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  السنوات مشروع متعدد –ورقة تقييم المشروع 

 إقليم أوروبا وآسيا الوسطى
  

 الوكالة  عنوان المشروع أوال:

تيجية إقليمية إلدارة نفايات المواد المستنفدة مشروع تدليلي إلسترا
 لألوزون والتخلص منھا

  اليونيدو/ اليونيب

 
 والھرسك وكرواتيا والجبل األسود البوسنةوحدات األوزون الوطنية في   الوكالة المنسقة الوطنية:

  
 وع.أحدث البيانات المبلغة عن استھالك المواد المستنفدة لألوزون المعالجة في ھذا المشر

 
 )2011(باألطنان بقدرات استنفاد األوزون في  7ألف: بيانات المادة 

   0  المرفق األول: الكلوروفلوروكربون
    
  

 )2011باء: البيانات القطاعية للبرنامج القطري (باألطنان بقدرات استنفاد األوزون في 

 
 طنا بقدرات استنفاد األوزون 40.0دوالرا أمريكيا. مجموع اإلزالة  374,915التمويل اإلجمالي   خطة أعمال السنة الجارية:

  
 عنوان المشروع

 غير معروف  استنفاد المواد المستنفدة لألوزون على مستوى المنشئات
زون التي ستتم إزالتھا والمواد المستنفدة لألوزون المواد المستنفدة لألو

 المدخلة
 غير معروف 

 نعم  المشروع في خطة األعمال الجارية
 نفايات المواد المستنفدة لألوزون  القطاع

 قطاع خدمة التبريد  القطاع الفرعي
 طن بقدرات استنفاد األوزون  14.54  تأثير المشروع
 شھرا  24  مدة المشروع

 في المائة 100  كية المحليةالمل
 %  عنصر التصدير

  364,480 بالدوالر األمريكي  المنحة المطلوبة من الصندوق المتعدد األطراف
  274,480   اليونيدو
 90,000  اليونيب

   تكلفة دعم الوكالة المنفذة
  19,214 بالدوالر األمريكي  (%7)  اليونيدو
 11,700 بالدوالر األمريكي (%13)  اليونيب
 395,394 بالدوالر األمريكي مجموع تكلفة المشروع للصندوق المتعدد األطراف

 12.54 دوالر أمريكي/ كيلوغرام  مردودية التكاليف
 مدرجة   المعالم البارزة لرصد المشروع

 
 النظر بصورة إفرادية  توصية األمانة:

 

 المجموع كميةالقطاع الفرعي/ الالقطاع الفرعي/ الكمية المواد المستنفدة لألوزون
 0    الكلوروفلوروكربون
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 وصف المشروع

 
 
سية، نيابة عن حكومات البوسنة والھرسك وكرواتيا والجبل األسود قدم اليونيدو، بوصفه الوكالة المنفذة الرئي .1

إلى االجتماع التاسع والستين مقترح مشروع بشأن مشروع تدليلي رائد إقليمي إلدارة نفايات المواد المستنفدة لألوزون 
دوالر  27,102ة دوالرا أمريكيا زائدا تكاليف دعم الوكالة البالغ 542,154والتخلص منھا بتكلفة إجمالية تبلغ 

 بالصورة التي قدمت به في األصل.لليونيب  أمريكيا  دوالرا 20,147و أمريكي لليونيدو

 خلفية
 
نظرت اللجنة التنفيذية في االجتماع الخامس والستين طلبات إلعداد مشروع لوضع استراتيجيه للتخلص من  .2

االستھالك في إقليم أوروبا وآسيا الوسطى  المواد المستنفدة لألوزون وتدميرھا ألربعة بلدان ينخفض فيھا حجم
(تعاون والھرسك وكرواتيا والجبل األسود وتوركمنستان) اشتركت في تقديمه حكومة الجمھورية التشيكية  البوسنة(

المعلومات ، أن كمية ضمن جملة أمورثنائي)، واليونيدو. وخالل المناقشات التي دارت بشأن المشروع، لوحظ، 
، ولم يكن حجم المواد المستنفدة 58/19لنظر المشروع غير كافية، والتلبي متطلبات المقرر المفصلة المتاحة 

بدرجة كبيرة. ومع ذلك، كان المشروع يمثل أول نشاط  الألوزون التي سيتم التخلص منھا للبلدان األربعة واضح
األخرى التي ينخفض فيھا حجم وسوف يمثل نموذجا ھاما للبلدان  ،إقليمي للتخلص من المواد المستنفدة لألوزون

أمريكي زائدا  دوالر 70,000االستھالك. وبعد ذلك قررت اللجنة الموافقة على مقترح المشروع بمستوى تمويل قدره 
دوالرا أمريكيا لليونيدو  2,625دوالرا أمريكيا لحكومة الجمھورية التشيكية و 4,550تكاليف دعم الوكالة البالغة 

(أ) 65/14لدى تقديم المشروع التدليلي الكامل (المقرران  58/19المطلوبة في المقرر بشرط تقديم المعلومات 
 ).65/15و

وخالل مرحلة إعداد المشروع، سحبت حكومة توركمنستان مشاركتھا من المشروع بالنظر إلى أنھا ال  .3
 .58/19المبادئ التوجيھية الواردة في المقرر  تحققتستطيع أن 

  وصف المشروع
  
ناحية الف من المشروع في التدليل على أن باإلمكان أن يصبح نھجا إقليميا حال مستدام وفعاال من يتمثل الھد .4

للتخلص من نفايات المواد المستنفدة لألوزون وخاصة في البلدان التي ينخفض فيھا حجم االستھالك حيث  يةالتكاليف
ة إلنشاء مرافق تخلص محلية. وفي ظل ھذه عادتكون الكميات المجمعة من المواد المستنفدة لألوزون غير كافية 

 الظروف يجري عادة تصدير المواد المستنفدة لألوزون للتخلص منھا بتكاليف إدارة وإدارية بالغة االرتفاع.

  كمية النفايات من المواد المستنفدة لألوزون
  
ختلفة من التطور: نظم جمع النفايات الحالية في البوسنة والھرسك وكرواتيا والجبل األسود في مراحل م .5

أطنان مترية من نفايات المواد المستنفدة لألوزون سنويا. وال  10متقدم للجمع مع تراكم ثابت يبلغ  فلدى كرواتيا نظام
وصلت إلى  والھرسك نظام مؤسسي لجمع النفايات إالّ أن إنشاء خطة لالسترجاع وإعادة التدوير البوسنةيوجد لدى 

ولدى  ،إدارة إزالة المواد الھيدروكلوروفلوروكربونية التي تنفذ بدعم من اليونيدو)(كعنصر من خطة  مرحلة متقدمة
 الجبل األسود نظام للجمع إالّ أنه في مرحلة مبكرة من التطوير.

طن متري من نفايات المواد  43.22وبغية تحقيق ھذا الھدف، يقترح المشروع اإلقليمي معالجة التخلص من  .6
تنفيذ  فترةطن متري سيجري جمعھا خالل  23.950طن متري جمعت بالفعل و 19.271المستنفدة لألوزون (

 .ألولاسنتين) على النحو المبين في الجدول  ةالمشروع البالغ
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  الكميات التقديرية من نفايات المواد المستنفدة لألوزون التي سيجري التخلص منھا في المشروع: األول الجدول

  الموقع
 ألطنان المترية)كمية المواد المستنفدة لألوزون (با

الھيدروفلوروكربون 
-11

الھيدروفلوروكربون 
-12

 الخالئط
-الھيدروكلوروفلوروكربون 

 ب141
 المجموع *بروميد الميثيل

       الكميات التي جمعت بالفعل
 13.416 0.395  7.249 5.772  كرواتيا

 0.095    0.095  البوسنة والھرسك
 5.760  5.760    الحبل األسود

 19.271 0.395 ** 5.760 7.249 5.867 - لمجموع (التي جمعت)ا
        الكميات التي سيجري جمعھا

 23.000   23.000   كرواتيا
 0.400     0.400 البوسنة والھرسك

 0.550    0.110 0.440 الحبل األسود
 23.950 - - 23.000 0.110 0.840 )ستجمع(التي  الكميات مجموع

 43.221 0.395 5.760 30.249 5.977 0.840 المجموع الكلي

 بروميد الميثيل      (*)
، وأغلقت نشاطھا بعد ذلك دون استخدام ھذه الكمية اشترتھا شركة كانت قد قامت قبل ذلك بتحويل عملياتھا في مجال الرغاوي إلى البنتان  (**)

 ب الذي كان قد استورد بالفعل.141-الھيدروكلوروفلوروكربون
 

  عأنشطة المشرو
  
 تنقسم األنشطة المحددة التي ستنفذ في إطار ھذا المشروع إلى أربعة عناصر: .7

: تجميع نفايات المواد المستنفدة لألوزون على المستوى الوطني بما في ذلك تحديد 1العنصر   )أ (
واختيار المرافق التي سيحتفظ فيھا بالمخزونات الوطنية من نفايات المواد المستنفدة لألوزون، 

ھزة (اسطوانات موحدة) والمساعدات التقنية لتحليل مكونات مخزونات نفايات المواد وتوفير األج
 المستنفدة لألوزون وإعداد الوثائق المطلوبة؛

: نقل نفايات المواد المستنفدة لألوزون وتدميرھا بما في ذلك تقييم الوسائل المثلى لنقل 2العنصر   )ب (
تدمير ليوجد في أي من ھذه البلدان أي مرافق ھذه النفايات إلى مرفق االتحاد األوروبي حيث ال

لشحنات الثالث المقررة مع مراعاة متطلبات اتفاقية بازل. وسيجري استكشاف خيارين من ا
المجمعة من المواد المستنفدة لألوزون للبلدان الثالثة في لتدمير وھما تحميل النفايات اخيارات 

الملوثات العضوية الثابتة الذين ة المحليين مثل وسيلة نقل واحدة، وتحديد أصحاب النفايات الخطر
سيكونون مستعدين للمشاركة في نقل نفاياتھم مع النفايات المجمعة من المواد المستنفدة لألوزون من 

 المشروع. وستصدر شھادة يعلن فيھا عن كمية نفايات المواد المستنفدة لألوزون التي دمرت؛

يمي بشأن التخلص من المواد المستنفدة لألوزون لتقاسم : إقامة منتدى للتعاون اإلقل3العنصر   )ج (
الخبرات وتوفير التدريب والمعارف التقنية وتنظيم عمليات التخلص المشتركة بين البلدان الثالثة. 
ويتوقع أن يوفر المشروع الدعم المؤسسي وتنمية القدرات المالئمة التقنية والخاصة بالموارد 

 فدة لألوزون بما في ذلك التجميع والتخزين والتخلص؛البشرية إلدارة المواد المستن

: استثارة الوعي والتدريب ورصد المشروع بغية ضمان أن تكون النفايات من المواد 4العنصر   )د (
سليمة، سيجري رصد وتم التخلص منھا قد أخذت باالعتبار بصورة المستنفدة لألوزون التي جمعت 

ينشأ نظام للرصد في كل بلد وتجميعھا من منطلق العملية بصورة وثيقة، وتسجيل البيانات (س
 إقليمي).

ويتضمن المرفق األول بھذه الوثيقة موجزا لألوضاع األساسية في البلدان المشاركة الثالثة في جمع نفايات  .8
 المواد المستنفدة لألوزون وإدارتھا.
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  اتفاقية استكھولم
  
قيقة أن البلدان الثالثة من البلدان األعضاء في لدى تنفيذ المشروع الرائد، سيتركز االھتمام أيضا على ح .9

من اتفاقية  7المادة اتفاقية استكھولم. قد استكملت كرواتيا بالفعل خطة التنفيذ الوطني الخاصة بھا المطلوبة بموجب 
ددة استكھولم والتي تبين وجود مخزونات كبيرة من الملوثات العضوية الثابتة (وخاصة المواد ثنائية الفينيل المتع

والجبل األسود فھما يضطلعان بعملية إعداد خطة التنفيذ الوطنية التي جرى فيھا تحديد الكلور). أما البوسنة والھرسك 
. وھذا أمر مھم بالنظر إلى أن المشروع يقترح استكشاف إمكانية إنشاء/ ووجود المواد الثنائية الفينيل المتعددة الكلور

 للمواد المستنفدة لألوزون، وتنظيم عمليات تخلص موحدة/ مشتركة. مؤقتة مشتركةتعزيز ترتيبات تخزين 

  الرصد والتحقق من التدمير
  

أعاله، سيصدر مرفق التدمير بعد تدمير كل شحنة من نفايات المواد المستنفدة  7ير في الفقرة كما أش .10
جميع نفايات المواد  أخذة ضمان تدميرھا. وبغيلألوزون شھادة تبين تفاصيل كمية المواد المستنفدة لألوزون التي تم 

المستنفدة لألوزون في االعتبار، سيجري رصد العملية عن كثب وتسجل البيانات. وسيجري إنشاء نظام للرصد من 
كل بلد وتدعيمه أيضا من منطلق إقليمي. والتوجد مخاطر من حدوث تضخم في األحجام أو مخزونات غير مؤھلة 

 اج في ھذه البلدان الثالثة.إلى عدم وجود مرافق لإلنتبالنظر 

  اإلدارة المالية للمشروع
 

تستند استراتيجيه المشروع المالية والخاصة باإلدارة إلى نھج التعاون اإلقليمي في تحقيق التخلص المنسق  .11
 الوطنية فيما بين البلدان المشاركة الجمعللمواد المستنفدة لألوزون. ويتوخى ھذا المشروع تحقيق التجانس في جھود 

لترشيد كمية النفايات التي يجري شحنھا للتخلص. وسيدلل علما أن بالوسع خفض أسعار التخلص بدرجة كبيرة الثالثة 
إذا كانت الكميات كبيرة أو يمكن إرسالھا بصورة مشتركة إلى مرفق التخلص جنبا إلى جنب مع الملوثات العضوية 

وع الذي سيعالج النفايات المجمعة حديثا للتخلص منھا في يصمم نظام مالي من نتائج المشرالثابتة األخرى. وسوف 
المستقبل دون االعتماد على مصادر تمويل خارجية. وسوف يغطي التمويل من الصندوق المتعدد األطراف تكاليف 

المواد المستنفدة لألوزون المتوافرة في الوقت الحاضر بتصديرھا إلى مرفق تدمير معتمد في االتحاد تدمير نفايات 
 األوروبي وسيقدم تمويل إضافي من الشركاء من البلدان الثالثة مما يشكل نوعا من التمويل المشترك.

  تكلفة المشروع
 

أمريكيا على النحو المبين في  دوالرا 542,154كان التمويل اإلجمالي المطلوب للمشروع قد قدر بمبلغ  .12
 .لثانياالجدول 
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 التكاليف المقترحة للمشروع: لثانياالجدول 

  

 الوصف
 كاليف بالدوالرات األمريكيةالت

الصندوق المتعدد 
 األطراف

التمويل 
 المشترك

 المجموع

   1 العنصر

 259,324 259,324 - إسھام من مراكز التجميع وإعادة التدوير -الوطنية الجمعجھود 

 69,000 - 69,000 بما في ذلك شھادة السالمة للجمعلترا  950االسطوانات الموحدة سعة 

 3,400 - 3,400 بما في ذلك شھادة السالمة للجمعلترا  200ات الموحدة سعة االسطوان

 18,000 - 18,000 ل الدوليقاستئجار حاويات شحن موحدة للن

 8,400 - 8,400 للجمعأدوات وأجھزة 

 2,620 - 2,620 الجمعالنقل الداخلي ألغراض 

 24,000 - 24,000 رجاع وإعادة التدوير الوطنيةتكاليف الموارد البشرية لتجميع المخزونات عند مراكز االست

 5,000 - 5,000 اختبار المخزونات قبل التصدير

 3,000 - 3,000 الوثائق والتوسيم

 3,221 - 3,221 في المائة) 5مصروفات غير منظورة (

 395,965 259,324 136,641 1المجموع الفرعي للعنصر 

 2العنصر 
 18,000 - 18,000  والتأمين (ثالث شحنات) GPSائي بما في ذلك التتبع بنظام النقل إلى مرفق التدمير النھ

 4,500 - 4,500 تطھير واختبار الصھاريج الموحدة عند مرفق التدمير

 216,103 - 216,103 التدمير

 11,930 - 11,930 ائة)في الم 5مصروفات غير منظورة (

 250,533 - 250,533 2المجموع الفرعي للعنصر 

 3عنصر ال
 45,000 - 45,000  إنشاء منتدى تعاون إقليمي بما في ذلك حلقات عمله الثالث

 20,000 - 20,000 األخرى 5دراسة حالة لنشر نتائج المشروع في بلدان المادة 

 3,250 - 3,250 ائة)في الم 5مصروفات غير منظورة (

 68,250 - 68,250 3المجموع الفرعي للعنصر 

   4العنصر 
إعادة التدوير ‘تبرات والتدريب على التخفيف من المخاطر ألغراض مراكز االسترجاع والمخ

 الوطنية
10,000 7,000 17,000 

والھرسك والجبل األسود لنشر خبرات نظام االسترجاع وإعادة  البوسنةالتدريبات المحلية في 
 التدوير في كرواتيا

10,000 3,000 13,000 

الملوثات العضوية الثابتة وحجمھا  - شترك للمواد المستنفدة لألوزونوضع وتنفيذ مفھوم الجرد الم
 والتخلص منھا وبرنامج استثارة الوعي

5,000 6,000 11,000 

 17,400 10,800 6,600 تحديد عمليات التفتيش التنظيمي إلدارة المواد المستنفدة لألوزون

 86,000 35,000 51,000 إدارة وتنسيق ورصد تنفيذ المشروع

 4,130 - 4,130 ائة)في الم 5صروفات غير منظورة (م

 148,530 61,800 86,730 4المجموع الفرعي للعنصر 

 863,278 321,124 542,154 المجموع الكلي
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  تعليقات األمانة وتوصياتھا
  

  التعليقات
  

  المقررات ذات الصلة المتعلقة بالتخلص من المواد المستنفدة لألوزون

 ات ومالحظات واسعة النطاق على المشروع المقدم استنادا إلى المقررات التالية:قدمت األمانة تعليق .13

المبادئ التوجيھية المؤقتة لتمويل المشروعات التدليلية للتخلص من المواد المستنفدة لألوزون وفقا   )أ (
 )؛58/19(المقرر  1العشرين لألطرافالصادر عن االجتماع  XX/7من المقرر  2للفقرة 

النافذة التي أنشئت لتدمير المواد المستنفدة لألوزون في البلدان التي ينخفض فيھا حجم االستھالك   )ب (
 (ج))؛63/5الصادر عن االجتماع الحادي والعشرين لألطراف (المقرر  XXI/2إعماال للمقرر 

ى الشرط الذي وضعته اللجنة لدى الموافقة على تمويل إعداد المشروع الذي ينص على أن تقدم لد  )ج (
(أ) 65/14(المقرران  58/19مقرر ال المعلومات المطلوبة يقتضيتقديم المشروع التدليلي الكامل 

 .)56/15و

واستنادا إلى استعراض أولي، الحظت األمانة أن المعلومات المقدمة في المقترح ال تلبي جميع متطلبات  .14
 يب بشأن تفاصيل المشروع.، واشتركت في مناقشات واسعة النطاق مع اليونيدو واليون58/19المقرر 

  جمع نفايات المواد المستنفدة لألوزون وكمياتھا

 منلدى مناقشة الجھود التي تبذل حاليا لجمع المواد المستنفدة لألوزون والبرامج التي قطعت مرحلة متقدمة  .15
كرواتيا فقط من بين اإلعداد، والجھة التي ستتعلق بھا األنشطة التي تنفذ في إطار ھذا المشروع، الحظت األمانة أن 

البلدان الثالثة ھي التي لديھا نظام للجمع حسن التوثيق في حين اليتوافر للبلدين اآلخرين أي نظام مؤسسي. وفي حين 
اعترف اليونيدو بأن نظمي الجمع لدى البوسنة والھرسك والجبل األسود اليتفقان بالكامل مع المبادئ التوجيھية، أكد 

إعداد المشروع للوصول بالبلدين إلى أقرب نقطة ممكنة من متطلبات المبادئ التوجيھية. كما أن تقدما قد أحرز خالل 
اعترف اليونيدو أنه قد أصبح من المتوقع بالفعل أن يواجه البلدان صعوبة في تلبية المبادئ التوجيھية الواردة في 

 نتيجة نھما لديھما مجرى نفايات بالغ الصغر وخاصة فيما يتعلق بإنشاء نظام متقدم للجمع بالنظر إلى أ 58/19المقرر 
في ھذا الموقف وإن كان نظاما  للجمعلضمان إقامة نظام  مستوى استھالكھما الصغير. غير أن كال البلدين بذل جھودال

بالكامل وقت االنتھاء من المشروع  الجمعبسيطا. وأكدت اليونيدو كذلك التزام حكومتي البلدين بضمان إقامة نظام 
 ثم ضمان استدامة أنشطة التخلص من المواد المستنفدة لألوزون.ومن 

تقوم إالّ أنھا  5اآلن من بلدان المادة  ىوذّكرت األمانة كذلك كلتا الوكالتين بالوضع الخاص لكرواتيا التي ھ .16
ة يونيو/ عملية االنضمام لتصبح الدولة العضو الثامنة والعشرين في االتحاد األوروبي المقرر لھا نھاي بإستكمال
(أثيرت ھذه المسألة في البداية خالل إعداد المشروع). وھذا الوضع يتسم باألھمية بالنظر إلى احتمال  2013حزيران 

في المائة من مجموع  90أن يؤثر في كمية النفايات المؤھلة للمشروع الشامل مع مالحظة أن كرواتيا تشكل أكثر من 
سيتم تدميرھا. ونظرا لذلك، اقترحت األمانة تعديل كمية نفايات المواد المستنفدة نفايات المواد المستنفدة لألوزون التي 

 لألوزون المؤھلة للتدمير في كرواتيا لخفضھا في الموعد الذي ستنضم فيه لالتحاد األوروبي.

ة وأبدت األمانة كذلك تحفظاتھا إزاء تقديرات نفايات المواد المستنفدة لألوزون التي سوف تجمع خالل فتر .17
متريا وطلبت توضيحات بشأن األساس الذي اعتمدت  طنا 23.0تنفيذ المشروع بالنسبة لكرواتيا والتي ستصل إلى 

 عليه ھذه التقديرات مع مالحظة مايلي:
                                                      

على أن تغطي المشروعات الرائدة جمع الموارد المستنفدة لألوزون ونقلھا وتدميرھا مع التركيز على المخزونات المجمعة التي  20/7ينص المقرر   1
 المتنوعة إقليميا. 5لمادة تتسم بارتفاع القدرات الصافية لالحترار العالمي، وفي عينة تمثيلية من بلدان ا
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أن مقترح المشروع لم يقدم معلومات عن أجھزة خط األساس التي ستكون مصدر مجاري نفايات   )أ (
 ي كرواتيا؛المواد المستنفدة لألوزون في المستقبل ف

أن حكومة كرواتيا أشارت في خطة إدارة إزالة المواد الھيدروكلوروفلوروكربونية الخاصة بھا   )ب (
التي ووفق عليھا خالل االجتماع الحادي والستين إلى وجود تشريع  2016لإلسراع باإلزالة في 

موعد النھائي يفوض إعادة تھيئة جميع األجھزة المعتمدة على الكلوروفلوروكربون لتحقيق الوطني 
 .بشأن توقف استخدام الكلوروفلوروكربون في البلد 2011ليناير/ كانون الثاني 

عداد األجھزة المعتمدة على أالحصول على بيانات بشأن  لم يكن ممكناوأوضحت اليونيدو أنه  .18
د على تقديرات أعاله كانت تعتم األولالجدول الكلوروفلوروكربون في البلد، واعترفت بأن الكميات المشار إليھا في 

لالسترجاع وإعادة التدوير والتي تشكل معظم الفعلية من أحد المراكز الكبيرة  الجمغوضعھا خبير باستعمال جھود 
نفايات المواد المستنفدة لألوزون التي جمعت بالفعل. كما أخذ الخبير في االعتبار أن ھناك مركزين آخرين لالسترجاع 

ا بنفس القدرة تقريبا التي للمركز األول ومن ثم فإن الكميات التي سيتم جمعھا في ا مؤخرمالتدوير تم إنشاؤھوإعادة 
 الحالية. الجمعالمستقبل سوف تستنتج من جھود 

تقديرات نفايات المواد المستنفدة لألوزون، وفيما يتعلق بقضية التشريعات الوطنية وكيف ستؤثر في  .19
يناير/ كانون الثاني  1كرواتيا تبين في الحقيقة أنه اعتبارا من أوضحت اليونيدو أن المعلومات المقدمة من حكومة 

عداد األجھزة المعتمدة أتستطع وزارة البيئة ضمان تطبيق ھذه التشريعات إالّ على قطاع فرعي محدود من  لم، 2011
وزارة أن على الكلوروفلوروكربون والتي تتألف في معظمھا من أجھزة تعمل في مرافق حكومية. ولم يكن ممكنا لل

األجھزة المعتمدة على الكلوروفلوروكربون التي مازالت تعمل قد أعيد تھيئتھا الستخدام بدائل غير تضمن أن تكون 
الكلوروفلوروكربون. ويفسر ذلك السبب في استمرار وجود عدد من األجھزة يستخدم المواد الكلوروفلوروكربونية 

ة عمرھا االفتراضي عندما تصل إلى مراكز االسترجاع وإعادة في نھاي إال والتي لن تدخل إلى مجرى النفايات
كميات التقديرية من نفايات المواد المستنفدة لألوزون التي سوف تتولد في كرواتيا خالل الساس أالتدوير. وكان ذلك 
 فترة تنفيذ المشروع.

المواد المستنفدة لألوزون واستنادا إلى التوضيح المقدم من اليونيدو الذي يسري أيضا على تقديرات نفايات  .20
لن يمكن الحصول على أساس واضح للنفايات في في البوسنة والھرسك والجبل األسود، أشارت األمانة إلى أنه 

للمشروع. ولذا، التوصل إلى اتفاق من حيث المبدأ على خفض كمية نفايات المواد  جمعھاالتي سيجري المستقبل 
بما يتيح إعادة األموال في حالة وتدميرھا بشرط التحقق في نھاية المشروع  حمعھاالمستنفدة لألوزون التي سيجري 

 عدم تحقيق المستوى الملتزم بتدميره.

وفيما يتعلق بكميات نفايات المواد المستنفدة لألوزون التي سيتناولھا المشروع وخاصة إدراج مايقرب من  .21
متري من بروميد الميثيل  طن 0.4جبل األسود وب السائلة في ال141-طن متري من الھيدروكلوروفلوروكربون 5.8

من المواد المستنفدة في كرواتيا، الحظت األمانة أنه ما لم يكن ھناك سبب قانوني يحول دون إعادة تصدير شحنتين 
 مفيدة، ويكن بيعھا خارج البلد.لألوزون، ال يمكن تدمير ھذه الكميات بالنظر إلى أن المواد المستنفدة لألوزون مازالت 

ووافقت على إزالتھا من  ،تحظر إعادة تصدير ھذه الموادأنھا التعلم عن أي تشريعات وطنية إلى  وأشارت اليونيدو 
كيلوغراما من  280اليونيدو كذلك كمية أخرى تبلغ مجر ى النفايات الذي سيتناوله المشروع. وأدرجت 

 معلومات محدثة قدمھا البلد. ود إستنادا إلىالكلوروفلوروكربون في النفايات التي جمعت بالفعل من الجبل األس

 وتماشيا مع المناقشات المشار إليھا أعاله، عدلت الكمية التقديرية للنفايات التي سيتناولھا المشروع إلى .22
 .لثالثامتري على النحو المبين في الجدول  طن 29.07
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 في المشروع : الكميات المعدلة من نفايات المواد المستنفدة لألوزون التي ستوضعلثالثاالجدول 
 

  الموقع
 كمية المواد المستنفدة لألوزون (باألطنان المترية)

 المجموعالخالئط 12- الھيدروفلوروكربون 11- الھيدروفلوروكربون 

     الكميات التي جمعت بالفعل
 13.021 7.249 5.772  كرواتيا

 0.095  0.095  البوسنة والھرسك
 0.280   0.280 الحبل األسود

 13.396 7.249 5.867  ع (التي جمعت)المجمو
      الكميات التي سيجري جمعھا

 15.000 15.000   كرواتيا
 0.400   0.400 البوسنة والھرسك

 0.270  0.110 0.160 الحبل األسود
 15.670 15.000 0.110 0.560 )ستجمع(التي  الكميات مجموع

 29.066 22.249 5.977 0.840 المجموع الكلي
 

  بشأن األنشطة المقترحةقضايا 

طلبت األمانة عددا من التوضيحات بشأن األنشطة النوعية المقترحة. وطلبت على وجه الخصوص تفاصيل  .23
نفايات المواد المستنفدة لألوزون، والطريقة التي ستنقل بھا إلى المرفق المختار، والكيفية التي سيؤدي بھا  حمععن 

مجاري صغيرة من المواد  من  بما لديھما بالنظر  ليونيدو أن البلدينذلك إلى ترشيد تكاليف النقل. وأوضحت ا
إلى مرفق للتخزين في كرواتيا، وسيجري من ھناك تحويلھا إلى صھريج  تھماايرسالن نفايالمستنفدة لألوزون سوف 

على مسافة التزيد تكاليف النقل، سيقتصر اختيار مرفق التدمير على تلك الواقعة  وبغية ترشيدكبير ونقلھا  للتدمير. 
 كيلومتر من زابوك، كرواتيا. 1,500عن 

األمانة توضيحا بشأن الطابع اإلقليمي لنھج ومھام منتدى التعاون اإلقليمي، طلبت  بتشغيلوفيما يتعلق  .24
 سيجرى . أشارت اليونيدو، نيابة عن اليونيب إلى أنهفيه  أن ثالثة بلدان فقط ھي المشاركة بالنظر إلىالمشروع 

نطاق منتدى التعاون اإلقليمي إلدراج بلدان أخرى بمجرد استكمال نتائج المشروع الرائد. كما أوضحت أنه  توسيع
ألن البلدين الصغيرين سيحتاجان إلى مساعدة تقنية طوال فترة المشروع، فإن ھذا المنتدى سوف يتيح لھما التعلم نظرا 

نبرا منتظما لتبادل المعلومات التي تبين جھود التدمير من كرواتيا. وعالوة على ذلك، إن من المتصور أن يوفر م
ألوروبا وآسيا الوسطى المتعلقة مع عمل الشبكة اإلقليمية  بصورة وثيقةاألخرى في اإلقليم. وسيجري تنسيق ذلك 

 بموظفي المواد المستنفدة لألوزون.

وطنية للبلدان المعنية، تساءلت استكھولم، وإعداد خطط التنفيذ العلق بالتآزر والصلة مع اتفاقية وفيما يت .25
النفايات والتخلص منھا. أوضحت اليونيدو أن باإلمكان  لجمعاألمانة عن الكيفية التي سييسر بھا ذلك العملية المحسنة 

لكل من بروتوكول مونتريال واتفاقية استكھولم مما سيساعد في زيادة ربط فكرة التآزر بالعمل المؤسسي الجاري اآلن 
ھا. وأكدت اليونيدو التزام حكومات البلدان الثالثة المشاركة القوى بضمان توافر الترتيبات المؤسسية كفاءة تنفيذ

 لضمان ھذا التآزر في بلدانھا.

  القضايا ذات الصلة بالتكاليف

دوالر أمريكي للكيلوغرام وھو مايقل  12.54الحظت األمانة أن تكلفة المشروع بالصورة التي قدم بھا كانت  .26
دوالر أمريكي للكيلوغرام. وأشارت اليونيدو إلى أن  13.2والبالغ  58/19لغ المنصوص عليه في المقرر عن المب

وكان ذلك جانبا من الجوانب التي سيتم خفض مردودية التكاليف كان ممكنا نتيجة للطريقة التي صمم بھا المشروع 
 تدليلھا في المشروع الشامل.

 364,480ة للمشروع بالنسبة للصندوق المتعدد األطراف عند مستوى واتفق على أن تكون التكاليف النھائي .27
أمريكي لليونيب زائدا تكاليف دعم  دوالر 90,000أمريكيا لليونيدو و دوالرا 274,480 ا أمريكيا تتألف مندوالر
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الجدول دوالر أمريكي كتمويل مشترك على النحو المبين في  238,560الوكالة. وحدد المشروع مبلغا إضافيا قدره 
 .لرابعا

  التكاليف المقترحة النھائية للمشروع الرائد للتخلص من المواد المستنفدة لألوزون: لرابعاالجدول 
  في إقليم أوروبا وآسيا الوسطى 

  

 العنصر
 التكلفة بالدوالرات األمريكية

 مجموع التكاليف التمويل المشترك الصندوق المتعدد األطراف

   اليونيباليونيدو 

 270,000 176,760  93,240 لمستويات الوطنيةعلى ا الجمع -1

 166,240 -  166,240 النقل الدولي والتدمير -2

 56,175 - 56,175  التعاون اإلقليمي منتدى -3

 110,625 61,800 33,825 15,000 استثارة الوعي والتدريب والرصد -4

  238,560 90,000 274,480المجموع الفرعي

 603,040 238,560 364,480المجموع
 

  مقترح المشروع المنقح
  

مشروع منقح مرفق بھذه  مقترحأخذت اليونيدو واليونيب مالحظات ومقترحات األمانة في االعتبار وقدما  .28
 الوثيقة.

  التوصية
  

 يلي: قد ترغب اللجنة التنفيذية في أن تنظر فيما .29

جبل األسود مشروعا أن تحاط علما مع التقدير بتقديم حكومات البوسنة والھرسك وكرواتيا وال  )أ (
إقليميا رائدا إلدارة نفايات المواد المستنفدة لألوزون والتخلص منھا إلقليم أوروبا وآسيا الوسطى 

 طن متري من نفايات المواد المستنفدة لألوزون؛ 29.07لتدمير ما مجموعه 

المستنفدة  ما إذا كانت توافق أو ال توافق على تنفيذ مشروع رائد إقليمي إلدارة نفايات المواد  )ب (
متري من المواد المستنفدة  طن 29.07لألوزون وتدميرھا في إقليم أوروبا وآسيا الوسطى لتدمير 

أمريكيا زائدا  دوالرا 274,480 أمريكيا تتألف من دوالرا 395,394لألوزون بمبلغ إجمالي قدره 
أمريكي زائدا تكاليف  دوالر 90,000أمريكيا لليونيدو و دوالرا 19,214البالغة تكاليف دعم الوكالة 
دوالر أمريكي لليونيب مع مالحظة أن الموافقة تتم على أساس الفھم  11,700دعم الوكالة البالغة 

 بمايلي:

يتوافر المزيد من األموال للبوسنة والھرسك وكرواتيا والجبل األسود ألي مشروعات لن  )1(
 للتخلص من المواد المستنفدة لألوزون في المستقبل؛

يدو واليونيب تقريرا شامال يوفر معلومات محدثة عن الكميات الفعلية لنفايات ستقدم اليون )2(
المواد المستنفدة لألوزون التي جمعت بحسب المادة من تاريخ الموافقة على المشروع 

 لالجتماع الثالث والسبعين؛

ز سيقدم اليونيدو واليونيب تقريرا للجنة التنفيذية عن استكمال المشروع في موعد اليتجاو )3(
يوفر معلومات عن الكميات المتحققة من نفايات المواد  2015االجتماع األخير في 

المستنفدة لألوزون التي دمرت خالل المشروع مع مراعاة أنه إذا كانت الكميات المبلغ عن 
) أعاله، فإن األموال المقابلة 2تلك الموافق عليھا في الفقرة الفرعية (تعادل  ال  تدميرھا
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الصندوق المتعدد األطراف ا لتي ستحسب على أساس لم تدمر سوف تعاد إلى للكمية التي 
 ؛دوالر أمريكي للكيلوغرام 12.54

يخضع أي تسويق لالنخفاضات في انبعاثات غازات االحتباس الحراري الناتجة عن  )4(
 .لمقرر يصدر عن اللجنة التنفيذية به المشروع أو المرتبطة

رواتيا والجبل األسود، من خالل اليونيدو واليونيب، إنشاء تطلب من حكومات البوسنة والھرسك وك  )ج (
نظام للرصد للعملية، واألنشطة المرتبطة بالمشروع التدليلي للتخلص من المواد المستنفدة لألوزون، 

مع  2015من اليونيدو تقديم تقرير عن ذلك إلى اللجنة التنفيذية لدى استكمال المشروع في وتطلب 
 لالنخفاضات في انبعاثات غازات االحتباس الحراري.ضمان عدم حدوث تسويق 
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 المرفق األول

 عرض عام لألوضاع األساسية للبلدان المشاركة

 المجال
 البلد

 الجبل األسود البوسنة والھرسك كرواتيا
تدابير 

 إلسترجاع
المواد 

المستنفدة 
 لألوزون

  تنفدة واد مس ع أي م ين جم يتع
زة  ي أي أجھ منة ف ألوزون متض ل

ات  خالل ة الصيانة أو ال عملي خدم
رك طة الش اء بواس ات أو اإللغ

 المسجلة أو فنيي الخدمة.
  دين ة المعتم يتعين على فنيي الخدم

واد  توثيق الكميات المجمعة من الم
ن  دويرھا م اد ت ترجعة المع المس
المواد المستنفدة لألوزون وغازات 

 .الفلوروراتى
  حن ة ش ي الخدم ن فني ب م يطل

ي  ألوزون ف تنفدة ل واد المس الم
طوانات  اد  اس مة يع موس

االسترجاع  إلى مراكزغستخدامھا 
 إلعادة التدوير.

  تنفدة واد المس ز الم ل المراك تنق
ازات  ألوزون و/أو غ ل

في اسطوانات تخزين  الفلوروراتى
ة  ادة االسطوانات القابل مالئمة وإع
ة.  ي الخدم ى فني تخدام إل لالس
اد  ھادات اعتم ز ش در المراك وتص
واد  تتضمن الكميات المتلقاة من الم
ازات  ألوزون و/أو غ تنفدة ل المس

 .الفولوروراتى
  دة ركات المعتم رح للش يص

ن  د م ازات التبري ترجاع غ باس
ليمھا  تعملة وتس زة المس األجھ
دوير  لمراكز االسترجاع وإعادة الت

 المحلية.
  ام ي ع دمت ف األدوات  2008ق

ترجاع  ة الس زة الالزم واألجھ
غازات التبريد بطريقة سليمة بيئيا.

  غيل ات التش دت متطلب أع
ترجاع وإ ز االس ادة لمراك ع

رر إنشاء  التدوير، ومن المق
ترجاع  ة لالس ز متنقل مراك

 وإعادة التدوير.
  ي دريب لفني أنشئت مراكز ت

دريب  رى ت ة وأج الخدم
 المدربين.

  ات عت اختصاص وض
دوير  ادة الت ترجاع وإع االس

األجھزة، و ق ووالخاصة ب ف
 .عليھا

 

  واد ترجاع الم ين اس يتع
ألوزون تنفدة ل الل  المس خ

ى ة أو عل الح الخدم  إص
ائي  تخلص النھ ل ال ل قب األق
ي  ا ف ي جمعھ ا, وينبغ منھ

 حاويات مغلقة.
  ى ي تتلق اجر الت ى المت عل

ة  ة حماي ن وكال زة م أجھ
دة األوزون  ة أو وح البيئ
زين  زام بتخ ة الت الوطني
ترجعة  د المس ازات التبري غ
ى ة إل  في ظل ظروف مالئم
أن  رار بش ذ ق أن يتخ

 .تدويرھا
  ان ركة ھيموس د ش دد البل ح

ا دة  باعتبارھ أة الوحي المنش
ل  ع ونق ا جم رخص لھ الم
تنفدة  واد المس ات الم نفاي

 لألوزون في البلد.
 

خطة الحوافز 
السترجاع 

المواد 
المستنفدة 
 لألوزون

  ادة ترجاع وإع ز االس دفع مراك ت
غ  دوير مبل و  HK 1.00الت للكيل

و  0.17( ي للكيل دوالر أمريك
ة  غرام) من غازات التبريد المجمع

ين يحضرونھا إلى لفنيي الخدمة الذ
دوير  ادة الت مراكز االسترجاع وإع
از  ة غ ن نوعي ر ع رف النظ بص

  نة ف البوس ستستكش
روع  الل المش ك خ والھرس

 إمكانية إدخال ھذه اآللية.
 ئ ل أنش ق عام لفحص  فري

ا  ول بھ ريعات المعم التش
تنفدة  واد المس أن الم بش
ة  راح خط ألوزون واقت ل

  ل ف الجب وف يستكش س
ة  ع خط ا وض ود أيض األس
واد  ترجاع الم وافز الس ح
ادة  ألوزون وإع تنفدة ل المس

ي  دويرھا ف ع ت د، م البل
دروس  ن ال تفادة م االس
المكتسبة من خالل التفاعل 
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 المجال
 البلد

 الجبل األسود البوسنة والھرسك كرواتيا
 .التبريد

  تنفدة واد المس توردو الم دد مس يس
ازات دة و/أو غ ألوزون الجدي  ل

وروراتى  دره الفل تيراد ق م اس س
3.00 HRK )0.51  دوالر

واد  ن الم وغرام) م ي للكيل أمريك
ألوزون،  تنفدة ل ازاتوالمس  غ

وروراتى توردةالم الفل ي  س الت
 تطرح في السوق المحلية.

  ى تيراد إل وم االس ذھب رس ت
ندوق حما اءة ص ة وكف ة البيئ ي
 .استخدام الطاقة

 .دلالعتما
 

 مع كرواتيا
 

إدارة ونقل 
واستيراد 

نفايات المواد 
المستنفدة 
لألوزون 
 وإدارتھا

 تنفد واد المس ات الم ل نفاي ة تعام
 .لألوزون على أنھا نفايات خطرة

  ان إدارة نقل النفايات الخطرة يتطلب
 ترخيصا.

  ر نقل النفايات الخطرة محليا أو عب
اق  ع االتف ى م دود يتماش الح

بشأن النقل الدولي للسلع األوروبي 
 الخطرة بطريق البر.

  ات دير النفاي ة تص نظم عملي ت
ة  ة وحماي رة وزارة البيئ الخط

 .الطبيعة وفقا التفاقية بازل
  رة ات الخط تيراد النفاي ر اس يحظ

 .إلى كرواتيا
 

  واد ات الم نف نفاي تص
المستنفدة لألوزون على أنھا 

 نفايات خطرة.
  أن إدارة ددة بش ام مح أحك

تنفدة  واد المس ات الم نفاي
ام  ب أحك ألوزون بموج ل
ة  د والرقاب ام الرص نظ

إلدارة  واد ل ة للم الداخلي
ألوز تنفدة ل ون المس

ذه  المحتويةعلىواألجھزة  ھ
 المواد.

  ؤوليات راءات ومس إج
ة  زة المحتوي أصحاب األجھ
على مواد مستنفدة لألوزون 
ن  تخلص م ك ال ي ذل ا ف بم
واد  النفايات المحتوية على م

 مستنفدة لألوزون.
  واد ات الم أحكام محددة لنفاي

أن  ألوزون بش تنفدة ل المس
زة  راءات إدارة األجھ إج

منة  تالمتض واد مس نفدة م
 .لألوزون واإلبالغ

 

  واد ات الم نف نفاي تص
المستنفدة لألوزون على أنھا 

 نفايات خطرة.
  در ة تص ة البيئ ة حماي وكال

تراخيص لجمع ونقل نفايات 
ألوزون  تنفدة ل واد المس الم
راخيص  زم أصحاب الت ويل
ة  ى وكال ارير إل ال تق بإرس
ات  ن كمي ة ع ة البيئ حماي

 النفايات المخزنة.
 ى ينص اإلطار التن ظيمي عل

ية الضرورية  ة األساس البيئ
وارد  ن الم ات م واالحتياج
ة  ع وتعبئ رية لجم البش
ات  ل النفاي يم ونق وتوس
دابير  الخطرة بما في ذلك الت
اال  ة (إعم ة والحامي الوقائي
لع  ري للس ل الب اق النق التف

 .الخطرة)
  دير ات التص تم عملي الت

ات  ة بالنفاي ل الخاص والنق
ريح  رة إالّ بتص الخط

ة تصدره و ة البيئ ة حماي كال
وفقا لإلجراءات المحددة في 

 .اتفاقية بازل
مرافق تدمير 

المواد 
المستنفدة 

لألوزون في 
البلد

 اليوجد  اليوجد.  اليوجد. 
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 المجال
 البلد

 الجبل األسود البوسنة والھرسك كرواتيا
اإلجراءات 

القطرية بشأن 
إدارة 

الملوثات 
العضوية 
 الثابتة

  ى أن تنص خطة التنفيذ الوطنية عل
ح وم أص ل يق ائي الفينيي اب ثن
ين بإزالة ھذه المادة المتعددة الكلور

ي  زة الت ى األجھ اء عل والقض
ائي الفيني دد يتحتوي على ثن ل المتع

 الكلورين.
  ت زين المؤق رة التخ ر فت م قص وت

ددة  ل المتع ة الفيني واد الثنائي للم
وي  ي تحت زة الت ور أو األجھ الكل
ة  ل إزال نتين قب ى س واد عل ذه الم ھ
التلوث منھا أو إعادة تدويرھا و/أو 

 .التخلص منھا
 :مشروعات اليونيدو 

ير   - ين لتيس طة التمك ألنش
ة  ذ اتفاقي رة لتنفي اإلجراءات المبك
ات  أن الملوث تكھولم بش اس

  العضوية الثابتة.
ائي الفيني  - دد يإدارة ثن ل المتع

اع  ن قط ه م ورين وإزالت الكل
  اتيا.والكھرباء في جمھورية كر

  

  ة ة العالمي ق البيئ ق مرف واف
ى  ز عل روع يرك ى مش عل

طة ا ع األنش ة لوض لممكن
 الوطنية. خطة التنفيذ

  ى رد عل ة ج تجري عملي س
واد  يم الم د لتقي اق البل نط

ة الفيني ددة يثنائي ل المتع
ال ور خ ة وضع الكل ل عملي

 خطة التنفيذ الوطنية.
  ة ارة الخارجي وزارة التج

ات  ي والعالق ادية ھ االقتص
ة  أن اتفاقي ة االتصال بش جھ

تكھولم ول  اس وبروتوك
 مونتريال.

 ليونيدو:مشروعات ا 
ير   - ة لتيس طة ممكن أنش

ذ  رة لتنفي راءات المبك اإلج
أن  تكھولم بش ة اس اتفاقي
وي ات العض ’ الملوث

  الثابتة.
 

  خطة التنفيذ الوطنية مازالت
ة  ري عميل داد وتج د اإلع قي
اريخ  ن ت ات (م ع البيان جم

ارس/ اال ع: م اد المتوق عتم
 .)2013آذار 
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PROJECT COVER SHEET 

 
REGION Europe and Central Asia (ECA) IMPLEMENTING 

AGENCIES 
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ODS DESTROYED CFC-11 0.84 Metric tonnes 

CFC-12 5.98 Metric tonnes 
Mixed CFC-11 and CFC-12 22.25 Metric tonnes 
Total 29.07 Metric tonnes 

29.07 ODP tonnes 
PROJECT IMPACT Net ODP value per annum 14.54 ODP tonnes 

Annual emissions (CO2 equivalent) 96,626 tonnes CO2e  
PROJECT DURATION – Demonstration Project 24 months 
PROJECT COSTS Incremental Capital Costs US$ 490,690

Contingencies  US$ 17,350
Incremental Operating Costs US$ 
Policy and Management Support US$ 95,000
Total Project Costs US$ 603,040

LOCAL OWNERSHIP 100% 
EXPORT COMPONENT 0% 
REQUESTED MLF GRANT UNIDO US$ 274,480 

UNEP US$ 90,000 
TOTAL US$ 364,480 

COST EFFECTIVENESS US$/kg 12.54 
IMPLEMENTING AGENCY 
SUPPORT COSTS 

UNIDO (7%) US$ 19,214 
UNEP (13%) US$ 11,700 
TOTAL US$ 30,914 

TOTAL COST OF PROJECT TO THE MULTILATERAL FUND US$ 395,394 
STATUS OF COUNTERPART FUNDING Committed – Provided by project 

participants to support project 
activities as detailed in Project 
Document 

PROJECT MONITORING MILESTONES (Y/N) Y 
NATIONAL COORDINATING BODIES National Ozone Units of the 

participating countries 
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Project summary: 

UNEP and UNIDO, on behalf of the Governments of Bosnia and Herzegovina, the Republic of Croatia, and 
Montenegro, are submitting the project document “Demonstration of a Regional Strategy for ODS Waste 
Management and Disposal in the ECA Region” to the 69th Meeting of the Executive Committee. 

The main objective of the project is to demonstrate that a regional approach can be a cost efficient and sustainable 
solution for ODS waste disposal in the ECA Region, particularly in LVCs like the ones participating in this project. 
In these countries, the amounts of collected ODS are usually not high enough for the establishment of local 
disposal facilities. Facing limited options for ODS disposal, the most common of which is export for disposal, 
these countries face very high management and overhead costs for ODS waste disposal. 

In order to achieve this objective, the project will cover the disposal of 29.07 metric tonnes of ODS waste over a 
period of two years. The amount of ODS waste to be destroyed consists of 0.84 tonnes of CFC-11; 5.98 tonnes of 
CFC-12; and 22.25 tonnes of CFC-11 and CFC-12 mixtures. This amount of ODS waste has already been collected 
or will be available during the implementation period as a result of well-documented on-going collection 
initiatives. 

This demonstration project provides a unique opportunity to set up a destruction strategy that will allow countries 
to undertake ODS waste disposal in the long term in line with regulations applied in the European Union, on 
account of the obvious links between the countries in the ECA Region and the EU. The project strategy consists of 
four components: 

 Component #1 (ODS aggregation at the national level): the project will support identified facilities at each 
country to aggregate the collected stocks, providing them with the necessary equipment (ISO cylinders) 
and supporting them in the analysis of the composition of the stocks and preparation of required 
documentation. 

 Component #2 (Transportation and disposal of the ODS stocks in an appropriate licensed destruction 
facility within the European Union): the project will investigate the optimization of combined ODS waste 
transport in three shipments to a facility within the European Union, where a certificate declaring the 
amount of ODS waste destroyed will be issued for each disposal activity. 

 Component #3 (Establishment of a Regional Cooperation Forum): the objective is to establish a platform 
to share experiences, provide trainings and know-how to the participating countries, and to organize 
common disposal operations. This will allow countries to undertake ODS waste disposal activities in a 
more cost-efficient way. 

 Component #4 (Awareness raising, training and monitoring). 

The scope of a regional cooperation scheme such as the one described in this project document can be broadened 
thematically to cover other chemicals such as POPs, in order to be more resource- and cost-efficient, as well as 
geographically to cover other interested countries in the ECA Region. 
The demonstration value of the project goes beyond the three participating countries and can be summarized as 
follows: 

 The project will showcase how a regional approach can significantly increase the cost efficiency by as 
much as 35% compared to a baseline (country-by-country) scenario, which is a key issue for LVC 
countries in the ECA Region, but also applies to non-LVC ECA countries; 

 The project will develop a strategy aligned with the EU Regulation for ODS waste management, which 
will be of interest to those countries in the ECA Region which are candidate EU Member States, as well as 
to countries which, despite not being potential EU Member States, may be interested in aligning their 
environmental policies with those of the EU; 

 The project will develop a concept for joint ODS-POPs inventory, collection, disposal and awareness. 
Because joint ODS-POPs shipments are more economic for the incinerators, their inclusion in the 
programme of the regional cooperation forum beyond project completion will significantly contribute to 
the sustainability of ODS waste destruction activities in the region. 

 

    
PREPARED BY UNIDO (S. Fejes and M. Caballero) DATE 13 March 2013 
 UNEP (M. Tushishvili)   
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1. INTRODUCTION 

The Meeting of Parties to the Montreal Protocol requested the Executive Committee in its 
Decision XXI/2 to set a window for funding for disposal and destruction of ODS. This window 
is reserved to Low-Volume Consuming countries (LVCs). Pursuant to this request, in its 
Decision 63/5 (c), the Executive Committee decided “to set a window for ODS destruction for 
low-volume-consuming countries, pursuant to decision XXI/2 of the Twenty-first Meeting of the 
Parties, amounting to US $3 million;” 

This opportunity allows Parties and Implementing Agencies to come up with environmentally 
sound, cost and resource efficient ways for disposal of ODS waste. In many occasions, the 
amounts of collected ODS in LVCs are not high enough for the establishment of local disposal 
facilities. For those LVCs which lack appropriate destruction facilities there are limited options 
for ODS disposal, the most common of which is export for disposal. In many cases the 
management and overhead cost of these operations can be very expensive. 

Many countries have adopted legal measures concerning the period during which hazardous 
wastes can be stored. For example, according to the Law on Waste Management (Off. Gaz. MNE, 
No. 64/2011) in Montenegro, waste owners are allowed to temporarily store their waste up to 
one year before its transportation to a final disposal site; licensed waste operators can store the 
collected wastes up to three years. Similarly in Bosnia and Herzegovina waste can be stored for a 
period of up to three years. In Croatia hazardous waste can be stored for one year. Limiting the 
time during which hazardous waste can be stored has positive environmental impacts but at the 
same time it reduces the cost-efficiency of the disposal, due to the fact that many times the 
accumulation of stocks up to a quantity for which export for disposal would be cost efficient 
cannot be reached. 

Regional cooperation for organized hazardous waste disposal can be a cost efficient solution to 
address these challenges, particularly for ODS disposal in LVCs that lack disposal/destruction 
facilities. The scope of a regional cooperation scheme can be broadened to cover other chemicals, 
such as POPs, in order to be more resource efficient. 

Four countries in the ECA Region, realising the potential that lies in regional cooperation in 
waste disposal operations, were interested in finding a common strategy and solution for present 
and future disposal of ODS stocks. The Executive Committee, at its 65th meeting, provided funds 
for the preparation of the project proposal “Strategy for disposal and destruction of ODS for 4 
LVC countries in the Europe and Central Asia region (Bosnia and Herzegovina, Croatia, 
Montenegro and Turkmenistan)”. Turkmenistan withdrew its participation from the project 
during the preparatory phase as it could not respond to the requirements set in the criteria and 
guidelines for the selection of ODS disposal projects as reflected in Decision 58/19. 

Based on the UNEP-led data collection, through the Recovery and Recycling Programme in 
Croatia 13,021 kg of ODS waste had already been collected as of 31 August 2012. Due to the 
ongoing collection program in this country, another 15,000 kg of ODS waste is expected to be 
available for disposal as of 1 January 2014. Bosnia and Herzegovina has identified 95 kg of 
CFC-12, and 400 kg of CFC-11 are expected due to the ongoing collection efforts. In 
Montenegro 280 kg. of CFC-11 have already been collected and stored; the collection efforts 
during project implementation are expected to result in 160 kg of CFC-11 and 110 kg of CFC-12. 
The project in total will dispose of 29,07 tonnes of ODS waste. 
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2. COMPLIANCE OF THE PROJECT CONCEPT WITH THE FUNDING 
GUIDELINES (DECISION 58/19) 

The Executive Committee, at its 58th Meeting, approved a set of interim guidelines for the 
funding of demonstration projects for the disposal of ODS in accordance with paragraph 2 of 
decision XX/7 of the Meeting of the Parties. The following information is provided to show the 
project’s compliance with all the requirements as set out by the above mentioned Decision 58/19. 

 

a) Updated and more detailed information for all issues mentioned under project 
preparation funding 

 

i. An indication of the category or categories of activities for the disposal of ODS 
(collection, transport, storage, destruction), which will be included in the project 
proposal. 

The primary focus of the project is to demonstrate the feasibility and added value of 
regional cooperation in ODS disposal compared to a country by country approach. 
Project activities will concentrate on ODS storage, transport and disposal. The project 
will seek to set up a regional approach organized ODS waste disposal. It will strengthen 
the available RRR centres in each country so that they can securely hold ODS until final 
disposal is undertaken. In this regard the input of the private sector is also foreseen. 

As hazardous waste disposal is controlled by free-market rules, generally the unit cost of 
disposal could be greatly reduced if larger amount of waste is under negotiation. At 
regional level, a harmonized disposal operation would render larger amount of ODS 
stocks that could be grouped under a single tender exercise. At the same time the 
administration costs for tendering and corresponding evaluation could be reduced. 

The project will further demonstrate the cost-efficiency of organized waste ODS 
transport from the national RRR centres to the disposal facility. The intention is to reduce 
the transportation costs by optimizing transportation loads and costs. In this way sealed 
aggregated stocks of the countries would be uploaded on the same transportation vehicle 
along its way to the disposal facility. The Regional Cooperation Forum (RCF) established 
under this project  will be responsible to organize the packaging of each country batch of 
ODS waste on a way that the transportation capacity of the vehicle is fully utilized. By 
shipping the ODS waste in larger shipments, the necessary paperwork according to the 
Basel Convention on the Control of Transboundary Movements of Hazardous Waste and 
its Disposal could be greatly reduced.  

It is expected that the participating countries will coordinate their actions in the context of 
the RCF that will be used to request quotations for ODS transport and disposal. At a later 
stage, the scope of the platform can be broadened thematically to cover POPs and other 
hazardous waste disposal operations, as well as geographically to cover other interested 
countries in the ECA Region. 

Baseline data collection highlighted significant differences in ODS collection systems in 
the participating countries: 

 There is an advanced collection system in Croatia which results in a steady 10,000 
kg of ODS waste collected annually; 
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 In Montenegro the collection system is currently being set up, and equipment and 
trainings have been provided to the service technicians. The forthcoming report on 
the collected amount is expected during the first half of 2013; 

 In Bosnia and Herzegovina the legal infrastructure has been recently put in place. 
The collection system has yet to be developed, and the establishment of the RRR 
centres is ongoing. Because the NIP development for the Stockholm Convention is 
going to start in 2013, ODS and POPs inventory exercise will be undertaken jointly. 

In order to mitigate the differences in the current collection systems the project is 
expected to disseminate the Croatian experiences and lessons learned in other 
participating countries. These activities will receive in-kind contribution from the 
recipient countries. 

 

ii. An indication of whether disposal programmes for chemicals related to other 
multilateral environmental agreements are presently ongoing in the country or planned 
for the near future, and whether synergies would be possible. 

All participating countries are Parties to the Stockholm Convention (SC). Article 7 of the 
SC requests Parties to the SC to prepare and implement a National Implementation Plan 
(NIP). The NIP of Croatia has indicated significant stocks of POPs, in particular 
polychlorinated biphenyls (PCBs). In Bosnia and Herzegovina where the NIP 
development will commence in 2013, significant stocks of PCBs have been identified 
during the preparation of the NIP development project document. In Montenegro the 
presence of PCBs in the electrical network has been confirmed.  

Recently the SC adopted amendments to the treaty to include ten new chemicals. Among 
these chemicals, several are industrial chemicals, which are used mostly as flame 
retardants in polyurethane foams, in fire fighting foams, electric and electronic parts, 
photo imaging, hydraulic fluids and textiles. They are widespread in several applications 
where ODS might also be found. A mechanism for making inventories of the new POPs 
and the ways for POPs collection, storage and disposal is currently building up and has 
strong synergies with ODS.  

The PCB action plan of Croatia foresaw establishment of interim storages for POPs. As 
POPs disposal facilities are lacking in these countries, the most preferred option is export 
for disposal. The project will investigate establishing/strengthening common interim 
storages for POPs and ODS and to organize common/joint disposal operations. 

The incineration costs of POPs and ODS in the same shipment could be lower than 
shipping them separately. POPs have high calorific value, while ODS have very low 
calorific value. Their co-incineration is very resource efficient for the incinerators as they 
can reduce their fuel consumption. This advantage of POPs and ODS co-incineration can 
be translated to lower disposal costs which the project aims to investigate. 

The project document provides detail on potential synergies with POPs destruction 
during implementation of the project, taking into account the constraints posed by the 
chosen strategy, as well as by the different status of implementation of ODS and POPs 
waste disposal activities. 

UNIDO is in a position to maximize such synergies during implementation based on the 
fact that it is currently implementing POPs-related projects not only in the participating 
countries, but also in other countries in the ECA Region, including other neighbouring 
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countries within the Balkan Region. Examples are the following: 

 Croatia: 

- Enabling Activities to Facilitate Early Action on the Implementation of the 
Stockholm Convention on Persistent Organic Pollutants; 

- Management and Elimination of PCBs from Electrical Sector. 

 Bosnia and Herzegovina 

- Enabling Activities to Facilitate Early Action on the Implementation of the 
Stockholm Convention on POPs. 

 Serbia: 

- Enabling Activities to Review and Update the National Implementation Plan for the 
Stockholm Convention on Persistent Organic Pollutants; 

- Environmentally Sound Management of PCBs and Obsolete Pesticides. 

 The Former Yugoslav Republic of Macedonia: 

- Enabling Activities to Review and Update the National Implementation Plan for the 
Stockholm Convention on Persistent Organic Pollutants; 

- Phasing-Out and Elimination of PCBs and PCB-Containing Equipment. 
 

iii. An estimate of the amount of each ODS that is meant to be handled within the project. 

The project will cover 29.07 tonnes of ODS waste. The amount of ODS to be destroyed is 
distributed as follows: 

 0.84 tonnes of CFC-11; 

 5.98 tonnes of CFC-12; 

 22.25 tonnes of CFC-11 and CFC-12 mixtures; 

The available and expected stocks that the project aims to destroy are presented in the 
following table: 

Table 1: Amounts of ODS waste to be destroyed during project implementation 

Location 
Amount of ODS already collected (kg.) 

CFC-11 CFC-12 CFC Mixture Total Weight (kg) 

Croatia 5,772 7,249 13,021
BiH 95 95
Montenegro 280 280
Total existing stocks 280 5,867 7,249 13,396

Location 
Amount of ODS collected during project implementation (kg.) 

CFC-11 CFC-12 CFC Mixture Total Weight (kg) 

Croatia 15,000 15,000.0
BiH 400 400.0
Montenegro 160 110 270.0
Total collection efforts 560 110 15,000 15,670
        
Grand Total 840 5,977 22,249 29,066
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iv. The basis for the estimate of the amount of ODS; this estimate should be based on 
known existing stocks already collected, or collection efforts already at a very advanced 
and well-documented stage of being set up. 

As it has been stated above, the project will cover 29.07 tonnes of ODS waste: 

 13.40 tonnes have already been collected in the three countries as of 31 August 2012; 

 Collection efforts will result in the storage of additional 23.95 tonnes of ODS waste 
during the project life, out of which a total of 15.67 tonnes will be disposed of under 
this project. 

In Croatia, 13.02 tonnes of ODS waste have already been collected as of 31 August 2012. 
In addition, 23 tonnes will be collected during project implementation through the well-
established collection system set up in the country. Based on data provided by the NOU 
and the existing R&R centres, the expert who has reviewed the baseline situation in the 
country has concluded that the collection system in Croatia allows for the collection of 
10 tonnes of ODS waste annually. Taking into account the time lag between completion 
of the survey and expected project approval, and that the proposed timeline for project 
implementation is two years, that results in an estimate of projected amounts of ODS to 
be collected during the project approval process and implementation equal to 23 tonnes. 
However, taking into account the expected date when Croatia will formally become non-
Article 5 country under the Montreal Protocol (1 January 2014), this project will only 
request funds for the destruction of the additional amount collected up to that date, i.e. 
15 tonnes. 

In Montenegro the collection system is currently in its early stage, as the trainings for 
the service sector are ongoing. It is estimated that, in addition to the 0.28 tonnes of CFC-
11 collected as of 31 August 2012, 0.16 tonnes of CFC-11 and 0.11 tonnes of CFC-12 
will be available for destruction during project implementation (estimate by expert, 
endorsed by the NOU), coming from the following sources: 

 CFC-11 from chiller replacement under the Project “Demonstration project for 
chillers in Eastern Europe”; 

 CFC-11 and CFC-12 from the scaling up of the collection system already in place. 

These amounts are expected to be stored at Hemosan Company d.o.o. Bar, which is the 
sole authorized enterprise for collection and transportation of ODS waste in the country. 
The collection capacity of this facility in Bar is 7,000kg 

In the case of Bosnia and Herzegovina, taking into account the schedule for the 
establishment of a recovery and recycling scheme with support from UNIDO, an 
estimate of 0.4 tonnes of CFC-11 was taken as a conservative estimate of the potential 
amount of ODS waste to be collected in the country during project implementation. The 
collection efforts will consider various institutions in Sarajevo where ODS waste has 
been identified, 

In the case of Bosnia and Herzegovina and Montenegro, the project adopts a 
conservative approach for the estimate of future amounts of ODS waste to be collected 
during project implementation. 
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v. For collection activities, information regarding existing or near-future, credible 
collection efforts and programmes that are at an advanced stage of being set up and to 
which activities under this project would relate. 

Existing and planned collection activities are described in Sections 3.3. and 3.4 of this 
document. 

 

vi. For activities that focus at least partially on CTC or halon, an explanation of how this 
project might have an important demonstration value 

The project will not address any halons or CTCs. In Bosnia and Herzegovina stocks of 
halons have been identified; however, these stocks have been reserved for critical uses. 

 

b) Specific information required for project submissions 
 

i. A detailed description of the foreseen management and financial set up. 

The project financial and management strategy is based on a regional cooperation for 
harmonized ODS disposal. The project intends to harmonize national aggregation efforts 
among the participating countries in order to optimize the amount of waste that is being 
shipped for disposal. The project is going to address it in three complementary ways: 

1. Disposal prices could be significantly reduced if the amounts are large. The regional 
cooperation among the participating countries aims to tender the joint aggregated 
amounts for the three countries. The project hypothesis is that by this a lower 
disposal price could be achieved than on a country by country approach; 

2. Secondly, if low calorific value waste such as ODS waste could be jointly sent to 
the disposal facility together with high calorific value waste such as PCBs or other 
POPs, the disposal prices could be further reduced; 

3. If the transportation of the waste is undertaken in a manner that optimizes the load 
of the transportation vehicles, cost efficiency of the disposal operations could be 
increased. The project aims to dispose of 29,066 kg of ODS waste; the total cost of 
the project activities is 364,480 USD; the unit cost of disposal is 12.54 USD/kg of 
ODS waste, which is below the 13.20 USD/kg limit set by Decision 58/19 and 
significantly lower than the country-by country approach which was estimated at 
18.6 USD/kg. 

Concerning the total cost of the disposal activity including costs not covered by the 
Multilateral Fund, as well as the sources of funding for covering these costs, the 
following table summarizes this information: 

Table 2: Project Budget 

Component 
Cost (USD) 

MLF Co-financing Total cost

1. Aggregation at the national levels 93,240 176,760 270,000

2. International transportation and destruction 166,240 - 166,240

3. Regional Cooperation Forum 56,175 - 56,175

4. Awareness raising, training and monitoring 48,825 61,800 110,625

Sub-Totals 364,480 238,560 603,040
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Information on the distribution of co-funding by country is available in Section 8.2. 

The Regional Cooperation Forum (RCF) will be assigned with the task of arranging 
bidding processes and evaluation of offers. Contracts for services will be signed between 
UNIDO and the companies undertaking the destruction activities, after clearance from 
the RCF. 

 

ii. A clear indication how the project will secure other sources of funding. 

The project will secure in-kind contributions from the Governments and from private 
sector partners such as RRR centres. The Governmental partners will allocate in-kind 
resources, such as office spaces, human resources costs, project management related to 
transportation and other office and communication related costs. 

The private sector co-funding will come from those partners, mostly already existing 
RRR centres, that are willing to establish/upgrade their interim ODS stocks. They are 
expected to provide technical infrastructure for ODS storage, human resources for ODS 
handling, packaging, site maintenance including site security and ODS-related 
documentation and reporting. Project in-kind contributions are provided in the following 
table: 

Table 3: Budget breakdown of national stakeholders’ in-kind contributions 

Sl.No. Component Unit 
Unit 

quantity 
Unit cost 

(USD) 
Total cost 

(USD) 

1 
National Collection Efforts, 
contribution from RRR centres 

kg 29,460 6 176,760 

2 
Laboratory and risk mitigation trainings 
at the national RRR centres in Croatia 

Training 
sessions 

1 7,000 7,000 

3 

Local trainings in Bosnia and 
Herzegovina and Montenegro to 
disseminate experiences of the Croatian 
RRR system 

Training 
sessions 

2 1,500 3,000 

4 
Development of a concept for joint 
ODS-POPs inventory, collection, 
disposal and awareness programme 

Awareness 
programme 

1 6,000 6,000 

5 
Intensified regulatory inspections for 
ODS management 

Week 3 3,600 10,800 

6 
Management, coordination and 
monitoring of project implementation 

n/a   35,000 35,000 

  Total 238,560
 

iii. A concept for monitoring the origin of recovered ODS for future destruction, with the 
objective of discouraging the declaration of virgin ODS as used ODS for destruction. 

In the three participating countries the economic benefits of selling virgin ODS is high 
compared to the potential benefit of having such stocks declared as used ODS for 
disposal, due to the following factors: 

 None of the participating countries produce ODS; 

 In Croatia, there is an import fee of 3 HRK (0.51 USD) on every kilogram of virgin 
ODS, which makes fairy unlikely that virgin ODS are declared for destruction. 
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 In Montenegro the administrative fee is 50 EUR (66 USD) for each batch of 
imported ODS consignment. Further there is an import fee of 0.9 EUR/kg (1.2 
USD/kg) on imported controlled substances; 

Monitoring of the origin of the ODS waste will be undertaken at two levels: 

 Decentralized monitoring: each RRR keeps records of the origin of the ODS waste 
recovered in the centres. The project plans to provide trainings for the RRR centres 
and major collectors of ODS in order to avoid health and environmental risks during 
service, handling, transportation and storage. In order to further strengthen 
compliance to the legal obligations, intensified regulatory inspections are planned in 
the project once the necessary trainings have been provided; 

 Centralized monitoring system: this will be done through the Regional Cooperation 
Forum (RCF). The implementation of a unified electronic monitoring system will be 
discussed during project implementation, based on the experience provided by the 
project. 

 

iv. Valid assurances that the amount of ODS mentioned in the proposal will actually be 
destroyed, and the agencies should submit proof of destruction with the financial closure 
of the project. 

In order to ensure that this requirement is met during project implementation, detailed 
procedures have been designed as described in Section 6 of this project document. 

 

v. An exploration of other disposal options for the used ODS such as recycling and reuse 
opportunities; 

The ODS waste included in the project proposal are those for which alternative uses are 
not deemed feasible. 

In the case of Croatia where the vast majority of ODS waste to destroy comes from, 
RRR centres are responsible to make an analysis of the collected ODS gases. Based on 
the analysis the refrigerant can be recovered, recycled, reclaimed, or stored for final 
disposal. For those that can be re-released in the market, RRR centres issue a certificate 
of analysis defining the quality of the refrigerant. Those that cannot be released on the 
market are considered waste and RRR centres are required to ensure that they would be 
disposed of according to the specified waste legislation. 

Because none of the participating countries have licensed facilities for ODS disposal and 
they do not intend to construct one, there are two options for ODS destruction: 

1. Export disposal. The advantage of this option is that, due to the availability of many 
licensed facilities in neighbouring countries, it is quick, the disposal prices are 
moderate and due to the well-developed road network, the transportation is easy. 
The disadvantage of this option is that hazardous waste is transported in large 
distances, which increases the associated environmental risks, disposal prices may 
vary based on the market demand and transportation falls under the Basel 
Convention and thus involves additional documentation and overhead costs.  

2. Treatment with mobile destruction technologies. The advantage of this option is that 
instead of moving the waste to the disposal facility the destruction technology is 
transported to the waste. It reduces the environmental risks, the packaging waste, as 
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well as transportation and documentation costs. On the other hand this option is 
more time consuming, particularly because the disposal technology should be 
approved by the respective environmental authorities in each country and in each 
location where it will be used, which is very time consuming and includes the risk 
of regulatory rejection. 

At the preparatory meeting of the project development, the participating countries 
decided that export disposal would be the most cost-efficient and environmentally sound 
disposal strategy, and therefore the preferred one for the disposal of their ODS stocks. 

 

3. BACKGROUND 

3.1. Ratification of Amendments to the Montreal Protocol 

The following table summarizes the ODS phase-out schedules set by the Montreal Protocol for 
Article 5 and non-Article 5 countries, as well as the real and planned phase-out schedules for the 
EU and the three countries participating in the project: 

Table 4: ODS Phase-Out Schedule for the Participating Countries 

ODS 

Montreal Protocol 

Non-A5 
Countries 

A5 
Countries 

EU 
Bosnia and 

Herzegovina 
Croatia Montenegro 

CFC1 1996 2010 1995 2009 2006 2010 

Halons 1994 2010 1994 2007 2010 2008 

CFC2 1996 2010 1996 2009 1999 2010 

Carbon 
Tetrachloride 

1996 2010 1995 2007 2010 2010 

Methyl 
Chloroform 

1996 2015 1996 2007 2010 2008 

HCFC3 
2030 

(2020) 
2040 

(2030) 
2010 

Not yet 
determined 

2013 2040 (2030) 

HBFC 1996 1996 1996 
Not yet 

determined 
1999 2008 

Bromo 
Chloromethane 

2002 2002 2002 
Not yet 

determined 
2002 2008 

Methyl Bromide 2005 2015 2005 2007 2006 2008 
1  Group I, chlorofluorocarbons R-11, R-12, R-113,R-114, R-114a, R-115 

2  Group II, other fully halogenated chlorofluorocarbons (R-13, R-111, R-112, R-211, R-212, R-213, R-214, R-215, R-216, R-
217) 

3 Group VIII, hydrochlorofluorocarbons (HCFCs) 

All three participating countries are categorized as operating under Article 5 paragraph 1 of the 
Montreal Protocol. The following table shows the status of ratification by the participating 
countries of the various amendments to the Montreal Protocol: 
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Table 5: Status of Ratification of Amendments to the Montreal Protocol 

Agreement/ 
Amendment 

Entry into 
force 

Status and date of ratification 

Bosnia and 
Herzegovina 

Croatia Montenegro 

Vienna Convention  November 1988 (Sc) September 1994 (Sc) 21 September 1992 (Sc) 23 October 2006 

Montreal Protocol  January 1989 (Sc) September 1994 (Sc) 21 September 1992 (Sc) 23 October 2006 

London Amendment August 1992 (Ac) August,  2003 (R) 15 October 1993 (Sc) 23 October 2006 

Copenhagen 
Amendment 

June 1994 (Ac) August, 2003 (R) 11 February 1997 (Sc) 23 October 2006 

Montreal Amendment November 1995 (Ac) August, 2003 (R) 8 September 2000 (Sc) 23 October 2006 

Beijing Amendment February 2002 (Ac) September, 2011 (R) 25 April 2002 (Sc) 23 October 2006 

(Sc) succession, (Ac) accession 

 

3.2. Status of Accession to the European Union 

The planned accession of all three participating countries to the European Union has a significant 
impact on the way in which they will be allowed to undertake ODS waste disposal activities in 
the future. 

 Croatia applied for EU membership in 2003 and the European Commission 
recommended making it an official candidate in early 2004. Croatia finished accession 
negotiations on 30 June 2011 and on 9 December 2011 signed the Treaty of Accession to 
become the EU’s 28th Member State. The ratification process, by the Parliaments of all 
27 EU Member States, is expected to be concluded by the end of June 2013.  

In the past ten years Croatia has significantly updated its legal, administrative and 
economic infrastructure and thus it has today the most advanced system for ODS 
management among the participating countries. 

 Bosnia and Herzegovina has been recognised by the EU as a "potential candidate 
country" for accession since the decision of the European Council in Thessaloniki in 
2003. Bosnia and Herzegovina takes part in the Stabilization and Association Process, 
and the relative bilateral SAA agreement has been signed in 2008 and ratified in 2010. 
Bosnia has not yet formally applied for EU membership, and it thus remains a potential 
candidate country.  

 Montenegro officially applied to join the EU on 15 December 2008. On 1 May 2010, the 
Stabilisation and Association Agreement (SAA) between Montenegro and the European 
Union came into force, after all the 27 Member States of EU had ratified the SAA. The 
European Commission on 9 November 2010 recommended Montenegro as candidate 
country. This candidate status was officially granted on 17 December 2010. 

 

3.3. Measures for ODS recovery 

Although the three participating countries are neighbours and have a common history, there are 
significant differences at the level of ODS management in terms of economical, political and 
administrative aspects. 
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3.3.1. Croatia 

Croatia has established a phase-out programme for CFCs, methyl bromide, halons, CTC and 
HCFCs. It includes comprehensive measures for an appropriate legal framework, technology 
conversion from CFCs and HCFCs to non-CFCs and non-HCFCs in foam and aerosol production, 
complete phase-out of methyl bromide in tobacco cultivation and phase-out of CTCs. Training 
and certification of custom officers and service technicians are in place and a RRR scheme 
(recover, reclaim and recycle) has been fully implemented. 

The Regulation on Ozone Depleting Substances and F-gases (OG 92/12) banned the releases 
of any ODS, new substances or F-gases into the air. All ODS and F-gases contained in 
refrigeration and air conditioning equipment, heat pumps, solvent equipment, fire extinguishers 
and in any other system including high voltage switchgears need to be collected during the 
maintenance, servicing or decommissioning by registered companies or service technicians 
holding a licence of the Ministry of Environmental and Nature Protection. 

The above-mentioned regulation superseded the Regulation on Substances that deplete the 
ozone layer (OG 120/05), which included provisions for permanent disposal of CFCs and halons 
after permanent withdrawal from cooling and air-conditioning units, fire fighting systems and 
fire extinguishers by 1 January 2011. Practical implementation of these specific provisions posed 
a number of challenges from the point of view of enforcement and related inspection. The 
Ministry of Environment and Natural Protection is aware of the need for a transitional period to 
meet the requirements set in these provisions, as by 1 January 2011 there were still a number of 
appliances which were still operating on CFCs and halons and that had not yet reached their end 
of life. 

ODS or F-gas contained in household refrigeration equipment should be disposed of according to 
the Ordinance on Electronic Waste (OG 74/07). Licensed service technicians are required to 
collect the refrigerants from the unit. In line with the recovery of ODS and F-gases, it is 
necessary to recover the oil from the equipment during maintenance or repair operations, and 
prior to their final disposal. 

The same Ordinance (OG 74/07) established a cost-free collection system for used equipment. 
Owners of electronic waste can call a toll-free number and request the disposal of their ODS-
containing equipment. The call, transportation and the disposal are free of charge. Only certified 
companies are allowed to recover the refrigerant from the unit and to deliver them to the local 
RRR centres. 

All necessary tools and equipment for the environmentally sound recovery of refrigerants were 
provided to the RRR centres in 2008; the system is in place, but laboratory trainings on ODS 
analysis are necessary for the centres. 

The Code of Good Practice (COGP) defines the appropriate management of ODS, other 
refrigerants and equipment containing them. It includes their handling, collection, recovery, 
recycling and reclaim. Licensed service technicians have to document the whole process of 
handling and replacement of refrigerants. They need to record the collected amounts, the used 
virgin or recovered/recycled ODS and F-gases. Documentations must be kept for five years. 
Licensed service technicians should file an annual report at the country’s Environment Agency 
on forms prescribed by the Regulation (OG 92/12). 

The service technicians are requested to ship the collected amounts of ODS and F-gases in 
labelled re-usable cylinders to the RRR centres. The centres transfer ODS and/or F-gases into 
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suitable storage cylinders and return the re-usable cylinders to the service technicians. The 
centres issue a certificate which includes the received amount of ODS and/or F-gases. 

The RRR centres are responsible to make an analysis of the collected ODS and F-gases. Based 
on the analysis the refrigerant can be recovered, recycled, reclaimed, or stored for final disposal. 
For those that can be re-released in the market, RRR centres issue a certificate of analysis 
defining the quality of the refrigerant. Those that cannot be released on the market are considered 
waste and RRR centres are required to ensure that they would be disposed of according to the 
specified waste legislation. 

The Air Protection Act (OG 130/11) sets out the competences for inspectoral supervision of 
RRR centres. According to this act, inspectors perform the supervision of RRR centres according 
to their annual work plan. When conducting the supervision, inspectors review relevant permits 
and conditions of the RRR centres based on their operating permit and check whether controlled 
substances or fluorinated greenhouse gases are handled in the prescribed manner. Fines range 
from HRK 30,000 to 100,000 (US$ 5,455 to 18,182). 

 

3.3.2. Bosnia and Herzegovina 

Legislative Framework 

Jurisdiction in the field of environmental protection in Bosnia and Herzegovina is decentralised, 
with the legal framework being set up at the state level. 1  International cooperation and 
implementation of Multilateral Environmental Agreements is under the jurisdiction of the 
Ministry of Foreign Trade and Economic Relations. The legal framework for ODS phase-out is 
set up at the state level by the Decision of the Council of Ministers through by laws in both the 
entities and in Brčko district. The ministry is also nominated to coordinate environment-related 
matters at the state level. 

Ministries at state level are competent in implementing ratified or accepted environment-related 
international agreements. These organizations are as follows:  

 Federation of Bosnia and Herzegovina: Ministry of Environment and Tourism; 

 Republika Srpska: Ministry of Construction, Spatial Planning and Ecology; 

 Brčko District: Department for Municipal Affairs. 

Bosnia and Herzegovina has no specific legislation in the field of environmental protection and 
natural resources at the national level. This issue is regulated by state-level legislations. Key 
legal measures in Bosnia and Herzegovina in this field are the following: 

 Law of the Federation of Bosnia and Herzegovina on the Protection of Air adopted 
by the Parliament of the Federation of Bosnia and Herzegovina in 2003 and amended in 
2010 (Off. Gazette Federation of Bosnia and Herzegovina No. 33/03 and 4/10); 

 Law of the Republika Srpska on the Protection of Air, adopted by the Parliament of 
the Republika Srpska in 2002 (Off. Gazette RS No. 53/02);  

 Law of the Brcko District of Bosnia and Herzegovina on the Protection of Air 
adopted in 2004 and amended in 2005 (Off. Gaz. of Brcko District No. 25/04 & 1/05). 

                                                           
1  In Bosnia and Herzegovina, the word “state” is applied to the two entities within the country (the Federation of 

Bosnia and Herzegovina and the Republika Srpska) and the Brčko District (an independent administrative unit 
directly connected to the Bosnia and Herzegovina State institutions). 
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These Laws also regulate the overarching and political tasks concerning the protection of the 
Ozone Layer. In each entity and district specific by-laws are in place to regulate operational 
measures of ODS management and phase-out. 

The Multilateral Fund, through UNIDO, supported the establishment of the National Ozone Unit 
of Bosnia and Herzegovina under the Ministry of Foreign Trade and Economic Relations in 2000. 
Two branches of the National Ozone Unit are located in the two Entity Ministries, the Ministry 
of Physical Planning and Environment of the Federation of Bosnia and Herzegovina, and the 
Ministry for Physical Planning, Housing, Construction and Ecology of Republika Srpska. The 
Ministry of Foreign Trade and Economic Relations appointed the Manager of the National 
Ozone Unit. 

Current Status 

The establishment of the national R&R (recovery and recycling) system for ODS is ongoing; the 
operating requirements have been prepared, and it is planned to establish R&R mobile centres 
after UNIDO's international tendering and to provide the necessary equipment to the best 15 
servicing companies to implement the R&R model. In order to support the establishment of the 
R&R system, training centres have been established for service technicians and training of 
trainers have been performed. 

The establishment of the R&R system was subject to an in-depth analysis during the preparation 
of the HPMP for Bosnia and Herzegovina. As it was discussed with the MLF Secretariat during 
HPMP preparation, the implementation of the country’s NPP was severely hindered by the fact 
that Bosnia and Herzegovina changed their legislation for imports of goods in 2008, but had 
failed to allow for the import of equipment including that required for NPP implementation. As a 
consequence of that, the supply of recovery and recycling equipment had to be stopped from 
2009 onwards. 

In order to optimize the use of funds under the HPMP, UNIDO and the country are currently 
redirecting the recovery and recycling system originally planned under the NPP to cover 
stationery refrigeration and air conditioning and, in particular, the recovery and recycling of 
HCFCs in addition to CFCs. At the time of approval of the HPMP, the terms of reference for 
recovery and recycling equipment had been established and agreed, and further delays in the 
implementation of the remainder of the NPP and in the HPMP are not anticipated. 

In the case of halon, the national R&R system is in place. Financ d.o.o. Mostar was nominated to 
be the national halon bank; this centre however lacks significant capacities for handling other 
ODS. Four enterprises/organizations have reported halon stocks; the total halon 1211 stock is 
649 kg and the total halon 1301 stock is 805.8 kg. Halon stocks at the project preparation was 
1,454.8 kg, which will be reserved for national use.  

 

3.3.3. Montenegro 

Legislative Framework 

In accordance with the Law on Air Protection (Off. Gaz. of MNE, No. 25/2010) the 
Environmental Protection Agency is the responsible authority to issue licenses for maintenance, 
repair and putting out of use products containing controlled substances such as ODS. Conditions 
which must be met by the licensee are stipulated in the Decree on ODS and Alternative 
Substances (Official Gaz. of MNE, No. 5/11) which regulates, inter alia, the following: 

 Phasing out of the consumption of substances that deplete the ozone layer; 
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 Handling of substances that deplete the ozone layer and alternative substances; 

 Handling of products that contain such substances or are produced with them ; 

 Import, export and marketing of such substances and products; 

 Handling of such substances at the end of life of the products containing them;  

 Measures for collecting, using and permanently disposing of ODS; which includes the 
requirements that must be met by those who undertake maintenance, repair and withdraw 
from use of products containing controlled and alternative substances; 

 Method of labelling products that contain alternative substances; 

The Law on Air Protection also bans the release of ozone depleting substances and alternative 
substances. In line with this, the decree on ODS and alternative substances stipulates that ODS 
and alternative substances contained in products shall be collected during the maintenance, repair 
or putting out of use, and in any event at the disposal site at the latest, into a device intended for 
that purpose, for their recycling, reclamation or destruction. The collection of controlled and 
alternative substances shall be carried out by a legal person or entrepreneur authorized for the 
maintenance and/or repair and putting out of use of the products containing controlled and 
alternative substances. 

In the event of putting out of use of the products containing controlled substances, except for 
household products, the collection of controlled and alternative substances shall be arranged by 
the owner and/or user, in the manner prescribed by this Decree. In contrast, the collection of 
controlled and alternative substances from the disposed household products shall be arranged by 
the owner and/or user of the disposal site, in the manner prescribed by this Decree. 

The legal person or entrepreneur authorized for the maintenance and/or repair and putting out of 
use of the products containing controlled and alternative substances shall temporarily keep the 
controlled and alternative substances in dedicated collection cylinders, until further re-use or 
permanent destruction is undertaken. Authorized entities shall keep records of the types and 
amounts of collected substances, their handling and the amounts of virgin or recycled substances 
introduced into new products. Annual reports shall be filed at the EPA by not later than 31 
January for data related to the previous year.  

Trainings are organized annually for the service technicians on good refrigeration practices. 
Trainees receive a certificate which is required to get a licence from EPA for maintenance, repair 
and putting out of use of the products containing controlled and alternative substances.  

In accordance with the Decree, the collected controlled and alternative substances that cannot be 
recycled shall be handled in accordance with regulations governing hazardous waste disposal.  

The Law on Waste Management (Off. Gaz. MNE, No. 64/2011) is a framework law that 
controls municipal and hazardous waste management. It regulates issues related to the type and 
classification of waste, waste management planning, conditions under which waste management 
shall be conducted, rights, obligations and responsibilities of legal and natural persons, terms and 
procedures for issuance of permits, monitoring and other issues of relevance to waste 
management. Export and transit of hazardous waste can be performed only on the basis of a 
permit issued by EPA in accordance with the procedure specified by the Basel Convention.  

In accordance with the Law on Waste Management, each company which produces hazardous 
waste, including ODS waste, is obliged to manage its waste through a company that has a license 
for collection and transportation of hazardous waste.  
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Under the regulation on waste classification and waste catalogue (Off. Gaz. of MNE, No. 
35/2012) waste CFCs, HCFCs, HFCs are classified as a hazardous waste. Phased-out equipment 
which contains CFCs, HCFCs and HFCs are also considered as hazardous waste. 

Regulation Off. Gaz. of MNE, No. 24/2012 (Regulation on the procedure for registration of 
putting electrical and electronic products on the market, the establishment of collection 
systems, and treatment of waste from electrical and electronic products and operation of 
the system) regulates the registration, putting on the market of electronic and electrical 
equipment. This piece of legislation established a collection and treatment system for the waste 
electrical and electronic equipment. This regulation covers refrigerators, freezers, air conditioner 
appliances and foresees the pre-treatment of waste equipment. It stipulates that hazardous 
substances, such as CFCs, HCFCs, HFCs, etc., must be removed in an environmentally sound 
manner.  

Current Status 

In Montenegro the collection system is currently in its early stage, as the trainings for the service 
sector are ongoing. Organized trainings on Good Refrigeration Practice were held for service 
technicians in 2009, 2010, 2011 and 2012. 

It is important to note that, due to the fact that Montenegro became a new member country of the 
Montreal protocol in 2006, by mean of succession, the country only started the preparation and 
implementation of CP/TPMP in 2007. 

As a framework strategy for the collection system, it was decided that the main service shops 
would be better equipped, especially for refrigerants recovery and recycling. In accordance with 
the TPMP, service shops that have received equipment from EPA/NOU have an obligation to 
store recovered refrigerants under suitable conditions, until the decision is made for their 
destroying.  

The country has identified the company Hemosan Company d.o.o. Bar as the sole authorized 
enterprise for collection and transportation of ODS waste in the country (national RRR centre). 
This is in accordance with the TPMP, which advocated for the establishment of one single 
storage centre, where the used refrigerants recovered all around Montenegro will be stored. The 
collection capacity of this facility in Bar is 7,000kg. 

 

3.4. Incentive Schemes for ODS Recovery 

3.4.1. Croatia 

In Croatia RRR centres pay 1.00 HK/kg (0.17 USD/kg) of collected refrigerants to the service 
technicians who brought it to the RRR centre regardless of the quality of the refrigerant. The 
centres maintain their operation from the income they receive by selling the 
recovered/recycled/reclaimed refrigerants (ODS and F-gases). 

Importers of new ODS and/or F-gases pay an import fee of 3.00 HRK per kilogram (0.51 
USD/kg) of imported ODS/F-gases which are placed in the domestic market. The fee goes to the 
Environmental Protection and Energy Efficiency Fund (hereinafter: the Fund) The Fund may 
contribute to the sustainability of the national collection and destruction efforts of waste ODS 
and F-gases in the future. 
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3.4.2. Bosnia and Herzegovina 

The treatment of electronic and electrical waste is regulated; waste operators have to provide a 
free collection system from the end users of such products. At the time of preparing this project 
proposal, there is no incentive scheme for ODS recovery/recycling or reuse. During the project 
Bosnia and Herzegovina is going to investigate the possibility to introduce such a mechanism. A 
working group has been established to investigate the existing ODS legislations and to propose 
an adoption scheme. 

 

3.4.3. Montenegro 

In accordance with Decree Off. Gaz. of MNE, No. 05/2011, ODS and alternative substances 
have to be recovered during service, repair or at least before their final disposal. ODS have to be 
collected into a sealed container. Currently there is no incentive schemes put in place to facilitate 
ODS collection. 

In accordance with Regulation Off. Gaz. of MNE, No. 24/2012 electronic and electrical waste 
can be collected by the distributor (person that supplies the equipment to the end user), the utility 
company or a waste operator: 

 End-users are obliged to hand over the electronic or electrical waste from households to 
the distributor during the procurement of new equipment or to the utility company; 

 Distributors are obliged to take over electronic and electrical waste free of charge from 
the end-user at his request or during procurement of a new equipment 

 Waste operators authorized by EPA take over the electronic waste or electrical equipment 
free of charge from the distributor. Waste operators undertake the collection of waste 
equipment, its pre-treatment, further treatment, preparation for reuse, or removal of the 
waste equipment at their own expense. 

During the implementation of the terminal phase-out management plan (TPMP) (2009/2010), 
three tenders were announced in daily newspapers for supplying recovery and recycling 
equipment for service shops. In this programme 15 portable R/R machines and 15 MAC unit, as 
well as vacuum pumps, service cylinders, service tools, manifold set with connectors, electronic 
leak detectors, set of refrigerant analysers, complete brazing unit and refrigerant identifiers were 
delivered to 30 service shops. 

 

3.5. Management, Transport, Imports and Exports of ODS Waste 

3.5.1. Croatia 

ODS Waste Management 

Waste ODS are treated as hazardous waste according to the European Waste Classification. ODS 
are listed under EWC 14 06 01* and 16 02 11*. All hazardous wastes-related provisions apply to 
ODS waste. Management of hazardous wastes requires a licence according to Article 41. of the 
Waste Act (OG 178/04, 111/06, 60/08 and 87/09). The licence for hazardous waste management 
is issued by the Ministry of Environmental and Nature Protection, and includes the following 
information: 
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1. Type of waste the licensee can manage; 

2. Annual amounts of waste the licensee can handle based on its available capacity at each 
of its waste managing locations; 

3. Prescribed requirements for operation such as technical requirements, methods and 
system for monitoring; 

4. Precautionary measures that need to be undertaken for safety reasons; 

5. Technologies the licensee uses at its waste managing locations, such as recovery 
procedure and/ or disposal or other waste management methods; 

6. Reference to applicable legal obligations the licensee should follow including necessary 
documentations and reporting. 

The approval of the licensing requests usually takes a few months. 

ODS Waste Transport 

Waste transportation has to be licensed as well. The same entity, the Ministry of Environmental 
and Nature Protection, issues hazardous waste transportation permits. The Ministry maintains the 
list of registered entities that are authorized to transport hazardous waste locally. The permitting 
procedure normally takes a couple of weeks.  

ODS Waste Imports and Exports 

Domestic and trans-boundary movement of hazardous wastes are in line with the European 
Agreement concerning the International Carriage of Dangerous Goods by Road, commonly 
known as ADR which governs transnational transport of hazardous materials. 

Export of hazardous waste is controlled by the Ministry of Environmental and Nature Protection 
according to the Basel Convention. The issuance of a permit for export or transit usually takes 2-
3 months. 

According to Article 47, Paragraph 2 of the Waste Act, import of hazardous waste is prohibited 
in Croatia, except environmentally sound recovery when the material is either recovered or is 
used to create a new product or raw material. As Croatia lacks appropriate licensed facilities for 
recovery or disposal of ODS, the import of such waste is prohibited. 

 

3.5.2. Bosnia and Herzegovina 

ODS Waste Management 

In Bosnia and Herzegovina the European Waste Classification system has been adopted and ODS 
waste is classified as a hazardous waste. Laws on waste management are enforced in both 
entities and in Brcko District. 

At State level ODS management is regulated by the “Decree on Conditions and Procedures for 
the Implementation of the Montreal Protocol and Phase-out of Substances that Deplete the 
Ozone Layer in Bosnia and Herzegovina” (Off. Gazette Bosnia and Herzegovina No. 36/07). The 
Decree regulates the following aspects of ODS: 

 Conditions for import and export of ODS. It includes procedures for an enterprise 
licensing, import quotas and import permits; 

 Conditions for import and export of products and equipment which contains or 
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functionally uses ODS; 

 Plan and Programme of Bosnia and Herzegovina for the implementation of the Montreal 
Protocol and phase-out of ODS; 

 Monitoring and control system of ODS and equipment containing ODS import use, 
distribution and export;  

 Maintenance of the list of controlled ODS and the list of equipment containing ODS 
based on custom codes, which are harmonized with Annex A, B, C, D and E of the 
Montreal Protocol and the respective European Union Regulations; 

 Establishing reporting procedures and reporting formats for the relevant domestic and 
international authorities, organizations or bodies concerned with import/export and use of 
ODS. 

This decree includes specific provisions on management of ODS waste under the sub-section on 
the monitoring and control system for in-country management of ODS and equipment containing 
ODS. 

At Entity level, in the Federation of Bosnia and Herzegovina and Republika Srpska, the “Decree 
on Phase-out of Substances that Deplete the Ozone Layer (Off. Gazette Federation of Bosnia and 
Herzegovina No. 39/05 and Off. Gazette RS No. 94/05)” regulates the management of ODS. 
This piece of legislation regulates, among others, the following aspects: 

 Conditions and procedures for phase-out of ODS and their substitution with alternatives; 

 Procedures and responsibilities of owners of ODS containing equipment, especially 
during charging, discharging of the refrigerant and disposal of ODS-containing wastes; 

 Procedures for the management of ODS containing equipment; 

 Registration of ODS import/export and ODS consumption; 

 Terms and conditions for registration of ODS related operational activities, i.e. services in 
Republika Srpska; 

 The role and responsibility of the Ministry of Environment of Bosnia and Herzegovina 
and Republika Srpska in issuing licenses, import quotas and permits; 

 Responsibilities of ODS importers regarding the registration of imported substances and 
the reporting requirements. 

This decree includes ODS waste-specific provisions with regard to the procedures and 
responsibilities of owners of ODS containing equipment, including for the disposal of ODS-
containing wastes. The same decree also includes ODS waste-specific provisions in the sub-
sections on procedures for the management of ODS containing equipment and reporting 
requirements. 

ODS Waste Transport 

ADR requirements are in place in Bosnia and Herzegovina. A new Law on chemicals in 
Republika Srpska includes some procedures for transportation of chemicals. It also incorporates 
the requirements for packaging and labelling as per the adopted European Regulation (EC) No 
1272/2008 on Classification, Labelling and Packaging of Substances and Mixtures (CLP 
regulation). Republika Srpska is currently preparing the adoption of the EU Directive on 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) of 18 December 
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2006. 

ODS Waste Imports and Exports 

The permit system for import, transit and export of hazardous waste is under the jurisdiction of 
relevant entity ministries and Brcko District. Transboundary movements of hazardous wastes 
should be performed in accordance with the Basel Convention and related national legislations. 
Hazardous waste management enterprises are registered. Each import, export or transboundary 
movement of hazardous wastes should be authorized including border entry and exit. 

 

3.5.3. Montenegro 

ODS Waste Management and Transport 

In accordance with the Regulation on Waste Classification and Waste Catalogue (Off. Gaz. of 
MNE, No. 35/2012) waste CFC, HCFC, HFC and phased-out equipment containing CFC, HCFC, 
HFC are classified as a hazardous waste. According to the European Waste Classification ODS 
are listed under EWC 14 06 01* and 16 02 11* and .they are treated as hazardous waste. 

The EPA issues permits for collection and transportation of ODS waste; these permits are valid 
for 5 years. Permit holders are obliged to: 

 Send reports to EPA on quantities of waste stored; 

 Secure a storage in a way that protects the environment and human health; 

 Perform transportation in accordance with the Law on Transportation of Dangerous 
Substances (Off. Gaz. of MNE, No.5/2008); 

 Carry out classification and labelling of waste; 

 Take into account physical and chemical properties of collected waste, in order to avoid 
leakage, heat release, discharges of toxic substances or any other dangerous situation. 

According to the Law on Waste Management (Off. Gaz. of MNE, No. 64/2011) during collection, 
transport and temporary storage hazardous waste has to be packed and labelled in accordance 
with the Law on Transportation of Dangerous Substances (Off. Gaz. of MNE, No.5/2008). 
Transportation of hazardous waste must be done in a way regulated by the same law. The Law on 
Transportation of Dangerous Substances lays down conditions under which transportation of 
dangerous substances ought to be performed. Further it elaborates on how hazardous wastes 
should be prepared, loaded, unloaded and secured during transportation including the necessary 
risk prevention measures. This Law also stipulates the necessary infrastructures and human 
resource needs for collection, packaging, labelling and transportation of hazardous wastes, 
including the preventive and protective measures. This law requires the adherence to the ADR 
requirements. 

ODS Waste Imports and Exports 

Import of hazardous waste including ODS waste is prohibited in Montenegro according to the 
Law on Waste Management (Off. Gaz. of MNE, No. 64/2011). Export and transit of hazardous 
waste can be performed only on the basis of a permit issued by the EPA in accordance with the 
procedure specified by the Basel Convention. 

In accordance with the Decree on ODS and alternative substances (Official Gaz. of MNE, No. 
5/11) import and placing on the market of ODS is banned except for HCFC - 22. Import and 
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placing on the market of ODS containing equipment is banned since 1st January 2012. Import 
quotas for HCFC-22 have been introduced since 2011. 

 

3.6. ODS Destruction Facilities in the Participating Countries 

None of the participating countries have disposal facilities for ODS destruction. There are 
several incineration facilities in the neighbouring countries licensed for ODS disposal, 
particularly in the new member states of the EU. Because the EU legislation allows import of 
ODS for environmentally sound destruction, the project development team investigated the 
availability of the closest facilities. Soon it turned out that Hungary, Romania and the Czech 
Republic have stricter national legislation than the EU and import of hazardous waste for 
disposal is prohibited in these countries. The project focus will therefore turn to facilities in other 
EU countries (Germany, France, Netherlands, Poland and Spain) where hazardous waste import 
is allowed and the facilities have expertise in dealing with imported hazardous waste. 

 

3.7. Disposal Programmes for Other Chemicals 

3.7.1. Persistent Organic Pollutants under the Stockholm Convention 

Persistent organic pollutants (POPs) are organic compounds that are resistant to environmental 
degradation through chemical, biological, and photolytic processes. POPs persist in the 
environment for long periods, are capable of long-range transport, bioaccumulate in human and 
animal tissues and biomagnify in food chains, and have potentially significant impacts on human 
health and the environment.  

The Stockholm Convention entered into force on 14 May 2004 listing twelve chemicals causing 
adverse effects on humans and the ecosystem. Such chemicals are grouped under three distinct 
categories: 

 Pesticides: aldrin, chlordane, DDT, dieldrin, endrin, heptachlor, hexachlorobenzene, 
mirex, toxaphene;  

 Industrial chemicals: hexachlorobenzene, polychlorinated biphenyls (PCBs); and  

 By-products: hexachlorobenzene; polychlorinated dibenzo-p-dioxins and polychlorinated 
dibenzofurans (PCDD/PCDF), and PCBs.  

At its fourth meeting of the SC held from 4 to 8 May 2009, the Conference of the Parties adopted 
amendments to Annexes A, B and C to the SC to list nine new persistent organic pollutants (SC-
4/10-SC-4/18). At its fifth meeting held from 25 to 29 May 2011, another chemical (endosulfan) 
and its related isomers were included to Annex A of the SC (decision SC-5/3). 

The list of the new chemicals is as follows: 

 Pesticides: chlordecone, alpha hexachlorocyclohexane, beta hexachlorocyclohexane, 
endosulfan, lindane, pentachlorobenzene;  

 Industrial chemicals: hexabromobiphenyl, hexabromodiphenyl ether and 
heptabromodiphenyl ether, pentachlorobenzene, perfluorooctane sulfonic acid, its salts 
and perfluorooctane sulfonyl fluoride (PFOS), tetrabromodiphenyl ether and 
pentabromodiphenyl ether; and  

 By-products: alpha hexachlorocyclohexane, beta hexachlorocyclohexane and 
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pentachlorobenzene.  

Synergies between the Montreal Protocol and the Stockholm Convention could be established in 
the case of pesticides and industrial chemicals, especially for the latter.  

 PCBs are used in industry as heat exchange fluids, in electric transformers and capacitors, 
and as additives in paint, carbonless copy paper, and plastics. Their persistence in the 
environment corresponds to the degree of chlorination, and half-lives can vary from 10 
days to one-and-a-half years. 

 Hexabromobiphenyl is an industrial chemical that has been used as a flame retardant, 
mainly in the 1970s. According to available information, hexabromobiphenyl is no longer 
produced or used in most countries due to restrictions under national and international 
regulations.  

 Tetrabromodiphenyl ether and pentabromodiphenyl ether are the main components of 
commercial pentabromodiphenyl ether. They belong to a group of chemicals known as 
“polybromodiphenyl ethers” (PBDEs). Polybromodiphenyl ethers including tetra-, penta-, 
hexa-, and heptaBDEs inhibit or suppress combustion in organic materials and therefore 
are used as additive flame retardants. The production of tetra- and pentaBDEs has ceased 
in certain regions of the world, while no production of hexa- and heptaBDEs is reported.  

 PFOS is both intentionally produced and an unintended degradation product of related 
anthropogenic chemicals. The current intentional use of PFOS is widespread and includes: 
electric and electronic parts, fire fighting foam, photo imaging, hydraulic fluids and 
textiles. PFOS is still produced in several countries.  

Except for PFOS, where the production and use are allowed under restriction, industrial POPs 
chemicals need to be phased out immediately for Parties to the SC. Simultaneously production, 
import, and export other than for environmentally sound disposal should also be ceased. Parties 
to the SC are required to make inventories of the POPs stocks and to develop action plans as part 
of their National Implementation Plans (NIP) for their phase-out and disposal. Croatia has 
developed its inventories and action plans for the initial twelve POPs. For the new POPs the 
inventory and NIP updates are ongoing. 

As industrial POPs can also be found in fire fighting appliances, in electrical and electronic 
goods and in the high voltage electrical grid, their management can be linked to ODS substances, 
particularly F-gases. 

 

3.7.2. Country-Specific Actions on POPs Management 

The total amount of PCBs in closed systems in Croatia is 1,391,593 kg. It includes 22,859 
capacitors with total mass of 655,705.9 kg and 311 transformers with total mass of 735,887.8 kg. 
Hrvatska Elektroprivreda is the biggest owner of the capacitors batteries with PCBs; it is the 
owner of 3,660 pieces (100 tons) of the capacitors which makes 15% of the total weight of all 
capacitors in the country. Major owners of the transformers in Croatia belong to the chemical 
industry with 56 transformers with a total weight of 238.5 tons. It is 33 % of the total weight of 
all transformers in the country. 

The NIP of Croatia stipulates that PCB owners should gradually phase-out and eliminate PCB-
containing equipment. The top 10 owners indicated that they would gradually, in line with the 
Stockholm Convention, eliminate the use of the equipment with PCB. Interim storages of PCB 
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wastes are located within the owners’ production sites, all over Croatia. In accordance with the 
Ordinance on management of polychlorinated biphenyls and polychlorinated terphenyls (Article 
7) the time period for temporary storage of PCBs, waste PCBs or equipment containing PCBs 
has been limited to 2 years prior to decontamination or recycling and/or final disposal. This 
creates an increasing need for PCB disposal and thus the available amounts for PCB disposal 
will increase in the future. 

In the context of Croatia’s activities on POPs management, it is worth noting that UNIDO is 
currently supporting Croatia in the implementation of the following projects: 

 Enabling Activities to Facilitate Early Action on the Implementation of the Stockholm 
Convention on Persistent Organic Pollutants; 

 Management and Elimination of PCBs from Electrical Sector in the Republic of Croatia. 

In Bosnia and Herzegovina, a country-wide inventory to assess PCBs will be undertaken during 
the NIP development process. The Global Environment Facility has approved a project focused 
on enabling activities for the development of the NIP. In this process both the initial and the new 
POPs inventories will be developed.  

Preliminary data collection concluded that the major user of PCBs is the PE Elektroprivreda 
B&H. The identified 70,000 kg of equipment filled with PCBs and approximately 10,000 kg 
have been dismantled and exported from Sarajevo to France for final disposal. Other enterprises 
have also identified PCB stocks and have exported part of their POPs waste to France. 

The Ministry of Foreign Trade and Economic Relations Bosnia and Herzegovina is the focal 
point for the SC and MP which will facilitate the establishment of linkages between the two 
conventions. In order to optimize the use of international financial resources the POPs and ODS 
inventory process in 2013 will be combined and undertaken jointly. 

In the context of Bosnia and Herzegovina’s activities on POPs management, it is worth noting 
that UNIDO is currently supporting Bosnia and Herzegovina in the implementation of project 
“Enabling Activities to Facilitate Early Action on the Implementation of the Stockholm 
Convention on POPs”. 

In Montenegro, the Ministry for Sustainable Development and Tourism is the focal point for the 
Stockholm Convention. The NIP is still in its development phase and data collection is ongoing. 
The NIP will include new POPs as well. Adoption of the NIP is expected in March 2013 when all 
the data on PCBs will be available. 

The country-specific information shows that there is commitment at the national level to replace 
POPs and ODS; however, the efforts might not be as cost- and resource-efficient as they could be. 
Probably waste disposal operations are not tendered and the amounts at the national level are not 
combined. This is an important aspect, because disposal prices could be cheaper if the amounts 
are high. Combining these efforts at the national and regional level can lead to significant cost 
savings which this project aims to demonstrate. 
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4. PROJECT OBJECTIVES AND EXPECTED OUTCOMES 

The project “Demonstration of a Regional Strategy for ODS Waste Management and Disposal in 
the ECA Region” aims to achieve the following objectives: 

 Destruction of 29.07 tonnes of ODS waste; 

 Establishment of a regional cooperation forum for ODS disposal among the participating 
countries to harmonize disposal of ODS waste (with the possibility of expanding the 
concept to other types of hazardous wastes at a later stage); 

 Awareness and training programme for ODS collection, storage, transportation and 
disposal for relevant stakeholders to increase their commitment towards ODS recovery, 
recycle reclaim, collection and disposal. 

Successful project implementation will lead to the achievement of the following outcomes: 

 Reduction of the global ODS stock by disposing 29.07 tonnes of ODS waste in an 
environmentally sound manner; 

 Significant cost reduction in the ODS disposal prices and increase in the pace of ODS 
phase-out and recovering due to the regional cooperation and information sharing; 

 Participating countries will develop the appropriate technical and human resources 
capacity for ODS management, including aggregation, storage and disposal, which will 
lead to better compliance with the Montreal Protocol. 

 

5. PROJECT STRATEGY 

5.1. Outline of the Project Strategy 

In order to achieve the objectives listed in the previous section, the project will be implemented 
following a strategy consisting of four components: 

 Component #1: ODS aggregation at the national level 2; 

 Component #2: Transportation and disposal of the ODS stocks in an appropriate licensed 
destruction facility within the European Union; 

 Component #3: Establishment of a Regional Cooperation Forum; 

 Component #4: Awareness raising, training and monitoring. 

The two Implementing Agencies, in close cooperation with the NOUs of the participating 
countries, will distribute responsibilities as follows: UNIDO will be responsible for the 
implementation of Components #1 and #2, whereas UNEP will be responsible for the 
implementation of Components #3 and #4.3 The project management structure, as detailed in 
Section 6.1., will ensure that all activities are implemented in full coordination among the 

                                                           
2 The concept “aggregation” as defined in this project document cannot be linked to “collection” as defined in 
Annex VIII of document UNEP/OzL.Pro/ExCom/58/53. In the scenario described in the project, collection takes 
place outside the scope of the project, in the various RRR centres and companies owning ODS stocks. In the context 
of this project, aggregation is understood as a first stage of the transportation activities which aims at minimizing 
transportation costs. 
3 Activities related to management, coordination and monitoring of project implementation (included in Component 
#4) will be undertaken jointly by UNEP and UNIDO. 
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Implementing Agencies and the participating countries. 

During project preparation, UNEP and UNIDO looked into the possibilities of taking stock of the 
lessons learned in the projects in Mexico and Nepal since the very early stage of project 
preparation. These two projects follow a similar approach, that is, export of the ODS waste to a 
facility in the United States in order to generate voluntary carbon credits through registration of 
the project under the Climate Action Reserve (CAR). 

An initial analysis of the approach applied for Mexico and Nepal proved not to be sustainable 
over time for the countries participating in this project. As it has been stated before, Croatia will 
become an EU Member State as of 1 July 2013; Montenegro is a candidate EU country and 
Bosnia and Herzegovina is a potential candidate EU country. Therefore, in the short to mid-term 
these countries will have to meet the requirements for ODS waste destruction set by the EU in 
Regulation (EC) 1005/2009. Such requirements are not in line with the strategy applied in the 
projects in Mexico and Nepal. 

This demonstration project provides a unique opportunity to set up a destruction strategy that 
will allow countries to undertake ODS waste disposal in the long term, in line with Regulation 
(EC) 1005/2009. Such an opportunity does not only apply to the three participating countries, but 
also to other countries in the region in a similar status vis-à-vis the European Union. In this 
regard, it is worth noting that both the Former Yugoslav Republic of Macedonia and Serbia have 
shown their interest in participating in those activities to be undertaken under the project which 
are open to non-participating countries (namely participation in the Regional Cooperation 
Forum). These two countries have an obvious geographical link with the three participating 
countries (they all belong to the Balkan region), and both of them are EU candidate countries. 

In addition to the expression of interest by Macedonia and Serbia, Component #3 of the project 
allows for other countries in the ECA Region to benefit from the project. Needless to say, a 
strategy focused on supporting future EU Member States to be in line with EU regulation with 
regard to ODS waste disposal will in principle have a stronger appeal for those countries within 
the ECA Region which are potential EU candidate countries. In this regard, there is a strong 
coordination between this project and the destruction project in Georgia, as the latter showcases a 
destruction strategy more appealing to those ECA Region countries whose mid-term policies do 
not have to be aligned with EU ones. 

Therefore, both destruction projects cover a wide spectrum of the feasible strategies for ODS 
waste disposal for the countries in the region. For this reason, the dissemination activities 
considered under Component #3 of the project will also serve as a platform to display the lessons 
learned from the project in Georgia. 

 

5.2. Component #1: ODS Aggregation at the National Level 

5.2.1. Availability of ODS Banks 

The ODS stock and collection patterns in the participant countries show significant differences. 

Croatia 

Data collection during the project preparation concluded that the total stored ODS waste amount 
in Croatia (as of 31 August 2012) is 13,021 kg, distributed as follows: 

 5,772 kg of CFC-12 and 6,428 kg of CFC mixture stored in the RRR centre C.I.A.K d.o.o. 
in Zabok; 
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 The RRR centre Frigomotors d.o.o. in Dugopolje stores 821 kg of mixed CFC waste; 

 The third RRR centre (IND-EKO d.o.o. in Rijeka) does not currently have any stocks; 

According to the data above, a total of 7.25 tonnes of ODS waste was classified as CFC mixture. 
The composition of these mixtures has been determined through the following testing procedures: 

 6.43 tonnes stored at the R&R Centre C.I.A.K. d.o.o. were subject to a standard sampling 
and analysis undertaken by one of the country’s certified laboratory for physical and 
chemical analysis (ANT Laboratorij za analitiku i toksikologiju d.o.o.); 

 The composition of the 0.82 tonnes stored at the R&R Centre Frigomotors d.o.o. was 
determined with an advanced refrigerant identifier (model Neutronics Ultima ID Pro 
HVAC/R - RI-700H). 

The results of the analysis showed that the refrigerant mixtures stored in the two R&R centres 
mentioned above varies depending on the origin of the refrigerant recovered, with CFC-12 being 
predominant in some cases and CFC-11 predominant in others. The mixtures also contained 
small amounts of other refrigerants (e.g. HFC-134a and HFC 32). For the purpose of the project 
document, the amounts of HFC refrigerants have been excluded from the tonnage reflected in 
Table 1 to ensure the adequate calculation of the project’s cost-effectiveness. 

In addition to the stocks already identified, and based on data provided by the NOU and the 
existing R&R centres, the expert who has reviewed the baseline situation in the country has 
concluded that the collection system in Croatia allows for the collection of 10,000 kg of ODS 
waste annually; justification for this estimate can be found in the Annex to this project document. 

Taking into account the time lag between completion of the survey and expected project 
approval (ExCom 69), and that the proposed timeline for project implementation is two years, 
that results in an estimate of projected amounts of ODS to be collected during the project 
approval process and implementation equal to 23 tonnes. For this amount of additional mixed 
CFC waste, the assumption has been made that its composition will be similar to that of the 
already collected mixtures. 

Taking into account the expected date when Croatia will formally become non-Article 5 country 
under the Montreal Protocol (1 January 2014), this project will only request funds for the 
destruction of the portion of those 23 tonnes that are expected to be collected up to that date, i.e. 
15 tonnes. Keeping in mind these amounts, 950 liters ISO cylinders will be required for storage 
and transportation of the ODS waste. 

The following table summarizes the existing stocks of ODS and the collection efforts in Croatia: 

Table 6: Amounts of ODS Waste Available for Destruction in Croatia 

Location 
Amount of ODS already collected (kg.) 

CFC-11 CFC-12 CFC Mixture Total Weight (kg) 

C.I.A.K. d.o.o. Zabok   5,772 6,428 12,200

IND-EKO d.o.o. Rijeka       0

Frigomotors d.o.o. Dugopolje    821 821

Total existing stocks 0 5,772 7,249 13,021

Location 
Amount of ODS collected during project implementation (kg.) 

CFC-11 CFC-12 CFC Mixture Total Weight (kg) 

Total collection efforts 15,000 15,000
        

Grand Total 0 5,772 22,249 28,021
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Bosnia and Herzegovina 

In Bosnia and Herzegovina, private companies in the Mostar region reported 95 kg of CFC-12. 
Although the company Financ d.o.o. Mostar was nominated to be the national RRR centre, this 
centre lacks significant capacities for ODS aggregation, handling and management.  

A field survey conducted during the project development identified 400 kg of CFC-11 stocks at 
various institutions. Taking into account the schedule for the establishment of a recovery and 
recycling scheme with support from UNIDO, an estimate of 0.4 tonnes of CFC-11 was taken as a 
conservative estimate of the potential amount of ODS waste to be collected in the country during 
project implementation. 

The following table presents the existing stocks of ODS and the amounts the collection efforts 
would result. The aggregation and disposal of these stocks will have an important demonstration 
value in Bosnia and Herzegovina as this will be the first time when proper disposal of ODS 
waste will be undertaken.  

Table 7: Amounts of ODS Waste Available for Destruction in Bosnia and Herzegovina 

Location 
Amount of ODS already collected (kg.) 

CFC-11 CFC-12 CFC Mixture Total Weight (kg) 

Private companies in Mostar region  95   95

Total existing stocks 0 95 0 95

Location 
Amount of ODS collected during project implementation (kg.) 

CFC-11 CFC-12 CFC Mixture Total Weight (kg) 

Institutions of BiH, Sarajevo 400  

Total collection efforts 400 0 0 400
       

Grand Total 400 95 0 495

Montenegro 

The low volume of ODS stocks in Montenegro is generally due to the lack of appropriate 
implementation of the legal measures. Incentives are also missing from the ODS collection 
system which significantly hinders collection and environmentally sound management of ODS. 
Another factor behind the low collected volumes could be the low income level of the citizens 
and the de-capitalized enterprises, which has forced continuing the use of outdated equipment. 

280 kg of CFC 11 has already been collected in the country. In addition, further 160 kg of CFC-
11 and 110 kg of CFC-12 are expected during project implementation, according to an estimate 
by the expert supported by the NOU, coming from the following sources: 

 CFC-11 from chiller replacement under the Project “Demonstration project for chillers in 
Eastern Europe”; 

 CFC-11 and CFC-12 from the scaling up of the collection system already in place. 

The data for Montenegro are presented in the following table: 

Table 8: Amounts of ODS Waste Available for Destruction in Montenegro 

Location 
Amount of ODS already collected (kg.) 

CFC-11 CFC-12 CFC Mixture Total Weight (kg) 

Hemosan d.o.o, Bar 280 280

Total existing stocks 280 0 0 280
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Location 
Amount of ODS collected during project implementation (kg.) 

CFC-11 CFC-12 CFC Mixture Total Weight (kg) 

Hemosan d.o.o, Bar 160 110 270

Total collection efforts 160 110 0 270
       

Grand Total 440 110 0 550

Total amount of ODS waste available for destruction under this project 

The following table shows the type and weight of ODS waste the project is planning to dispose 
of: 

Table 9: Amounts of ODS Waste Available for Destruction under the Project 

Location 
Amount of ODS already collected (kg.) 

CFC-11 CFC-12 CFC Mixture Total Weight (kg) 

Croatia 5,772 7,249 13,021
BiH 95 95
Montenegro 280 280
Total existing stocks 280 5,867 7,249 13,396

Location 
Amount of ODS collected during project implementation (kg.) 

CFC-11 CFC-12 CFC Mixture Total Weight (kg) 

Croatia 15,000 15,000.0
BiH 400 400.0
Montenegro 160 110 270.0
Total collection efforts 560 110 15,000 15,670
        
Grand Total 840 5,977 22,249 29,066

The table shows that the current ODS stocks in the participating countries is 13,396 kg. Due to 
the collection efforts, further 15,670.0 kg of ODS waste will be aggregated.4 The project target 
therefore is the destruction of 29,066 kg of ODS waste. 

 

5.2.2. Strategy for the Implementation of Component #1 

The project plans to aggregate the national stocks at one location in each country: 

 In Croatia, the RRR centre in Zabok would be the best location as it stores more than 
90% of the national ODS stocks; 

 In Bosnia and Herzegovina Financ d.o.o. in Mostar was selected to be the national 
aggregation point as it also holds the national halon bank; 

 In Montenegro, aggregation will take place at Hemosan d.o.o. facilities in Bar.  

Due to the differences in volumes among countries, the critical choice is that of the aggregation 
centre in Croatia. The choice of C.I.A.K. d.o.o. Zabok as the RRR centre where aggregation will 
take place is, due to the following reasons: 

 This RRR centre currently stores the largest amount of ODS waste to be disposed of 
under this project, and is expected to be the one which will collect a largest amount 
during project implementation due to its geographical location (near the capital city of 
Zagreb) as well as its baseline equipment; therefore, transportation costs at national level 

                                                           
4 Taking into account only the CFC waste that is expected to be collected in Croatia before 1 January 2014. 
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will be reduced by reducing the tonnage of ODS waste to be transported for aggregation; 

 In the event of undertaking road transport of the ODS waste to a destruction facility 
within the EU, this centre is the one with the best location, thus also reducing 
transportation costs. 

Taking as a reference the RRR centre of Zabok, distances from other points of collection and 
storage to this RRR centre are the following: 

 Rijeka: 190 kilometers; 

 Dugopolje: 419 kilometers; 

 Soblinec: 67 kilometers. 

In order to prepare the RRR centres for the aggregation activities, the project will provide: 

 10 ISO cylinders (950 liter each) for the RRR centres in Croatia; this size is large enough 
for international transportation and small enough for local move with forklifts; 

 2 ISO cylinders (200 liter each) for Financ d.o.o. in Mostar, Bosnia and Herzegovina; 
other tools (e.g. pumps) will also be provided for this RRR centre; 

 2 ISO cylinders (200 liter each) and other tools and equipment for the aggregation 
exercise for Hemosan d.o.o. Bar in Montenegro. HCFC 141b stocks will be shipped 
directly from the Obod factory.  

Stock transportation and aggregation at the national levels will be undertaken with the leadership 
of the NOUs and RRR centres. The stocks will be analytically tested before the documentation is 
prepared for the international transport. The last activity of the ODS aggregation component will 
be the preparation of the necessary documents, certificates and permits from the national 
authorities for the international transport. 

 

5.3. Component #2: International Transport and Destruction 

5.3.1. International Transport  

As it was mentioned above, the countries participating in the project do not posses any ODS 
disposal/destruction facilities, and in neighbouring countries local legislation strictly prohibit the 
import of hazardous wastes for disposal purposes. In a 1,500 km radius from Zagreb several 
internationally well-known hazardous waste incinerators are located i.e. in France, Germany, the 
Netherlands, Poland and Spain. This distance was used as the base for calculating transportation 
costs in the budget. 

Three options –railway, sea and road transportation- were examined for transportation modalities: 

 Sea transportation has the following disadvantages: 

- It is a slow means of transport;  

- Due to the relatively small amount of each shipment, the vessel would dock in several 
ports before arriving at the country of disposal; the administrative work would therefore 
be similar to the one required for mainland transportation. 

 The railway transportation has similar disadvantages, and does not have a possibility for a 
partner-to-partner delivery, as the RRR centres in the participating countries usually do 
not have direct access to a railway network. 
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 Mainland road transportation is quick and can allow partner-to-partner delivery enabling 
joint shipment of waste unless it is prohibited by local legislations.  

The project will investigate the optimization of ODS waste transport: 

1. The first option is to upload aggregated ODS wastes of the participating countries into 
one transportation vehicle. In this scenario, the aggregated amount of ODS waste 
cylinders would be packed into regular ISO shipping containers and then sealed by the 
customs. These sealed containers would then be uploaded in each country onto the 
transportation vehicle on its way to the disposal facility; 

2. Option two would be to identify local owners of hazardous wastes, such as POPs, which 
would be willing to co-transport their wastes with the aggregated ODS wastes of the 
project. In this case, full loaded 40” ISO shipping containers would be organized from 
each participating country. ODS wastes and other hazardous wastes would be packed into 
the container and then sealed by customs. A project activity on development of a concept 
for joint ODS-POPs inventory, collection, disposal and awareness raising programme will 
be designed to identify local owners of POPs for joint ODS-POPs disposal. 

In both cases, transportation costs will be reduced by optimizing transportation loads. In this way 
sealed aggregated stocks of the countries will be uploaded on the same transportation vehicle 
along its way to the disposal facility. 

Two shipments are planned during implementation of the project: 

 The first shipment would take all of the already collected stocks. This will be carried out 
once necessary tools and trainings have been provided and the aggregation of this amount 
is ready, i.e.: in the fourth/fifth project months; 

 A second shipment is planned at a date to be defined beyond the thirteenth project month 
depending on the development of the collection efforts. 

Transportation means and route of the waste ODS will be decided during the project 
implementation; project budget considers three road shipments of 1,500 km. The route of the 
consignment will be registered with the designated authorities and controlled by on-line GPS 
routing. The shipments, once arrived at the destruction facility, will be weighed and analytically 
checked. ISO cylinders will be emptied, cleaned and returned to the owners. 

5.3.2. Destruction in a licensed destruction facility  

Incinerators generally prepare a mixture of different types of wastes before incineration; such a 
mixture is called “cocktail”, and it is based on the calorific value, chlorine, bromine and other 
chemical composition, the explosiveness and other characteristics of the waste. ODS have very 
low calorific value and thus their incineration requires additional fuel. To reduce operational 
costs, incinerators generally co-incinerate ODS with other high calorific value wastes. Because 
PCB-containing oils have very high calorific value their co-incineration with ODS in the cocktail 
is much cost efficient, which can translate to lower ODS disposal price if ODS and PCB-
containing oils are shipped together for disposal. The project will investigate the advantages of 
sending POPs and ODS wastes jointly to the incinerators. 

UNIDO is going to publish a tender document for the transportation and destruction of the ODS 
stocks. During the tendering the technical capacity, human resources, risk management and other 
relevant expertise of the applicants will be investigated. The destruction will only take place in a 
facility that has regulatory license for ODS disposal, has introduced best available technology 
(BAT) and operates with best environmental practices (BEP) according to the principles 
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prescribed by the Basel Convention. 

After the destruction of each batch of ODS waste, the destruction facility will issue a certificate 
detailing the amount of ODS that has been destroyed. 

During project preparation, the first criterion to select potential destruction facilities is the fact 
that, in line with the project strategy, destruction has to take place in a facility within the EU. The 
basis to prepare the list of facilities to be taken into consideration within the EU is the 
information provided in documents published by the European Commission.5 

All the facilities included in the above-mentioned documents are in line with the TEAP 
requirements for destruction technologies, as requested by the EU for a facility to be licensed to 
destroy ODS waste. 

The second limiting criterion to narrow down the possible destruction facility is the fact that 
some EU Member States do not allow imports of ODS waste. This is the reason why the project 
document has based the cost estimate for transportation and destruction in those facilities located 
in countries where imports of ODS waste is possible and which are within a specific radius of 
action (1,500 kilometers) from the regional aggregation centre of Zabok in Croatia; this involves 
considering destruction facilities in France, Germany, the Netherlands, Poland and Spain. 

 

5.4. Component # 3: Establishment of a Regional Cooperation Forum (RCF) 

The Regional Cooperation Forum (RCF) plays a dual role: 

 Firstly, it is defined as a platform that will ensure information exchange on success 
stories and lessons learned regarding ODS destruction activities in the ECA Region. 
Although the focus will be on this project, room and time will be available for 
showcasing other destruction efforts (e.g. project in Georgia, experience with the 
destruction facility in the Former Yugoslav Republic of Macedonia); 

 Secondly, the RCF will help countries and implementing agencies to hold discussions on 
the practical aspects of implementation of this project to organize common disposal 
operations, such as coordination for national and supra-national aggregation, launching of 
bidding tenders, evaluation of offers, etc. 

For those meetings with a focus on the first role of the RCF, provisions will be made to ensure 
the maximum level of outreach (e.g. organization during Regional Network Meetings and / or 
specific thematic meetings in the ECA Region). However, some aspects concerning the second 
role of the RCF require that the discussion will be held by those countries participating in the 
project, unless there is an agreement to include in the discussions other countries in the ECA 
Region. 

It is important to note that the RCF will not be hosted by a specific country. Sustainability is 
given by the fact that the administration of the RCF will require little additional effort from the 
point of view of the participating countries. Strictly speaking, the RCF is an umbrella concept to 
refer to all required coordination activities at regional level rather than to an entity per se. 

                                                           
5 “Identifying and Assessing Policy Options for Promoting the Recovery and Destruction of Ozone Depleting 
Substances (ODS) and Certain Fluorinated Greenhouse Gases (F-Gases) Banked In Products and Equipment”, 
prepared by ICF International for the European Commission in May 2010; and “Further Assessment of Policy 
Options for the Management and Destruction of Banks of ODS and F-Gases in the EU”, prepared by SKM Enviros 
for DG Clima (Office of the European Commission for Climate Change) in March 2012. 
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5.4.1. Activities of the Regional Cooperation Forum for Project Implementation 

The project strategy foresees a regional cooperation among the participating countries to 
optimise the disposal operations. Without the project, ODS disposal in each participating country 
would be undertaken on a case-by-case basis. It would mean at least one international transport 
of half or less than a half-loaded truck of ODS to a disposal facility from each participant 
country annually. The cost analysis of the harmonized, regional waste disposal operations 
compared to the country-by-country approach concluded that the regional approach could reduce 
the costs by approximately 35%. In order to tap the full potential that lies in harmonized regional 
approaches in waste management and disposal, the project plans to establish an information 
sharing and cooperation network – the Regional Cooperation Forum (RCF).  

The establishment of such a mechanism at the regional level requires minimal additional 
resources as it builds on the current infrastructures and human resources: the National Ozone 
Units in each participating country will form the RCF, and a focal point will be designated in 
each country for information sharing under the RCF. This forum will be used to facilitate 
information exchange which would enable participant countries to organize disposal operations. 

The main objective of this forum will be to share information concerning the types and amounts 
of ODS waste that is on stock in each country. Once the stocks aggregate to an amount that could 
be cost-efficiently transported and disposed of, the RCF will be responsible for requesting 
quotations and for organizing the transportation and disposal of the aggregated stocks. During 
the project the cost reduction of this approach to the country-by-country approach will be 
quantified. If the system proves to be cost and resource efficient, annual contracts will be signed 
with a selected disposal facility for a bulk amount of ODS waste based on the national collection 
efforts. 

The RCF will also be responsible to share expertise and experiences of ODS management within 
the participating countries, as well as facilitate training and bilateral trading of certain ODS such 
as halons. The RCF could promote combined POPs and ODS disposal operations in the future. 

The establishment of the regional cooperation forum will take place at the project start-up 
workshop. At this workshop stakeholders will set an appropriate organization structure for the 
forum, agree on the tasks and responsibilities of each stakeholder, agree on the tender documents 
for international ODS transport and disposal and outline the working procedures of the RCF. 
Simultaneously at this workshop the detailed work plan and project implementation details will 
be discussed and agreed. 

The RCF will have a chairing organization which would be responsible for its day-to-day 
activities and, during the project, for its implementation. The proposal is to rotate the chairing to 
distribute the additional workload evenly. Through this, close ties could be established between 
the implementation of the POPs and ODS disposal activities. The RCF will provide further 
opportunities to broaden such cooperation and to exploit all possible synergies between the SC 
and MP. To this end the main stakeholders of the POPs NIP implementation teams will be invited 
to the project workshops.  

Two further workshops are planned during the project implementation. The second workshop 
will be held at the mid-term of the project, after the first batch of the ODS stocks have been 
disposed of. At this meeting, stakeholders will discuss the experiences of the first aggregation, 
transportation and disposal and take decisions if the project implementation should be altered. 
They will also evaluate the work of the RCF and may revise/update or amend its guiding roles.  
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This meeting will also be utilized to make the first rotation in the chairing. 

Croatia will chair the first term partly because it has the largest stocks of ODS, the most 
advanced collection, recycling and reclaim system among the participating countries, and partly 
because the NOUs in Bosnia and Herzegovina and in Montenegro will be busy with the planned 
trainings and aggregation activities in this period. The second chairing country will be decided 
during the first workshop. 

The third workshop of the RCF will be held at project closure. At this meeting the whole 
project implementation will be assessed and the lessons learnt concluded. Upon successful 
project implementation this meeting will also be used to further adjust the self management of 
the forum and for preparation for its enlargement both geographical wise and objective wise. 

 

5.4.2. Case Study for Dissemination of Project Results in other Article 5 Countries 

The Regional strategy for disposal and destruction of ODS for 3 LVCs in Eastern Europe is one 
of two regional projects/strategies approved by the MLF under the existing window for LVC 
countries. In this regard, it is important to develop a project case study which will include good 
practices and lessons/experiences to other countries in line with the objective of Decision 58/19. 

The case study will be covering the following issues/questions: 

 Contribution of the regional destruction initiatives to the compliance under the Montreal 
Protocol; 

 Added value provided by a regional approach vis à vis national strategies: the case study 
will demonstrate both advantages and disadvantages of the regional approach and lessons 
learned for other A5 LVC countries; 

 Analysis of how regulatory measures should be strengthened for long term management 
of ODS stocks in line with the requirements of the Montreal Protocol and other related 
conventions and protocols ratified by Article 5 LVC countries; 

 Present the key steps for implementation of disposal activities: data survey, changes in 
policy framework and legislation, laboratory analysis, training activities, aggregation, 
transportation, verification, destruction, and monitoring; 

 Role of the R/R programme and incentive schemes for retrofit/replacement of end-user 
equipment in contributing to the success of disposal actions at the national and regional 
levels; 

 The case study will examine how availability and skills of trained technicians in LVCs 
would contribute to the achievement of the disposal objectives; 

 Analysis of how regional actions contribute to the long-term sustainability of ODS 
destruction activities in the participating countries; 

 Analysis of how synergies should be addressed with other chemical destruction activities, 
especially in LVCs; 

 Present possibilities of co-financing to the Multilateral Fund e.g. national participation, 
voluntary carbon markets, GEF, other chemical management financing taking into 
account global ozone and climate benefits. 

The case study will be prepared in English and disseminated among Article 5 LVC countries.  



69th Meeting of the Executive Committee for the Implementation of the Montreal Protocol  

 

Demonstration of a Regional Strategy for ODS Waste Management and Disposal in the ECA Region  34 

 

5.5. Component #4: Awareness Raising, Training and Monitoring 

5.5.1. Laboratory and Risk Mitigation Trainings at the National ODS Centres 

Data collection for the project preparation concluded that even in Croatia the laboratory capacity 
for ODS analysis at the RRR centres is not sufficient. Consequently, for a disposal project like 
this one it is crucial that the project management staff receives an intensive risk assessment and 
management training to minimise/ avoid human and environmental exposure. 

Croatian RRR centres require additional training for handling identifiers, recycling and reclaim 
equipment and gas chromatographers. Whereas training for identifiers could be done by a 
national expert, training for operating RR equipment and gas chromatographers would need to be 
conducted by an international expert. A two-day training will be organized that would gather 
responsible staff from all three RRR centres in Croatia and provide both training for operating 
the identifier, RRR machine and the gas chromatographer. Laboratory samples in Bosnia and 
Herzegovina and Montenegro will be sent to accredited laboratories. In Croatia samples will be 
analysed by the RRR centres as part of the private sector national contribution.   

 

5.5.2. Local Trainings in Bosnia and Herzegovina and Montenegro to Disseminate 
Experiences of the Croatian Recycling and Recovery System 

Due to the strong national commitment and efforts in Croatia, the ODS recycling and recovery 
system is well-developed and functional. The collected amount of CFCs and the complete phase 
out and disposal of halons proves that this system, including the incentives part, is working. This 
experience, its advantages and barriers, will significantly enhance national recycling and 
recovery actions in Bosnia and Herzegovina and Montenegro if shared.  

During the national stock aggregation, two trainings will be held in Bosnia and Herzegovina and 
in Montenegro in order to disseminate experiences of the collection and aggregation system 
applied in Croatia. The project believes that this can further facilitate the collection efforts and 
amounts during the project life and beyond. The training can further encompass the necessary 
labelling and documentation needs for international transport of waste ODS. 

 

5.5.3. Joint Efforts for ODS-POPs Inventory, Collection, Disposal and Awareness 
Programme 

From project initiation to its completion, the project plans to invite the POPs teams that are 
working on the NIP development and updating exercise in the participating countries. After the 
mid-term workshop of the project, a concept will be developed to identify those areas in ODS 
and POPs management, particularly inventory making, data collection and maintenance, 
handling, transportation, storage and disposal where joint efforts will lead to resource and cost 
reduction. 

The intention is that due to this activity, owners of POPs (particularly PCB stocks) would join 
the project. The project will offer space on the shipments, negotiate reduced disposal prices, offer 
expertise in preparing export documentation for the joint ODS-POPs stocks. POPs owners would 
pay the disposal of POPs and share the management costs. The benefit in this way would be 
reduced disposal and transportation costs.  

The concept will be developed and implemented in the first project year. Its results and lessons 
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learned will be discussed in the mid-term project workshop. If necessary, modifications will be 
undertaken in the second year of the project. At the final project workshop, conclusions will be 
drawn which may set the enlargement of the regional cooperation forum with POPs. 

 

5.5.4. Targeted Inspections for Complying with the RRR Scheme  

RRR centres and service technicians cooperation in ODS management is crucial. To increase 
such commitment, the project plans to implement training programmes. It will provide tools and 
equipment and international expertise will also be there for consultative purposes.  

On the other hand, the project will also facilitate the regulatory “presence” in ODS management. 
In this regard, intensified environmental inspections are planned at the second part of the project 
implementation, after all the stakeholders have had necessary time to develop their own expertise 
and practice.  

This activity has two objectives: 

1. To signal the private sector that the rules of ODS management have to be followed. This 
will facilitate “fair play” in the ODS management among competing parties and reduce 
the intentional venting of ODS; 

2. To develop and implement standardized inspection practices at the respective national 
authorities; this will intensify environmental inspections of compulsory registration of the 
ownership over equipment with ODS and POPs. With this capacity at hand national 
authorities will have a more appropriate mechanism to monitor the implementation of 
ODS related legislations. 

 

6. PROJECT IMPLEMENTATION 

6.1. Project Management 

6.1.1. Responsibilities 

UNEP and UNIDO will jointly implement the project as Implementing Agencies (IA). A project 
focal point will be established within UNIDO and UNEP for project management. These focal 
points will consist of dedicated core professional staff, supported by other staff as required by the 
project needs and supervised by a senior professional engaged in the management and 
coordination of the organizations' Montreal Protocol management program.  

Project implementation requires involvement of a broad range of stakeholders at both national 
and regional level. 

At national level, the principal responsible partners for the achievements of the objectives of the 
project are the following: 

 Ministry of Environmental and Nature Protection of Croatia; 

 Ministry of Foreign Trade and Economic Cooperation of Bosnia and Herzegovina; 

 Environmental Protection Agency of Montenegro; 

 Stakeholders from the private environmental sector such as the RRR centres, owners of 
ODS wastes will also play a key role in achieving the technical objectives of the project.  
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At regional level, a part time Regional Technical Advisor (RTA) will be nominated to oversee 
the project related technical matters. His/her responsibilities will be the following:  

 Coordinate project activities with the NOUs; 

 Facilitate cooperative interaction among stakeholders and provide the stakeholders with 
centralized project related management;  

 Conduct data collection and maintenance at the regional level concerning project 
deliverables; 

 Obtain transportation approvals of the ODS waste consignments for international 
transportation; 

 Prepare tender documents for the IAs concerning procurement of tools, hardware and 
services not available at project stakeholders; 

 Establish and maintain a project related information sharing network;  

 Provide individuals, agencies and companies with technical and project management 
related information;  

 Exchange information with international organizations; 

 Facilitate the organization of proliferation activities, trainings, workshops and seminars, 
such as developing training programmes, brochures, or information materials;  

 Develop -in consultation with the NOUs – the concept for joint ODS-POPs inventory, 
collection, disposal and awareness programme; 

 Monitor and assess the implementation progress, the achievement of the deliverables 
including the responsibilities and duties of stakeholders and regularly report to relevant 
governmental authorities and IAs. 

 Prepare and submit the final project report to the IAs . 

The coordination between the national and regional management levels will be achieved 
through the National Ozone Units. The NOUs will manage and execute the project at the national 
level, and perform the following duties: 

 Nomination of a National Contact Person (NCP); The NCP under the supervision of the 
NOU will report to the RTA and to the IAs; 

 Provision of technical support to the project, such as facilitating national aggregation 
exercise and preparation of the international transport, and for organizing training 
programmes for the RRR centres; 

 Organization of project-related workshops and to facilitate project implementation at the 
policy making level. 

 Organization of and technical assistance to the national aggregation process, such as local 
transportation, stock transfer, laboratory training, risk assessment and management 
training for the stakeholders, procurement and provision of equipment and tools to the 
national stakeholders. 

 Organization of project meetings specifically the meetings of the RCF.  

 Organization of national stakeholders meetings. 
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 Preparation of progress and financial reports.  

The project management structure is given in the figure below: 

Figure 1: Project Management Structure 

 

 

6.1.2. Decision-Making at the Regional Level 

A Project Steering Committee (PSC) will be established and will act as the coordinating 
committee for the project implementation. This entity will be the decision making body of the 
project. The NCPs, the IAs and the RTA will form the Steering Committee. The structure and 
decision-making mechanism of the RCF will be the same as of the project. The PSC will have 
meetings in the first, the twelfth and the last project months. Additional meetings can be held if 
necessary.  

The PSC will oversee the project-related work of the RTA and NCPs. The PSC will review, 
comment on and approve the detailed project work plan. All decisions of the committee, such as 
respective responsibilities, timelines and the budget will be clearly communicated to those 
concerned. Activities will be implemented through sub-contracts. Submitted tenders, contracts 
and ToRs will be reviewed and evaluated by the PSC.  

Any major changes in the project plans or programmes will require approval from the PSC to 
take effect. PSC members will facilitate the implementation of project activities in their 
respective organizations, ensure that cooperative activities are implemented in a timely manner 
and facilitate the integration of project-inspired activities into existing programmes and practices. 
Representatives of partner and co-funding organizations not represented in the PSC will be 
invited to attend the meetings as needed. 

 

6.1.3. Implementation at the National Level 

At the national level the implementation of the project is entrusted to the NOUs. The NOUs will 
work jointly with the national RRR centres as they are the key stakeholders to the project. 
Decisions at the national levels will be undertaken by the NOU in consultation with the national 
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project stakeholders and contributing partners.  

The NOUs can directly consult with the RTA or the IAs provided that the communication is 
copied to all project implementing partners (PSC members). 

Project Implementation Teams (PITs) will be formed during the first month of the project. They 
will assist the following activities: 

 Supervise national aggregation activities; 

 Provision of technical support for the establishment of an enabling policy framework, 
institutional strengthening, demonstration activities, aggregation technology selection and 
implementation, awareness raising and education, experience dissemination, project 
monitoring and evaluation, and project management; 

 Periodic appraisal of project implementation progress; 

 Support for the development of training materials; 

 Give assistance to the RRR centres in obtaining transportation permits; 

 Arrange local trainings in Bosnia and Herzegovina and in Montenegro;  

 Prepare and submit national project follow-up reports to NCP. 

Technical expertise not available at the NOUs and national stakeholders might be subcontracted. 
The RTA will be available to assist the PITs on technical matters. 

 

6.2. Project Monitoring and Evaluation 

Monitoring of project activities and evaluation of their results will be undertaken by UNEP and 
UNIDO; this will serve a dual function: 

1. It will facilitate tracking implementation progress toward the outcomes and objectives; 

2. It will facilitate learning, feedback, and knowledge sharing on results and lessons among 
the primary stakeholders to improve knowledge and performance.  

This section of the project document presents a monitoring and evaluation plan (see table below).  

Table 10: Monitoring and Evaluation Plan 

M&E Activity Responsible Parties Time Frame 

Organize Project Start-up Workshop RTA, UNEP At project start 

Measure impact indicators RTA, NOUs, UNIDO Bi-annually 

Prepare project reports RTA Bi-annually 

Organize second workshop and 
carry out mid-term evaluation 

UNIDO, UNEP, RTA, NOUs 
At mid-point of the project 
implementation 

Organize third workshop and carry 
out final evaluation 

UNIDO, UNEP, RTA, NOUs Project completion 

Carry out final external evaluation UNIDO in cooperation with UNEP 
Within 3 months of completion of 
external evaluation 

Complete Project Terminal Report RPM 
Within 3 months after the 
completion of the project 
implementation 

Project Start up: A Project Start-up Workshop (SW) will be conducted by UNEP with the full 
project team, relevant government counterparts, co-financing partners, and UNIDO.  
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The fundamental objective of this workshop besides the establishment of the regional 
cooperation forum will be to assist the project team in understanding and assimilating the goals 
and objectives of the project, as well as to finalize the preparation of the project's  work plan. 

Additionally, SW will: (i) introduce project staff, which will support the project during its 
implementation; (ii) delineate the roles, support services, and complementary responsibilities of 
the project stakeholders; (iii) provide a detailed overview of UNIDO reporting and Monitoring 
and Evaluation (M&E) requirements. Equally, the SW will provide an opportunity to inform the 
project team on UNEP/UNIDO project related budgetary planning, budget reviews and 
mandatory budget re-phasing. 

The SW will also provide an opportunity for all parties to understand their roles, functions, and 
responsibilities within the project's decision-making structures, including reporting and 
communication lines and conflict resolution mechanisms. The Terms of Reference (TOR) for 
project staff and decision-making structures will be discussed, as needed, in order to clarify each 
party’s responsibilities during the project's implementation phase. The working roles of the 
regional cooperation forum will also be developed and approved. 

Impact indicators: UNIDO will monitor and evaluate the implementation of the project in 
accordance with established UNIDO procedures. Monitoring and evaluation will be based on 
measurable performance indicators described in the following table: 

Table 11: Impact Indicators 

Key Impact Indicator Baseline Target Means of Verification 
Sampling 
Frequency 

Amount of ODS aggregated for final 
disposal (kg) 

0 29,460.6 
Progress reports by the 
RPM 

Bi-annually 

Weight of collected ODS (kg) 13,790.6 29,460.6 
Progress reports from 
stakeholders and 
inspections 

Bi-annually 

Weight of disposed ODS (kg) 0 29,460.6 Progress reports from RTA Bi-annually 

Monitoring: Day-to-day monitoring of the implementation progress will be the responsibility of 
the RTA based on the project's work plan and its indicators. The indicators with their means of 
verification will be approved at the Start-up Workshop, which will also be the first meeting of the 
PSC. 

UNIDO, in cooperation with UNEP, will be responsible to monitor the implementation progress 
and undertake monitoring and evaluation missions. During these missions, policy-level meeting 
of stakeholders directly involved in the implementation of the project will be required. The first 
of such meetings will be held within the first three months of project implementation. The 
meeting will also help to make all involved parties acquainted with the reporting procedures.  

Reporting: RTA will prepare a Project Start up Report immediately following the Start up 
Workshop. The workshop report will include: 

 A detailed work plan for the project; 

 Detailed project budget; 

 Detailed narrative on the regional cooperation forum, institutional roles, responsibilities, 
coordinating actions and feedback mechanisms. 

All elements of the project will also be subject to evaluation measures of the Implementing 
Agencies. This will include the Project Performance and Evaluation Review (PPER) and external 
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evaluations. The mid-point project review would focus on the lessons learned from project 
experience to that date, including lessons about the project design, implementation and overall 
management. The final report prior to the end of the project will focus on similar issues but will 
give strong emphasis to the potential for project impacts beyond the initial objectives. 
Recommendations for follow-up activities will be included in each of these reports. RTA will be 
responsible for the production of Bi-annual Project Reviews including Financial Reports. This 
report is a UNIDO requirement and is the most important reflection of the progress of the project. 

Evaluation: Project evaluation will be based on Bi-annual Project Review/Financial Reports, 
technical reports, workshop reports and personal communications. At least one UNIDO field 
evaluation will be carried out to safeguard project adherence to the work plan and the use of 
funds. The final evaluation will also look at impact and sustainability of results.  

Audit: The project may be subject to financial audits as required in accordance with the IAs 
rules and regulations.  

 

6.3. Work Plan 

The project work plan is shown in the following table: 
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Table 12: Work Plan 

  Activities Duration of Project (Project Months) 
  Completion of major activities 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1 Aggregation at the national levels  

1.1 
ISO cylinders of 950 litres for aggregation, including safety 
certificate                                                  

1.2 
ISO cylinders of 200 litres for aggregation, including safety 
certificate                                                  

1.3 Renting ISO shipping containers for international transport                                                 
1.4 Domestic transportation for aggregation                                                 

1.5 
Human resources costs for stock aggregation at the national 
RRR centres                                                 

1.6 Testing of the stocks before export                                                 
1.7 Documentation, labelling                                                 
2 International transportation and destruction

2.1 
Transportation to final destruction facility including GPS 
tracking and insurance (three shipments)                                                 

2.2 
Purification and testing of the ISO tanks at the destruction 
facility                                                 

2.3 Destruction                                                 
3 Regional Cooperation Forum  

3.1 
Establishment of the regional cooperation forum including its 
three workshops                                                 

3.2 
Case study for dissemination of project results in other Article 
5 countries.                                                 

4 Awareness raising, training and monitoring

4.1 
Laboratory and risk mitigation training for  the national RRR 
centres in Croatia                                                 

4.2 
Local trainings in Bosnia and Herzegovina and Montenegro to 
disseminate experiences of the Croatian RRR system                                                 

4.3 
Development and implementation of a concept for joint ODS-
POPs inventory, collection, disposal and awareness raising 
programme                                                 

4.4 Intensified regulatory inspections for ODS management                                                 

4.5 
Management, coordination and monitoring of project 
implementation                                                 
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7. PROJECT SUSTAINABILITY AND DEMONSTRATION VALUE 

7.1. Regional Demonstration Value 

The project presents a strategy which highlights the importance (in terms of cost-efficiency gains) 
of adopting a regional approach for LVC countries in the ECA Region undertaking ODS 
destruction activities. 

Specific figures of cost-efficiency gains by following a regional approach (from 18.6 US$/kg to 
12.54 US$/kg, as explained below) are defined for the sub-set of countries participating in the 
project, because those are the countries for which the MLF has provided funding to undertake the 
necessary data collection. However, similar gains will also exist for other countries in the region 
opting for a coordinated regional approach with other countries. 

Therefore, the project has a regional demonstration value. Needless to say, it cannot be expected 
that a region so diverse and large like the ECA Region can find a one-size-fit-all solution to the 
issue of ODS waste disposal. Notwithstanding this, the proposed project has a strong regional 
demonstration value to the following sub-groups of countries within the ECA Region: 

1. The project has a direct demonstration value for countries which plan to become EU 
Member States in the short to mid-term, and which therefore have to aligned with the 
requirements in Regulation (EC) 1005/2009; 

2. The demonstration value also applies to countries which, despite not being potential EU 
Member States, may be interested in aligning their environmental policies with those of 
the EU; 

3. Last but not least, the project also has a demonstration value on the basis of cost-
efficiency improvements for any LVC in the ECA region. 

Taking into account the number of countries in the ECA Region that fall under any of these three 
sub-groups listed above, it is clear that the project has a demonstration value that goes beyond 
the three participating countries. Every country in the ECA Region will benefit from the 
demonstration value in terms of setting up a regional strategy, with the lessons learnt in the 
implementation of Components #1, #2 and #4 of the project being disseminated through 
Component #3. This component further strengthens the regional utility by serving as a tool to 
disseminate other destruction activities in the ECA Region, such as the destruction project in 
Georgia or the experience with the destruction facility in the Former Yugoslav Republic of 
Macedonia. 

The regional approach for demonstrating ODS disposal in Low Volume Countries in the ECA 
Region has two major benefits compared to a country by country approach: 

1. Improved information sharing; 

2. Financial gains. 

As it was described earlier, all participating countries have ratified the most important 
international agreements concerning environment protection. Although - due to political and 
economic reasons - there are significant differences in the level of legislative infrastructure in the 
countries, commitment of adhering to the Montreal Protocol is strong in all of them. 

The RCF of the project will share ODS management related information and experiences of the 
advanced countries with the ones that are less prepared. Croatia's EU accession resulted in quick 



69th Meeting of the Executive Committee for the Implementation of the Montreal Protocol  

 

Demonstration of a Regional Strategy for ODS Waste Management and Disposal in the ECA Region 43 

and deep changes in the legal and economic sectors. This led to a successful recycling and 
reclaiming system for ODS. The incentive scheme removes the possibility of selling virgin ODS 
as used. Three RRR centres are enough to serve the whole country, and as a result of this system 
10,000 kg of ODS waste, mostly CFCs, are collected annually. In those countries where the ODS 
collection system is less advanced, this experience could be utilized especially in the field of 
collection and /or replacement programs of household appliances, A/C equipments or industrial 
chillers. 

The regional nature of the project has financial advantages especially in the case of Low Volume 
Consuming countries. Because hazardous waste disposal and transportation sectors are market-
based systems, bigger quantities can achieve more competitive prices. Reducing transportation 
costs can also lead to significant savings especially if the transportation is coordinated and the 
vehicles are appropriately loaded.  

The following table shows the baseline projects of the participating countries; data shows what 
would happen without this project i.e. in a country by country approach: 

Table 13: Baseline on a Country-by-Country Approach – Aggregation Costs 

Sl.No. Component Unit 
Unit 

quantity 
Unit cost (USD) Total cost (USD)

1 Aggregation (Croatia) Occasion 2 95,000 190,000

2 Aggregation (BiH) Occasion 2 40,000 80,000

3 Aggregation (Montenegro) Occasion 2 40,000 80,000

  Total 350,000

In the baseline scenario, each country would have its own aggregation activities, which would 
probably result in two-three stocks in the country from where the ODS wastes would be sent to 
the final disposal facility in an uncoordinated manner. Vehicles would travel half loaded, and the 
amounts of waste would be too small for negotiation with the disposal facility. This would result 
in extra documentation costs and extra resources from the authorities as well. 

Calculations are based on the national data collection of the project development phase. The unit 
disposal cost of the baseline project was set to 6.0 USD/kg, as the national stocks alone would 
not form ground for a thorough negotiation. 

Table 14: Baseline on a Country-by-Country Approach – Transport and Destruction Costs 

Sl.No. Component Unit 
Unit 

quantity 
Unit cost (USD) Total cost (USD)

1 
Transportation to final disposal facility 
(Croatia) 

km 1,700 2 3,400

2 
Transportation to final disposal facility 
(Montenegro) 

km 2,400 2 4,800

3 
Transportation to final disposal facility 
(BiH) 

km 2,200 2 4,400

4 
Purification and testing of the ISO tank 
at the destruction facility 

occasion 6 1,500 9,000

5 Destruction kg 29,461 6 176,764
  Total 198,364

Grand total 548,364
Unit cost of disposal (USD/kg) 18,6
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The total baseline project cost would be 548,364 USD; the unit cost of disposal would therefore 
be 18.6 USD/kg, which is high and would not allow for a gradual increase in ODS phase-out and 
disposal. 

The project scenario will consolidate these efforts, harmonize the aggregation efforts, negotiate a 
better disposal price and organize appropriately loaded tracks for disposal. This is expected to 
reduce the disposal costs by approximately 35%. The final figure of the project budget, which 
includes not only aggregation at national level and export disposal, but the establishment of the 
regional cooperation forum, is 369,429 USD, with a cost efficiency is 12.54 USD/kg. 

This also justifies the financial sustainability of the project which is discussed below.  

 

7.2. Sustainability of the Business Model 

The most important part of project sustainability is always its financial scheme. As it was 
demonstrated in the earlier chapter the regional cooperation forum is expected to reduce the unit 
cost of ODS disposal by approximately 35%. This will probably have a positive effect on the 
collection efforts in the participant countries and thus those countries, which have not yet started 
to phase out CFCs will start to shift to this end and significantly higher amounts are expected to 
be collected in the future.  

Simultaneously, due to the training and information sharing project components, the collection 
efforts in Bosnia and Herzegovina and Montenegro will increase. This will result in higher 
amounts of ODS waste to be disposed of and, due to market structure of disposal activities, unit 
prices are expected to go down.  

To further boost the sustainability of the project and the regional cooperation, a concept for joint 
ODS-POPs inventory, collection, disposal and awareness programme will be developed. Because 
joint ODS-POPs shipments are more economic for the incinerators, their inclusion in the 
programme of the regional cooperation forum beyond project completion seems adequate.  

The regional cooperation forum can also be enlarged geographical wise. In this regard the project 
aims to invite NOUs from neighbouring countries to its final workshop. The case study for 
disseminating project results in other Article 5 countries foreseen in the second half of the project 
implementation may further facilitate project sustainability. Representatives of the NOUs of the 
neighbouring countries will be invited to the closing workshop of the project to disseminate the 
project’s lessons learned and to further enlarge the scope of the RCF.  

Provided that harmonized disposal operations under the RCF generate enough resources for its 
maintenance, the objectives of the RCF could be integrated into existing institutional 
infrastructures such as UNEP/UNIDO National Cleaner Production Centres 6 in the participating 
countries; this option will be investigated during the implementation of the project.  

The training and awareness component of the project will provide Bosnia and Herzegovina and 
Montenegro with key information about the strengths and challenges of the operating collection 
system working in Croatia. This will help other participating countries to set up their own 
comprehensive system and thus to maximise the collected, reused, reclaimed and recycled 

                                                           
6 Since 1994, UNEP and UNIDO have established and supported National Cleaner Production Centres/Programmes 
(NCPCs/NCPPs) in developing countries and economies in transition to build local capacity to implement Cleaner 
Production and to provide core CP services at the national level. To date, Croatia hosts one of the National Cleaner 
Production Centre, with National Cleaner Production Programmes being currently implemented in Montenegro, and 
under preparation in Bosnia and Herzegovina. 
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amounts, while minimizing or avoiding the venting of ODS gases. Laboratory trainings are also 
planned for the RRR centres in order to better prepare them for the aggregation and export 
disposal operations.  

 

8. PROJECT BUDGET 

The project budget is presented in two sections: the first section provides the cost estimation for 
the funding requested from the Multilateral Fund, whereas the second part provides an estimate 
of the in-kind contributions from the stakeholders. 

The total project budget is presented in the following table: 

Table 15: Total Project Budget 

Cost Item Costs (USD)

Aggregation at the national levels 93,240

International transportation and destruction 166,240

Regional Cooperation Forum 56,175

Awareness raising, training and monitoring 48,825

Project funding requested to the Multilateral Fund 364,480

 -UNIDO 274,480

 -UNEP 90,000

Project in-kind contributions 238,560

Total project costs  603,040

Project support costs 30,914

 -UNIDO 7% 19,214

 -UNEP 13% 11,700

Total requested from the Multilateral Fund 395,394

The total project cost is 603,040 USD; the total project funding requested to the MLF is 364,480 
USD; Implementing Agency support costs for UNIDO is 19,214 USD and for UNEP 11,700 
USD. The total funding requested to the MLF is 395,394 USD.  

The cost efficiency of the project is 12.54 USD/kg of ODS waste, which is below the 13.2 
USD/kg set by Decision 58/19. 

 

8.1. Financial Resources from the Multilateral Fund  

The budget is presented for each project component namely: aggregation at the national levels; 
international transportation and destruction; Regional Cooperation Forum; and awareness raising, 
training and monitoring. The budget lines for each activity are presented in the following tables. 

Table 16: Project Budget – Component #1 

Aggregation at the national levels 

Sl.No. Component Unit Unit quantity Unit cost (USD) Total cost (USD)

1.1 
ISO cylinders of 950 litres for 
aggregation, including safety certificate  

piece 10 4,600 46,000

1.2 
ISO cylinders of 200 litres for 
aggregation, including safety certificate  

piece 4 850 3,400

1.3 Renting ISO shipping containers for piece 2 6,000 12,000
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Aggregation at the national levels 

Sl.No. Component Unit Unit quantity Unit cost (USD) Total cost (USD)
international transport 

1.4 Tools and equipment for aggregation piece 2 4,000 8,000

1.5 Domestic transportation for aggregation km 2,400 1 2,400

1.6 
Human resources costs for stock 
aggregation at the national RRR centres 

person 
week 

36 250 9,000

1.7 Testing of the stocks before export test 20 250 5,000

1.8 Documentation, labelling       3,000

1.9 Contingency (5%)       4,440

  Total 93,240

 

Table 17: Project Budget – Component #2 

International transportation and destruction 

Sl.No. Component Unit Unit quantity Unit cost (USD) Total cost (USD)

2.1 
Transportation to final destruction 
facility including GPS tracking and 
insurance (three shipments) 

km 5,000 2 10,000

2.2 
Purification and testing of the ISO tanks 
at the destruction facility 

occasion 3 1,000 3,000

2.3 Destruction kg 29,460 5,0 145,330

2.4 Contingency (5%)      7,910

  Total 166,240

 

Table 18: Project Budget – Component #3 

Regional Cooperation Forum 

Sl.No. Component Unit Unit quantity Unit cost (USD) Total cost (USD)

3.1 
Establishment of the regional 
cooperation forum including its three 
workshops 

meeting 3 15,000 43,500

3.2 
Case study for dissemination of project 
results in other Article 5 countries. 

subcontract 1 10,000 10,000

3.3 Miscellaneous (5%)      2,675

  Total 56,175

 

Table 19: Project Budget – Component #4 

Awareness raising, training and monitoring 

Sl.No Component Unit Unit quantity Unit cost (USD) 
Total cost 

(USD)

4.1 
Laboratory and risk mitigation training 
for the national RRR centres in Croatia 

training 1 5,500 5,500

4.2 

Local trainings in Bosnia and 
Herzegovina and Montenegro to 
disseminate experiences of the Croatian 
RRR system 

training 2 4,000 8,000

4.3 
Development and implementation of a 
concept for joint ODS-POPs inventory, 
collection, disposal and awareness 

awareness 
programme 

1 3,000 3,000



69th Meeting of the Executive Committee for the Implementation of the Montreal Protocol  

 

Demonstration of a Regional Strategy for ODS Waste Management and Disposal in the ECA Region 47 

Awareness raising, training and monitoring 

Sl.No Component Unit Unit quantity Unit cost (USD) 
Total cost 

(USD)
raising programme 

4.4 
Management, coordination and 
monitoring of project implementation 

   30,000 30,000

4.5 Miscellaneous (5%)      2,325

  Total 48,825

The total financial resources the project requests from the Multilateral Fund is 369,429 USD, 
with a total cost efficiency of 12.54 USD/kg of ODS waste. 

Project funding under the Multilateral Fund (USD) 364,480

Unit cost of disposal (USD/kg) 12.54

 

8.2. Project In-Kind Contributions 

The project expects in-kind contributions from several sources: 

 Government organizations will provide in-kind contributions to the project by providing 
office space, human resources, transportation of the project staff, printing and other 
miscellaneous costs; 

 RRR centres finance will support the national collection efforts which will lead to the 
collection of 15,670 kg ODS waste for disposal on top of the current 13,396 kg already 
collected; 

 Public and private sector co-financing partners will provide resources to the replacement 
of ODS containing equipment. 

In-kind contributions are detailed in the following table: 

Table 20: Project In-Kind Contributions 

Sl.No. Component Unit Unit quantity Unit cost (USD) Total cost (USD)

1 
National Collection Efforts, 
contribution form the RRR centres 

kg 29,460 6 176,760

2 
Laboratory and risk mitigation trainings 
at the national RRR centres in Croatia 

training 1 7,000 7,000

3 

Local trainings in Bosnia and 
Herzegovina and Montenegro to 
disseminate experiences of the Croatian 
RRR system 

training 2 1,500 3,000

4 
Development of a concept for joint 
ODS-POPs inventory, collection, 
disposal and awareness programme 

awareness 
programme 

1 6,000 6,000

5 
Intensified regulatory inspections for 
ODS management 

week 3 3,600 10,800

6 
Management, coordination and 
monitoring of project implementation 

   35,000 35,000

  Total 238,560

The following table provides, for each of the items identified in as in-kind contributions, a 
budget breakdown by country: 



69th Meeting of the Executive Committee for the Implementation of the Montreal Protocol  

 

Demonstration of a Regional Strategy for ODS Waste Management and Disposal in the ECA Region 48 

Table 21: Project In-Kind Contributions (Breakdown by Country) 

Sl.No Component 
Cost (USD) 

Total 
Bosnia and 

Herzegovina 
Croatia Montenegro 

1 
National Collection Efforts, contribution 
form the RRR centres 176,760 2,970 170,490 3,300 

2 
Laboratory and risk mitigation trainings 
at the national RRR centres in Croatia 7,000 - 7,000 - 

3 

Local trainings in Bosnia and 
Herzegovina and Montenegro to 
disseminate experiences of the Croatian 
RRR system 

3,000 1,500 - 1,500 

4 
Development of a concept for joint 
ODS-POPs inventory, collection, 
disposal and awareness programme 

6,000 2,000 2,000 2,000 

5 
Intensified regulatory inspections for 
ODS management 10,800 3,600 3,600 3,600 

6 
Management, coordination and 
monitoring of project implementation 35,000 11,667 11,667 11,667 

 Total 321,124 21,737 242,760 56,627 

 

8.3. Total Budget 

The following table details the total budget (MLF contribution and in-kind contributions) for 
each of the four project components, taking into account the information in Sections 8.1. and 8.2.: 

Table 22: Total Budget per Project Component and Project Item 

Component #1: Aggregation at the national levels 

Sl.No. Component 
Cost (USD) 

MLF Co-financing Total cost 

1.0. 
National Collection Efforts, contribution form the 
RRR centres 

- 176,760 176,760

1.1 
ISO cylinders of 950 litres for aggregation, including 
safety certificate  

46,000 - 46,000

1.2 
ISO cylinders of 200 litres for aggregation, including 
safety certificate  

3,400 - 3,400

1.3 
Renting ISO shipping containers for international 
transport 

12,000 - 12,000

1.4 Tools and equipment for aggregation 8,000 - 8,000

1.5 Domestic transportation for aggregation 2,400 - 2,400

1.6 
Human resources costs for stock aggregation at the 
national RRR centres 

9,000 - 9,000

1.7 Testing of the stocks before export 5,000 - 5,000

1.8 Documentation, labelling 3,000 - 3,000

1.9 Contingency (5%) 4,440 - 4,440

  Sub-Total Component #1 93,240 176,760 270,000
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Component #2: International transportation and destruction 

Sl.No. Component 
Cost (USD) 

MLF Co-financing Total cost 

2.1 
Transportation to final destruction facility including 
GPS tracking and insurance (three shipments) 

10,000 - 10,000

2.2 
Purification and testing of the ISO tanks at the 
destruction facility 

3,000 - 3,000

2.3 Destruction 145,330 - 145,330

2.4 Contingency (5%) 7,910 - 7,910

  Sub-Total Component #2 166,240 - 166,240

Component #3: Regional Cooperation Forum 

Sl.No. Component 
Cost (USD) 

MLF Co-financing Total cost 

3.1 
Establishment of the regional cooperation forum 
including its three workshops 

43,500 - 43,500

3.2 
Case study for dissemination of project results in other 
Article 5 countries. 

10,000 - 10,000

3.3 Miscellaneous (5%)  2,675 - 2,675

  Sub-Total Component #3 56,175 - 56,175

Component #4: Awareness raising, training and monitoring 

Sl.No. Component 
Cost (USD) 

MLF Co-financing Total cost 

4.1 
Laboratory and risk mitigation training for the national 
RRR centres  

5,500 7,000 
12,500

4.2 
Local trainings in Bosnia and Herzegovina and 
Montenegro to disseminate experiences of the 
Croatian RRR system 

8,000 3,000 
11,000

4.3 
Development and implementation of a concept for 
joint ODS-POPs inventory, collection, disposal and 
awareness raising programme 

3,000 6,000 
9,000

4.4 
Intensified regulatory inspections for ODS 
management 

- 10,800 
10,800

4.5 
Management, coordination and monitoring of project 
implementation 

30,000 35,000 
65,000

4.6 Miscellaneous (5%) 2,325 - 2,325

  Sub-Total Component #4 48,825 61,800 110,625

 

The following table summarizes this information, showing the total cost of the disposal activity 
including costs not covered by the Multilateral Fund, as well as the sources of funding for 
covering these costs, with a breakdown by country: 
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Table 23: Summary of the Project Budget 

Component 

Cost (USD) 

MLF Co-financing 
Total cost per 
Component BiH Cr Mn 

Sub-Total 
MLF 

BiH Cr Mn 
Sub-Total Co-

financing 

1. Aggregation at the national levels 18,047 57,146 18,047 93,240 2,970 170,490 3,300 176,760 270,000

2. International transportation and 
destruction 

8,634 129,418 28,187 166,240 - - - - 166,240

3. Regional Cooperation Forum 18,725 18,725 18,725 56,175 - - - - 56,175

4. Awareness raising, training and 
monitoring 

17,608 13,608 17,608 48,825 18,767 24,266 18,767 61,800 110,625

Sub-Totals MLF: 369,429 Co-financing: 238,560 603,040
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ANNEX: BASIS FOR THE ESTIMATE OF CFC WASTE TO BE 
COLLECTED IN CROATIA 

The HPMP document for Croatia includes the following table: 

Recovered refrigerant containing CFCs [kg] in 
Frigomotors d.o.o. 

Year CFC Blends 

2002 1265.54 948 
2003 1187.98 936.58 
2004 1378.81 1117.32 
2005 1274.06 1547.27 
2006 1129.17 1769.04 
2007 1468.02 1912.77 
2008 1541.33 2005.89 

The table shows that, as a consequence of the 2006 ban on consumption of a number of ODS, 
including substances from group 1 (CFCs), there is a significant increase in the amount of CFCs 
and blends recovered in 2007, and that the increase tends to stabilize for those two flows of 
recovered ODS in 2008. 

The amount of CFCs in the flow “blends” is calculated from sample analysis undertook in the 
only RRR centre operating in those years (Frigomotors d.o.o., established in 2001). It is 
observed that the proportion of CFCs decreases over time and stabilizes at a level of around 60% 
of the total tonnage for the “blends” flow. 

Therefore, the total amount of CFCs recovered during the period 2002-2008 is shown in the 
following table: 

Recovered CFCs [kg] in Frigomotors d.o.o. 

Year CFC CFC in blends Total 

2002 1265.54 758.40 2023.94 
2003 1187.98 655.61 1843.59 
2004 1378.81 726.26 2105.07 
2005 1274.06 959.31 2233.37 
2006 1129.17 1079.11 2208.28 
2007 1468.02 1147.66 2615.68 
2008 1541.33 1203.53 2744.86 

This table is the basis for the calculation of the CFCs that will be collected during the period 
2009 – 2015, based on the assumption that the stabilization of the CFC flow arriving at the RRR 
centre will occur as per an asymptotic function. 

Recovered CFCs [kg] in Frigomotors d.o.o. (estimate)  

Year CFC CFC in blends Total 

2009 1554.14 1238.64 2792.78 
2010 1556.29 1260.29 2816.58 
2011 1556.65 1273.49 2830.14 
2012 1556.71 1281.48 2838.19 
2013 1556.72 1286.30 2843.02 
2014 1556.72 1289.20 2845.92 
2015 1556.72 1290.94 2847.66 
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The following graph shows the data collected in the two previous tables: 
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As the HPMP points out, in December 2007 MEPPPC announced a request for proposals for two 
additional RRR centres, which started full-scale operations in 2009. The two new RRR centres 
were equipped to have a recovery capacity similar to that of Frigomotors d.o.o. In addition to 
this, it is worth noting that, in the context of the HPMP implementation, two of the RRR centres 
received additional equipment in 2011, which allowed them to increase their recovery capacity 
by 25% of their baseline. 

Therefore, the estimated total amount of CFCs collected during the period 2009 – 2015 has to be 
amended as follows: 

Recovered CFCs [kg] in the three RRR centres in Croatia (estimate) 

Year Frigomotors 
C.I.A.K. d.o.o. and 

IND-EKO d.o.o. 
Total 

2009 2792.78 5585.56 8378.34 
2010 2816.58 5633.16 8449.74 
2011 2830.14 7075.35 9905.49 
2012 2838.19 7095.48 9933.67 
2013 2843.02 7107.55 9950.57 
2014 2845.92 7114.80 9960.72 
2015 2847.66 7119.15 9966.81 

This is the basis for the estimate of a collection capacity of 10 MT/ year in Croatia during the 
project implementation period. 
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