 pumpkin) were collected at three different
locations, i.e. from the locations of the 3 domestic wells




Output 2.1: Site characterization, i.e. detailed site investigation completed by

sampling and analyses

The results of the tested
vegetables were within the
maximum residue level (MRL)
of pesticides as defined by
Regulation (EC) No 396/2005,
except for a-HCH parameter
for 2 samples of parsley (27
pug/kg and 26 pg/kg) and 1
sample of cabbage (23 pg/kg)
when the MRL is 10 pg/kg.
The rest of the samples and
parameters (DDE, DDE, DDT,
aldrin, dieldrin, endosulfans,
other HCH isomers,
heptachlors, methoxychlor,
PCB and others) were below
the detection limits.
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and Physical Planning

GEF

piizs

o,p'-DDD <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01

o,p"-DDE <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01

o,p’-DDT <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 0,05
p,p'-DDD <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01

p.p’-DDE <0,01 <0,01 <0,01 <0,01 < 0,01 <0,01 <0,01 <0,01 <0,01 <0,01

p,p'-DDT <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 < 0,01

Aldrin <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 0,01
Dieldrin <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 0,01
alpha-Endosulfan <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
beta-Endosulfan <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 0,01
Endosulfansulfat <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 < 0,01
alpha-Hexachlorcyclohexan <0,01% <0,01" <0,01" <0,01" <0,01" <0,01*
beta-Hexachlorcyclohexan <0,01% <0,01" <0,01® <0,01® <0,01® <0,01® <0,01"® <0,01® <0,01® <0,01® b
{gamma-Hexachlorcyclohexan <0,01" <0,01" <0,01" <0,01% <0,01% <0,01" <0,01 <0,01" <0,01% <0,01" '
delta-Hexachlorcyclohexan <0,01® <0,01"* <0,01% <0,01" <0,01" <0,01" <0,01 <0,01* <0,01" <0,01"

Heptachlor <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
Heptachlorepoxid <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 0,01
Heptachlorepoxid <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
Hexachlorbenzol <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01

Methoxychlor <0,01 <0,01 <0,01 <0,01 < 0,01 <0,01 <0,01 <0,01 <0,01 < 0,01 0,01
PCB 101 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002

PCB 138 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002

PCB 153 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 0,2-3*
PCB 180 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002

PCB 28 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002

PCB 52 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 < 0,002

GARN et i
UNIDO ST MEPP-POPs Unit




Two air monitoring locations:

One pump was set at OHIS site,
next to the site where the drilling
of boreholes took place.

Second pump in the city of Skopje,
close to Novo Lisice and next to a
school.

In both places air samples were
collected before (1 sample), during
(2 samples) and after (1 sample)
the completion of the drilling
works.

In total eight (8) air samples were
collected: four (4) samples at OHIS
and other four (4) in the city of
Skopje.
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Output 2.1: Site characterization, i.e. detailed site investigation completed by
sampling and analyses
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Ambient air samples analysis
results were compared with
the applicable threshold limit
values (TLV) and the Maximum
Acceptable Toxic Concentration
(MATC) of  Dutch Soil
Remediation Circular (2009).

In all samples collected in OHIS
dump sites area, o-HCH
parameter exceeded the MATC
(Dutch Soil Remediation
Circular 2009).

PCB concentrations  were
within the levels for industrial
areas, while PAH presented
levels above environmentally
degraded areas.

sampling and analyses

Output 2.1: Site characterization, i.e. detailed site investigation completed by

MEPP-POPs Unit

OH before |OH during | OH during | OH after | LIS before LIS during usuhgl LIS afer
Sample label 3 2 3 s 5 5 ‘ 1 2 drilling | drting 1 | drling 2 | driting _
Parameter Unit | 10Q | Method Resuht | Result | Resun | Resul Resud | Result | Result
sigha HCH po/m’ | 0005 _|VDi301 500 100 025 <0005 | <0005 | <0005 | <0005
beta- HCH pgnt | 0005 [VDu301 500 500 02 = <0005 | <0005 | <0.005 | <0.005
gamma HCH pem’ | 0005 VD301 500 100 500 025 <0005 | <0005 | <0005 | <0005
deha HCH pg/n® | 0005 VD303 50 <0005 | <0005 | <0005 | <0,005
Chlord po'm’ | 001 [vDW301 500 bz | <00 | <oot | <om | <om <00t | <om | <001 | <oo
0,p-00T po/m® | 0005 _|vDu301 <0005 | <0005 | <0005 | <0005 <0.005 | <0005 | <0005 | <0005
p.pODT pym’ | 0005 |vDW301 <0005 | <0005 | <0005 | <000 <0005 | <0005 | <0005 | <0005
05000 m | 0005 _|VDW301 i || é& | %G <0005 | <0005 | <0005 | <0005 <0005 | <0005 | <0005 | <0,005
5.p000 po'm? | 0005 _[VDM301 <0005 | <0005 | <0005 | <0005 <0005 | <0005 | <0005 | <0005
o pO0E oy | 0005 _[VDu301 <0005 | <0005 | <0005 | <0005 <0005 | <0005 | <0005 | <0,005
p.pODE pgm’ | 0005 _|VD301 <0005 | <0005 | <0005 | <0005 <0005 | <0005 | <0005 | <0005
Naphthatene po/m? | 0005 _|OIN1SO 12684 100 <0005 | <0006 | oom | o001 <0005 | <0005 | 0019 | <0005
Acenaphthyl pg/m’ | 0005 _|OINISO 12884 0005 | 0003 | 001 | o041 <0005 | o015 | oowr | oo
Acenaphthens ygm | 0005 _[ONE50 12684 <0005 | <0005 | <0005 | <0005 <0005 | <0005 | <0005 | <0005
Flucrere pgim® | 0005 _|OINISO 12884 0008 | oot | oow | oo 0014 | 006 | 002 | o041
Phenantreene pg/n? | 0005 _|OIN1SO 12884 800 (Latwa) 0015 | 00% | 0025 | o058 0045 | 00% | 0063 | 0110
Anthracens pg/m® | 0005 _|OINESO 12884 <0005 | <0005 | <0005 0005
Flucranthens g | 0005 [N 1SO 12854 0005 | 0005 | 0009 0010
Pyrens ygim’ | 0005 |DINISO 12884 5 <0005 | <0005 | 0005 0003
Banzo[ajanthracens po/n® | 0005 _|OIN £SO 12884 B <0005 | <0005 | 0.005 < 0,005
Chrysane pgm’ | 0005 OISO 12684 5 <0005 | <0005 | 0005 <0.005
Benzo{b fuoranthenssBenzolk Auoranthene | yo/m® | 0005 _[OIN 150 12884 <0005 | 0005 | oo 0.007
Benzofalpyrene pp/m® | 0005 (OISO 12884 o7 sl s <0005 | <0005 | 0005 <0005 | <0, 0%
Indeno(1 2 3-c dipyrens poin? | 0005 |0 SO 12884 5 <0005 | <0005 | <0005 | 0008 <0005 | <0005 | o000r | 0008
Dwenzofa hjanthracens yg'm’ | 0005 |OINISO 12684 <0005 | <0005 | <0005 | <0005 <0005 | <0005 | <0005 | <0005
Benzo(g h i|perylene poler 0.005 |OIN ISO 12684 <0005 | <0005 | <0.005 na’ < 0,005 na’ 0.005 na’
Sum of PAH (EPA) DIN IS0 12884 0038 | o045 | 0100 | 0268 G0t | 0106 | 0213 | o3r
MATC = Maximum A bie Toske C tion {Dutch Soil R diation Circular 2009)

Result » MATC value ]

| lconsidered high compared to walues detected in industrial aress
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In the course of 2 sampling
campaigns

36 groundwater samples
taken from:

15 monitoring wells and

3 domestic wells
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Output 2.2: Survey of ground water for drinking and irrigation purposes conducted including
installation of boreholes where needed

DIN EN 1483
The results of the groundwater 75 s O —
. . beta - HCH ug/l 001 |DIN 384072
taken from the monitoring [gamma-HCR ug/ | 001 _[DIN384072 1 003
. . delts - HCH g/l 0.01___|DIN 384072
wells exceeded the intervention [adnn g/l 0.01___|DIN 38407-2 0.000009 0 63
Dieldrin g/l 0.01___|DIN 38407-2 0.0001 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
values for HCH ( 1 ug / |) atall 15  [encrin ug/ 001 _|DIN38407-2 0.00004 <001 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
Heptachlor ug/! 0.01___|DIN 38407-2 03 0.000005 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
i i . cis-Heptachloro epoxide g/ 0.01 _ [DIN 38407-2 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
mon |t°r| ng Wel IS, trans-Heptachloro epoxide ue/! 0.01 DIN 38407-2 3 9 i < 0,01 <0,01 < 0,01 < 0,01 <0,01 < 0,01 < 0,01 < 0,01
g g alpha Endosuifan ug/l 0.01__|DIN 384072 5 0.0002 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
then exceeded the intervention Fm T g/l 001 |OIN 384072 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
. 0,p - DDE ug/l 001 [DIN 38407-2 0.000004 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
value for mercu ry (0'3 I—lg/ I) in l_g p - DDE ug/l 001 |DIN 384072 0.000004 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
P 0,p -DDD g/l 0.01__|DIN 38407-2 o6 0.000004 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
the maj OrltY of the wel |S, F p -DDD yg/! 0.01___|DIN 38407-2 0.000004 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
o,p -DDT g/l 0.05__|DIN 384072 0.000004 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05
and the levels of . p - DDT g/l 0.05 _ |DIN 38407-2 0.000004 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05
hI b hI th Methoxychlor ug/l 0.05 DIN 38407-2 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05
chiorobenzenes, chiorethenes 75 banTeness.
. Chloro benzene ug/ 1 DIN 38407-9-1 180 7 <1 <1 <1 <1 <1 <1 <1 <1
and ethanes are mainly 1,2-Dichloro benzene ug/! 005 __|DIN 384072 <0,05 035 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05
1,3-Dichloro benzene g/l 0.05__|DIN 38407-2 50 3 <0,05 0.47 5 <0,05 <0,05 <0,05 1 <0,05
between the ta rget and 1,4-Dichloro benzene g/l 0.05 _ |DIN 38407-2 <0,05 <0,05 2 <0,05 <0,05 <0,05 <0,05 <0,05
. . . 1,2,3-Trichloro b g/l 001 ___|DIN 38407-2 0.15 11 13 <0,01 <0,01 <0,01 0.57_ <0,01
intervention val ues, while for 1,2,4-Trichloro b e/l 0.01 __ |DIN 38407-2 10 0.01 011 1 = <0,01 <0,01 <0,01 079 <0,01
1,3,5-Trichloro benzene ugfl 0.01 DIN 38407-2 3 0.07 9_& 5 <0,01 <0,01 <0,01 17 1 <0,01
1 1,2,4,5-Tetrachloro benzene ug/l 0.01 _ |DIN 38407-2 0.16 0.24 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
the domestic wells the levels of 1,2,3,4 Tetrachloro benzene g/l 0.01__|DIN 38407-2 el "e 0.05 036 12 <0,01 <0,01 <0,01 059 <0,01
Pentachloro benzene ug/l 0.01 DIN 38407-2 1 0.003 0 0.03 0.67 <0,01 <0,01 <0,01 028 <0,01
H C HI Ch IO ro be nzen esl Hexachloro benzene | 0.01 DIN 38407-2 0.5 0.00009 8 0.13 § <0,01 022 <0,01 043 3 0.24 3 <0,01
chlorethenes and ethanes are Chioro ethene (Vinyl chloride) ug/l 1 DIN EN ISO 10301 5 0.01 <1 <1 <1 <1 <1 <1 <1 <1
cis-1,2-Dichloro ethene ug/! 1 DIN EN ISO 10301 <1 <1 <1 <1 <1 [ 2! <1
between the ta rget a nd trans-1,2-Dichloro ethene g/l 1 [DINENIS0 10301 20 o <1 1 <1 <1 <1 <1 < <1
. . 1,1,1-Trichloro ethane ug/l 0.2 |DINENISO 10301 300 0.01 <02 <02 <02 <02 <02 <02 <02 <02
intervention values. Trichioro ethene g/l 0.1 |DINENISO 10301 500 2a 0.6 0.4 470 <0,1 21 26 T 12
Tetrachloro ethene pg/l 0.1 DIN EN ISO 10301 40 0.01 15 53 } 02 i 24 10 18 07
Trichloro methane ug/l 0.5 |DINEN ISO 10301 400 6 17 <05 19 <0,5 <05 <05 0.6 <05
1,1,2-Trichloro ethane ug/l 0.2 |DIN EN ISO 10301 130 0.01 <02 <02 14 <0.2 <0,2 <02 1 . <02
1,1-Dichloro ethane ug/l 1 DIN EN ISO 10301 900 7 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloro ethane ug/l 1 DIN EN ISO 10301 400 7 <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloro ethene ug/l 1 DIN EN ISO 10301 10 0.01 <1 <1 <1 <1 <1 <1 <1 <1
1,1,1,2-Tetrachioro ethane ug/l 0.5 DIN EN 1SO 10301 <05 <05 <05 <05 <05 <05 <05 <05
1,1,2,2-Tetrachloro ethane ug/l 0.5 DIN EN ISO 10301 <05 <05 45 <05 <05 <05 48 <05
Hexachloro ethane ue/! 0.2 DIN EN I1SO 10301 <02 <02 23 <02 7 28 <02 <02
Pentachloro ethane ug/! 1 DIN EN 1SO 10301 <1 <1 <1 <1 <1 <1 <1
Result > Intervention value m‘l MEPP-POPSURR

Result > Target value (Inervention value does not exist) U N I Do Republic of North Macedonia ®
Ministry of Environment - tﬁ’

Target value < Result < Intervention value w and Physical Planning

GEF
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Output 2.2: Survey of ground water for drinking and irrigation purposes conducted including installation of

boreholes where needed

ug/| DIN 38407-2
ug/! DIN 38407-2
ug/! 001 [DIN 38407-2 1 o
g/l 001 [DIN 38407-2
g/ 0.01 _ [DIN 38407-2 0.000009
g/ 0.01  [DIN 38407-2 0.0001
g/ 0.01 __ [DIN 38407-2 0.00004
g/ 0.01 _ [DIN 38407-2 0.3 0.000005
001 [DIN 38407-2
5 0.01 __ [DIN 38407-2 3 0000095
ug/! 0.01 _ [DIN 38407-2 5 0.0002
ug/l 001 [DIN 38407-2
g/l 001  [DIN 38407-2 0.000004
F, p - DDE ug/! 0.01  [DIN 38407-2 0.000004 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
o, p -DDD g/ 0.01  [DIN 38407-2 0.01 0.000004 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
F, p -DDD g/ 0.01 _ [DIN 38407-2 0.000004 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
o, p -DDT g/ 0.05 _ [DIN 38407-2 0.000004 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05
B g/ 005 [DIN 38407-2 0.000004
0.05

Chloro benzene

DIN 38407-2

ug/l 1 DIN 38407-9-1 180 7 <1 <1
1,2-Dichloro b ue/l 0.05 DIN 38407-2 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05
1,3-Dichloro benzene ue/! 0.05 DIN 38407-2 50 3 <0,05 <0,05 <005
1,4-Dichloro benzene pg/! 0.05 DIN 38407-2 <0,05 <0,05 <0,05
1,2,3-Trichloro benzene g/l 0.01 __|DIN 38407-2 <0,01 <0,01 <0,01
1,2,4-Trichloro benzene ug/ 0.01 DIN 38407-2 10 0.01 <0,01 <0,01 <001
1,3,5-Trichloro benzene ug/l 0.01 __ |DIN 38407-2 <0,01 <0,01 <0,01
1,2,4,5-Tetrachloro benzene g/l 0.01 DIN 38407-2 25 0.01 <0,01 <0,01 <0,01
1,2,3,4-Tetrachloro benzene u[l 0.01 DIN 38407-2 : X <0,01 <0,01 <0,01 <0,01
Pentachloro benzene ug/l 0.01 DIN 38407-2 1 0.003 <0,01 <0,01
Hexachloro benzene g/l 0.01 DIN 38407-2 0.5 0.00009 <0,01 <0,01

Chioro ethene (Vinyl chloride) ug/l DIN EN SO 10301

cis-1,2-Dichloro ethene ug/ 1 DIN EN SO 10301 20 0.01

trans-1,2-Dichloro ethene pa/l 1 DIN EN SO 10301 i}

1,1,1-Trichloro ethane pg/! 0.2 DIN EN ISO 10301 300 0.01

Trichloro ethene pg/! 0.1 DIN EN ISO 10301 500 24

Tetrachloro ethene pg/! 0.1 DIN EN ISO 10301 a0 0.01

Trichloro methane ug/ 0.5 DIN EN SO 10301 400 6

1,1,2-Trichloro ethane ug/ 0.2 DIN EN ISO 10301 130 0.01

1,1-Dichloro ethane ug/l 1 DIN EN 1SO 10301 900 7

1,2-Dichloro ethane ug/! 1 DIN EN ISO 10301 400 7 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,1-Dichloro ethene ug/| 1 DIN EN |SO 10301 10 0.01 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

1,1,1,2-Tetrachioro ethane ug/ 0.5 DIN EN ISO 10301 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05

1,1,2,2-Tetrachloro ethane 0.5 DIN EN SO 10301 <05 <05 <05 <05 23 11 89 <05 <05 <05

Hexachloro ethane g/l 0.2 DIN EN SO 10301 <0,2 <02 <02 <02 34 31 25 <02 <02 <02

Pentachloro ethane ug/l 1 DIN EN ISO 10301 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Result > Intervention value

Result » Target value (Inervention value does not exist)

Target value < Result < Intervention value
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Output 2.2: Survey of ground water for drinking and irrigation purposes
conducted including installation of boreholes where needed
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Output 2.3: Current risk assessment analyses updated and the risk

management options defined
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Output 2.3: Current risk assessment analyses updated and the risk

management options defined

The risk assessment analysis updated,
based on the findings from the detailed
site investigation (identifying the sources
of contamination, the exposure pathways,
the receptors, the contaminant migration,
the risk characterization identifying
unacceptable risks for certain receptors)
and the defining corresponding risk
management options towards
reduction/elimination of the risks.

£s Risk Ingestion/dermal contact Outdoor inhalation Indoor inhalation Cumulative
affected soil particles/vapor vapor* risk
I: Construction/ ves | HQ=6.8E+2 HQ=4.4E+2 NA . HQ=1.1E+3
remediation worker ! ILCR=8.1E-3 ILCR=7.0E-4 | ILCR=8.8E-3
|I: Shoe factory | Ves NA HQ=2.7E+1 HQ=1.5E+0 HQ=2.8E+1
worker ‘ ILCR=1,1E-3 ILCR=8.8E-5 ILCR=1,2E-3
: il HQ=3.1E-1 HQ=3.1E-1
111: Southeast facility (Ves) NA NA Q Q
worker ILCR=7.1E-7 ILCR=7.1E-7
HQ=1.3E+1 HQ=1.9E+2 HQ=2.0E+2
IV: Site guard Yes o e NA CHaop:
ILCR=4.0E-3 ILCR=7.7E-3 ILCR=1.2E-2

HQ: Hozard quotient (values less than 1 are indicative of acceptable risk)

ILCR: Incremental lifetime cancer risk (values less than 1.0E-5 are indicative of acceptabie carcinogenic risk)

NA: Not applicable

*: Indoor exposure only evaluates enclosed space accumulation of vapors from soil and groundwater
(Yes): There could be a risk by outdoor inhalation (evaluated under scenarios Il and IV) and/or by the entrance of outdoor air in the

buiiding by a forced ventilation system or gaps in the walls, windows or doors

~ Outdoor tadbor Ingestion Ingestion/
£s Risk ~ inhalation inhalati Jabsorption dermal contact Fish Vegetable Cumulative
© particles Naoor surface water  with irrigation ingestion uptake risk
| [vapor : (river) water
V. HQ=5.5641 HQ=5.5E+1
Agricultural Yes 5 NA NA NA NA NA
worker ILCR=2.2E-3 ILCR 2.2E-3
HQ=4.7E+0 HQ=7.0E- . o 1 =1.
VI Residents | Yes Q: Q=7.0E-1 NA HQ=1.5E+0 NA HQ=7.3E+0' HQ=1.4E+1
ILCR=2.3E-4 ILCR=3,9E-6 ILCR=5.7E-5 ILCR=3.0E-4!2 ILCR=5,9€-4
VI, Fish HQ=5.3E-5 HQ=5.3E-5
consumers Ng NA NA s MA ILCR=1.2€-8 oo ILCR=1.2€-8
VIl
Ecological No NA NA HQ=45E-1 NA NA NA HQ=4.5E-1
receptors

HQ: Hazard quotient {values Jess than 1 are indicative of acceptable risk)

ILCR: Incremental lifetime cancer risk (values less than 1,0E-5 are indicative of acceptable carcinogenic risk}

NA: Not applicable
: Due to 8-HCH (no cumulative risk assessed)
12: Due to a-HCH (no cumulative risk ossessed)
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Output 2.3: Current risk assessment analyses updated and the risk management options defined
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Project components/Work Plan
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Component 3: Contaminated site clean-pup plan and strategies established and key

stakeholders including local communities ready to cooperate

- Output 3.1: Clean up operation/remediation plan prepared by the company selected for the
remediation of the delta dump;

- Output 3.2: Awareness raising campaign conducted to gain and mobilize the public opinion
towards successful realization of the foreseen contaminated site clean-up activities at OHIS;

- Output 3.2: Cost-benefit analysis prepared with the main objective to quantify the expected
costs and the social, public health benefits from the intervention.



U\g\% Awareness raising campaign conducted to gain and mobilize the public opinion towards successful realization of
the foreseen contaminated site clean-up activities at OHIS, within which following activities have been realized:
i) questionnaires formulated and general survey about the current level of knowledge of the local population
of the particular problem and planned actions for clean-up activities for HCH contaminated sites at OHIS
conducted;
i) two awareness raising workshops on health and environmental hazards posed by POPs/HCH, socio-
i Pipsical Plamatog economic impacts of POPs/HCH, regulatory requirements, and on the establishment of sustainable

operation for the OHIS contaminated site among different target groups (government institutions, local
community, the print and electronic media, NGOs, women associations and the general public as well,
especially the vulnerable population) organized with the participation of 71 persons;
iii) Awareness raising materials prepared, printed and disseminated,;
e iv) Awareness raising activities at five schools on the harmful impact of the Lindane on human health and the
environment organized;

GEF v)  Visibility event to inform the public and other interested parties in initiation of the cleaning activities
organized;
vi) Clean-up activities regularly promoted in printed and electronic media;
vii) Maedia event organized at OHIS site for demonstration of the progress of the remediation activities (12
L2 media presented at the site, statements on the progress of the remediation works given and the
w.:',: explanation on the technical aspects of the clean-up provided to journalists inside the tent;
fhbdo viii) Three panel discussions organized with POLYECO and the other stakeholders (NGOs, local residents, local

communities) on the progress of the clean-up, the difficulties in the process and the corrective measures
undertaken;

ix) Video material on the site clean-up activities to contribute to the overall support of the local population
and stakeholders of the entire three-month process of clean-up activities prepared and promoted.
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Output 3.2: Consensus among the general public and major stakeholders built

for the establishment/improvement of OHIS contaminated site

project  Removay of Techi

Governmental Instituti

1, Municipalities «
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Government of
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»

© o N w
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10. Local populatio
11 Local farmers |\
to OHIS)
12. Business sector
companies/ent
13. Schools {prima
14. Kindergartens |
15. NGOs and CGs
16. Local comemuni
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18. Media

Public enterprises/Age

19. Health ambula
20. State firms and

family doctors)
21 Agency for Foo
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24, Crisis Managen
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I11. Gender
1. Male
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12. Age
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P23. In your opinit
immediate er
answered YES

The analysis of the results from the conducted survey was done in January 2019 (Annex IV). General
conclusions of the analysis of the results are the following:

Surv*
for tt
for cle

* Industrial facilities are recognized as serious polluters with hazardous and harmful waste;

* 99% of respondents stated that they need to be informed about the presence of potential
hazardous and harmful substances in their immediate surroundings;

* Television media are convincingly the most desirable ways of informing citizens about the
presence of potential hazardous and harmful substances in their immediate surroundings;

* More than half of the respondents claim that at this point they are very little or not at all
informed about the risks to the environment;

* More than 2/3 of the respondents assess the situation of environmental pollution in their

immediate surroundings as very bad;
Almost half of the respondents fully agree that OHIS already pollutes their immediate

surroundings by inadequate waste disposal;

About 1/3 of the respondents know what is lindane. Almost all of these respondents stated
that lindane is a threat to their health and that it is a polluting threat to their immediate
surroundings;

Respondents who have declared that they have wells and cultivate various vegetative crops
are not fully aware of the danger of consuming contaminated water and fruit / vegetables /
cereals. Also, almost half of the respondents consider that the soil is contaminated in their
immediate surroundings;

48.6% of the respondents claim to have heard about the initiative for the removal of lindane
or the initiative of the removal in general;

72.4% of the respondents stated that the initiative for the removal of lindane will positively
affect their health and their immediate surroundings; and

Almost all respondents stated that they want to be informed about the process of cleaning the
lindane from the]g environment.

arnuary v 1o
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Output 3.2: Consensus among the general public and major stakeholders built

for the establishment/improvement of OHIS contaminated site
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Output 3.2: Consensus among the general public and major stakeholders built

for the establishment/improvement of OHIS contaminated site

COST-BENEFIT ANALYSIS
FOR REMEDIATION OF THE OHIS INDUSTRIAL SITE

FINAL REPORT

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION (UNIDO)

PROJECT: REMOVAL OF TECHNICAL AND ECONOMIC BARRIERS TO INITIATING THE CLEAN-UP ACTIVITIES FOR
ALPHA-HCH, BETA-HCH AND LINDANE CONTAMINATED SITES AT OHIS

COST-BENEFIT ANALYSIS FOR REMEDIATION OF THE OHIS INDUSTRIAL SITE

Prepared by:
PointPro Consulting

in association with: Poin t
Prof. Trajce Stafilov, PhD Cosaubing

Prof. Elisaveta Stikova, PhD

Skopje, January - May 2019

Cost-benefit analysis prepared to quantify the expected costs
and the social, public health benefits from the intervention
demonstrating how this project will be beneficial to the
society and therefore justifying the clean-up activities.
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Component 4: Clean-up operation initiated and the execution mechanism in place to sustain

the clean-up operations beyond the project period

Output 4.1: ToR for the selection of the technology/service providers for the HCH contaminated
site remediation prepared,;

Output 4.2: Technology/service provider selected;

Output 4.5 and 4.6: Clean up operation/remediation plan prepared by POLYECO and approved
by the working group established within the MoEPP upon consultations with all relevant
institutions to secure safe and environmentally sound remediation;

Output 4.7: Environmental monitoring system/programme established;

Output 4.8: Clean up operation executed.
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fugitive OdOUI', vapour and dust . Traln‘lng of(‘)peraung Entity personnel costs
. . . . TENDER SPEC On-site/off-site support costs
emlssu.ms during the remedial RERDIATTON G T | Operating and mainienance costs
operatlonS; Pre-treatment costs
3. Provisions related to the Utilities costs
excavation, packing, transportation = R e || ndble majerals o
and disposal of the HCH Shethge s Rement of || SRS PR oy
. . b Labour Costs
waste/contaminated soil, -
. . | Post-treatment costs
4. Monitori ng aspeCts Of the Intellectual property costs
remediation. Revitalization plant costs (backfilling the
q a a . treated soil and off-site disposal of the
Upon the finalization of review of surplus of treated soil/concrete)
Bidders’ technical and commercial Monitoring costs
proposals, the company POLYECO Einal tispagal conts:
P. \k' COSLS
have been selected to perform the AR
. . Transportation costs
remediation of the delta dump. S
D Disposal of the HCH || Pisposal costs
waste | Management and administration costs
Other costs
Total:
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Clean up
operation/remediation plan
prepared by POLYECO and
approved by the working
group established within the
MOoEPP upon consultations
with all relevant institutions
to secure safe and
environmentally sound
remediation.

s polyeco
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SITE REMEDIATION PLAN
(Part | - Site Take Over Report)

PROJECT:

EMPLOYER:

Remaoval of Technical and Economic Bamess 10 Inifiating
the Clean-up Activitles for Alpha-HCH, Beta-HCH and
Lindane Contaminated Sites at OHIS

Project No: 100122

United Nations Industrial Developmeant Organization
Procurament Servicas DwslonWCMOIOSSPRO

At A Bravin

Wargramer Strasse 5, Room D-2010

PO Box: 300, A-1400, Vienna, Austna

POLYECO SA. 18" xm National Road Athens-Corinth
GR 19300, Aspropyrgos, Greece

Kostas Tsinkas, Head of Project ang Tender Management
Tol: +30 210 4080000, Fax: +30 210 4617423

Emall: k tsirikosfpolyecogroup.com

November 2020

DATE:

ey Output 4.5: Clean up operation/remediation and business plan prepared by the
selected operating entity in consultation with the technical providers and all
stakeholders and its approval by the operating entity

s polyeco

sustainable solucions

SITE REMEDIATION PLAN

(Part Il - Health and Safety Plan (HASP))

.‘ 3 "h ‘*’:‘,’A' :?::
/ 0. R

b, ’QO.Q’ e
e = BEs

Remaoval of Technical and Econamic Barners ta Initiating the Clean-up
Activities for Alpha-HOH, Beta HCH and Lindane Contaminated Sites at
OIS

Project No: 100122

United Nations | Doveio Org ion (UNIDO)
Procurement Services Division/CMO/CSS/PRO
Wargramaer Strasse 5, Room D-2010

PO Box: 200, A-3400, Vienna, Austra

POLYECO S.A 16™ km National Road Athens-Carieth

GR 19300, Aspropyrgos, Greocs

Koatas Tevikos, Head of Project and Tender Managemant
Tel: +30 210 2060000, Fax +30 210 4517423

Email: k.tsiikosf0polyecogroup. com

November 2020
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Output 4.5: Clean up operation/remediation and business plan prepared by the
selected operating entity in consultation with the technical expertise providers

and all stakeholders and its approval by the operating entity

Cunds v S0 Cotiriet o Boutowin Fisho
¥7 Nowwrmtar 2030
Raterence OO 1 2TSE08GUC Va1

Review of POLYECO Work Plan

1 General

This nety 1 addBon 1o the Evadiation of e Sie Famedianion P wiifien by

TAUWS on the Sto Plan - Part | -« Sto Take Ovar
Raport a8 submitied by POLYECO on Novete 11" 2020 a8 paet of e Revmova of Tachmcal
and Economic Bamevs 1o intiating ihe Clean-up Activlies for Alpha-MCH. Befa-#CH and Lindane
Contaminaied! Stee & OHIS Project No: 100122,

In genaral, It & o clear repoet with a good level of detal. Some Inloomation s missing that &

neodad for 2 Al of the o Ths

*  Crogssecton andior of the to be over the & (deita)-
Gump wih heghts sod exact dmensions

*  Compiete layout of e whole g asa g the of tamparary slorage, he
WalS SI0a08 S0,

«  Entry, exits 1o $he working anea / the project sho
«  Cpeestonnl area (should by wisee|
. crtena v tal quality of e sod and the wastes) from ATM and TREDE

2 Specific remarks

Below the most mportant remarks are piven, for each remark reference fo the Secton and pages
15 givan (the heading). i the pa! varsion of tha Sie Remadiation Plan « Part | (OHIS Remedianon
Plan_Sie take over report_with commensts TAUW) these and offec mones remarks | comments s
Prasaned RS notes

Section 3.4.5, page 22

Pracasions ane named for Mot Weather work. No refacecce is ®ade 10 cold wealher work in this
soction. As a2 msmum. In incoar weas where work takes place using ar purfier resprators,
TMDPIIUes Shockd Do kapl Above Meazing to avesd:

*  Sippery condtions due % freezing and fawing te-freenng of damp coming Som the lants
o Frost bies i miska cue 10 conticons Blowing of cold

N cage 51k 2020 Yomp e arp shoudid bo 10 false
insids the tent,

S polyeco

waraimable solimons

closed mode for off-site transport (inskie closed containers or closed canvas trucks) These
Zone 1 areas are to be clearly demarcated with tape and appropriate signage,

Zone 2: intermediate zone of (211 0W Zanw This applies to

have bean ch d of stockplled HCH , prior Hfs

visually no POPs wasle residues are present, In the!

conta is 1S limited. H low €0

might still be present. The zone will be v | for 1
noval of repacked HCH

Zone 3: Contaminated zone or RED Zone: The contaminated zone applies to all those areas
where HCH wastes are stil freely present. Risk of contact with POPs contamination in this
zone is high and stringent health and safety precaufz=

Entry and exit points to the environmental enclosur] § 2

b { Space available in the Yellow |
pet| ZONE?

AL Lol a f NN KCU L0008, A SeCond | —
cranes will operate only in the GREEN Zone. Ho
Zaone it has to be decontaminated at the !

Each one of the machineries will operate in a

riale signage.
ging filling equipment at suitable operational

—

ool G gme  19.12.2020, 16:19:29
« For all working areas a clearly visible s 3 ‘ ! v

PPE in the local language and with intel
* A communication svstem will be in place

| Temporary storage areas are



Output 4.6: Needed permits for the technology treatment installation obtained

R i A - Py Gonana Compons Manaamsis Rpseiha o Magrbrind vt Yhrss
" Ministria
o ravaee T fiamns Covepad bast snaeh ! Prpublha s Magiuaion a8 Voriat W”m”- dhe Pl Illewllnml
0 2 MiemscTepcrno 23 wienoTia cpe i Ministria e Mjedisit Jetdsoe
oy N IPOCTOPO MANIMARILE dho Plasifikissit
T
. n:::;n_-::. £ WIES T “,“.
% (S K’ﬁ
—“—%ﬂmﬁnm-ﬁ ronsHa, 3a pasraeayname #a Taanor. PaBoryata tpyna ro pasenena [laasor v My sae
Republic of North Macedonia Bpa ccwoni 1A \sen 55 08 3AKDHOT 30 OpraHSSIpD K paGOTA HI UpEaNMTE Ha IEPRANOT 16 MIITISCTEPOT 38 HETOR0 OAOHEY IS CO NPMAGT HA AKTHIMOCTH Kol Tpedia 13
Ministry of Environment np yvupasa (C {5 na Pemyé an.*- q, SH/2000, BozaT npeaseserit COTIACHO NOINTIBHOTO 32KONCKO NPana
and Physical Planning 442002, 82/2008, 16772010, 5172001, %mﬂ " no/zmsn M B0 COFABEHOC (0 Mk 6,1n MUMACTEPCIBOTO 33 WMBOTHA CPOANIA W NPOCTOPMG DBSHMDAISE COEMHO
157 oa 3w E¥Y p na Peny Maseaona” Ep. HpEABMIEHHTE AXTHIINOCTI 1O pamKsTe Ma npoekror Orcrp HI TEAHH en
53/2005, 81/2005, 247200, 159/100. &3,’2” 48/2010, 12472010, /2011, 12372012, CHOMOMCKITO  Gapiepi 38  Sanousysase MA  PEMELHIALMATA  MA  AOKIHMITS
932013, 18772003, 42/ 2014, 44/2015, 129/ 2015, 192/2015, 39/2016 1 99/2018), matencrepor wonrasuompaint co a- HCH, B- HCH n mmass so OXHC pegonso fe ja wngopanpa
24 ACHDOTHE CPRAIHA W HPECTORM0 Maapane ja 14 anpas 2021 roasiea aowece: famiocra s cenojd Gasa o AXTREROCTHTE npeansgenn no Taasor
PEIIEHHE COormacho ropenunesenoTo ce gonece Peuseine KaKo S0 AN3o3HTsoT

3 ozolipysane wa TLsanor 3a pestoaniacigs sa nosanwreror so OXKC AZL Cxoaje

“aenld
KA 2y R ,m
Co oea Pewenie ce ogobpysa Naamara pesmeutiaismis e noxanreror so OXKHC (A A Naser Nuredini
GEF AL Cronje u JaD0UHYROISETO HE AXTHEHOCTITE 35 NHCTEILE N3 KOUTSMMIIHPANATE . N

oonamia co andma-HCH, Gera-HCH » sinan so OXHC® (80 noMaramolimmwor Texcr
TNzanor) gocrasen 30 MUHNCTORCTHOT) 38 AHSOTHA CPEZIMN 1 MPOCTOPIO MAANIGALA
on crpaia i@ POLYECO SA * og . Tpunfa.

w2

[Mpw peasnaepane wa Maawor . POLYECD SA * oy P. Tpuwis 7peba 50 co

MPIRAPIKYHA KON ISANPOMEND M pesananp ua cnre ™ KoW L0
TPOARHACHN B0 NCTHOT I OCOBENO JUA TPRCTAITN KON BCNDENYSANE WA COsaMrre
/e ARTH BTN

MEPP-POPs Unit
4 L TMoAroTonks Ha AOKILIEETY CO PEATA IPAILE 1A CHUHINTG ARTHEMOCTH;
o Micrionpane ia maop apesy Manata (xerra-HCH) genoeida co sormespupan
5 CIMIOKIN 38 19eTaTHIEN TPHTIOOK It IUETDR 30 DPOVMCTYSAne Mi BOIRYNOT

(HEPA o dhmntpet co anramen araen)

o Joumpare it obeseRysane a NokILS)aTa,

o Huctazupase wa = (Mamsieepiga w naxysama oaobpern on
Ofepismeryere Hagun|

o DGeafegynuime s OFIpess 33 ASUMa SITHTR.

3| oA G Hosvats i ¢ Hoped siin w0 Momdrrs st 16 Lerns 03120 41 3 Penpivans Comepas Vase pases Raseurer ¢ Brrebdh i o Magrdans ob bowas 0 3 3%
Mo ras Spwcwers Bucapuassa’ 4p ) Connpr ol Prevwats Beguaticn ne | Sy T 4 Tamarrmn Speiwats linopegnea’ 65 4 Cooope Ind Tronrets Bigmentica” oo 1 Sebap www T g m
erphmns Crmemes Mmssneds Fapuid g v Magrdon oo o Verhe Prorhoans Comepas Vasesman Ropabiha ¢ Vagetuaion o Vevtat
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Output 4.8: Clean up operation executed — Delivery of equipment

The needed equipment and tools (compressors for negative pressure, UN
approved drums and containers; PPE; fog cannon, waste water collection
tanks and waste water filtration unit; decontamination units for the
workers; air monitoring instruments; handheld instrument for soil analyses
(XRF); machinery (conveyor belt with the mounted funnel; trucks,
bulldozers, cranes, etc.) delivered on site
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Output 4.8: Clean up operation executed —
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Output 4.8: Clean up operation executed- site set-up (environmental enclosure)
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Output 4.8: Clean up operation executed - site set-up ( foundations for the environmental enclosure)
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Output 4.8: Clean up operation executed — site set-up (environmental enclosure)
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Output 4.8: Clean up operation executed — site set-up (environmental enclosure)
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Output 4.8: Clean up operation executed - site set-up (Zoning)
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& TAUW

The foreseen quantities of 477 tons of
HCH waste and 127 tons of HCH
contaminated soil excavated based on
the developed excavation strategy for
separation and prevention of mixing
the HCH waste and soil, packed,
temporarily stored, exported (in
accordance with the Basel Convention
requirements) and disposed.

Note

Contact Guado van de Coterlet, llona van der Kroef
Date 3 May 2022

Reference N003-1275608GMC-V01

Excavation strategy — practical interpretation
United Nati industrial D P Orgar (UNIDO) has commenced the
implementation of the Project entitled ‘Clean-up Activities for Alpha-HCH, Beta-HCH and Lindane
Contaminated Sites at OHIS" and contracted TAUW bv for ' The monitaring and supervision of the
Clean-up Activities for Aipha-HCH, Beta-HCH and Lindane Contaminated Sites at OHIS'

(ID: 100122) including the remediation of the Delta (Hexachlorocyclohexane) HCH dump.

The monitoring and supervision tasks definitions related to Lot 1 of the remediation of the Deita

dump, are:

« TaskA-E ion of the G s Site R iation Plan

« Task B - Monitoring of packing of 450 tons of HCH waste and 200 tons of HCH contaminated
soll

« Task C - Monitoring of the transportation of the packed HCH waste and HCH contaminated
soil

« TaskD- Trammg of national counterparts on monitoring and supervision and provision

and tion manuals
. Task E - Venfication of the disposal of the HCH waste and the HCH contaminated soll
« Task F - Evaluation of the reports submitted by the Contractor on fulfilled activities

Task B comprises the actual supervision of the ion and ging of HCH inated
soll and HCH waste. The overall abjective of Task B is 1o ensure thal the contractor complies with
the applicable regulanons the contract, and environmental, health and safety standards. This

is g an ion strategy for the suggested excavation works operations as
proposed in the Work Plan of Polyeco, more specifically paragraph 6.3.1 (see textbox for details).

Output 4.8: Clean up operation executed — Excavation

Workplan Polyeco, Paragraph 6.3.1, last paragraph

The separation of the contaminated soil and HCH waste will be carned out in the basis of the
results and relevant maps of the Sail Investigation executed by Polyeco. Polyeco shall
prevent mixing of wastes and soll by creating different stockpiles based on the layer {depth) of
excavation that will be placed on top of geomembrane on top of basins 2-5, as described
above. E tion shall be d in layers in paraliel to the ground surface and upon
removing of each layer a portable XRF will be used on a oommuous basis for the screening
and ination of ch ion in the d

GEF

Chlaride concaniretion
Low
< 100 ppm at XF
183.7 mg/hg basad on
absrwtory reults®

RREREEI

(Noride concantretionlow ta
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el Tredl mmh-
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Output 4.8: Clean up operation executed — Excavation
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Output 4.8: Clean up operation executed — Excavation
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Output 4.8: Clean up operation executed— Packing (HCH contaminated soil)
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Output 4.8: Clean up operation executed — Packing (HCH waste)
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Output 4.8: Clean up operation executed - Loading (HCH waste)
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1 ROTATIVE COMBUSTION CHAMBER

w

FRONT HEAD
REAR HEAD

4 START AND SUPPORTING BURNER

5 PRIMARY AR FAN

S CHAMBER

EDER

0 SCLID, LIQUID, PASTY AND SLUDGY HAZARDOUS WASTE
1 ULOADING ASHES COCHLEA

MATIC ASHES CHAMBER BURNER

12

GAS TO POST-COMBUSTION CHAMBER




HCH contaminated soil - thermal desorption

Republic of North Macedonia

Ministry of Environment
and Physical Planning

—
Thermaol remediation plo

—
N Wostewoter purification

Pyrolysis plon! |

Studge trootment plant

S

GEF

24

MEPP-POPs Unit
©

\i}:ﬁ,.



/2R
u"mng

Republic of North Macedonia

Ministry of Environment
and Physical Planning

GEF

MEPP-POPs Unit

Output 4.8: Clean up operation executed — disposal certificates
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The environmental and human bio-
monitoring programme established prior
to and during the site clean-up activities
(2 air sampling points at the residential
area in the vicinity of OHIS site; 3 air
sampling points in the remediation area in
OHIS; 1 air sampling point inside the
environmental enclosure; 2 soil sampling
points at the residential area in the
vicinity of OHIS; workers’ blood and rain
water collected from working area).

L

NEPP-POP- Unit

Output 4.7: A monitoring program/system established in the location m

remediation monitoring. The monitoring should take place least at the following
locations and fulfill the following conditions

O

(@)

Inside environmental enclosures including details of proposed continous
and/or periodical measuring equipment

Directly outside the environmental enclosures including details of
proposed continous and/or periodical measuring equipment plus the
planned emergency actions in case of exceedance of the permitted levels
conform Annex 13, “Proposed values for air immisions™ on page 4 of
Annex 13, “Decision tree air monitoring values”™ on page 5 and
“Explanation about derivation of limit values for the Monitoring plan of
the authorities™ on page 6 of the same Annex

At the physical border of the A/B dump, including details of proposed
continous and/or periodical measuring equipment plus the planned
emergency actions in case of exceedance of the permitted levels

At the border /fences of the contractor’s site

Any of the listed OHIS facilities in Annex 10, if falling within the areas of
the Contractor’s site

max 2 weeks mwahl
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Output 4.7: A monitoring program/system established in the location
- delivery of laboratory equipment -
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- delivery of laboratory equipment

9 Canapsin Ma
TR . yraanpzatar ~CH. KPR W us‘ron‘k."
WHNRC TR TO0 She NRANMPAIE PHPOANG MATEMATHHIN GAKYTTTET

mi‘-"v'-?. DI )’ﬂ"lg: 05_ ‘
e P RO norosor pos 1 2y
“ HA BOIYX W NOSRA OXHC
! ¥ Hil"“‘“““ HA 2Z20CTAHATH MIOMCPH HA
Jemzan so OXHC

Crayues Ba JIeH 11.04.2022 roguma, o Crornje nosefy:

1. Myﬂmnu Cencpna Maxenomigja, MunMcreperso 38 KHBOTHR
H DPOCTOPHO TWIARMPaRse, 0 cejurmme #a [nommaa [pecsera
Bawwmﬁp 3. Cromje co EMBC 5262887, BB 4030998358508, (no
nosaTeMoEROT  Texer:  Hopauaven A MOHWTOPMHY), SSCTANVEAH O
suaneTepor Hicep Hypennsi o e16a cTpana n

2. Yumsepawrer Co. Kupwa w Meroa” no  Ceonje, Tipnpoamo-
saremaTiakn daxyarer — Crorje, co cemmme a yi1. Apxistesona” 6p. 3
co EMBC 6462618 t BB 4043009100070, 3acTANYWEH o1 ACKaH0T npod, a-p
Anexcanmnp Crenoponcsw, (80 nosmmosommor  veker:  Maspmwren  s#a
MOFIFTOPIHT) O APYTA CTPAKA,

HPEAMET HA 1010BOPOT

Yaent
[pejyeer 1 gorosopor e HA OPEIILCXNOPHIE COLNIENItE 1o
NOAAYX W novina no oxotia ia OXHC aa speme 10 nOCTAINGETS 16 OTCTPaIrysame
H ZA0CTANATI 30MepIt Ho minun no OXHC, npeky seaame 1a npuMepous on
MOWHA F BOLIVX.

Yen 2

HEspmureior #a MOHICTOPUNIOY ce obBpayEa BO DEPHOL O 12 Meceun aa
B MOHMTODHEP HA OPrasoXROpPHH COSMNHENH|R BO BOMIYX M DOUBA 5O
oxannwra ua OXHC 33 ppesme B DOCTIRIGITE N0 OTCTRARYBATHE MR SA0CTANNTH
nsomepn ma s wo OXHC,

AnamieTe ko ce spurar 3o Jaboparopujata 1 xposarorpadein amame (8o
noarmyomEnor  vewer: JIXA) mn Mucmavyror sa xesnga  ope TTpepomo-
MovemaTiykn Gaxyarer - Cronje.

OArosopio Joine 28 PeRIMIHpIne 0 ORTHEBOCTITE i KIroTHVIame 1

Cranoesa, soupesen upo¢wopunpo¢»n—p.lu; Borpanow, perosen npodecop
Hnenerytor sa xesia npr @axyreror.

Output 4.7: A monitoring program/system established in the location
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MINIBTRIA K MoRDIRIT un-u
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N e 23 O‘tmi..
AOorosor
38 DPINETHC KA MONNTOPHNT 118 TPHCYCTRO A XeKCAIOPOIIKAOXC RN
(HCH) 80 kpura na paboTRIILITE 1 80 SrMocdePOKa ROAR 34 BPeMe 1w
BOCTANKATA UA OYCTPANYBAILE Ba 3aocranaTn waowepn xa HCH so OXHC

Crunynent nowesy:

L I'ely&lln Censepun  Maxeaomjs, Munucreperwo oa mn
W HPOCTOPHO TAANMPAILE. O CHmInTe 1 Ilnowyas
Bommu Op. 3 Cxompe co EMBC 5262887, E/IE mm::
monaTaMomeoT  Toxer:  Hapeusres  sa mmowur). Jacranysas o
srEncTepor Haoep Hypeasie oa eama crpana W

2. Hucrwryr a4 janno sapasje - Cxonje, co cexmme 7a ya. 50 Lenania” 6p.
6 co EMBC 4066383 n EJIE 4030082108064, sacranysar on mpexcrop Jon, a-p
[lafiay Mement, (80 BOIATAMOIIMOT TeXCT: Haspamen o MoRMTOpISHT) 04
APYTa CTPaRA.

TIPEIMET HA JIOINOBOPOT

“en 1
TTpeaser wa I0roscpot e Mowrropioer 1 npucycrsoro Ko HCH no kpara s
PaomIMIIITe Mty 50 PesseURIIGD Hi KOHTEMHHMPAMATS Soxanmfa no OXHC,
KEED ¥ 32 aTMeCepexaTa BoJ (COBPAMATA AORIOUMNNILE ) 53 RPOME M TIOCTRIIKATY
13 OTCTPANYRARE 1A ss0cTanam anomeps wa HCH wo OXHC, npexy sexame ma
TIPHMEDOILH O KPS 1t aTMOCHEPCI DO

Lren 2
HanpuinTeaor Hil MOHMIDPHHEOT ce Oliepayua A0 38 BPONE HE NOCTRIXATH 153
OTCTRRHYRSHe 162 saoctuame waomepn na HCH o OXHC so nepioa aa 15 mecoi
An iesmene moTHo 83 AEATHIN, O XM 75 e 33 npecyerno na HCH o kpera
mmmusmmwuﬂmumw-w
Asaunosere fe ce npwar 00 QALY 33 XEMHCIE H PALLSOACUDXN aRAARIH (5O
aocrrasommme Torer: OXPH) sa Hucneryror sa fasuo yipasje-Cronje.

BCK3, PAKODOUMTES 16 OUI0N 3a
XOMACIN M PUTHONOUINN HCIINTYBaMS ( ), »-p comen. Awwra Hajneswooxs,
ROBOMMTES HA OULICISINE 50 KONTAMRIRONTH H eXOTORCMKOA0NMS 1t npod, A ~p
Mcaserit CTInmna, POXOBTITEN 118 DATETENHE 52 MEDHLIND 152 TPV 1 RPOLEHES
13 ATPABCTHESN PRAHIIN, TP (A 38 JIDESCTHENE EX0ADA,
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Output 4.7: A monitoring program/system established in the location

- working area

Locatlon - 3 Location - 1 Locatlon - 2
GTIIE- 13, | Voo Mooy aton |  [iowarmiocn| | emmiiansears
Parametors
Rasults from testing (standar) Units PUF (A) ng/ma PUF (B) ng/ma PUF (C) ng/m3
4.1.1 a-HCH pg/PUF 11.28 1,175.00 10,88 1,133,393 1.41 146.88
4.1.2 [3-HCH g/PUF 117 121.88 8,04 837.50 0.66 68.75
413 y-HCH g/PUF 0.41 42.71 0,40 51,04 0.10 10.42
414 5-HCH g/PUF 0.41 42,71 0.33 34,38 0.08 8.33
415 ¢ HCH* g/PUF 0,06 0.25 0.26 27.08 0.03 313
417 HCB 4g/PUF - - s = . -
Location - 3 Location - 1 Location - 2 Location -4
Northside of storage  Westsidoofthe Eastside the Inside of the enviranmental
21/03/22 - 27/03/22 | Baseline Monitorin, A IRRARE e d CoA, DR ol A AT S ity N Lz,
bl ‘  warehouse enviranmental enclosure enviranmental enclosure. enclosure
Parametors
‘Rasults from testing (standard) Units PUF (A) ng/m3 PUF (B) ng/md PUF (C) ng/my PUF (D) ng/m3d
411 a-HCH W/PUF 4.67 476,04 5,50 582,29 49.57 _ 39.21 4,084.38
4.1.2 [3-HCH g/PUF 1,68 164.50 4.32 450.00 4.27 444.79 1.72 179.17
Completion of 313 V-HCH \gIPUT 0.13 13,64 028 2917 144 150,00 5.87 611,46
enclosure 414 %-HCH /PUF 0,10 10.42 0.21 21,88 0.57 50.38 3.21 334,38
415 ¢-HCH" g/PUF 0.00 0.00 0.08 8.33 0.19 19.79 0.0 0.00
7RI o T E —- 1-3!,.7 T - et
41,7 HCB g/PUF - - - - 0.06 6,25 0.40 41,67
Location - 3 Location - 1 Location - 2 Location -4
28/03/22- 03/0aj22 | COmmencementof Northside of storage Westside of the Eastside the Inside of the environmental
excavation activities warehouse environmental enclosure environmental enclosure _enclosure
Results from testing 7‘;‘.’:{’:’;‘:;; Units PUF (A) ng/m3 PUF (B) ng/m3 PUF (C) ng/m3 PUF (D) ng/m3
4.1.1 a-HCH g/PUF 4.10 474.54 2.99 346.06 12.30 33.32 3,856.48
4.1.2 |8-HCH ug/PUF 0.08 9.26 0.08 9.26 1.42 164.35 1.11 128.47
4.13 Jy-HcH ug/PUF 0.19 21.99 0.35 40.51 0.00 0.00 14.01 1,621.53
414 |5-HcH Lg/PUF 0.06 6.94 0.16 18.52 0.29 33.56 5.81 788.19
4.1.5 ¢-HCH" ug/PUF 0.01 1.16 0.02 2.31 0.00 0.00 0,54 62.50
| XK ‘otal HCH. HgiPL 445 515.05 361 —a17.82_ 14.01 1,621.53 55.79. 6,457.18
lai7 |HcB ug/PUF 0.01 1.16 0.01 1.16 0.43 49.77 3.06 353.01
Location - 3 Location -1 Location -2 Location - 4
Continuation of Northside of storage We | Eas de the f the envi
04/04/22-10/04/22 excavation activities warehouse ‘environmental enclosure ‘enclosure
Results from testing '?:[::‘d:t;')s Units PUF (A) ng/m3 PUF (B) ng/m3 PUF (C) ng/m3 PUF (D) ng/m3
4.1.1 a-HCH Lg/PUF 9.56 829.86 8.68 753.47 40.27 58.78 5,102.43
4.1.2 |g-HCH ug/PUF 0.56 48.61 0.25 21.70 1.88 163.19 2.43 210.94
413 Jy-HcH g/PUF 0.38 32.99 0.85 73.78 152 131.94 37.01 3,212.67
414 | B ug/PUF 0.35 30.38 0.60 52.08 0.64 55.56 20.98 1,821.18
415 ug/PUF 0.04 3.47 0.05 4.34 0.14 12.15 1.37 118.92
— re— — — — —
416 F 1088 04444 1043 905.38_ 4445 3,858.51 12057 10,466.15
417 1ig/PUF = = - - . 2 3.05 264.76
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Output 4.7: A monitoring program/system established in the location

- residential area -

l‘@‘? 15.4.2022 6.5.2022 23.5.2022 15.6.2022 27.6.2022
S L MED s8 MED s8 MED s8 MED s8 MED s8
HCB pg/kg
alpha HCH pg/kg 84.36 18.05 98.49| 2056.4 72.17 61.24 12.56 26.86 36.91 10.86 —
beta HCH ug/kg 21.81 30.73| 109.27| 777.52| 104.34 65.05 13.47 36.79| 876.44 15.37| Tso-30min [5x8h  [30+30 min
oot |gama HCH ue/ke 2.72 3.15 494 19.72 8.54| 0.028 2.70 250  3.62 3.10|
éb\v ' 93] HCH delta HCH ug/kg 8.58 8.74 25.92 41.81 31.45 29.42 6.60 6.30 19.91 11.07| & 5021 5571 519
1.0|B-HCH 3 0.96 0.45 0.45
T 0.4[y-HCH epsilon HCH pg/kg 4.28 28.45 4.22 2.77 12.25 8] 262] 139 129
Finigecun B frompant e |Total HCH ug/kg 11.30] 11.89] 35.14] 89.98] 44.21] 3222 930] 880 3578 1417|702
Total HCH (PCB 28 pg/kg 7 9,30, 9.41 8.07
1.3|Heptachlor 12 2.66 197 1.15
0.7 [idrin Heptachlor ug/kg
ks ,p'-DOE
0.7 :If‘;-endosu PCB 52 ug/kg
06[pp-00f__ |Aldrin pe/kg
e [Heptachlor epoxide trans g /ks
i: :":j;'m Heptachlor epoxide cis |ug/kg 8] <55] <55| <55
T8[ps 001 _ |0,p'-DDE ne/kg
: 2885120' PCB 101 l-lg/kg 9 2,78
GEF *|pceiis__ |alfa-endosulfan pe/keg
+ |pce1s3 5
“lrcs13s  |PR-DDE pne/kg
© 178150 IDjeldrin ug/kg 0.257 0.842 1.17 1.47 1.38 3.90 0.26 3.89 0.918 24.79
o,p'-DDD pe/ke 1.13 1.00 0.202 0.084 0.191 0.185 1.02 0.97 0.153
Endrin ug/kg 3.21 2.92 0.703 0.529 0.827 0.665 3.25 0.799 3.25 3.50
/(’ PCB 118 pg/kg 0.872 0.803 2.45 2.54 2.64 2.50 0.989 0.734 1.53 2.79
wsw:o;:.umt p,p-DDD ue/ke
o o,p'-DDT pg/kg 0.401 0.232 0.332 0.281 0.369 0.352 0.414 0.379 5.34
m PCB 153 ue/kg 0.478 0.496 0.172 0.36 0.345 0.291 0.39 0.592 0.388 2.62
p,p'-DDT pg/kg 0.02 2.86
PCB 138 ng/kg 18.96
PCB 180 pe/ke
dry w 0.8083| 0.7961| 0.8496| 0.8018| 0.8456| 0.9023| 0.8643| 0.8217| 0.9082| 0.8435
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Parameter Limits
COD 125 mg/l
BOD 30mg/l
Total Suspended Solids (TSS) 30 mg/l
Total Hydrocarbons S mg/l
HCH-isomers
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Output 4.7: A monitoring program, system established in the location
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TEST REPORT

Certificate No : 22-0398-076-0324-02
Date of Issue : 06/12/2022

<% eurofins

iz

athens analysis

laboratories
29 Nafphou St » Metamorphosi 144 52 » Athens * Greece

o

N

) §

“

»
"/..J:D\.\\“

Cert. No 102

Tel: +30 210 7470500 Issue No : 1

emall: @ are www.ergastina.gr

CUSTOMER DETAILS

Customer : POLYECO S.A.

Address + 16th km of Athens-Korinth Nl Road, 19300, Aspropirgos

SAMPLING DETAILS

Responsible for sampling : CUSTOMER

Sampling Date 1 28/11/2022

SAMPLE DETAILS

Sample Code . 324810324

Sample Description : WATER SAMPLE AFTER FILTRATION POLYECO- GEORGE TSAIMOS

Analysis carried out by : EUROFINS Athens Analysis Laboratories Date of starting the analysis © 28/11/2022
Condition / Quantity of Sample : NORMAL Date of finishing the analysis : 06/12/2022

Receipt Date v 2811172022

Parameter Method Unit Do::'t:r n Parametric Value Result
Tolal Suspanded Solie (109:105°6) ~ ENOT.EN872:3005 mg! 06 - NotDetgeted:
Biochemical Oxygen Di d (BOD) OE-7.0-41 mgll 02 2 - Not Detected
Chemical Oxygen Demand (COD) 1SO 15705:2002 mghl 02 3 - Not Detected
Dilluted or in emulsion HCs-Mineral Oil

(C10-C40) OE-7.0-83 (GC-FID) pgh 8 - Not Detected
Hexachlorocyclohexane (HCH), .

alpha-isomer OE-7.0-79 (GC-MS/MS) pgh 0.006 - Not Detected
Hexachlorocyclohexane (HCH), .

beta-i OE-7.0-79 (GC-MS/MS) pgh 0.006 - 0.056
HCH-delta OE-7.0-79 (GC-MSMS) * pgh 0.006 - 0.047
Lindane (Gamma-isomer of >

hexachlorocycioh (HCH)) OE-7.0-79 (GC-MS/MS) pgh 0.006 - 0.170

(*) Test outside the scope of accreditation.

CAIN AC TCOT DEOADT
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Output 4.7: A monitoring program/system established in the location
- Medical check up (general condition and workers blood)
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In order to secure the sustainability of
the clean up activities beyond the

project lifetime, the government
established a mechanism (Multi-
partner Environmental Fund) for

continuous provision and generation of
funds that are particularly needed after
the project phase for ensuring the
complete remediation of the
contaminated site.

%— Output 4.8: Clean up operation executed

+ Republi of Macedonsa
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19.12. 2048
MEMORANDUM OF UNDERS

BETWEEN
THE UNITED NATIONS OFFICE FOR P!
AND
THE GOVERNMENT OF THE FORMER YUGOSLA

THE EMBASSY OF NORWAY TO THE REPUBLIC OI
NORWEGIAN MINISTRY OF FORE

This Memorandum of Understanding ("MOL") s entered it
for Project Seevices (hersinaler referred to as "UNOPS®),
Yugoslav Republic of Macedonia, (hereinafer referred it
dNMhMRMdsm representing the |

a8 b of N y) UNOPS
mnmm:mm»nmm

WHEREAS, UNOPS is a subskilary organ establishad by |
of 19 September 1994 as a central resource for the |
management and othar capacity dovelopmant activities, as
cost-affective services (o partners in its speciaized areas;

WHEREAS, the UNOPS Stratogic Plan for 2017-2021

mmmmaw\mwm
paratve ady ge and exp

WHEREAS the Partes acknowledge thal their respectiv
intarest where daser collaboration in the form of a partne
would be of mutual beneflit and increase thareby (he effe
mandale, role and function;

NOW, THEREFORE, the Parties agree (o cooperate as folk

Article |
Purpose

11 The purpose of this MOU is 1o provide & frame
colisboration between the Parties, on a non-excusive
hotspots, and mitigating the envronmental risks thass hots
Yugoslav Republic of Macedania (heswinsiler refered o as

Royal Norwegs 4

— financial mechanism for remediation continuation —

Repubiic of Macedonia
Government of Republic of Macedonia

17 December 2018
Your Excellency

Hereby | declare that the G
Macedonia agrees with the provis
Understanding between the Unite
Services ard the Government of the |
Embassy of Norway to the Republ
Narwegian Ministry of Foreign Affai

It is considered that with thi
Republic of Macedonia has s
Understanding  between the Unite
Services and the Government of the
Embassy of Norway to the Republ
Norwegian Ministry of Foreign Affai

However, | declare that the R
accept the denomination used fo
mentioned Memorandum having Ir
name of my country Is the Republic o

Please accept, Excellency, 1l
consideration.

Presi
th

T0

H.E Arne Sannes Bjornstad
Ambassador Extraordinary and
Plenipotentiary of the Kingdom
Norway in the Republic of Serbi:

Graeme Tyndall
Authorized reprezentative of the Ul
Nations Office for Project Services

IEPP-FOPI Unit

GEF

Q

E."m:., o Kfaqadon R&'&"é%‘\?enu?
VERSUT

HA PEﬂVBnHKA CEBEPHA MAKEA
GEVERME

: Bp.-Nr.
____rop.-vitl
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Cxonje-Shkup

UNITED NATIONS OFFICE FOR PROJECT SERVICES
and

The Government of the Republic of North Macedonia

Multi-partner Environmental Fund

Clean up of Ohis Site



Achieved results

Challenges

1,610 tons of HCH waste and HCH
contaminated soil exported and
disposed, while 210 tons of HCH
contaminated soil packed, temporarily
stored awaiting exportation

Closing of the financial construction for
finalization of the clean-up of the smaller
dump

Analytical capacities for detection of
POPs in different matrices enhanced

Lack of financial resources for clean-up of
the bigger HCH dump (around 50,000
tons)

A monitoring program, system
established at OHIS for monitoring of the
remediation process

Lack of financial resources for clean-up of
the dump in Pelenica (around 51,500
tons of mixed waste containing HCH,
industrial and construction waste and
contaminated soil)

Regular inspection supervision
established to control the remediation in
OHIS

Satisfactory

Financial mechanism established to
sustain the clean-up of the smaller HCH
dump

The mobilization of new funds is very
slow but there are promising signals




U NI Do Republic of North Macedonia
N % Ministry of Environment
w and Physical Planning GEF

Thank you for the attention

POPs Unit

Ministry of Environment and Physical Planning

Aleksandar Mickovski Suzana Andonova
POPs Unit POPs Unit
a.mickovski@pops.org.mk s.andonova@pops.org.mk

aleksandar mickovski@yahoo.com suzana andonova@yahoo.com
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