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दुई शब्द  

 

स्थानीय तहहरुमा क्षमता विकासका लावि आिश्यकता पवहचान िरिएका क्षेत्रहरुमध्ये फोहोि मलैा ब्यिस्थापन एक हो 

। सनु्दि शहिको महत्िपरू्ण सचूक फोहोि मलैा तथा िाताििर् ब्यिस्थापन हो । शहिी विकासको एक प्रमखु चनुौवतको 

रुपमा पवन फोहोि मलैा तथा बाताििर् ब्यिस्थापन िहकेो छ । 

फोहोिलाई मोहिमा बदल्न सवकने नािाका साथ विितमा काम भएका पवन छन ्। ति यसलाई व्यापक रुपमा स्थानीय 

तहहरुमा प्रयोि िनणका सबै स्थानीय तहहरुमा क्षमता विकासका लावि प्रवशक्षर् संचालन िनण आिश्यक दवेखएको छ । 

तसथण स्थानीय तहहरुमा यस सम्िन्धी दवेखएका ज्ञान, सीप ि प्रिवृिित पक्षहरुलाई मध्यनजि ििी नेपाल सिकाि संघीय 

मावमला तथा सामान्य प्रशासन मन्त्रालयको नेततृ्िमा स्थानीय विकास प्रवशक्षर् प्रवतष्ठानले प्रादवेशक तथा स्थानीय शासन 

सहयोि कायणक्रमको सहयोिमा स्थानीय तहहरुको लावि फोहोरमैला व्यर्स्थापन तथा र्ातार्रण व्यर्स्थापन 

प्रवशक्षर् मोड्यलु तयाि ििेको छ । यस मोड्यलुमा प्रवशक्षर् मािणदशणन, प्रवशक्षर् योजना, सत्र योजना, प्रस्ततुी सामाग्री, 

सहभािीका लावि अध्ययन सामाग्री तथा प्रवशक्षर् मलु्यांकन औजािहरु समािेश िरिएको छ ।  

यस प्रवशक्षर्बाट स्थानीय तहका कमणचािीहरुमा फोहोरमैला व्यर्स्थापन तथा र्ातार्रण व्यर्स्थापन सम्िन्धमा 

ज्ञान ि सीपमा अवभिवृि हुने अपेक्षा िरिएको छ । विशषे ििेि फोहोिमलैाको ििीकिर्, पनु प्रयोि, फोहोिमलैाको 

ब्यिस्थापनका लावि नीवतवनयम, ल्याण्डवफल ि सधुारिएको विवधबाट फोहोिमलैा विसजणनको उवचत ब्यिस्थापनको 

सैिावन्तक तथा व्यिहारिक ज्ञान ि सीप अवभिवृि िने उद्दशे्य पिुा िने ििी यस पाठ्यक्रम तयाि िरिएको छ । यस 

पाठ्यक्रमको कायाणन्ियनबाट नििपावलकाहरु ि िाउँपावलकाहरुमा फोहिमलैा तथा बाताििर् व्यिस्थापनमा योिदान 

पगु्नेछ । 

यस प्रवशक्षर् मोड्यलुबाट हुने प्रवशक्षर्ले ७५३ िटै स्थानीय तहमा एउटै संदेश वदने अपेक्षा वलइएको छ । अन्त्यमा, यस 

प्रि्वशक्षर् मोड्युल तयािी तथा प्रकाशनका लावि सहयोि उपलब्ध ििाई यो महत्िपरू्ण कायण सम्पन्न ििाउन सहयोि 

िनुणभएकोमा प्रादवेशक तथा स्थानीय शासन सहयोि कायणक्रमलाई ि यस कायणमा संलग्न विज्ञ श्री वकशोि शाक्य ि 

प्रवतष्ठानका कमणचािीहरु सबैमा  धन्यिाद ज्ञापन िदणछु ।  

           

पीतकुमाि श्रेष्ठ 

          कायणकािी वनदशेक 

                      स्थानीय विकास प्रवशक्षर् प्रवतष्ठान 
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प्रशिक्षण सामग्रीबारे 

स्थानीय विकासको काययसँग सम्बवधित स्थानीय तहहरूको प्रशासवनक एि ंव्यिस्थापनसम्िधिी दक्षता अवििवृि गने 

उद्दशे्यले त्यस्ता वनकायहरूमा संलग्न जनप्रवतवनविहरू एिम ्काययरत कमयचारीहरूलाई योजनाबि तररकाले उच्चस्तरीय 

प्रवशक्षणको व्यिस्था गरी स्थानीय स्तरमा ती वनकायहरूको संस्थागत विकासमा सघाउ पयुायउन स्थानीय विकास प्रवशक्षण 

प्रवतष्ठान ऐन २०४९ अधतगयत वि.सं. २०५० सालमा स्थापना िएको यो एक स्िशावसत र सग्गव त संस्थाका रूपमा 

रहकेो छ । प्रवतष्ठानको मखु्य उद्दशे्य प्रवशक्षण स्थानीय विकास काययसँग सम्बवधित स्थानीय तहका व्यविहरूका लावग 

आिश्यक पने प्रवशक्षणको व्यिस्था गने, प्रवशक्षण केधरद्वारा सञ्चालन गररने प्रवशक्षण काययरमसम्बधिी अनसुधिान गने 

र प्रवशक्षण केधरद्वारा सञ्चालन गररने प्रवशक्षण काययरमलाई बढी उपयोगी तलु्याउन तथा प्रवशक्षण सामग्री तयार गनयका 

लावग समस्यामलूक अनसुधिान, परामशय सेिा तथा सचूना सेिासम्बधिी काययरमहरू सञ्चालन गने रहकेो छ । 

 

यो प्रवशक्षण सामग्री सग्घीय मावमला तथा सामाधय प्रशासन मधलालयको वनदशेनमा स्थानीय विकास प्रवशक्षण 

प्रवतष्ठानबाट तयार पाररएको हो । यस ५ शिने प्रवशक्षण सामग्रील े फोहोरमैला व्यवस्थापन तथा वातावरण 

व्यवस्थापन प्रवशक्षणलाई प्रिािकारी बनाउन प्रवशक्षकहरूलाई महत्त्िपूणय मागयदशयन हुने अपेक्षा गररएको छ । 

 

प्रशिक्षण सामग्रीको उदे्दश्य 

यस प्रवशक्षण सामग्रीको उद्दशे्य गाउँपावलका/नगरपावलकाहरूमा कायायधियन गररने फोहोरमैला व्यवस्थापन तथा 

वातावरण व्यवस्थापन प्रवशक्षण  काययलाई प्रिािकारी र गणुस्तरीय बनाउनकुा साथै प्रवशक्षण काययमा एकरूपता ल्याई 

प्रवशक्षणलाई सहिावगतामलूक बनाउन ुहो ।  

 

प्रशिक्षण सामग्रीको बनावट  

यस प्रवशक्षण सामग्रीलाई चार खण्डमा वििाजन गररएको छ । पवहलो खण्डमा प्रवशक्षण सामग्री र यसको प्रयोग गन े

तररका (Instsruction to user) उल्लेख गररएको छ । दोस्रो खण्डमा प्रवशक्षण योजना, प्रवशक्षण तावलका समािेश गररएको 

छ । तेस्रो खण्डमा प्रवशक्षणका प्रत्येक सलका विषयिस्तहुरूको पा योजना, पािरप्िाइधट स्लाइडहरू र विषयिस्तसँुग  

सम्बवधित अध्ययन सामग्री समवेटएको छ िने अवधतम खण्डमा प्रवशक्षण मलू्याग्कनका औजारहरू समािशे गररएको 

छ । यसका विषयिस्तहुरूलाई सग्वक्षप्तमा तल उल्लेख गररएको छ । 

 

१. प्रशिक्षण सामग्रीको प्रयोग गने तररका (Instsruction to User)  

यसमा प्रवशक्षण सामग्रीको पषृ्ठिवूम, यसको उद्दशे्य, प्रवशक्षण सामग्रीमा समािशे गररएका विषयिस्तहुरू, प्रवशक्षण सामग्री 

प्रयोग गने तररका, प्रवशक्षणका विविहरू र वतनको सञ्चालन प्रवरया, अध्ययन सामग्री, प्रवशक्षण मलू्याग्कनका 

औजारहरू, प्रवशक्षणका प्रयोगकताय आवद समािेश गररएको छ । 

 

२. प्रशिक्षण योजना 

प्रवशक्षण योजना प्रवशक्षण सञ्चालनका लावग तयार पाररएको प्रवशक्षणको समग्र खाका हो । यसमा प्रवशक्षणका सािारण 

र वनवदयष्ट उद्दशे्य, प्रवशक्षणका विषयिस्तु, प्रवशक्षण सञ्चालन विवि र प्रवशक्षण सामाग्री उल्लेख गररएको छ । 

 

३. प्रशिक्षण िैशनक ताशलका 

प्रवशक्षण दवैनक तावलकामा हरेक वदनका वरयाकलाप र विषयिस्त ुर वतनका लावग आिश्यक समय उल्लेख गररएको छ 

। 
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४. पाठयोजना 

पा योजना हरेक सल सञ्चालनका लावग मागयदशयन हो । यसमा सलका सािारण र वनवदयष्ट उद्दशे्य, सलका विषयिस्तु, 

प्रवशक्षण वरयाकलापको विस्ततृ वििरण, प्रवशक्षण विवि, प्रवशक्षण सामग्री र आिश्यक समय उल्लेख गररएको छ । 

यसमा सलका वनवदयष्ट उद्दशे्य हावसल िए िा िएनन ्थाहा पाउनका लावग सल मलू्याग्कन विविसमते उल्लेख गररएको छ 

। 

 

५. पावरप्वाइन्ट स्लाइड 

प्रवशक्षण सल सञ्चालनका लावग आिश्यक पािरप्िाइधट स्लाइडहरू यस सामग्रीमा रमबि रूपमा समािशे गररएका 

छन ्। सलका सािारण र वनवदयष्ट उद्दशे्य, सलका विषयिस्तहुरू, समहू कायय िा अभ्यास र सो अभ्यास सञ्चालनका लावग 

गनुयपने वरयाकलाप पवन पािरप्िाइधट स्लाइडमा उल्लेख गररएको छ । 

 

६. अध्ययन सामग्री  

प्रवशक्षणका विषयिस्त ु र प्रस्ततुीकरणसँग सम्बवधित सामग्रीहरूको विस्ततृ वििरण अध्ययनसामग्रीका रूपमा यस 

सामग्रीविल समािशे गररएको छ । यी सामग्रीहरूलाई प्रवशक्षण सलका आिारमा छुट्याई रमबि रूपमा व्यिवस्थत 

गररएको छ । 

 

७. प्रशिक्षण मूल्याङ्कनका औजारहरू 

प्रवशक्षणको प्रिािकाररता मापनका लावग वनम्नवलवखत औजारहरू समािेश गररएका छन ्। 

 

(क) प्रशिक्षणपूवव र प्रशिक्षणपश्चात ्जानकारी 

यसअधतगयत प्रवशक्षणका विषयिस्तहुरूमा सहिागीहरूको बुझाइको अिस्था थाहा पाउन प्रवशक्षणका विषयिस्तहुरूसँग 

सम्बधिी प्रश्नहरू वनिायरण गरी प्रवशक्षणको सरुुमा पिूय जानकारी र अधतमा पश्चात ्जानकारी वलइधछ । यसले प्रवशक्षणका 

कारण सहिागीहरूको  ज्ञान र वसपमा आएको पररितयन मापन गनय सहयोग गदयछ । 

 

(ख) िैशनक पृष्ठपोषण फाराम 

हरेक वदनको अधतमा वदनिरर िएका छलफलहरूमा सहिागीहरूको वसकाइ थाहा पाउन  दवैनक पषृ्ठपोषण फारामको 

प्रयोग गररधछ । यसबाट सहिागीहरूले वसकेका र वसकेका कुरालाई कहाँ र कसरी प्रयोग गन ेिधने बारेमा र प्रवशक्षणलाई 

अझ प्रिािकारी सिुार गनुयपने सझुाि पाउन सवकधछ ।  

 

(ग) प्रशिक्षण सुधारका लाशग प्रश्नावली 

यो प्रश्नािली प्रवशक्षणको अधत्यमा सहिागीलाई वितरण गरी उनीहरूको प्रवतवरया वलन प्रयोग गररधछ । यसबाट (१) 

प्रवशक्षणको समग्र मलू्याग्कन,  (२) सहजकतायप्रवतको दृवष्टकोण, (३) प्रवशक्षणमा उपल्ि गराइएका पा ्यसामग्रीको 

प्रिािकाररता,  (४) प्रवशक्षणका विषयिस्तकुो उपयिुता र (५) प्रवशक्षणमा प्रयोग िएका प्रवशक्षण विविहरूको 

साधदवियकता जाँच गररधछ ।  
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प्रशिक्षण कायवक्रमको मूल्याङ्कन 

प्रवशक्षण काययरमको प्रिािकाररतालाई मखु्यतः चारिटा तहमा मलू्याग्कन गररनपुदयछ । सहिागीहरूको 

प्रवशक्षणप्रवतको  प्रवतवरया, उनीहरूको वसकाइको स्तर, प्रवशक्षण काययरमले सहिागीहरूको दवैनक व्यिहार र 

उनीहरूको दवैनक काययसम्पादनमा ल्याएको पररितयन र सो पररितयनको पररणामस्िरूप समग्र संस्थाको काययसम्पादनमा 

आएको पररितयनलाई प्रवशक्षण प्रिािकाररता मलू्याग्कनका आिार बनाइन ुपदयछ ।   

 

प्रशिक्षण सामग्रीको प्रयोग शवशध 

फोहोरमैला व्यवस्थापन तथा वातावरण व्यवस्थापन प्रवशक्षणको  प्रस्तवुतलाई व्यिवस्थत र पणूय गराउनका लावग 

पा योजनाको अनसुरण गनुयपदयछ । यस सामग्रीमा व्यिस्था गररएको पा योजनालाई अनसुरण गरी सहज तररकाले सल 

सञ्चालन गनय वरयाकलाप शीषयकअधतगयत विषयिस्तुलाई विस्ततृ रूपमा प्रस्ततु गररएको छ । विषयप्रस्तवुत अगावड 

विषयप्रवत रवच जगाउने, विषयको महत्त्ि दसायउने जस्ता कायय प्रवशक्षक आफँैले विकास गरी सल सञ्चालन गनय सक्ने छन ्

। प्रवशक्षकले विषयिस्तकुो अध्ययन सामग्री राम्रोसँग अध्ययन गरी विषयको प्रिािकारी प्रस्ततुीकरणका लावग आिश्यक 

दृश्य सामग्रीको तयारी/सग्कलनसमते गनय सक्ने छन ् । यसका साथै प्रवशक्षकले प्रवशक्षण सामग्रीमा उल्लेख गररएका 

पािरप्िाइधट स्लाइड र अध्ययन सामग्रीमा समािशे गररएका वचल, चाटय, ग्राफ आवदलाई आिश्यकताअनसुार वतनको 

आकार विस्तार गरी प्रस्ततु गनय सक्ने छन ् । सलहरूको प्रस्ततुीकरणका लावग वसलवसलेबार रूपमा पािरप्िाइधट 

स्लाइडहरू समािशे गररएको छ । प्रवशक्षणको प्रिािकाररता र प्रवशक्षण प्रिािकाररताको मापनका लावग प्रवशक्षण 

मलू्याग्कनका औजारहरूसमेत सामग्रीमा समािेश गररएका छन ्। वतनलाई उपयिु तररकाले प्रयोग गररन ुआिश्यक छ 

। 

 

अध्ययन सामग्री 

प्रस्ततु सामग्रीमा समािेश गररएका अध्ययन सामग्रीहरू फोहोरमैला व्यवस्थापन तथा वातावरण व्यवस्थापन 

प्रवशक्षणसँग सम्बवधित विविधन वनकायहरूका प्रकाशन, प्रवशक्षण सामग्री, नेपाल सरकारले गरेका नीवतगत व्यिस्थाहरू 

आवदलाई आिार मानी तयार गररएको छ । यी अध्ययन सामग्रीहरू केिल सधदिय सामग्री माल हुन ् । वयनलाई समय 

समयमा अद्यािविक गराउन ुपदयछ ।  

 

प्रशिक्षण सामग्रीको प्रयोगकताव 

यो प्रवशक्षण सामग्री फोहोरमैला व्यवस्थापन तथा वातावरण व्यवस्थापन प्रवशक्षणमा रुवच राख्ने जोसकैुका लावग 

उपयोगी हुन ेछ । यो विशेष गरी फोहोरमैला व्यवस्थापन तथा वातावरण व्यवस्थापन प्रवशक्षण  सहजकतायहरूलाई 

ध्यानमा राखी तयार पाररएको छ तर यस सामग्रीको उपयिुताको  हर गने जोसकैुले पवन यसको प्रयोग गनय सक्ने छन ्। 

यसका प्रयोगकतायले यसमा उवल्लवखत विवि, प्रवरया, समय, सामग्री जस्ता पक्षहरूलाई हुबहु उतानुयिधदा यसमा 

उवल्लवखत मागयदशयन र स्थानीय पररिशेअनसुार यसलाई सहयोगी सामग्रीका रूपमा बझुरे प्रयोग गनुय उपयिु हुने छ । 

स्थानीय पररिशेअनसुार यस वनदवेशकाको मलू ममयलाई ध्यानमा राखी सहजकताय/प्रवशक्षकले अधय रचनात्मक 

गवतविविसमते अगँाल्न सक्ने छन ्। 
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प्रशिक्षण शवशध र प्रयोग तररका 

प्रवशक्षकको सहजीकरणलाई व्यिवस्थत गनयका लावग पा योजनामा प्रवशक्षण विविहरू उल्लेख गररएका छन ्। प्रवशक्षण 

काययरमलाई सहिावगतामलूक र प्रिािकारी बनाउन वनम्न विविहरू प्रयोग गनय सवकने छ ।  

क)  समूह छलफल  

सहिावगतामलूक प्रवरयाबाट प्रवशक्षण सञ्चालन गनयका लावग समहू छलफल एक महत्त्िपूणय विवि हो । समहू 

छलफलका लावग वनम्न प्रवरया अपनाउनपुने हुधछः 

 समहू वििाजन गदाय सकिर सहिागी सग्ख्या बराबर बनाउने, सहिागीको स्तरलाई  ध्यान वदने । 

 समहू छलफलका लावग विषयिस्त ुवकटानी गने । 

 छलफलको विषयअनुसार स्थान र समय वनिायरण गने । 

 सहजकतायले छलफल प्रवरया बताउने । जस्तैः 

o समहूमा संयोजक, प्रवतिदेक चयन गने । 

o समहूमा सबैको िनाइ समवेटनुपने । 

o समहूको वनचोड  ुलो कागजमा तयार गने । 

o संयोजकले समहूकायय प्रस्ततु गने आवद । 

 समहूमा खलु्ला छलफल चलाउन प्रेररत गने । 

 सहजकतायले छलफलको सधदिय र विषयिस्तुलाई आिार मानी आफ्नो वनष्कषय वदने । 

ख) खेल  

खले विविले विषयिस्तलुाई सवजलै प्रस्ट पानय सहयोग गदयछ । खले विविबाट वसकेका वसकाइहरू वचरस्थायी हुधछन ्। 

सञ्चालन प्रशक्रया  

 खलेको प्रकृवतअनसुार सहिागी सग्ख्या छनोट गने । शारीररक शवि प्रयोग गनुयपने खले िए शारीररक रूपमा 

अशि व्यविलाई उसको अनुमवतमा बावहर राख्ने । 

 लैग्वगक संिदेनशीलताका पक्षमा ध्यान वदने । 

 समय वनिायरण गने । खलेलाई २० वमनेटिधदा बढी समय वदनु उपयिु हुदँनै । 

 खलेमा पालना गनुयपने नीवतवनयम प्रस्ट पाने । 

 खलेका लावग आिश्यक सामग्री तयार गने । 

 खले सवकएपवछ खेलबाट िएका वसकाइहरू छलफल गने । 

 खलेका लावग सबैलाई िधयिाद वदने । 
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ग) प्रश्नोत्तर  

कुनै विषयिस्तबुारे सहिागीहरूको बझुाइ थाहा पाउनका लावग प्रश्न गने, उत्तर वलने र सोअनसुार सहजकतायले विषयिस्तु 

प्रस्ट पान े प्रवरया नै प्रश्नोत्तर विवि हो । यसले सहिागीहरूको ध्यान विषयिस्तपु्रवत आकवषयत गनय मदत गदयछ । 

सहजकतायले प्रश्नोत्तर वसपमा विशषे ध्यान पयुायउन ुपदयछ ।  

घ) साना समूह छलफल 

यो विवि प्रवशक्षण काययका सधदियमा वछटै्ट छलफल गरी तत्कालै विषयिस्तकुो वनष्कषयमा परु् याउन उपयोगी हुधछ । २/३ 

जना सहिागीवबच बसेकै स्थानमा आमनेसामने िई यो विविमाफय त विषयिस्तकुो वनचोड वनकाल्न सवकधछ । यस विविले 

वसकाइलाई मतूय रूप वदन मदत गदयछ ।          

सञ्चालन प्रशक्रया  

 सहजकतायले छलफलको विषय र समय वनिायरण गने । 

 नवजकैका २/३ जना सहिागीलाई आमनेसामने बस्न िधने । 

 छलफल गनय लगाउने । छलफलका मखु्य कुरा वटपोट गनय िधने । 

 छलफलको वनचोडलाई मटेाकाडय वदई लेख्न लगाउने ।  

 छलफल सवकएपवछ रवमक रूपमा सहिागी समहूलाई आफ्नो वनचोड प्रस्ततु गनय लगाउने, छलफल गने, 

काडय सफ्ट बोडयमा टास्ने ।  

 सहिागीको प्रस्तवुतपश्चात ्सहजतायले विषयिस्तकुो सधदिय र तात्पयय वमलाई वनष्कषय वनकाल्ने । 

ङ) मशस्तष्क मन्थन  

सहिागीले आफ्नो विचार मधथन गरी विषयिस्तुलाई वनणययमा परु् याउने विवि नै मवस्तष्क मधथन विवि 

(Brainstorming) हो । 

सञ्चालन प्रशक्रया  

 छलफलको विषय / प्रश्न प्रस्ट रूपमा राख्ने । 

 सोच्नका लावग समय वदने । 

 सहिागीहरूका विचारलाई सग्गव त गददै  वटपोट गने, छलफल चलाउने । 

 िनाइलाई वनष्कषयमा पयुायउने । 
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च) अभ्यास  

सहिागीको प्रत्यक्ष संलग्नतामा वसकाइ आजयन गनय यो विवि महत्त्िपणूय हुधछ । यो विवि जीिन र जगतसँग सम्बवधित 

घटनामा आिाररत कुराहरू प्रस्ट पानय प्रयोग गररधछ । 

 सञ्चालन प्रशक्रया  

 सहजकतायल ेघटना िा सिाल समहूवबच राख्ने । 

 विषयअनसुार समय वनिायरण गने । 

 सिालका वनष्कषय वनकाल्न लगाउने । 

 अभ्यासबाट वनकावलएको वनष्कषयलाई सहजकतायले छलफल चलाई अवधतम वनष्कषय वनकाल्ने ।  

ज) लघु प्रवचन  

यो प्रवशक्षणको सबैिधदा महत्त्िपणूय विवि हो । यसमाफय त विषयिस्तुलाई सहिागीहरूसमक्ष सहज रूपमा प्रस्ततु गनय 

सवकधछ । नामअनसुार नै यो विविमाफय त गररने प्रस्ततुीकरण छोटो र सहिावगतामलूक हुन ुपदयछ । प्रवशक्षकले एकोहोरो 

रूपमा लामो समयसम्म प्रस्ततुीकरण गनुय हुदँनै । प्रस्ततुीकरणका वसलवसलामा सहिागीहरूलाई पवन संलग्न गराउँद ैजान ु

पदयछ । 

प्रशिक्षकलाई प्रश्नः 

1. सलका विषयिस्तुको राम्ररी अध्ययन गनुयिएको छ ?  

2. सल सञ्चालनका लावग पा योजनाको अध्ययन गनुयिएको छ ?  

3. सहिागीहरूको पषृ्ठिवूम तथा स्तरका बारेमा सोच्नुिएको छ ? 

4. सलका लावग चावहने आिश्यक प्रवशक्षण सामग्रीहरू जटुाउनिुएको छ ?  

5. प्रस्ततुीकरणका बुँदाहरूको राम्ररी अध्ययन गनुयिएको छ ?  

6. प्रस्ततुीकरणमा बढी महत्त्ि वदनपुने बुँदाहरूको वनक्योल गनुयिएको छ ?  

7. प्रस्ततुीकरणमा  विशेष जोड वदनका लावग आिश्यक उदाहरणहरूको चयन गनुयिएको छ ?  

8. प्रवशक्षण सारांशका बुँदाहरू तय गनुयिएको छ ?  

9. सलप्रवत रुवच जगाउन तथा सहिावगता बढाउन आिश्यक पने विविहरूको चयन गनुयिएको छ ? 

10.  समयविल सल परूा गनय राम्ररी योजना गनुयिएको छ ?  

11.  सल सञ्चालनका लावग आिश्यक पने िौवतक सामग्रीहरू, जस्तैः सेतो पाटी, वफ्लपचाटय, खरैो कागज, 

मटेाकाडय, माकय र, मावस्कग्ग टेप, कागज, कलम, कँैची, वचलहरूको व्यिस्था गनुयिएको छ ? 

12.  प्रवशक्षण हल, बसाइ व्यिस्थापन, को ाको  तापरम, हािा, प्रकाश इत्यावदका बारेमा सोच्निुएको छ ? 



 

 

 

 

प्रशिक्षण योजना 
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प्रशिक्षण योजना 

मोडुल÷विषय फोहोरमैला व्यवस्थापन तथा वातावरण व्यवस्थापन  

वमवि  

स्थान  नगरपावलका गााँउपावलका 

सहजकिाा   

लविि सहभागीहरुः  

 गाउाँपावलका िथा नगरपावलकाका कमाचारीहर 

साधारण उद्दशे्य  

 स्थानीय िहमा सहभागीहरको फोहोरमलैा र िािािरण व्यिस्थापनका विवभन्न पिहरको बारेमा ज्ञान र सीपमा 

अवभिवृि गरी सिम बनाउन ुहो । 

वनवदाष्ट उद्दशे्यहरुः यस प्रवििणको अन्िमा सहभागीहरले वनम्न कायाहर गना सक्नेछन ्। 

 फोहोरमलैाको िगीकरण र यसको वििषेिा पवहचान गना सक्नेछन ्। 

 फोहोरमलैाको पनुुः प्रयोगको अिधारणा बझु्न सक्नेछन ्। 

 स्थानीय स्िरमा फोहोरमलैा ब्यिस्थापनको लागी नीवि र वनयमहर बझु्न र फोहोरमैला व्यिस्थापन िलु्क वनधाारण 

गना सक्नेछन ्। 

 ल्याण्डवफल, खिरनाक फोहोरमलैा र लीचेट सम्िन्धी अिधारणा बझु्न सक्नेछन ्। 

 सधुाररएको विवधिारा फोहोरमैला विसजानको उवचि व्यिस्थापन गना सक्नेछन ्। 

विवधुः  

 मवतिस्क मन्थन, समहु अभ्यास, लघपु्रिचन, प्रश्नोत्तर आवद । हरेक वदनको अन्िमा वदनभर छलफल भएका 

विषयिस्िकुो संिेपीकरण गने ।   

 दोस्रो वदन पवहलो वदन संचालन भएका गविविवधको पनुरािलोकनबाट सत्र िरुिाि गने ।   

 व्यिहाररक अभ्यासको लावग आिश्यक फाराम अभ्यास वसटहर ियार गने । 

आिश्यक समाग्री, उपकरण र स्रोि साधनुः  

 ल्यापटप, एलवसडी प्रोजके्टर, ह्वाईट िोडा, वस्िन, प्िाइन्टर, वपन बोडा, क्यामरा, वप्रन्टर, फारामहर, हावजरी रवजष्टर 

आिश्यक प्रवििण सामाग्रीुः 

१. सहभागीहरको लावग आिश्यक सामाग्री  

नोटबकु, डटपेन, रेकडा फाईल, पेवन्सल, कटर, अध्ययन सामाग्री  
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२. प्रवििणका लावग आिश्यक सामाग्री   

ब्राउनवसट, न्यजूवप्रन्ट, िोडा माका र, परमानेन्ट माका र, मटेा काडा, ग्लू, मावस्कङ टेप, कैं ची, स्केल, स्टापलर, पसु वपन, 

पेपर क्लीप, सादा कागज, चकलेट आवद । 

सहभावगहरको प्रवििण हलमा िसाइ ब्यिस्था (Training Hall Layout) :  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

कैवफयिुः 

१. प्रभािकारी प्रवििण संचालन गनाका लावग आिश्यक सूचना संकलन िथा अन्य सम्पणुा कामको वजम्मेिारी आिश्यकिा 

अनसुार वनधाारण गने ।  

२. प्रवििण हलको उपलव्धिा र सहभागी संख्याको आधारमा सहभागीहरको िसाई व्यिस्था वमलाउने । समहूकाया गना 

सहज हुने गरी टेिलको व्यिस्थापन गने । 

३. केही प्रस्ििुीकरण सामग्री अगं्रेजीमा भएपवन नेपाली भाषामा बझुाइन्छ । व्याख्यान वदने र अभ्यास र छलफल सञ्चालन 

गदाा सहभागीहरूको पषृ्ठभवूम र चासोलाई ध्यान वदइ संचालन गररनेछ । 

 

  

Screen Projector 
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          फोहोरमैला व्यवस्थापन तथा वातावरण व्यवस्थापन प्रशिक्षण 

काययताशलका 

समय पवहलो सत्र 
१०: ३० – 

१०: ४५ 

दोश्रो सत्र 
१२: १५ – 

१३: १५ 

िेश्रो सत्र १४: ४५ 

– 

१५: ०० 

चौथो सत्र 

वमवि ०९: ०० – १०: ३० १०: ४५ – १२: १५ १३: १५ – १४: ४५ १५: ०० – १६: ३० 

पवहलो 

वदन 

प्रशिक्षण कार्यक्रम िुभारम्भ, 

पररचर्, समूह मान्यता शिर्ायरण, 

अपेक्षा संकलि, प्रशिक्षण शिशर्, 

उदे्दश्य र शिषर्िसु्तको स्पष्टता 

पूिय जािकारी 

शचर्ा 

फोहोरमैला व्यिस्थापि र र्सको 

महत्त्व 

खािा 

फोहोरमैला व्यिस्थापिको 

सङ्कलि, ढुिािी र स्थािान्तरणका 

आर्ारभूत अिर्ारणा 

शचर्ा 

िगरपाशलकाको फोहोरमैला पुि: 

चक्रण/फोहोरमैला शिसजयि   

दोश्रो वदन 

फोहोरमैला व्यिस्थापिको 

लाशग िीशत तथा शिर्मािली 

(फोहोरमैला ऐि, २०६८) र 

कार्ायन्वर्ि रणिीशत 

जैशिक फोहोरमैला प्रिोर्ि  
एकीकृत शिगो फोहोरमैला 

व्यिस्थापि 

फोहोरमैला व्यिस्थापिमा पात्र र 

सरोकारिालाहरू 

िेश्रो वदन साियजशिक-शिजी साझेिारी जिचेतिा र फोहोरमैला व्यिस्थापि शिषाक्त फोहोरमैला व्यिस्थापि सेिेटरी ल्याण्डशफल व्यिस्थापि 

चौथो वदन 
सेिेटरी ल्याण्डशफल स्थलमा 

सतहको पािी बगे्न िाली र 

Leachate व्यिस्थापि 

काठमाड  ंउपत्यकाको िगरपाशलकाको 

फोहोरमैला व्यिस्थापि र शिसजयि – एक 

माशमला अध्यर्ि   
शफल्ड भ्रमण   शफल्ड भ्रमण   

पााँचौ वदन 

फोहोरमैला थुपािायले िातािरण 

प्रिूषण फोहोरमैलाबाट ऊजाय 

शिशभन्न िगरपाशलकाको माशमला 

अध्यर्ि र शसकाइको बारेमा 

अिुभि आिािप्रिाि   

प्रशिक्षण मूल्याकंि, पूिय जािकारी 

र समापि 

 

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)

:yfgLo ljsf; k|lzIf0f k|lti7fg 
-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>>
नेपाल सरकार 

सङ् घीय मावमला िथा सामान्य प्रिासन मन्त्रालय 

 



 

 

 

 

सत्र योजना 
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;q of]hgf 

 

मोडुलः फोहोरमैला व्यवस्थापन तथा वातावरण व्यवस्थापन    सत्रः १ 

समय ९० ममनेट 

ववषयः शभुारम्भ, पररचय, उद्दशे्य, अपेक्षा सङ्कलन, समहू मान्यता, प्रमशक्षण परू्व जानकारी   

साधारण उदे्दश्यः यस सत्रको अन्तमा सहभागीहरू प्रमशक्षणको उद्दशे्यबारे प्रष्टहुनेछन ्।  

वनवदिष्ट उदे्दश्यः सत्रको अन्तमा सहभागीहरू  

 एक आपसमा पररमचत हुनेछन ्। 

 प्रमशक्षण अर्मिमा छलफल गररने मखु्य मर्षयर्स्तकुो र्ारेमा जानकारी पाउनेछन ्। 

 मर्षयर्स्त ुर्ारेमा परू्व जानकारीको अर्स्था उपलब्ि हुनेछ । 

 

सत्रका मुख्य ववषयवस्तुः 

 प्रमशक्षणको शभुारम्भ  

 प्रमशक्षणको उद्दशे्य  

 पररचय 

 अपेक्षा सङ्कलन 

 प्रमशक्षणका मर्षयर्स्तु, आिारभतू मनयम, मजम्मरे्ारी आमि 

 प्रमशक्षण परू्व जानकारी 
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प्रविक्षण – वसकाई वियाकलाप अववध 

प्रविक्षण – 

वसकाई 

सामाग्री 

कैवफयत 

क्रियाकलाप १ शभुारम्भ 

 सहभागीहरु र अतितिहरुको उपस्थितिसंगै 
राक्रियगानका लातग अनरुोध गनुहुोो्स ।   

 थवागिसक्रहि कायिुमको उद्देश्यबारे प्रकाश 
पानुहुोसो् ।  

 प्रमखु अतितिबाट ब्यानर पढी कायिुमको 
औपचाररक शभुारम्भ गनुहुोसो् । 

 अतितिहरुबाट कायिुमको सफलिाको शभुकामना 
मन्िव्यका लातग अनरुोध गनहुोसो् । 

 कायिुमको अध्यक्षबाट शभुारम्भ मन्िव्यसक्रहि सत्र 
क्रवसर्नुका लातग अनरुोध गनुहुोसो् । 

२५तमने
ट 

मेटाकार्व, व्यानर,  

अतितिहरू र 
अतितिहरूको मन्िव्य 
व्यवथिापन अवश्यकिा 
अनसुार गनुहुोसो् । 

 क्रियाकलाप २ पररचय 

 सबै सहभागी, सहर्किाु (प्रस्शक्षक) र अन्य 
उपस्थिि व्यस्िहरुलाई आफ्नो नाम, ठेगाना, पद, 

संस्क्षप्त काय ुअनभुवसक्रहि आफ्नो पररचय ददन 
लगाउनहुोसो् । 

१५ 

तमनेट   

क्रियाकलाप ३ अपेक्षा सङ्कलन 

 सहभागीहरूलाई प्रस्शक्षणबाट गररएको अपेक्षालाई 
मेटाकार्मुा लेख्न लगाउनहुोसो् ।  

 मेटाकार्हुरुलाई एक एक गरी पढ्दै ब्राउन पेपर 
वा बोर्मुा टााँथनहुोसो् । 

 आएका अपेक्षालाई एकै क्रकतसमका आसय भएका 
कार्लुाई एकै ठााँउमा राख्नहुोसो् । 

 प्रस्शक्षणको क्रवषयवथि ुर सहभागीको अपेक्षा तमलान 
गनुहुोसो् ।  

 सहभागीहरुबाट आएका अपेक्षाहरु के कति हदसम्म 
यस प्रस्शक्षणले सम्बोधन गन ुसक्छ भन्न ेप्रष्ट 
पानुहुोस । 

१५ तमनेट 
मेटाकार्व, माकव र, 

पसु मपन, ग्ल ुस्टीक, 

मामस्कङ टेप, ब्राउन 

पेपर 

यदद सहभागीबाट 
क्रवषयवथि ुभन्दा तभन्न 
अपेक्षाकार् ुआएमा 
अलग राख्नहुोसो् ।  
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प्रविक्षण – वसकाई वियाकलाप अववध 

प्रविक्षण – 

वसकाई 

सामाग्री 

कैवफयत 

क्रियाकलाप ४ क्रवषयवथिकुो र्ानकारी 
 सहभागीहरुले ल्याएका अपेक्षाहरुलाई तमलान गदै 

प्रस्शक्षणमा छलफल गररने क्रवषयवथिहुरु र्ानकारी 
गराउनहुोस । 

५ तमनेट ब्राउन पेपर, माकव र, 

न्यजूमप्रन्ट पेपर 

 

 

 

 

क्रियाकलाप ५ समहु मान्यिा, स्र्म्मेवारी आदद 
 प्रस्शक्षण प्रभावकारीिाको लातग हरेक ददनको 

प्रस्शक्षण अवतधमा समूह मान्यिालाई सहभागीहरुसंग 
छलफल गरी न्यूर् क्रप्रन्टमा लेखो् स् पालना गन ु
लगाउनहुोस । 

 आवश्यकिा परेमा क्रवतभन्न स्र्म्मेवारी बााँर्फााँर् 
(ररपोक्रटङ, समय व्यवथिापक, मनोरञ्जनकिाु आदद) 
गराउनहुोसो् । 

५ तमनेट 
ब्राउन पेपर, माकव र, 

न्यजूमप्रन्ट पेपर, 

पार्रप्र्ाइन्ट स्लाइर् 

 

क्रियाकलाप ६ प्रस्शक्षण पूव ुर्ानकारी 
 सहभागीहरुलाई प्रस्शक्षण पूव ुर्ानकारी फाराम 

क्रविरण गनुहुोसो् । 

 उि फाराम कसरी भने सबैलाई थपष्ट पानुहुोसो् ।  
 सबै सहभागीहरुबाट फाराम संकलन गरी सकेपतछ 

यसबाट आएको नतिर्ालाई हामी प्रस्शक्षणको 
अन्िमा गररने पश्चाि र्ानकारीको नतिर्ासाँग िलुना 
गनेछौं भन्नुहोस । 

१० तमनेट प्रमशक्षण परू्व 

परीक्षण फाराम 

 

क्रियाकलाप ७ प्रस्शक्षणको साधारण उद्दशे्य, तनददुष्ट 
उद्दशे्यहरु, प्रस्शक्षण क्रवतध र प्रस्शक्षण िातलका 
 प्रस्शक्षकले प्रस्शक्षणको बारेमा फ्लीप चाटुमा ियार 

पारेको प्रस्शक्षणको  साधारण उद्देश्य, तनददुष्ट 
उद्देश्यबारे बिाउनहुोसो् । 

 प्रस्शक्षणका क्रवतधहरु र्ानकारी गराउनहुोसो् । 

 प्रस्शक्षण िातलकाको र्ानकारी ििा िातलका क्रविरण 
गनुहुोसो् । 

१० तमनेट 
ब्राउन पेपर, फ्लीप 

चाटव, प्रमशक्षण 

तामलका 
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प्रविक्षण – वसकाई वियाकलाप अववध 

प्रविक्षण – 

वसकाई 

सामाग्री 

कैवफयत 

क्रियाकलाप ८ सत्र संक्षपेीकरण र अग्रसम्वन्ध 

 समग्र प्रस्शक्षण  सहभातगिामूलक ढंगबाट अगातर् 
बढ्ने कुराको अवगि गराउनहुोसो् । 

 दोश्रो सत्र सम्वन्धी र्ानकारी गराउनहुोसो् । 

५ तमनेट  
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सत्रः २ फोहोरमैला व्यवस्थापन र यसको महत्त्व 

 ;dofjlwM     () ldg]6 

gd'gfsf] p2]Zo 

 
 

 फोहोरमैला र यसको वर्गीकरण को अवधारणा बुझ्न 

 आवश्यकता र दबुैको सामग्रीको बारेमा स्पष्ट अवधारणाहरु 

 

  

d'Vo lzif{sx? 

 फोहोरमैलाको पररचय 

 फोहोरमैलाको ककसिमहरू 

 फोहोरमैलाको उत्िर्जन 

 फोहोरमैलाको अिर 

 फोहोरमैला व्यवस्थापन 

 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

 
फोहोरमैलाको पररचय 

 

EOS: 

 फोहोरको पररभाषा 
 फोहोरको प्रकार 

 

  

!% 

ldg]6 

 
 

 

 फोहोरमैलाको ककसिमहरू 

EOS:  

 ठोस फोहोरको अवधारणा 
 ठोस फोहोरको ववभभन्न प्रकार बुझ्न 

 फोहोरको स्रोतहरु 

  
 
#) 

ldg]6 

 

 
फोहोरमैलाको उत्िर्जन 

 

EOS:  

 फोहोरमैलाको बनौट 

 lgZsf;g ug]{ :ynx?sf] ljj/0f  
 

  

!% 

ldg]6 

 

 
फोहोरमैलाको अिर 

 

EOS:  

 फोहोरको प्रभावको बारेमा वववरण 

 प्रभावको प्रकारहरु 

 फोहोरबाट हुने ववभभन्न रोर्गहरु 

  

!% 

ldg]6 

 

 
फोहोरमैला व्यवस्थापन 

EOS:  

 फोहोर व्यवस्थापनको पररभाषा 
 फोहोर व्यवस्थापनको वववरण 

  

!% 

ldg]6 

 

 



15 
 

ित्र ३ फोहोरमैला व्यवस्थापनको सङ्कलन, ढुवानी र स्थानान्तरणका आधारभूत 

अवधारणा 
;dofjlwM () ldg]6 

ित्र उदे्दश्यहरू  ठोस फोहोर व्यवस्थापनको अवधारणा बुझ्न 

 फोहोरमैला व्यवस्थापन रणनीभत लन प्रणाली र स्थानान्तरण 
स्टेशन बुझ्न 

प्रमुख ववषयहरु  फोहोरमैलाको उभित व्यवस्थापन  

 फोहोरमैला सङ्कलन व्यवस्था   
 यातायात र स्थानान्तरण स्टेशन 

 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

फोहोरमैलाको उसचत 

व्यवस्थापन 

EOS: 

 ठोस फोहोर व्यवस्थापनको अवधारणा 
 एकीकृत फोहोरमैला व्यवस्थापन   

 एकीकृत फोहोरमैला व्यवस्थापन रणनीभत 

  
#) 

ldg]6 

 
  

फोहोरमैला िङ्कलन 

व्यवस्था   
 

EOS: 

 नर्गरपाभलकामा फोहोर संकलन प्रणाली 
 फोहोरमैला सङ्कलन संयन्र   

  
#) 

ldg]6 

 

 
यातायात र स्थानान्तरण 

स्टेिन 

EOS: 

 ढुवानी र अन्न्तम ववसर्जन 

 स्थानान्तरण केन्र   

 स्थानान्तरण केन्रमा फोहोरमैला र्म्मा र्गदाजको 
फाइदाहरू  

 स्थानान्तरण केन्रका प्रकार   

  
#) 

ldg]6 
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ित्र ४ नगरपासलकाको फोहोरमैला पुन: चक्रण/फोहोरमैला वविर्जन   

अवसि () ldg]6 

ित्र उदे्दश्यहरू  पुन: िक्रणको अवधारणा बुझ्न 

 फोहोरको प्रकारको रीसाइन््लंर्ग र्गनजको लार्गी बुझ्न 

 फोहोर भनपटानको अवधारणा बुझ्न 

प्रमखु ववषयहरु  पुनिजक्रण को अवधारणा 
 पुन: प्रयोज्य फोहोर 

 फोहोरमैला ववसर्जनका ववभधहरू 

 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

पुन: चक्रणको अविारणा 
 

EOS: 

 पुन: िक्रणको पररिय  

 पुन: िक्रणको स्रोतहरु 

  
!% ldg]6 

  

पुन: प्रयोज्य फोहोर 

 

EOS: 

 आवासीय फोहोरमैला 
   व्यावसाभयक फोहोरमैला 
 औद्योभर्गक फोहोरमैला   
 अन्य फोहोरमैलाहरू 

 पुन: िक्रणको  अवसर 

 $% 

ldg]6 

 

फोहोरमैला वविर्जनका 
ववसिहरू 

EOS: 

 ल्याण्डफफल  

 भस्मीकरण  

 फोहोरमैला संघनन  

 र्ैववक गयााँस उत्पादन   

 प्राङ्र्गाररक मल   

 र्गड्याउले प्राङ्र्गाररक मल  

  
 
 
 
#) ldg]6 
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ित्र ५ फोहोरमैला व्यवस्थापनको लासग नीसत तथा सनयमावली (फोहोरमैला ऐन, 

२०६८) र कायाजन्वयन रणनीसत 

अवसि () ldg]6 

ित्र उदे्दश्यहरू  ठोस फोहोर उत्पादन, संकलन, भनवजहन, स्थानान्तरण स्थल र 

ल्याण्डफफलमा प्रावधान बुझ्न 

 ठोस फोहोर र सेवा शुल्कको ब्यवस्थापनमा भनर्ी र सामुदाभयक के्षरको 
संलगनताको समझ 

 प्रदषूण भनयन्रण र ठोस फोहोर व्यवस्थापनको अनुर्गमनमा प्रावधान 

बुझ्न 

 ठोस फोहोर व्यवस्थापन पररषद, प्राववभधक सहयोर्ग केन्रको प्रावधान 

बुझ्न 

 ठोस फोहोर व्यवस्थापनमा अपराध र सर्ायको प्रावधान बुझ्न 

प्रमखु ववषयहरु  फोहोरमैला उत्सर्जन, सङ्कलन र ववसर्जनको प्रावधान 

 फोहोरमैला व्यवस्थापनमा भनर्ी तथा सामुदाभयक के्षरको सहभाभर्गता 
 प्रदषूण भनयन्रण र फोहोरमैला व्यवस्थापन कायजको रेखदेख र्गन े

प्रावधान 

 फोहोरमैला व्यवस्थापन पररषदको प्रावधान 

 दण्ड सर्ाय 

 ववववध   

 फोहोरमैला व्यवस्थापन शुल्क/नर्गरपाभलका के्षरमा महसुल भनधाजरण 

 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

 

फोहोरमैला उत्िर्जन, 

िङ्कलन र वविर्जनको 
प्राविान 

EOS: 

 फोहोरमैला व्यवस्थापनमा स्थानीय सरकारको 
न्र्म्मेवारी  

 फोहोरमैला व्यवस्थापनको लाभर्ग न्र्म्मेवारी   

  
 
 

!) 

ldg]6 
  

फोहोरमैला व्यवस्थापनमा 
सनर्ी तथा िामुदासयक िेत्रको 
िहभासगता 

EOS: 

 सञ्िालनको लभर्ग प्रमाण-परको प्रावधान  

 फोहोरमैला व्यवस्थापन भनर्ी के्षरले र्गन ेस्ने  

 प्रभतस्पधाजको आधारमा व्यवस्थापन र्गनज स्वीकृत फदने   

 !) 

ldg]6 
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 ल्याण्डफफल स्थल भनमाजण र सञ्िालन  र्गनज अनुमभत 

फदने   

 सावजर्भनक-भनर्ी-साझेदारीमा फोहोरमैला 
व्यवस्थापन र्गनज फदने   

 

प्रदषूण सनयन्त्रण र 

फोहोरमैला व्यवस्थापन 

कायजको रेखदेख गन ेप्राविान 

 

EOS: 

 प्रदषूण भनयन्रण   

 फोहोरमैला व्यवस्थापनको रेखदेख   

 ववत्तीय, सामान्र्क ववकास र वातावरण संरक्षणको 
प्रावधान   

 

  
 
 
!) 

ldg]6 

फोहोरमैला व्यवस्थापन 

पररषदको प्राविान 

 

EOS: 

 पररषदको ववधान   

 पररषदको काम, कतजव्य र न्र्म्मेवारी    
 पररषदको बैठक र भनणजयहरू  

  
 
 
!) 

ldg]6 
दण्ड िर्ाय 

 

EOS: 

 दण्ड   

 सर्ाय   

 सेवा तथा सुववधाहरू रो्ने   

 सुनुवाइको व्यवस्था   

  
 
 
!) 

ldg]6 

ववववध EOS: 

 स्वास््यसाँर्ग सम्बन्न्धत फोहोरमैलाको व्यवस्थापन   

 रासायभनक ववषको प्रावधान  

 फोहोरमैला व्यवस्थापनमा सम्लगन स्थानीय संस्था 
तथा भनकायहरूको अभभलेख राखे्न   

 सूिना उपलब्ध र्गराउने   

 अभधकारको भनके्षप र्गन े  

 नेपाल सरकारसाँर्ग सञ्िार र्गन े  

 पुरस्कारको व्यवस्था र्गन े 

 भनयम ववभनयमहरू तयार र्गन े  

 भनदेभशका तयार र्गन े  

 ऐनलाई समय सापेक्ष र्गराउने   

  रद्द र बिावट   

 !) 

ldg]6 
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फोहोरमैला व्यवस्थापन 

शुल्क/नर्गरपाभलका के्षरमा 
महसुल भनधाजरण 

EOS: 

 बर्ारको वतजमान प्रववृत्तमा छलफल   

 समूह कायज   
 समुदायको महसुल भतन ेिाहना    
 भुक्तानी सङ्कलन प्रफक्रया   
 नर्गरपाभलकामा शुल्क वा महसुल  भनधाजरण  

 #) 

ldg]6 
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ित्र ^ रै्ववक फोहोरमैला प्रिोिन 

अवसि () ldg]6 

ित्र उदे्दश्यहरू  र्ैववक फोहोर र यसको वर्गीकरणको अवधारणा बुझ्न 

 र्ैववक फोहोरको उपिार ववभध बुझ्न  

 कम्पोन्स्ट free मुक्त टे्नोलोर्ी बुझ्न 

 कम्पोन्स्ट free मुक्त उपकरण बुझ्न 

प्रमखु ववषयहरु  र्ैववक फोहोर र यसको वर्गीकरण को अवधारणा 
 र्ैववक फोहोरमैलाको प्रकार  

 प्रशोधन ववभधहरू 

  प्राङ्र्गाररकमुक्त प्रववभध 

 

 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

रै्ववक फोहोर र यिको वगीकरण 

को अविारणा 
EOS: 

 र्ैववक भनेको के हो? 

 प्राङ्र्गाररक भनेको के हो? 

  

  
@) 

ldg]6 

  

रै्ववक फोहोरमैलाको प्रकार 

EOS: 

 औद्योभर्गक र्ैववक फोहोरमैला 
  दैभनक र्ैववक फोहोरमैलाहरू 

 कृवष, वन र पशुधन 

  

  
 

@) 

ldg]6 

 

प्रिोिन ववसिहरू 

EOS: 

  पररिय र बेफाइदाहरू 

 भस्मीकरण 

 ल्याण्डफफल 

 प्राङ्र्गाररक 

 भछटो फकण्वीकरण   

 र्ैववक गयााँस 

  
 

@) 

ldg]6 

 

प्राङ्गाररकमुक्त प्रववसि 

EOS: 

 अवधारणा र Theory  

 काबजन भण्डारण  

 #) 

ldg]6 
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 प्राङ्र्गाररकमुक्त उपकरण 

 स््यान्डडज ढााँिा: भछटो प्रशोधन 

 व्यावसाभयक ढााँिा 
 फितीय प्रदषूण नहुने 
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ित्र  & एकीकृत कदगो फोहोरमैला व्यवस्थापन 

अवसि () ldg]6 

ित्र उदे्दश्यहरू  एकीकृत ठोस फोहोर ब्यवस्थापनको अवधारणा र योर्नाको प्रफक्रया 
लाई बुझ्न 

 संग्रह र यातायात प्रणाली बुझ्न 

 कम्पोन्स्टंर्ग र सेनेटरी ल्याण्डफफलको अवधारणा बुझ्न 

प्रमखु ववषयहरु  एकीकृत ठोस फोहर व्यवस्थापनको अवधारणा 
 सङ्कलन र ढुवानी  
 एकीकृत फोहोरमैला व्यवस्थापन बहाव प्रफक्रया   

 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

एकीकृत ठोि फोहर 

व्यवस्थापन को 
अविारणा 
 

EOS: 

 पररभाषा 
 एकीकृत फोहोरमैला व्यवस्थापन – योर्ना तर्ुजमा 

प्रफक्रया 

  
 
 

@) 

ldg]6 
िङ्कलन र ढुवानी  
 

EOS: 

 सङ्कलन तथा ढुवानी व्यवस्था 
 स्रोतमानै ववभार्न/छु्टाउने र यसको महत्त्व 

 प्राथभमक सङ्कलन र ढुवानी 
 फितीय सङ्लन तथा ढुवानी 
 स्थानान्तरण केन्र 

 तेस्रो ढुवानी 

  
 
 

$% 

ldg]6 

एकीकृत फोहोरमैला 
व्यवस्थापन बहाव 

प्रकक्रया   

EOS: 

 प्राङ्र्गाररक 

 सेनेटरी ल्याण्डफफल 

 Refuse Derived Fuel 

 साधारण ववशेषताहरू - RDF 

  
 
 
@% 

ldg]6 
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ित्र * फोहोरमैला व्यवस्थापनमा पात्र र िरोकारवालाहरू 

अवसि () ldg]6 

ित्र उदे्दश्यहरू  SWM को फहतधारकहरुको हुन ्बुझ्ने 

 ठोस फोहोर ब्यवस्थापनमा उनीहरुको भूभमका बुझ्न 

प्रमखु ववषयहरु  फोहोरमैला व्यवस्थापनमा ववभभन्न सरोकारवालाहरू  

 फोहोरमैला उत्सर्जनकताजहरू 

 सङ्कलनकताजहरू: भनष्कासन/सङ्कलन/ढुवानी 
 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

फोहोरमैला व्यवस्थापनमा 
ववभभन्न सरोकारवालाहरू  

 

EOS: 

 फोहोरमैला उत्सर्जनकताजहरू 

 सङ्कलनकताजहरू 

 िरकार 

 सामुदाभयक अर्गुवाहरू/नेताहरू 

 सामान्र्क संघ संस्थाहरू 

 व्यापारी र फोहोरमैला प्रोसेसर 

 सञ्िार/भमफडया 

  
 
 

!% 

ldg]6 

फोहोरमैला उत्िर्जनकताजहरू 

 

EOS:  

 व्यवक्तर्गत – नार्गररक 

 घरधरुी 
 सूिनामूलक, भशक्षात्मक र सञ्िार सामाग्री 
 संस्थार्गत 

 व्यावसाभयक 

 थोक फोहोरमैला उत्सर्जनकताजहरू 

 सावजर्भनक स्थल/धाभमजक स्थल 

  
 
 
^) 

ldg]6 

िङ्कलनकताजहरू: 

सनष्कािन/िङ्कलन/ढुवानी 
EOS: 

 सङ्कलन र ढुवानी 
 व्यापारी र फोहोरमैला Processors 

 अनुकूल वातावरण 

 !% 

ldg]6 
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ित्र ( िावजर्सनक-सनर्ी िाझेदारी 
अवसि () ldg]6 

ित्र उदे्दश्यहरू  सावजर्भनक भनर्ी साझेदारीको अवधारणा बुझ्न 

 नेपालमा सावजर्भनक भनर्ी साझेदारीको अवधारणा बुझ्न 

 सावजर्भनक भनर्ी साझेदारी को लाभ बुझ्न 

 सावजर्भनक भनर्ी साझेदारी को अवसर र िनुौभतहरु बुझ्न 

प्रमखु ववषयहरु  फोहोरमैला व्यवस्थापन  

 सावजर्भनक-भनर्ी के्षर साझेदारी 
 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

फोहोरमैला व्यवस्थापन  EOS: 

 पररिय  

 फोहोरमैला व्यवस्थापनमा तहर्गत ्प्रणाली  
 फोहोरमैला व्यवस्थापनमा फोहोर न्यूनीकरण  

 नेपालमा फोहरमैला व्यवस्थापन प्रणाली 

  
 
 

#) 

ldg]6 

  

िावजर्सनक-सनर्ी िेत्र 

िाझेदारी 

EOS: 

  पररिय- सावजर्भनक-भनर्ी के्षर साझेदारी 
 नेपालमा फोहोरमैला व्यवस्थापन 

 नेपालमा सावजर्भनक-भनर्ी के्षर साझेदारी (PPP) 

 िनुौतीहरू 

 भनकास 

 अवसर 

 माभमला अध्ययन 

  
 
 
^) 

ldg]6 
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ित्र !) र्नचेतना र फोहोरमैला व्यवस्थापन 

अवसि () ldg]6 

ित्र उदे्दश्यहरू  अलर्गावको महत्व बुझ्न 

प्रमखु ववषयहरु  फोहोरको पथृकीकरण 

 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

 
फोहोरको पथृकीकरण  

EOS: 

 फोहोरको पथृकीकरण 

 भभरे्को र सूखा फोहोरमैला 
 फोहोरमैला छु्टाउन फकन आवश्यक छ? 

 पुन: िक्रणका केही त्यहरू 

 फोहोरमैला न्यूनीकरण 

  

  
 
 

() 

ldg]6 
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ित्र !! ववषाक्त फोहोरमैला व्यवस्थापन 

अवसि () ldg]6 

ित्र उदे्दश्यहरू  अवधारणा खतरनाक फोहोर र यसको स्रोत बुझ्न 

 कसरी भण्डारण र खतरनाक फोहोर ढुवानी र्गनजको लार्गी बुझ्न 

 खतरनाक फोहर व्यवस्थापनको रणनीभत बुझ्न 

प्रमखु ववषयहरु  ववषाक्त फोहोरमैलाको पररभाषा र स्रोतहरू 

 ववषाक्त फोहोरमैलाको ढुवानी र भण्डारण 

 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

ववषाक्त फोहोरमैलाको 
पररभाषा र स्रोतहरू 

EOS: 

 पररभाषा 
 स्रोतहरू 

 ववषाक्त फोहोरमैला वर्गीकरण  

 ववषाक्त फोहोरमैला सम्बन्धीको नीभत भनयमहरू 

 ववषाक्त फोहोरमैला व्यवस्थापन रणनीभत 

  
 
 

$% 

ldg]6 

ववषाक्त फोहोरमैलाको 
ढुवानी र भण्डारण 

EOS: 

 फोहोरमैला न्यूनीकरण 

 प्रशोधन ववभध 

 भस्मीकरण 

 ठोस वा न्स्थरीकरण 

 ववसर्जन ववभध 

  
$% 

ldg]6 
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ित्र  !@ िेनेटरी ल्याण्डकफल व्यवस्थापन   

अवसि () ldg]6 

ित्र उदे्दश्यहरू  ल्याण्डफफल र यसको ववशेषताको अवधारणा बुझ्न 

 ल्याण्डफफल को महत्व बुझ्न 

 ल्याण्डफफल को फडर्ाइन र संिालन बुझ्न 

 ल्याण्डफफल भनपटान प्रफक्रया बुझ्न 

प्रमखु ववषयहरु  ल्याण्डफफल व्यवस्थापनको पररभाषा 
 ल्याण्डफफल – फडर्ाइन र सञ्िालन  

 ल्याण्डफफल व्यवस्थापनको लाभ र हाभन  

 सावजर्भनक, वातावरण र स्वास््य सम्बन्धी िासो 
 

ित्र िामग्री अपेन्क्षत भशक्षा पररणाम (ELO) िमय 

Pr Th 

ल्याण्डकफल 

व्यवस्थापनको पररभाषा 
 

EOS: 

 सेनेटरी ल्याण्डफफल भनेको के हो? 

  भसद्धान्त 

 ल्याण्डफफलका ववशेषताहरू 

 ल्याण्डफफलको लाभर्ग आवश्यकताहरू 

 ल्याण्डफफल प्रफक्रयाका महत्त्वपूणज पक्षहरू 

 भनमाजण  स्थल  छनौट  प्रफक्रया 
 ल्याण्डफफलको अवयवहरू 

  
 
 

$) 

ldg]6 

ल्याण्डकफल – कडर्ाइन र 

िञ्चालन  

EOS:  

 योर्ना तर्ुजमा िरण 

  भनमाजण िरण 

 सञ्िालन िरण (५-२० वषज) 
 सम्पन्न िरण (२०-१०० वषज) 
 Final storage phase 

  

 

#) 

ldg]6 

ल्याण्डकफल 

व्यवस्थापनको लाभ र 

हासन  

  ल्याण्डफफलका फाइदाहरू 

 ल्याण्डफफलका बेफाइदाहरू 

 !) 

ldg]6 

िावजर्सनक, वातावरण र 

स्वास््य िम्बन्िी चािो 
 सावजर्भनक, वातावरण र स्वास््य सम्बन्धी िासो  !) 

ldg]6 
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ित्र !# िेनेटरी ल्याण्डकफल स्थलमा ितहको पानी बग्ने नाली र Leachate व्यवस्थापन 

अवसि () ldg]6 

ित्र उदे्दश्यहरू 

 
 

 ल्याण्डफफल लीिेटको अवधारणा बुझ्न 

 संग्रह र उपिार बुझ्दै 

 Leachate Recirculation बझु्न 

प्रमखु ववषयहरु  ल्याण्डफफलको पररिय 

 Leachate को अवधारणा  
 

ित्र िामग्री अपेन्क्षत भशक्षा पररणाम (ELO) िमय 

Pr Th 

ल्याण्डकफलको पररचय  EOS: 

 ल्याण्डफफल  

 ल्याण्डफफलको वर्गीकरण 

  
#) 

ldg]6 

Leachate को अविारणा  EOS: 

 ल्याण्डफफल Leachate  

 ल्याण्डफफलमा Leachate को बनौट  

 ल्याण्डफफलमा गयााँस 

 र्ैववक-ररया्टरको पररभाषा  
 ल्याण्डफफललाई   Bioreactor को रूपमा फकन सञ्िालन 

र्गररन्छ? 

 

  
^) 

ldg]6 
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ित्र !$ काठमाडौं उपत्यकाको नगरपासलकाको फोहोरमैला व्यवस्थापन र वविर्जन – 

एक मासमला अध्ययन   

अवसि () ldg]6 

ित्र उदे्दश्यहरू  काठमाडौंमा वतजमान SWM बुझ्न 

 ठोस फोहोर न्यूनीकरणको अवधारणा बुझ्न 

प्रमखु ववषयहरु  काठमाडौंमा फोहोरमैला व्यवस्थापनको वतजमान अवस्था  
 फोहोरमैला न्यूनीकरण  

 ल्याण्डफफलको संिालन प्रवाह 

 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

काठमाडौंमा फोहोरमैला 
व्यवस्थापनको वतजमान 

अवस्था   

EOS: 

 का.म.पा. को फोहोरमैला उत्सर्जन र सङ्कलन  

 फोहोरमैला संरिना 
 सङ्कलन र ढुवानी 
 काठमाडौंमा फोहोरमैला व्यवस्थापनको वतजमान अवस्था   
 फोहोरमैला सङ्कलन वाहनहरू  

  
 
 

@) 

ldg]6 

  

फोहोरमैला न्यूनीकरण  

EOS: 

 प्राङ्र्गाररक मल 

 र्गड्याउले प्राङ्र्गाररक मल 

 प्राङ्र्गाररक मल  

 अन्न्तम ववसर्जन 

  
@) 

ldg]6 

 
ल्याण्डकफलको िंचालन 

प्रवाह  

EOS: 

 ल्याण्डफफल स्थलमा सञ्िालन बहाव  

 ल्याण्डफफल स्थलमा वाहनहरूको व्यवस्थापन  

 सामान्र्क पक्ष 

  ववत्तीय पक्ष 

 आम भशक्षा 
 व्यवस्थापकीय पक्ष 

 संस्थार्गत सबलीकरण र संस्थार्गत प्रबन्ध 

 प्रभावहरू 

  
 

%) 

ldg]6 
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ित्र !% र !^ कफल्ड भ्रमण    

अवसि !@) ldg]6 

ित्र p2]Zox¿  के्षर भ्रमण 

प्रमुख ववषयहरु  glhs}sf] NofG8kmLn / :yfgfGt/0f s]G›sf] e|d0f  

 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

glhs}sf] NofG8kmLn / 

:yfgfGt/0f s]G›sf] 

e|d0f  
 

EOS: 

 नन्र्कको ल्याण्डफफल स्थल वा स्थानान्तरण केन्रको 
भ्रमण  

 अध्ययन के्षरको ववभार्न  

 ल्याण्डफफल वा स्थानान्तरण केन्रको व्यवस्थापन   

 छलफल 

 !@) 

ldg]6 

 

  



31 
 

ित्र !& फोहोरमैला थुपानाजले वातावरण प्रदषूण 

अवसि () ldg]6 

ित्र p2]Zox¿  अनुभित SWM को कारण नकारात्मक वातावरण को प्रभाव बुझ्न 

 SWM को लार्गी रणनीभत 

प्रमखु ववषयहरु  अव्यवन्स्थत फोहोरमैला ववसर्जन र्गनाजले वातावरणमा पन ेनकारात्मक 

असरहरू  

 फोहोरमैला व्यवस्थापन रणनीभत 

 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

 
अव्यवक्षस्थत फोहोरमैला 
वविर्जन गनाजले 

वातावरणमा पन े

नकारात्मक अिरहरू  

EOS: 

 अनुभित Dumpsite  

 फोहोरमैला थवुप्रनाले नाली बन्द हुने  

 पेशार्गत खतरा   
 खलुा रूपमा फोहोरमैला  
  खलुा रूपमा ट्रकमा फोहोरमैला सङ्कलन 

 फोहोरमैला सङ्कलन र्गनाजले   

  
 
 

^) 

ldg]6 

  

 
फोहोरमैला व्यवस्थापन 

रणनीसत 

EOS: 

 वातावरणीय न्र्म्मेवारीहरू – पुन प्रयोर्ग, पुन: िक्रण, र 

न्यूनीकरण   

 प्रभावकारी फोहोरमैला ववसर्जन र व्यवस्थापन  

 भनयन्रण र ल्याण्डफफलको अनुर्गमन   

 फोहोरमैलाको रूपान्तरण योर्ना  
 अव्यवन्स्थत फोहोरमैला ववसर्जनको लाभर्ग दण्ड   

 र्निेतना   
 उपयुक्त नीभत तथा कानुन   

  
 
 
#) 

ldg]6 
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ित्र !* फोहोरमैलाबाट ऊर्ाज 
अवसि () ldg]6 

ित्र p2]Zox¿  अपभशष्ट को ऊर्ाज को अवधारणा बुझ्न 

 फोहोर उपयोर्ग को अवधारणा बुझ्न 

 प्रववभधको मूल्यांकन बुझ्ने 

प्रमुख ववषयहरु  फोहोरमैलाको उपयोर्ग  

 प्रववभध अवलोकन 

 फोहोरमैलाको उपयोर्गको फाइदा र बेफाइदा 
 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

 
फोहोरमैलाको उपयोग 

EOS: 

 यसको अथज  
 फोहोरमैलाको उपयोर्ग  

 एकीकृत र फदर्गो ठोस तथा तरल फोहोरमैला व्यवस्थापन  

(अन्तरसम्बन्ध) 

  
#) 

ldg]6 

  

 
प्रववसि अवलोकन 

EOS: 

 प्रववभधको पुनरावलोकन  

 प्रववभधको छनौट  

 Mass र ऊर्ाज सन्तुलन  

 प्रववभधहरूको लेखार्ोखा  
 मूल्याङ्कन र्ााँि सूिी 
 WTE प्रववभधहरूको छनौटको लाभर्ग मापदण्ड 

  
%) 

ldg]6 

फोहोरमैलाको उपयोगको 
फाइदा र बेफाइदा 

EOS: 

 फाइदा 
 बेफाइदा 

 !) 

ldg]6 

 

  



33 
 

ित्र !( ववसभन्न नगरपासलकाको मासमला अध्ययन र सिकाइको बारेमा अनुभव 

आदानप्रदान   

अवसि () ldg]6 

ित्र p2]Zox¿  ववभभन्न नर्गरपाभलकाको माभमला अध्ययन र भसकाइको बारेमा अनुभव 

आदानप्रदान   

प्रमखु ववषयहरु  ववभभन्न नर्गरपाभलकाको माभमला अध्ययन र भसकाइको बारेमा अनुभव 

आदानप्रदान   

 

ित्र िामग्री अपेक्षित सििा पररणाम (ELO) िमय 

Pr Th 

ववसभन्न नगरपासलकाको 
मासमला अध्ययन र 

सिकाइको बारेमा अनुभव 

आदानप्रदान   

EOS: 

 समूह ववभार्न 

 माभमला अध्ययन उपलब्ध र्गराउने  

 माभमला अध्ययनलाई  अध्ययन र्गरी प्रश्न उत्तर   

 प्रत्येक समूहको प्रस्तुतीकरण   

 छलफल 

  
 
 

() 

ldg]6 
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;q of]hgf 

 

मोडुलः फोहोरमैला व्यवस्थापन तथा वातावरण व्यवस्थापन   सत्रः २० 

समय ९० ममनेट 

ववषयः  कायव योजना, प्रमशक्षण मलू्याङ्कन तथा समापन     

 

साधारण उदे्दश्यः यस सत्रको अन्तमा सहभागीहरुले मसकेका कुरालाई आफ्नो कायवके्षत्रमा कसरी कायावन्र्यन गने बारे 

कायवयोजना तयार भएको हुनेछ ।  

 

वनवदिष्ट उदे्दश्यः सत्रको अन्तमा सहभागीहरुले  

 मसकाई कायावन्र्यन गने बारे कायवयोजना तय गनव सक्नेछन ्। 

 समग्र प्रमशक्षणको मसकाई उपलव्िी मलू्याकङ्न गनव सक्नेछन ्।  

 प्रमशक्षण कायवक्रमको औपचाररक रुपमा समापन हुनेछ । 

 

सत्रका मुख्य ववषयवस्तुः  

 कायव योजना तयार  

 प्रमशक्षण अपेक्षा पनुरार्लोकन 

 प्रमशक्षणको संके्षपीकरण 

 प्रमशक्षण पश्चात जानकारी 

 प्रमशक्षण मलू्याङ्कन 

 प्रमशक्षण समापन 

 

प्रविक्षण – वसकाई वियाकलाप अववध 

प्रविक्षण – 

वसकाई 

सामाग्री 

कैवफयत 

क्रियाकलाप १ सहभागीहरुको ध्यानाकषणु  
 सहभागीहरु सवैलाई उठ्न लगाउनहुोसो् ।   
 सवैलाई िाली वर्ाउन लगाउनहुोसो् र ध्यानाकषणु 

गनुहुोसो् । 

५तमनेट   
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प्रविक्षण – वसकाई वियाकलाप अववध 

प्रविक्षण – 

वसकाई 

सामाग्री 

कैवफयत 

क्रियाकलाप २ सत्रको नाम, उद्दशे्य र क्रवषयवथि ु

 सत्रको नाम, उद्देश्य, क्रवषयवथि ुर समय अवतध 
विाउनहुोसो् । 

५तमनेट  थलाइर् 
प्रथितुि 

पावर प्वाइन्ट थलाइर् 

 

क्रियाकलाप ३ क्रवषयवथि ुसम्बन्धी सहभागीहरुको बझुाई 

 सहभागीहरुलाई िपाईहरुले काय ुयोर्ना ियार 
गनुभुएको छ क्रक छैन भनी सोध्नहुोसो् ।  

 काय ुयोर्नामा के के राख्नपुछु भनी सोध्नहुोसो् । 

 सहभागीहरुबाट आएका कुराहरुलाई तमलान गदै 
क्रवषयवथि ुअगातर् बढाउनहुोसो् । 

५तमनेट  प्रश्न उत्तर  

 क्रियाकलाप ४ काययुोर्ना ियारी 
 सहभागीबाट आएको वुाँदालाई समेट्दै अव हामी काय ु

योर्ना वनाउंछौ भनी काय ुयोर्नाको फाराम  प्रथििु 
गनुहुोसो्  । 

 प्रत्येक सहभागीले आ आफ्नो काययुोर्ना ियार गन ु
लगाउने ।  

 काय ुयोर्ना वनाउंदा कस्म्िमा ६ मक्रहनाको लातग गन ु
सक्रकने योर्ना वनाउनहुोस भनी भन्नुहोसो् । 

 यस काय ुयोर्नाको अनगुमन हनुे छ भनी 
विाउनहुोसो् ।  

१५तमनेट  समूह 
छलफल 

न्यूर् क्रप्रन्ट, माकुर, 
मास्थकङ टेप, 

काययुोर्ना फाराम 
(अभ्यास पत्र) 

क्रियाकलाप ५ काययुोर्ना प्रथितुिकरण 

 काययुोर्ना प्रथििु गन ुलगाउनहुोसो् । 

 प्रथितुिकरणमा केही िपघट गनु ुपने भए गन ु
लगाउनहुोसो् ।  

 यो योर्ना लेख्न मात्र नभै कायाुन्वयन गनुपुछु भनी 
विाउनहुोसो् । 

१५तमनेट  लघ ुप्रवचन  

क्रियाकला ६ सत्र संक्षपेीकरण 

 सहभागीहरुको केही स्र्ज्ञासाहरु भए समेट्दै यस 
सत्रमा गररएका कायहुरुलाई समेट्दै संक्षेपीकरण 
गनुहुोसो् । 

५तमनेट  लघ ुप्रवचन  
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प्रविक्षण – वसकाई वियाकलाप अववध 

प्रविक्षण – 

वसकाई 

सामाग्री 

कैवफयत 

क्रियाकलाप ७ सत्र मूल्याकंन 

 यस सत्रमा रास्खएका तनददुष्ट उद्देश्यहरु हातसल भए 
क्रक भएननो् भनेर िाहा पाउनको लातग सहभागीहरुलाई  

 तनम्न प्रश्नहरु गनुहुोसो् ।  
 काययुोर्ना भनेको के हो  
 काययुोर्नामा के के क्रवषयहरु हनु्छनो्  
 अक्रहले ियार गररएको काययुोर्नामा के के 

क्रियाकलापहरु रास्खयो  

५तमनेट लघ ुप्रवचन  

क्रियाकलाप ८ प्रस्क्षणको पश्चाि र्ानकारी र मूल्याङ्कन 

 सहभागीहरुलाई प्रस्शक्षण पश्चात्को फाराम क्रविरण 
गरी भन ुअनरुोध गनुहुोसो् । 

 सहभागीहरुलाई प्रस्शक्षणको मूल्याङ्कनको लातग ियार 
गररएको प्रस्शक्षण मलु्याङ्कन फाराम क्रविरण गरी भन ु
लगाउनहुोसो् । 

 सहभागीहरुलाई आवश्यकिा परेमा फारामहरु भन ु
सहर्ीकरण गनुहुोसो् । 

प्रस्क्षणको संक्षपेीकरण र अग्रसम्वन्ध 

 प्रस्शक्षकले प्रस्शक्षण अवतधभर छलफल भएका 
क्रवषयवथिहुरुलाई संस्क्षप्त रुपमा थमरण गराउनहुोसो् । 

 सहभागीहरुबाट आएको अपेक्षाहरुको पनुरावलोकन 
गदै प्रस्शक्षणमा समेक्रटएका र नसमेक्रटएका 
क्रवषयवथिहुरुको र्ानकारी गराउनहुोसो् । 

 सहभागीहरुलाई सक्रिय सहभातगिाको लातग धन्यवाद 
दददै प्राक्रवतधक सत्रहरु समाप्त भएको भन्दै अव यस 
पतछ समापन कायिुम हनुेछ भनी सत्र अन्त्य 
गनुहुोसो् . 

१५तमनेट  फारामहरु 
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प्रविक्षण – वसकाई वियाकलाप अववध 

प्रविक्षण – 

वसकाई 

सामाग्री 

कैवफयत 

क्रियाकलाप ९ समापन कायिुम 

 अतितिहरुलाई आसन ग्रहण गराई प्रस्शक्षणको 
प्रभावकारीिाको बारेमा बढीमा दईु र्ना (एक र्ना 
मक्रहला, एक र्ना परुुष) सहभागीहरुलाई आफ्नो 
क्रवचार राख्न लगाउनहुोसो् । 

 अतितिहरुबाट प्रस्शक्षणको समापन मन्िव्य व्यि गदै 
प्रस्शक्षण कायिुम समापन भएको घोषणा गन ु
लगाउनहुोसो् । 

१५तमनेट   

 

 



 

 

 

 

प्रस्तुतत सामग्री (पावरप्वाइन्ट स्लाइड) 

 



फोहोरमैला ÓयवÖथापन तथा 
वातावरण ÓयवÖथापन ÿिश±ण

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)
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-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

ᮧिशᭃण शुभार᭥भ

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)
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"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

ÿिश±ण औपचाåरकता 

 पåरचय
 नामः
 ठेगानाः
 पदः
 कायª अनुभवः 

साधारण उĥेÔय 

 Öथानीय तहमा सहभागीहŁको फोहोरमलैा र वातावरण 

ÓयवÖथापनका िविभÆन प±हŁको बारेमा ²ान र सीपमा 

अिभविृĦ गरी स±म बनाउनु हो ।
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िनिदªĶ उĥेÔयहŁ
यस ÿिश±णको अÆतमा सहभागीहŁले िनÌन कायªहŁ गनª स³नेछन ्।

 फोहोरमैलाको वगêकरण र यसको िवशेषता पिहचान गनª स³नेछन ्।

 फोहोरमैलाको पनुः ÿयोगको अवधारणा ब»ुन स³नेछन ्।

 Öथानीय Öतरमा फोहोरमैला ÊयवÖथापनको लागी नीित र िनयमहŁ ब»ुन र 
फोहोरमैला ÓयवÖथापन शुÐक िनधाªरण गनª स³नेछन ्।

 ÐयाÁडिफल, खतरनाक फोहोरमैला र लीचेट सÌवÆधी अवधारणा ब»ुन 
स³नेछन ्।

 सधुाåरएको िविधĦारा फोहोरमैला िवसजªनको उिचत ÓयवÖथापन गनª स³नेछन ्
।

अपे±ा संकलन

ÿिश±णका िवषयवÖतु 
 फोहोरमैला ÓयवÖथापनको सङ्कलन, ढुवानी र ÖथानाÆतरणका आधारभतू 

अवधारणा

 नगरपािलकाको फोहोरमैला पनु: चøण/फोहोरमैला िवसजªन 

 फोहोरमैला ÓयवÖथापनको लािग नीित तथा िनयमावली (फोहोरमैला ऐन, २०६८) 
र कायाªÆवयन रणनीित

 जैिवक फोहोरमैला ÿशोधन

 एकìकृत िदगो फोहोरमैला ÓयवÖथापन 

 फोहोरमैला ÓयवÖथापनमा पाý र सरोकारवालाहł

 िवषाĉ फोहोरमैला ÓयवÖथापन

ÿिश±णका िवषयवÖतु 
 सेनेटरी ÐयाÁडिफल ÓयवÖथापन 

 सेनेटरी ÐयाÁडिफल Öथलमा सतहको पानी बµने नाली र Leachate ÓयवÖथापन

 काठमाडŏ उपÂयकाको नगरपािलकाको फोहोरमैला ÓयवÖथापन र िवसजªन – एक 
मािमला अÅययन 

 िफÐड अÅययन Ăमण 

 फोहोरमैला थपुानाªले वातावरण ÿदषूण

 फोहोरमैलाबाट ऊजाª

 िविभÆन नगरपािलकाको मािमला अÅययन र िसकाइको बारेमा अनभुव 
आदानÿदान 
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ÿिश±ण िविध
 मिÕतÖक मÆथन, समुह अËयास, लघÿुवचन, ÿĳो°र आिद । हरेक िदनको 

अÆतमा िदनभर छलफल भएका िवषयवÖतुको स±ंेपीकरण गन¥ ।  

 दोąो िदन पिहलो िदन संचालन भएका गितिविधको पनुरावलोकनबाट सý 
शŁुवात गन¥ ।  

 Óयवहाåरक अËयासको लािग आवÔयक फाराम अËयास िसटहŁ तयार गन¥ ।

समय तािलका
०७३० – ०८३० १ घÁटा िचया र नाÖता

०८३० – ०९०० ३० िम अिधÐलो िदनको पनुरावलोकन

०९०० – १०३० १ घ ३० िम पिहलो सý

१०३० – १०४५ १५ िम िचया िव®ाम

१०४५ – १२१५ १ घ ३० िम दो®ो सý

१२१५ – १३१५ १ घÁटा िदवा भोजन िव®ाम

१३१५ – १४४५ १ घ ३० िम त®ेो सý

१४४५ –१५०० १५ िम िचया िव®ाम

१५०० – १६३० १ घ ३० िम चौथो सý

समूह माÆयता
 समय तािलकाको पालना ........

 मोबाईल साईलेÆट मोडमा ...............

 ...................

  

पूवª जानकारी
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धÆयवाद

13

फोहोरमैला ᳞व᭭थापन र यसको महᱬव

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)

:yfgLo ljsf; k|lzIf0f k|lti7fg 
-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

ठोस फोहोरमैला ᳞व᭭थापन र यसको 
महᱬव

फोहोरमैला

 फोहोरमैलालाई कसरी बु᭕ने? 

 घर, उ᳒ोग, िनमाᭅण ᭭थल, अ᭭पताल तथा अ᭠य मानवीय 
गितिविधबाट िन᭬कासन ᱟने िविभ᳖ ᮧकारका अनाव᭫यक र 
काम नलाᲨे फोहोरलाई भिन᭠छ । 
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पᳯरचय 

 मानव जाितको सुᱧवात  दिेख नै फोहोरमैला उ᭜पादन ᱟने गरेको,
- ज᭭तै: जनावरहᱨ का᭗दा उपयोग नᱟने अ᭑गहᱨ
- काठ, ही आᳰद 

 िवकास सँगसँगै उ᭜पादन ᱟने फोहोरमैलामा बढी िविवधता आउन 
थालेको 

पᳯरचय 

 १९ Ბ शता᭣दीको अ᭠᭜य पिछ सुᱧ भएको औ᳒ोिगक 
ᮓाि᭠त पिछ िव᳡मा िविभ᳖ व᭭तुको खपतमा वृि 
भएको

 आधुिनकᳱकरण तथा जनस᭑या वृिको कारणबाट 
फोहोरमैला उ᭜पादनमा उ᭨लेय वृि भएको

फोहोरमैलाको ᳰकिसमहᱨ 

 ठोस फोहोरमैला: ढु᭑गा, बालुवा, िससा, काठ इ᭜याᳰद ।
 तरल फोहोरमैला: ढल, रासायिनक पदाथᭅ । 
 याँसीय फोहोरमैला: िविभ᳖ उ᳒ोगबाट िन᭬कासन ᱟने 

याँसहᱨ । 

तीन ᮧकारका फोहोरमैलाहᱨ: 
 कुिहने फोहोरमैला: भा᭠साबाट िन᭭कने तरकारी आᳰद । 
 िवषादीयुᲦ फोहोरमैला: अ᭭पतालबाट िन᭭कने फोहोर ज᭭तै: 

िसᳯरᲳ, ᭡याड आᳰद । 
 नकुिहने फोहोरमैला: काठ, ढु᭑गा, बालुवा आᳰद । 

फोहोरमैला उ᭜पादन ᱟने ᮲ोतको आधारमा 
फोहोरमैलाको ᳰकिसम

क) घरायसी फोहोरमैला: ब᭭तीबाट िन᭭कने फोहोरमैला 
ख) औ᳒ोिगक फोहोरमैला: िविभ᳖ उ᳒ोगबाट उ᭜पादन ᱟने 
फोहोरमैला 
ग) जैिवक-िचᳰक᭜सा फोहोरमैला: अ᭭पतालबाट िन᭬कासन ᱟने 
फोहोरमैला 
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नगर ब᭭तीबाट उ᭜पादन ᱟने फोहोरमलैा

 घरिभᮢ ᱟने िविभ᳖ ᳰᮓयाकलापबाट िन᭬कासन ᱟने फोहोरमैला 
 िविभ᳖ िनमाᭅण स᭥ब᭠धी गितिविधबाट िन᭭कने फोहोरमैला ज᭭तै: 

िसमे᭠ट, ड᭠डी, ढु᭑गा, काठ आᳰद । 
 सडकमा ज᭥मा ᱟने िविभ᳖ ᮧकारका फोहोरमैला ज᭭तै: कागज, 

᭡लाि᭭टक, बोटल आᳰद । 

The type of litter we generate and the approximate time it 
takes to degenerate

Type of litter Approximate time it takes to 
degenerate the litter

Organic waste such as vegetable and fruit 
peels, leftover foodstuff, etc

A week or two.

Paper 10–30 days 

Cotton cloth 2–5 months

Wood 10–15 years

Woolen items 1 year

Tin, aluminum, and other metal items such as 
cans

100–500 years

Plastic bags one million years

Glass bottles undetermined

िवषादीयुᲦ फोहोरमैला 

 िविभ᳖ रासायिनक पदाथᭅ उ᭜पादन ᱟने उ᳒ोगबाट िन᭬कासन ᱟने 
(तरल, याँसीय) िवषादीयुᲦ फोहोरमैला ।

 अ᭭पतालबाट िन᭬कासन ᱟने िवषादीयᲦु फोहोरमलैा ज᭭तै: 
िसᳯरᲳ, रासायिनक तᱬवहᱨ, आᳰद जुन मानव ᭭वा᭭᭝यको लािग 
अ᭜य᭠त हािनकारक ᱟ᭠छन् ।

Source Typical Waste 
Generators

Types of solid wastes

1:Residential Single and multifamily

dwellings

 Food wastes

 Paper
 Cardboard

 Plastics
 Textiles

 Leather

 Yard wastes
 Wood

 Glass
 Metals

 Ashes
 Special wastes

(e.g bulky items, consumer

electronics, white goods,
batteries, oil, tires), and

household hazardous wastes.)
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2: Industrial Light and heavy 

manufacturing, fabrication, 
construction sites, power and 

chemical plants.

 Housekeeping wastes

 Packaging 
 Food wastes

 Construction and 
demolition materials

 Hazardous wastes 

 Ashes 
 Special wastes.

3:Commercial Stores, hotels, restaurants,

markets, office buildings, etc.

 Paper

 cardboard
 plastics

 wood
 food wastes

 glass

 metals
 special wastes

 hazardous wastes

4: Institutional Schools, hospitals, prisons,

government centers.

Same as commercial.

Source Typical Waste 
Generators

Types of solid wastes

5:Construction and demolition New construction sites, road

repair, renovation sites,
demolition of buildings

 Wood
 steel

 concrete
 dirt etc.

6:Municipal services Street cleaning, landscaping,

parks, beaches, other
recreational areas, water and

wastewater treatment plants.

 Street sweepings
 landscape and tree

trimmings
 General wastes from parks

 Beaches

 Recreational areas; sludge.

7:Process (manufacturing etc.) Heavy and light manufacturing,

refineries, chemical plants,
power plants, mineral

extraction and processing.

 Industrial process wastes
 Scrap materials

 Off-specification products.

8:Agriculture Crops, orchards, vineyards,

dairies, feedlots, farms.

 Spoiled food wastes

 Agricultural wastes
 Hazardous wastes (e.g.,

pesticides).

फोहोरमलैाको उ᭜सजᭅन 

 मुय गरेर घरायसी, ᳞ावसाियक, औ᳒ोिगक नगर ब᭭ती िन᭭कने 
फोहोरमैला र कृिषबाट िन᭭कने फोहोरमैलाहᱨ ᱟन ।

 सहरी ᭃेᮢमा िन᭭कने फोहोरमैलाको बनौट:
 कागज, काठ, काडᭅ बोडᭅ: ५३%
 कुिहने फोहोर: २२% 
 सेरािमस, िससा, कुकरी: १०%
 धातु: ८% 
 रबर, ᭡लाि᭭टक, लᱫा कपडा: ७% 

Composition of City Waste

0%
10%
20%
30%
40%
50%
60%

Paper,
w ood,

cardboard   

Garbage Ceramic,
glass

crokery

metals Rubber,
plastics,

discarded
textiles

Type of Wastes

P
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Series1

फोहोरमैलाको उ᭜सजᭅन
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िवषाफोहोरमैलाको उ᭜सजᭅनदीयᲦु 
फोहोरमैलाको असर 

क) ᭭वा᭭᭝यमा असर 
 स᭑कलन नगरी थुिᮧन गएमा वातावरण दगुᭅि᭠धत ᱟने ।
 जसको कारणले महामारी फैिलन सᲣे ।
 रोगहᱨ ज᭭तै: हजैा, झाडापखाला, आउँ, ᭡लेग, कमलिपᱫ, र पेट 

स᭥ब᭠धी रोगहᱨले मािनसको म᭜ृयु ᱟने ।

ख) वातावरणीय असर: 

 फोहोरमैलालाई समयमा नै उिचत ᳰकिसमले ᮧशोधन नगरेमा िवघटन  
(Decomposed) ᱟने ।

 जसका कारणले वातावरण दगुᭅि᭠धत ᱟने ।

फोहोरमैलाको उ᭜सजᭅन

फोहोरमैला ᳞व᭭थापनका 

4 R अवधारणा 
 चार 4 Rs भ᳖ाले इ᭠कार, पुन ᮧयोग, पुन: चᮓण र 

᭠यूनीकरण ᱟन । 

धÆयवाद
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फोहोरमैला ᳞व᭭थापनको स᭑कलन, ढुवानी 
र ᭭थाना᭠तरणका आधारभूत अवधारणा

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)

:yfgLo ljsf; k|lzIf0f k|lti7fg 
-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

फोहोरमैलाको उिचत ᳞व᭭थापन गनुᭅपनᱷ कारणहᱨ 

िन᳜ कारणले गदाᭅ फोहोरमैलाको उिचत ᳞व᭭थापन गनᭅ आव᭫यक छः 

 वातावरणीय ᮧदषूण िनय᭠ᮢण गनᭅ; 

 ᮧदषूणका कारणले सीᳶजᭅत रोगहᱨ िनय᭠ᮢण गनᭅ; 

 शहरको ᮧाकृितक सु᭠दरतालाई सुधार गनᭅ, पयᭅटन िवकास र वातावरणीय स᭠ुदरतालाई रा᮫ो गनᭅ; 

 स᭑कलन लागत, ढुवानी, ᭭थाना᭠तरण र ᮧशोधन कम गनᭅ; 

 आय आजᭅन बढाउनमा मत गनᭅ: फोहोरमैलाबाट पैसा कमाउन,  

 फोहोरमैलाबाट ऊजाᭅ ᮧवᭅन गनᭅ; 

 रोजगारी िसजᭅना गनᭅ; 

 ᭭थानीय ᭭तरमा ᳞वसाियकरणको िवकास गनᭅ; 

 मािनसमा लाᲨे रोगहᱨको उपचार खचᭅ कम गनᭅ; 

 ᭜यसैले, नेपालमा सहरी जनस᭑या वृि र जीवनशैलीमा आएको पᳯरवतᭅनसँगै फोहोरमैलाको ᳞ व᭭थापनमा चासो बढी 
रहकेो छ ।

फोहोरमैला ᳞व᭭थापन: मुा र अ᭤यासहᱨ

 फोहोरमैलाले ᭭वा᭭᭝य र वातावरणमा पानᱷ ᮧभावको बारेमा जनचेतनाको कमी, 

 कुिहने र नकुिहने र हािनकारक फोहोरमैलालाई ᮲ोतमै छुᲵाउने अ᭤यास नᱟने, 

  आ᭢नो ᭃेᮢमा फोहोर नगनᱷ अᱨको भएमा केही फरक नपनᱷ सोच, 

 फोहोरमैलाको स᭑कलन र ᭭थाना᭠तरण नगरपािलकाको कायᭅ हो भ᳖े अवधारणा, 

 फोहोरमैलालाई नदी ᳰकनारमा थुपानुᭅ नै सम᭭याको समाधान हो भ᳖े सोचाइ । नदीको  पानी ᮧदिूषत ᱟ᭠छ 
भ᳖े सोचाइमा कमी, 

 नगरपािलका वा िनजी ᭃेᮢ वा समुदायले फोहोरमैला ᳞व᭭थापन गरे बापत महसलु ितनᭅ आनाकानी गनुᭅ, 

 एउटै घरमा धेरै मािनस भाडामा बᳩे र फोहोरमैला कम उ᭜सजᭅन गनᭅ चासो नᳰदने, 

 नगरपािलकाको िनयम कानुन नमा᳖े । फोहोरमैला सडकमा ᭢याँᲣे र  गैर नागᳯरकको ᳞ वहार दसाᭅउने, 

 सेनेटरी ᭨या᭛डᳰफल ᭭थलमा फोहोरमैला िवसजᭅन गनᭅ ᮧाय सम᭭या आइरहनुले नगरपािलकालाई स᭑कलन र 
ढुवानीको िववशता छ ।  नगरपािलकाले पिन समुदायलाई  उिचत ᳰकिसमले सहयोग गनᭅ सᲱार गरेको पिन 
देखँदैन ।

 सडक निजक फोहोरमैला थुपारेको कारणले  पनᱷ असर बारे समुदाय पिन सचेत भएको देखँदैन ।

एकᳱकृत फोहोरमैला ᳞व᭭थापन 

एकᳱकृत फोहोरमैला ᳞व᭭थापनमा िन᳜ िलिखत ᳰᮓयाकलापहᱨ 
समावेश गनुᭅपछᭅ: 
 घरायसी ᭭तरमा 4R अवधारणा कायाᭅ᭠वयन गनᱷ, 

 घरायसी ᭭तरमा सू᭠य फोहोरमलैाको िसा᭠त ᮧभावकारी ᱟने, 

 घरधुरीमै फोहोरमैला छुᲵाउने अ᭤यास गनᱷ, 

 िनयिमत र समयमा नै  घरबाट फोहोरमैला स᭑कलन र तोᳰकएको ᭭थानमा 
थुपानᭅ लगाउने, 

 ढुवानीको समयमा फोहोरलाई सडकमा खᳩ नदीन ᭟यान ᳰदने, 

 स᭥भव भए स᭥म स᭑कलन र ढुवानी िबहानमा गरी यातायात र मानव ᳰᮓयाकलापहᱨलाई 
बाधा नपु᭧   याउने ।
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एकᳱकृत फोहोरमैला ᳞व᭭थापन 

एकᳱकृत फोहोरमैला ᳞व᭭थापनमा िन᳜िलिखत ᳰᮓयाकलापहᱨ समावेश गनुᭅपछᭅ: 
 स᭑किलत फोहोरमैला ᭭ थाना᭠तरण के᭠ᮤमा ढुवानी गनुᭅपछᭅ (काठमाडᲅको हकमा) र सेनेटरी 

᭨या᭛डᳰफल ᭭थलमा ढुवानी गनुᭅ पछᭅ र बाटोमा दगुᭅ᭠ध र वातावरणीय सम᭭या आउनु ᱟदँनै ।
 िनयामक िनकायले स᭑कलनदेिख िवसजᭅनस᭥म िनयिमत ᱨपमा अनुगमन गनुᭅपछᭅ । समुदायको कुनै पिन 

गुनासोलाई समय मै स᭥बोधन गनुᭅ पछᭅ ।
 समुदायमा आधाᳯरत सं᭭था, िनजी ᳞ापारी, वडा सद᭭यहᱨ र सरोकारवालाहᱨलाई आव᭫यकता 

अनुसार पᳯरचालन गनुᭅपछᭅ ।
 सरोकारवालाहᱨलाई तािलम र जनचेतना अिभवृिका कायᭅᮓमहᱨ सᲱालन गनुᭅपछᭅ ।
 फोहोरमैलाको ᮧदषूणबाट ᭭वा᭭᭝यमा पनᱷ ᮧभावको लेखाजोखा अनुगमन संय᭠ᮢिभᮢ समावेश गनुᭅपछᭅ ।
 सबै नगरपािलकाहᱨले फोहोरमैलाको ᮧकार, िवशेषता, मुा र अव᭭था अनुसार एकᳱकृत फोहोरमैला 

᳞व᭭थापन ᮧणालीको िवकास गनुᭅपछᭅ ।
 काठमाडᲅ ज᭭तो ठूलो शहरलाई ᮧािविधक ᱨपमा सेनेटरी ᭨या᭛डᳰफल ᳰफ᭨ड रा᮫ो िवक᭨प हो तर 

स᭥भा᳞ समाधान होइन । यसको िडजाइन, िनमाᭅण र सᲱालन ᳞व᭭थापन धेरै जᳯटल र मह᭑गो छ । 
एकᳱकृत फोहोरमैला ᳞व᭭थापन 4R मा केि᭠ᮤत ᱟनुपछᭅ ।

एकᳱकृत फोहोरमैला ᳞व᭭थापन 

 फोहोरमैलालाई सही ᳰकिसमले छुᲵाउने, 

 कुशल ᱨपले फोहोरमैला स᭑कलन

 फोहोरको ᭠यूनीकरण 

 फोहोरमैलालाई ᮧारि᭥भक स᭑कलन वाहनबाट ᳞ावसाियक वाहनस᭥म 

 फोहोरमैलाको ढुवानी 

 फोहोरमैलालाई ᮧा᭑गाᳯरक र पुन: चᮓण 

 ᭨या᭛डᳰफिलङ

 खतरनाक फोहोरमैलाको ᳞व᭭थापन 

 सावᭅजिनक िशᭃा र सहभािगता 

 नीित, ऐन, कानुनको तजुᭅमा र कायाᭅ᭠वयन 

एकᳱकृत फोहोरमैला ᳞व᭭थापन रणनीित फोहोरमैला स᭑कलन ᳞व᭭था 

 सही तᳯरकाले तजुᭅमा गरी कायाᭅ᭠वयन गᳯरएको फोहोरमैला स᭑कलन 
᳞व᭭थाले आम जनताको ᭭वा᭭᭝यमा पनᱷ नकारा᭜मक असर कम गछᭅ ।

 ᭟यान ᳰदनुपनᱷ कुराहᱨ: 
 समुदायमा फोहोरमैला ज᭥मा गनᱷ Container को ᳞व᭭थापन 

 ᮲ोतमा फोहोरमैला छुᲵाउने 

 स᭑कलन संय᭠ᮢ 

 सडक र सावᭅजिनक ᭭ थलको सफाइ 

 स᭑कलन गनᱷ समय तािलका 
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फोहोरमैला स᭑कलन ᳞व᭭था 

 गािड जाने बाटो िनधाᭅरण 

 स᭑कलनको लािग कामदारको स᭑या 

 ठूलो फोहोरमैला स᭑कलनको लािग िवशेष ᳞व᭭था 

 िचᳰक᭜सा र घरायसी खतरनाक फोहोरमैलालाई छुᲵा छुᲵै स᭑कलन 
गनᱷ ᳞व᭭था 

 फोहोरमैलालाई ᮧारि᭥भक स᭑कलन वाहनबाट ᳞ावसाियक 
वाहनस᭥म ᭭थाना᭠तरण  

फोहोरमैला स᭑कलन संय᭠ᮢ 

 सडकको छेउमा स᭑कलन

 घर दैलोमा स᭑कलन 

 सामुदाियक Containers 

 तोᳰकएको समयमा स᭑कलन गनᱷ 

ढुवानी र अि᭠तम िवसजᭅन 

 ᮲ोतबाट स᭑कलन गरी िवसजᭅन के᭠ᮤस᭥म ᭭थाना᭠तरण गनᱷ कायᭅमा ढुवानी गनᱷ सुिवधा 
तथा उपकरणले असर गछᭅ ।

᭭थाना᭠तरण के᭠ᮤ 

 ᮧारि᭥भक स᭑कलन वाहनबाट ि᳇तीय स᭑कलन वाहनस᭥म ᭭थाना᭠तरण

 छोटो समयको लािग ᭭थाना᭠तरण के᭠ᮤमा भ᭛डारण 

 स᭑कलन के᭠ᮤ ब᭭ती, उ᳒ोग, िव᳒ालय, अ᭭पतालबाट टाढा ᱟनुपछᭅ ।
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᭭थाना᭠तरण के᭠ᮤमा फोहोरमैला ज᭥मा गदाᭅको 
फाइदाहᱨ 

 यातायातको भीडभाडमा कमी 

 टाढा भएको कारणले अवैध ᱨपमा थुपानᱷ 

 गाडीहᱨको ममᭅत स᭥भार खचᭅ कम ᱟने 

 फोहोरमैला छुᲵा इने 

᭭थाना᭠तरण के᭠ᮤका ᮧकार 

१. साधारण ᭭थाना᭠तरण के᭠ᮤ:

२. जᳯटल ᭭थाना᭠तरण के᭠ᮤ 

धÆयवाद
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नगरपािलकाको फोहोरमैला पुन: चᮓण /
फोहोरमैला िवसजᭅन

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)

:yfgLo ljsf; k|lzIf0f k|lti7fg 
-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय
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पुन: चᮓण

 फोहोरमैला स᭑कलन, ᮓमब, बजाᳯरकरण र सामाᮕीको Processing 
 आवासीय 

 ᳞ावसाियक 

 औ᳒ोिगक 

आवासीय फोहोरमैला 

 एकल/बᱟ पᳯरवार आवास 
 पुन: चᮓणयोय 

 कागज
 ᭡लाि᭭टक
 धातु
 ᭢याँकेको खाना 
 घर आँगन सफाइ 
 इलेᮝोिनक
 लᱫा कपडा 

᳞ावसाियक फोहोरमैला 

 ᳞ापार, कायाᭅलय, दकुान, बजार, संघ सं᭭था, सरकार र अ᭠य 

 पुन: चᮓणयोय 
 कागज

 ᭡लाि᭭टक

 धातु

 ᭢याँकेको खाना 

 घर आँगन सफाइ 

 इलेᮝोिनक

 लᱫा कपडा 

 काठको फ᭨याक

औ᳒ोिगक फोहोरमैला 

 Non process line, shipping, plant offices 
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अ᭠य फोहोरमैलाहᱨ

 जैिवक-िचᳰक᭜सा फोहोरमैला 

 िनमाᭅण र घर भ᭜काउँदा िनि᭭कने फोहोरमैला 

 कापᱷट 

 फᳶनᭅचर 

 अ᭠य 

पुन: चᮓणका अवसरहᱨ 

१. कागज, खाना ᭡याᳰकङ गनᱷ बाकस, काडᭅ बोडᭅ, पिᮢका, कायाᭅलयका 
कागज-पᮢ

२. क᭠टेनर – खा᳒ बᲵा, आ᭨मुिनयम, िससा, ᭡लाि᭭टक आᳰद 

३. ᭢याँकेको खाना 

४. तरकारीको फोहोरमैला 

५. अखा᳒, पेय पदाथᭅको क᭠टेनर िससा फुटेको िससा वा ᭡लेटहᱨ

६. घरायसी खतरनाक फोहोरमैला – कᳱटनाशक, र᭑ग रोगन 

७. िनमाᭅण र घर भ᭜काउँदा िनि᭭कने फोहोरमैला

८. ᭣याᮝी 

९. अ᭠य – टायर, घरायसी उपकरण, इलेᮝोिनक फोहोर

फोहोरमैला िवसजᭅनका िविधहᱨ ᭨या᭛डᳰफल

 पुन ᮧयोग र पुन: चᮓण 
गनᭅ नसᳰकने 

 दगुᭅ᭠ध कम गनᭅ िनयिमत 
ममᭅत स᭥भार गनᭅ 
आव᭫यक 

 सिजलो र स᭭तोमा ᱟने 
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भ᭭मीकरण 

 फोहोरमैला बालेर िनय᭠ᮢण ᱟने 

 िवषाᲦ (काबᭅन डाइअसाइड र 
काबᭅन मनोअसाइड) –
वातावरणमा छो᭙नुभ᭠दा पिहले 
ᮧशोधन गनᭅ आव᭫यक

 ९०% ले आयतनमा कमी ᭨याउने 

 ᭭व᭒छ 

फोहोरमैला संघनन (Compaction)  

 बᲵा, ᭡लाि᭭टक बोटल 

 ᭣लकहᱨ 

जैिवक याँस उ᭜पादन 

 खा᳒ व᭭तु

 जनावरको फोहोरमैला 

 जैिवक उ᳒ोग फोहोरमैला 

 ᳞ाटेᳯरया, फ᭑गीको 
सहायताबाट कुिहने व᭭तुलाई 
जैिवक याँसमा ᱨपा᭠तरण

ᮧा᭑गाᳯरक मल 

 जैिवक फोहोरमैलालाई 
खा᭨डोमा पुरेर 
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गᲽाउले ᮧा᭑गाᳯरक मल 
(Vermicomposting)

 गᲽाउलाको ᮧयोग 

 जैिवक व᭭तुलाई 
degradation गनᱷ  

धÆयवाद
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फोहोरमैला ᳞व᭭थापनको लािग नीित तथा 
िनयमावली (फोहोरमैला ऐन, २०६८) र 

कायाᭅ᭠वयन रणनीित

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)

:yfgLo ljsf; k|lzIf0f k|lti7fg 
-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

फोहोरमैला ᳞व᭭थापन ऐन, २०६८ (२०११) 

 फोहोरमैला उ᭜सजᭅन, स᭑कलन, र िवसजᭅन 

 ᭭थाना᭠तरण के᭠ᮤ, ᭨या᭛डᳰफल ᭭थलको ᮧावधान 

 फोहोरमैला ᳞व᭭थापनमा िनजी तथा सामुदाियक ᭃेᮢको स᭥लᲨता 

 फोहोरमैला ᳞व᭭थापनमा सेवा शु᭨कको ᮧावधान 

 ᮧदषूण िनय᭠ᮢण र फोहोरमैला ᳞व᭭थापन कायᭅको रेखदेख गनᱷ ᮧावधान 

 फोहोरमैला ᳞व᭭थापन पᳯरषदको ᮧावधान  

 फोहोरमैला ᳞व᭭थापन ᮧािविधक सहयोग के᭠ᮤ ᮧावधान 

 द᭛ड तथा जᳯरबानाको ᳞व᭭था 

 िविवध 

53



फोहोरमैला उ᭜सजᭅन, स᭑कलन र िवसजᭅनको 
ᮧावधान

१. फोहोरमैला ᳞ व᭭थापनमा ᭭थानीय सरकारको िज᭥मेवारी: 

 संरचनाको िनमाᭅण र सᲱालन – ᭭थाना᭠तरण, ᭨या᭛डᳰफल ᭭ थल 

 सफाइ, फोहोर ᭢याᲣेँ वा फोहोर थुपानᱷ ᮧब᭠ध 

२. फोहोरमैला ᳞ व᭭थापनको लािग िज᭥मेवारी 

- फोहोरमैला उ᭜सजᭅनमा ᭠यूनीकरण गनᱷ 

- फोहोरमैलालाई छुᲵाउने 

- फोहोरमैला स᭑कलन के᭠ᮤ तोᲣे 

- फोहोरमैला ढुवानी गनᱷ 

- फोहोरमैलाको ᭠यूनीकरण, पुन ᮧयोग, इ᭠कार र पुन: चᮓण गनᱷ 

फोहोरमैला ᳞व᭭थापनमा िनजी तथा 
सामुदाियक ᭃेᮢको सहभािगता 

 सᲱालनको लिग ᮧमाण-पᮢको ᮧावधान

 फोहोरमैला ᳞व᭭थापन िनजी ᭃेᮢले गनᱷ सᲣे 

 ᮧित᭭पधाᭅको आधारमा ᳞व᭭थापन गनᭅ ᭭वीकृत ᳰदने 

 ᭨या᭛डᳰफल ᭭थल िनमाᭅण र सᲱालन  गनᭅ अनुमित ᳰदने 

 सावᭅजिनक-िनजी-साझेदारीमा फोहोरमैला ᳞व᭭थापन गनᭅ ᳰदने 

फोहोरमैला ᳞व᭭थापन सेवा श᭨ुकको ᮧावधान 

 सामािजक, सां᭭ कृितक तथा आᳶथᭅक ि᭭थित तथा जनताको भुᲦानी गनᱷ चाहना, सᲱालन 
तथा ᳞व᭭थापन लागत इ᭜याᳰद लाई म᭟यनजर रािख ᭭थानीय सरकारले सेवा शु᭨क 
िनधाᭅरण गरेर िनजी ᭃेᮢसँग स᭥झौता गनुᭅपछᭅ ।

ᮧदषूण िनय᭠ᮢण र फोहोरमैला ᳞व᭭थापन 
कायᭅको रेखदखे गनᱷ ᮧावधान 

 ᮧदषूण िनय᭠ᮢण 

 फोहोरमैला ᳞व᭭थापनको रेखदेख 

 िवᱫीय, सामािजक िवकास र वातावरण संरᭃणको ᮧावधान 
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फोहोरमैला ᳞व᭭थापन पᳯरषदको ᮧावधान 

 पᳯरषदको िवधान 

 पᳯरषदको काम, कतᭅ᳞ र िज᭥मेवारी  

 पᳯरषदको बैठक र िनणᭅयहᱨ 

द᭛ड सजाय 

 द᭛ड 

 सजाय 

 सेवा तथा सुिवधाहᱨ रोᲣे 

 सुनुवाइको ᳞व᭭था 

िविवध 

 ᭭वा᭭᭝यसँग स᭥बि᭠धत फोहोरमैलाको ᳞ व᭭थापन 
 रासायिनक िवषको ᮧावधान 
 फोहोरमैला ᳞व᭭थापनमा स᭥लᲨ ᭭थानीय सं᭭ था तथा िनकायहᱨको अिभलेख राᲧे 
 सूचना उपल᭣ध गराउने 
 अिधकारको िनᭃेप गनᱷ 
 नेपाल सरकारसँग सᲱार गनᱷ 
 पुर᭭कारको ᳞ व᭭था गनᱷ 
 िनयम िविनयमहᱨ तयार गनᱷ 
 िनदᱷिशका तयार गनᱷ 
 ऐनलाई समय सापेᭃ गराउने 
 र र बचावट 

फोहोरमैला ᳞व᭭थापन शु᭨क/नगरपािलका 
ᭃेᮢमा महसुल िनधाᭅरण 

 बजारको वतᭅमान ᮧवृिᱫमा छलफल 

 समूह कायᭅ 

 समुदायको महसुल ितनᱷ चाहना  

 भुᲦानी स᭑कलन ᮧᳰᮓया 

 नगरपािलकामा शु᭨क वा महसुल  िनधाᭅरण 
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ध᭠यवाद 
जैिवक फोहोरमैला ᮧशोधन

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)

:yfgLo ljsf; k|lzIf0f k|lti7fg 
-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

सᮢको ᱨपरेखा: 
१. पᳯरचय

२. जैिवक फोहोरमैलाको ᮧकार 
३. ᮧशोधन िविधहᱨ

४. ᮧा᭑गाᳯरकमᲦु ᮧिविध

जैिवक भनेको के हो? 

⚫ जैिवक पदाथᭅ एक पदाथᭅ हो जुन एक पटक जीिवत जीवबाट आएको 
ᱟ᭠छ । 

⚫ जीव: जनावर, िबᱧवा र सू᭯ मजीवहᱨ 
⚫ एक पटक जीिवत: या त जीिवत वा मरेका शरीर 
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ᮧा᭑गाᳯरक भनेको के हो? 

ᮧा᭑गाᳯरक एउटा ᮧᳰᮓया हो जहाँ जैिवक पदाथᭅ िवघᳯटत भइ पुन 
ᮧयोग गनᭅ िम᭨ने पदाथᭅ (मल)को ᱨपमा ᱨपा᭠तरण भइ माटोलाई 
सुधार गछᭅ । 

ᮧा᭑गाᳯरक तयार गनᭅ फोहोरमैलालाई घर बािहर ज᭥मा गनᱷ र 
केही मिहनास᭥म रहन ᳰदनुपछᭅ। 

जैिवक फोहोरमलैाको ᮧकार 

औ᳒ोिगक कृिष                    दिैनक 

औ᳒ोिगक जैिवक फोहोरमैला 

Food Factory Wineries Slaughterhouse Restaurant

Market Hospitals Hotels Bio Sludge

Pharmaceutical plants, paper plants, leather plants…etc.

कृिष, वन र पशुधन 

Garden Vegetable Mushroom Farm

Forest Chicken Cattle Sheep

Organic wastes from gardens, vegetables, mushrooms,
forestry, livestock, fish farms and sheep farms.

57



दिैनक जैिवक फोहोरमैलाहᱨ

Kitchen Waste Organizations Military Installations

Schools Prisons Community

जैिवक फोहोरमलैाको ᮧशोधन िविध 

पᳯरचय र बेफाइदाहᱨ 

भ᭭मीकरण 
ᮧशोधन िविध: उᲬ तापᮓममा जलाउन े
ᮧशोधन समय: धेरै घ᭛टा
अि᭠तम उ᭜पादन: खरानी (उᲬ िवषाᲦ)
आव᭫यकता: ᮧदषूण अनुगमन 

बेफाइदाहᱨ: 
⚫ उᲬ िनमाᭅण 
⚫ उᲬ ममᭅत खचᭅ 
⚫ हावा ᮧदषूण 
⚫ CO2 उ᭜सजᭅन 
⚫ Dioxin
⚫ २० % खरानी 
⚫ जैिवक पदाथᭅ खेर जाने 

᭨या᭛डᳰफल

ᮧशोधन िविध: छैन 
ᮧशोधन ᱟन लाᲨे समय: वषᲆ वा दशकᲅ
अि᭠तम उ᭜पादन: छैन
आव᭫यकताहᱨ: ᭭थल, पानी िछनᭅ नᱟने, र Air Exhaust
बेफाइदाहᱨ: हावा ᮧदषूण, धेरै ᭃेᮢ, जिमन तलको पानी ᮧदषूण र आगो लाᲨ 

सᲣे 

⚫ Prohibited to landfill without treatment in EU 
(Council Directive on Landfill 1999/31/EC )
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ᮧा᭑गाᳯरक 
⚫ ᮧशोधन िविध: ᳰक᭛वीकरण
⚫ ᮧशोधन ᱟन लाᲨे समय: ३-६ मिहना
⚫ अि᭠तम उ᭜पादन: माटोको पुन: नवीकᳱकरण 
⚫ आव᭫यकता: धेरै ᭃेᮢ, िनर᭠तर पᮢ/पᮢ गरेर थुपानᱷ 
⚫ बेफाइदाहᱨ: दगुᭅ᭠ध आउन,े ठूलो ᭃᮢफल र समय, Carbon lose

िछटो ᳰक᭛वीकरण 

⚫ ᮧशोधन िविध: जैिवक िवघᳯटकरण 
⚫ ᮧशोधन ᱟन लाᲨे समय: २४-७२ घ᭛टा
⚫ अि᭠तम उ᭜पादन: ᮧयोग गनुᭅ भ᭠दा पिहले मिहनᲅ भ᭛डारण गनुᭅपनᱷ 
⚫ आव᭫यकताहᱨ: भ᭛डारण ᭃेᮢ, सानो आकार, कम तेल भएको 
⚫ बेफाइदाहᱨ: दगुᭅ᭠ध आउने, ठूलो ᭃेᮢफल, ऊजाᭅ खपत 

जैिवक याँस

⚫ ᮧशोधन िविध: Anaerobic bacteria decompose
⚫ ᮧशोधन ᱟन लाᲨे समय: ७-१४ ᳰदन 
⚫ अि᭠तम उ᭜पादन: CH4 and Sludge (पुन: ᮧशोधन गनुᭅपनᱷ)
⚫ आव᭫यकता: उᲬ Sealed गᳯरएको Ჷा᭑कᳱ, धेरै ᭃेᮢफल
⚫ बेफाइदाहᱨ: ठूलो ᭃेᮢफल र समय, उᲬ लागत र उᲬ ममᭅत खचᭅ 

ᮧा᭑गाᳯरकमुᲦ ᮧिविध
अवधारणा र Theory

Microbiological

Soil

Biological Organic
Composting

-free

Speed, Safety, 
Effeteness, 

Harmlessness

Complete Use of 
Organic Waste

GoalInnovative
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काबᭅन भ᭛डारण
⚫Composting-free applies organic enzymes as 

catalyst to “react” with organic wastes
⚫ ᮧशोधन समय केवल ३-८ घ᭛टा 
⚫ काबᭅन क᭠टे᭠टमा हानी नᱟने

C

Others

Composting-free  
Treatment

N P K

C

Others

Origanic Wastes 
(Untreated)

NP K

Carbon Storage

No Carbon Loss

C

Others

N P K

Origanic Wastes
(Untreated)

C

Others

Composting-free  
Treatment

N P K

C

CO2
Release

NO2
Release

H2S
Release

Others 
(H,O,S…

)

N P K

Traditional
Treatment

⚫काबᭅन भ᭛डारण ᮧᳰᮓयाले वायुम᭛डलबाट काबᭅन 
हटाउँछ । 

⚫माटोले काबᭅन भ᭛डारण गछᭅ ।

अि᭠तम उ᭜पादन तुलना टेबुल 
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ᮧा᭑गाᳯरकमुᲦ vs. ᮧा᭑गाᳯरक

Treatment Method Composting-free Composting

Treatment Time 3~8 Hours 3~12 months

Space Requirement Small Large

Air Pollution No Smell Bad Smell

Water Pollution Clean Water High COD 
Waste Water

CO2 Emission 1~2% 40~60%

End Product High Quality
Organic Fertilizer

Organic Soil
Conditioner

ᮧा᭑गाᳯरकमुᲦ उपकरण 

ᮧकार र ᭃमता 

⚫᭭Ჷा᭠डडᭅ ढाँचा: 
Batch Volume：5000L or Customized
Batch Time：3 (Reaction) to 8 (Drying) hours

᭭Ჷा᭠डडᭅ ढाँचा सरकार वा उ᳒ोगबाट सᲱालन ᱟन े ठूलो ᭭तरको 
जैिवक फोहोरमैला ᮧशोधन के᭠ᮤलाई उपयुᲦ ᱟ᭠छ ।

ᮧा᭑गाᳯरकमुᲦ उपकरण 

Process of Standard Model

Decomposition  
(Add enzyme)

Shattering

HeatingDrying
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᳞ावसाियक ढाँचा

 Batch Volume：250L, 500L, 1000L or Customized
 Batch Time：3 (Reaction) to 24 (Drying) hours

 Suitable for organic wastes which require immediately

 treatment. i.e. animal manure, food waste .etc

Shattering Transportation

Shattering Feed and add enzyme

᳞ावसाियक ढाँचाको ᮧᳰᮓया 

िछटो ᮧशोधन 
⚫ ३-८ घ᭛टामा व᭭तु तयार 

ᱟने 
⚫ ᮧशोधनको आव᭫यकता नपनᱷ 
⚫ ब᭭तुलाई िसधै ँउपयोग गनᭅ 

सᳰकने 

ि᳇तीय ᮧदषूण नᱟने
⚫ ᮧा᭑गाᳯरकमᲦु उपकरणहᱨको िडजाइन र उ᭜पादन ᮧदषूणमᲦु 

ᱟ᭠छ ।
⚫ दगुᭅ᭠ध र ि᳇तीय ᮧदषूण ᱟदँनै । (हावा र पानी) 
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काबᭅन भ᭛डारण 
⚫ ᮧा᭑गाᳯरकमᲦु Enzyme को ᮧयोग जैिवक पदाथᭅलाई 

ᮧितᳰᮓया जनाउन गराइ᭠छ ।
⚫CO2 उ᭜सजᭅन  नᱟने  ।  
⚫CO2 को उ᭜सजᭅन ᭠यूनीकरणलाई काबᭅन बजारमा पुन िबᮓᳱ गनᭅ 

सᳰकने ।

धÆयवाद
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एकᳱकृत ᳰदगो फोहोरमैला ᳞व᭭थापन 

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)

:yfgLo ljsf; k|lzIf0f k|lti7fg 
-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

पᳯरभाषा 
• एकᳱकृत फोहोरमैला ᳞व᭭थापन एक वृहत् फोहोरमैला स᭑कलन, 

ᮧशोधन, ᳯरकभरी र िवसजᭅन िविध हो जसको उे᭫य वातावरणीय 
ᳰदगोपना, आᳶथᭅक साम᭝यᭅ, र सामािजक ᭭वीकायᭅता ᮧदान गनुᭅ 
रहेको छ ।
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एकᳱकृत फोहोरमैला ᳞व᭭थापन – योजना तजुᭅमा 
ᮧᳰᮓया 

Education

Public  
participation

Outreach

Identify Needs

Review Existing System

Review existing regulations

Organize Decision making framework

Establish Objectives

Identify Potential  
Components

Compare options

Develop ISWM plan

Implement the plan

Evaluate the Waste Management System Source Segregation  
at Household level

Primary Door to
Door Collection

Secondary  
Collection Points

Secondary  
Transportation

Transfer Stations

Tertiary  
Transportation

Processing and  
Disposal Site

स᭑कलन तथा ढुवानी ᳞व᭭था 

Street sweeping  
and drain cleaning

Bulk Waste from  
Hotels institutions  
and function halls

 फोहोरमैलाको गुण᭭तरीयता र ᮧशोधन सुिवधामा सुधारको 
लािग ᮲ोतमा नै िवभाजन/छुᲵाउनु महᱬवपूणᭅ ᱟ᭠छ । 

 सूखा र िभजेको फोहोरमैलालाई छुᲵा छुᲵै भ᭛डारण गनᭅ 
घरायसी ᭭तरमा नै ᮲ोत िवभाजन गनᭅ ᮧो᭜सािहत गनुᭅ पछᭅ ।

 िभजेको फोहोरमैलामा पकाएको वा नपकाएको खाना, 
तरकारी, फलफूल, माछा, पात पित᭑गर र घाँस ज᭭ता 
हᳯरयो फोहोरमैला सामेल गᳯरएको ᱟ᭠छ ।

 सूखा फोहोरमैलामा पुन: चᮓण गैर-जैिवक ज᭭तै – कागज, 
᭡लाि᭭टक, िससा, धातु, सेरािमस, रबर, छाला, लᱫा 
कपडा, काठ, ढु᭑गा, बालुवा, खरानी, पराल र ᭡याᳰकङ गनᱷ 
सामाᮕी समावेश गᳯरएको ᱟ᭠छ ।

 जड (िनमाᭅण कचेडा) र िवषाᲦ (᭣याᳯᮝ, स᭑ᮓिमत 
कटन, औषधी, र᭑ग रोगन, जुᱫा पािलस) 
फोहोरमैलालाई अलग/अलग गनुᭅ पछᭅ । 

 जनचेतना अिभयानबाट ᮲ोत िवभाजन हािसल गनᭅ 
सᳰक᭠छ ।

 ᮲ोत िवभाजनले नगर ᭨या᭛डᳰफलको आयु बढाउन र लागत 
ᮧाि᳙  योजनालाई बढवा ᳰद᭠छ ।

᮲ोतमा नै िवभाजन/छुᲵाउने र यसको महᱬव ᮧाथिमक स᭑कलन र ढुवानी 
 घर/घरबाट स᭑कलन गनᱷ कायᭅ स᭑कलन 

कायᭅकताᭅले ठेला र अटो-ᳯरसाबाट गनᭅ 
सᲣेछन् ।

 अटो-ᳯरसा उ᳖त ᮧणाली भएको साधन हो 
। यसमा सूखा र िभजेको फोहोरमैलालाई 
छुᲵा छुᲵै भ᭛डारण गनᱷ ᮧावधान रहेको ᱟ᭠छ 
।

 सहरी ᭭थानीय िनकायहᱨले सेवा 
उपयोग गनᱷ घरहᱨ र अ᭠य फोहोर 
उ᭜सजᭅन गनᱷ संघ सं᭭थासँग सेवा शु᭨क 
लगाउन सᲣेछन् ।

64



 सडकको सफाइ कुचीकार᳇ारा गᳯरने छ । 
ᮧ᭜येक सफाइकताᭅको औसत ल᭥बाई ०.२ -
२.८ ᳰक. मी. ᱟनेछ ।

 नाली सफाइ ᮧाथिमक स᭑कलनको मुय 
ᳰᮓयाकलापिभᮢ समावेश गनुᭅ पनᱷछ । नाली 
सफा गरी माटो र बालुवा सडकको 
ᳰकनारामा राᲧु पनᱷछ ।

 सडकको माटो, बालुवालाई िसधै ँि᳇तीय 
ढुवानी ᳞व᭭थामा पठाइने छ । 

 होटेल, संघ सं᭭ था ᳞ावसाियक 
ᮧित᳧ानबाट िन᭭कने थोक फोहोरलाई छुᲵा 
छुᲵै ᯡयाटर वा अटो-ᳯरसामा स᭑कलन 
गरी िसधै ँᮧशोधन के᭠ᮤमा पठाइने छ ।

ᮧाथिमक स᭑कलन र ढुवानी ि᳇तीय स᭑लन तथा ढुवानी 
 घर/घरबाट स᭑कलन गरेको फोहोरमैलालाई 

᭭थाना᭠तरण के᭠ᮤमा पठाउनु भ᭠दा पिहले 
अ᭭थायी ᱨपमा ि᳇तीय स᭑कलन एकाइमा 
भ᭛डारण गᳯरने छ ।

 ि᳇तीय स᭑कलन एकाइका टोकरीहᱨलाई रङले 
छुᲵाइने छ ।  हᳯरयोमा जैिवक फोहोर, नीलो वा 
पहेलँोमा अजैिवक फोहोर रािखने छ ।

 यी टोकरीहᱨलाई रणनीितक ᭭थानमा रािखने 
छ र फोहोर ढुवानी गनᱷ वाहनले सिजलै िपक-
अप गनᱷछन् ।

᭭थाना᭠तरण के᭠ᮤ

 फोहोरमैला ᭭थाना᭠तरण के᭠ᮤका सुिवधाहᱨको िडजाइन दो᮲ो 
ढुवानी था᳜ सᲣे गरी गᳯरएको ᱟ᭠छ । र फोहोरमैलालाई खादने र 
ठूलो वाहनमा लोड गनᱷ गᳯर᭠छ ।

 ᭭थाना᭠तरण के᭠ᮤको ᮧयोग ढुवानीको लागत घटाउनको लािग 
गᳯर᭠छ । यसले ऊजाᭅ खपतमा कम गनᱷ, ममᭅत स᭥भारमा कमी, 
ᮝाᳰफक कम र हावा ᮧदषूण कम गनᭅ सहयोग गदᭅछ ।

 पुन: चᮓण ᱟने फोहोरमैला छानेर आय आजᭅन गनᭅ सᳰक᭠छ ।

ते᮲ो ढुवानी 
 ते᮲ो ढुवानी ᭭थाना᭠तरण के᭠ᮤबाट िवसजᭅन ᭭थलस᭥म 

फोहोरमैला पु᭧ याउन गनᱷ गᳯर᭠छ । 
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एकᳱकृत फोहोरमैला ᳞व᭭थापन बहाव ᮧᳰᮓया  

Waste Receiving Platform
(Pre-engineered covered shed and
RCC Platform with drains for  
collection of leachate)

Moisture Loss (5%)

Removal of tyre, boulders and  
other bulk materials (6%)

Pre-Sorting Plant (100 mm  
rotary screen)
(Pre-engineered covered shed and RCC
Platform with drains for collection of  
leachate)

Recyclables (5%)

Refuse Derived Fuel (35%)

Composting (Windrow  
Composting – 3 mx2mx1.5m  
Turning after every week for 3  
weeks) (44%)

Sanitary Landfill for disposal of Inert from MSW (5%+14%)

Compost (11.5%)

Rejects

Rejects Rejects

Rejects

Moisture Loss (18.5%)

ᮧा᭑गाᳯरक 

Monsoon Shed (15 days for  
stabilization)
(Pre-engineered covered shed and RCC
Platform with drains for collection of
leachate

Primary and Secondary  
Screening with 35mm and 16  
mm screen. (Pre-engineered covered  
shed and RCC Platform with drains for  
collection of leachate

Curing (15 days for further  
stabilization and moisture  
control) (Pre-engineered covered shed  
and RCC Platform with drains for  
collection of leachate

Fine Screening with 4mm  
screen (Pre-engineered covered shed  
and RCC Platform with drains for  
collection of leachate

Composting (Windrow  
Composting – 3 mx2mx1.5m  
Turning after every week for 3  
weeks) (base – concrete or compacted  
clay 50cm thick permeability coefficient less  
than 10-7 cm/sec with drains to collect  

leachate and surface run-off)

Packing Bagging and Labelingof
Compost

Refuse Derived Fuel

Secondary  
Shredding

Primary shredding
of Combustibles

Screening of  
combustibles

Air Density  
Separator

Fluff

Combustibles from the  
presorting shed (MSW particle  
size more than 100 mm size)

Bales

Packing and  
dispatch

साधारण िवशेषताहᱨ - RDF
S. No. Parameters Value

1 Moisture Content % 17.195

2 Ash Content % 16.795

3 Volatile Matter % 66.01

4 Chloride % 0.615

5 Carbon C % 46.7

6 Hydrogen H % 3.5

7 Nitrogen as N % 1.345

8 Sulfur as S% 0.5025

9 Fixed Carbon % 0.725

10 Net Calorific value Cal/g 3244

11 Gross Calorific Value Cal/g 3848.5

 Combustible components of MSW are paper,  
cardboard, plastics, textiles, rubber, leather and  
wood.

 RDF is mostly used in cement kilns, in cement kilns  
combustion takes place under a very high  
temperature of about 14500 C and relatively longer  
residence time. These conditions are favorable for  
burning RDF.

 RDF quality for cement industry are :

 Particle size - < 30 mm

 Sulfur content < 1%

 Chlorine content < 1%

 Moisture Content < 30%

 Hg content < 3 mg/Kg

RDF Components %C %H %O %N %S %Cl %H2O %Ash

Paper 34.4 4.72 32.4 0.16 0.21 0.24 21 4.62

Plastic 56.4 7.79 8.05 0.85 0.29 3 15 8.59

Wood 41.2 5.03 34.5 0.02 0.07 0.09 16 2.82

Textile 37.2 5.02 27.1 3.1 0.28 0.27 25 1.98

Leather, rubber 43.1 5.37 11.6 1.34 1.17 4.97 10 22.5
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सेनेटरी ᭨या᭛डᳰफल 

Compactedearth

Compacted clay liner  
900 mm thick with  
permeability 1 x 10-7  

cm/sec

1.5 mm thick HDPE  
liner

300 mm thick drainage  
media with 160/200 OD  
HDPE pipes

285 gsm geo-textile

285 gsm geo-textile

Waste dump in thin  
layers compacted

Waste dump in  
thin layers  
compacted

100 mm thick soil  
cover

500 mm thick clay  
layer

150 mm drainage  
media

450 mm soil with  
grass beeding

Gas vent to  
atmosphere

Bottom Liner
Top Cover

सेनेटरी ᭨या᭛डᳰफल 

धÆयवाद

120
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फोहोरमैला ᳞व᭭थापनमा पाᮢ र 
सरोकारवालाहᱨ

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)

:yfgLo ljsf; k|lzIf0f k|lti7fg 
-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

फोहोरमैला ᳞व᭭थापनमा िविभ᳖ सरोकारवालाहᱨ 

फोहोरमलैा उ᭜सजᭅनकताᭅहᱨ: घरधुरी, सं᭭था, ᳞ावसाियक ᮧित᳧ान, सावᭅजिनक ᭭थलहᱨ 

स᭑कलनकताᭅहᱨ: ᮧाथिमक र ि᳇तीय स᭑कलकहᱨ/संरᭃण कायᭅकताᭅहᱨ 

सरकार: नगरपािलकाका कमᭅचारी, ᮧदेश सरकारका कमᭅचारी, स᭑गठनका कायᭅकताᭅहᱨ र 
ᮧहरी िवभाग 

सामदुाियक अगुवाहᱨ/नेताहᱨ: सांसद, नगर ᮧमुख, राजनीितक पाटᱮका ᭭थानीय 
नेताहᱨ, िविश᳥ ᳞िᲦ र सेिलᮩेटीहᱨ 

सामािजक संघ सं᭭ थाहᱨ: गैर सरकारी सं᭭ था, RWAs and SHGs

᳞ापारी र फोहोरमलैा ᮧोससेर: फोहोरमैला ᳞ापारी, ᭭ᮓाप िडलर, पुन: चᮓण गनᱷ र 
फोहोरमैला सेवा ᮧदायक 

सᲱार/िमिडया: छापाखाना र िव᳒ुतीय 

फोहोरमैला उ᭜सजᭅनकताᭅहᱨ: जनचेतना अिभयान

क) ᳞िᲦगत – नागᳯरक: सावᭅजिनक स᭠दशे माफᭅ त िशᭃा र जनचेतना 

१. प᭥᭡लेट
२. पो᭭टर
३. पिᮢका
४. एफ एम, रेिडयो, टेिलिभजन 
५. इमेल र सामािजक िमिडया
६. सावᭅजिनक बैठक
७. घर दैलो कायᭅᮓम

फोहोरमैला उ᭜सजᭅनकताᭅहᱨ: जनचेतना अिभयान

ख) घरधरुी: आवासीय ᭃेᮢ, अपाटᭅम᭠ेट, सुकुमबासी ब᭭तीहᱨमा तल ᳰदएको 
मा᭟यम᳇ारा पᲨेु 

१. बैठक
२. मिहला समूह र सं᭭ थासँग  

कायᭅशाला 
४. टोल सुधार सं᭭ थाहᱨको सहकायᭅमा घर दलैो अिभयान र बैठक 
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घर दैलो अिभयानका अवयवहᱨ 

सूचनामलूक, िशᭃा᭜मक र सᲱार सामाᮕी: प᭥᭡लटे, पो᭭टर/᭣यानर र ᮰᳞/दृ᭫ य 
सामाᮕी  (ऐि᭒छक) 

सहभागी: 

१. टोल बासी र मिहला ᭭वयंसेवकहᱨ
२.  टोल सुधार सिमितका पदािधकारीहᱨ
३.  गैर सरकारी सं᭭था, समुदायमा आधाᳯरत सं᭭था (आवासीय ᭃेᮢ  र 

᳞ावसाियक ᭃेᮢ सम᭗ेने गरी अिभयान सᲱालनको समय तािलका) 
४.  ᭭थानीय ᭃेᮢ ᭭व᭒छ राᲧे िज᭥मेवारी नगरपािलकाका कमᭅचारी, 

कायᭅकताᭅहᱨको
५.  ᭭थानीय बािस᭠दाको सहभािगताको लािग ᭭वीकृित

ग) सं᭭ थागत: िव᳒ालय, महािव᳒ालय, अ᭭पताल, सरकारी 
िवभागहᱨ, अनुस᭠धान ᮧित᳧ान, आᳰद । सं᭭ थागत 
सरोकारवालाहᱨ सँगको बैठक (कमᭅचारी, िव᳒ाथᱮ) 

फोहोरमलैा उ᭜सजᭅनकताᭅहᱨ : जनचेतना अिभयान

फोहोरमलैा उ᭜सजᭅनकताᭅहᱨ : जनचतेना अिभयान
घ) ᳞ावसाियक: पसल, कायाᭅलय र अ᭠य ᳞ावसाियक ᮧित᳧ान र ᳞ावसाियक 
सं᭭थाको सम᭠वयमा बैठक सᲱालन (बेकरी, रे᭭टुरे᭛ट, पान पसल, कपडा पसल, हाडᭅवेयर 
पसल, बैक आᳰद) । फोहोरमैला ᳞व᭭थापनको लािग उ᭜सजᭅनकताᭅसंग घर दैलो 
अिभयानलाई औपचाᳯरक ᱨप ᳰदने । 

ङ) थोक फोहोरमलैा उ᭜सजᭅनकताᭅहᱨ : ठूला संघ सं᭭ थाहᱨ, िनमाᭅण एकाइ, होटेल, 
सुपरमाकᱷ ट आᳰद, फोहोरमैला िवसजᭅनको लािग औपचाᳯरकता, रा᮫ा अ᭤यासहᱨको ᮧवᭅनमा 

ᮧशासनसँग साझेदारी 

फोहोरमलैा उ᭜सजᭅनकताᭅहᱨ : जनचतेना अिभयान
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च) सावᭅजिनक ᭭थल/धाᳶमᭅक ᭭थल: पाकᭅ , सडक, खेल मैदान, खुला 
ᭃेᮢ, बजार ᭃेᮢको को सफाइ । बटुवाहᱨलाई स᭠दशे 
सिहतको बोडᭅ । सावᭅजिनक ᭭थलहᱨ सफा राᲧे 
िज᭥मेवारी संरᭃण कायᭅकताᭅहᱨको हो । 

फोहोरमलैा उ᭜सजᭅनकताᭅहᱨ : जनचतेना अिभयान स᭑कलनकताᭅहᱨ: िन᭬कासन/स᭑कलन/ढुवानी :

 ᮲ोतमा 
 ᭭थानीय बािस᭠दा, गृिहणी, संरᭃणकताᭅ  (फोहोरमैला छुᲵाउन ᮧवᭅन 

गनᱷको लािग र छुᲵाइएको फोहोरमैलालाई छुᲵै भ᭛डारण गनᱷ) को 
सहभािगतामा घर दलैो अिभयान गनᱷ
 स᭑कलन र ढुवानी 
 छुᲵाइएको फोहोरमैलालाई ᮲ोतदेिख ि᳇तीय एकाइ र ि᳇तीय 

एकाइदेिख ᭭थाना᭠तरण के᭠ᮤस᭥म ज᭥मा गनᱷ ।  ᮧ᭜येक चरणमा 
᭭थाना᭠तरण गदाᭅ ᮲ोतलाई ᭠यूनीकरण गनᱷ ।
 ᮧाथिमक र ि᳇तीय समूहका स᭑कलक, कुचीकार, र संरᭃणकताᭅहᱨलाई 

तािलमको ᳞ व᭭था गनᱷ

᳞ापारी र फोहोरमैला Processors:
फोहोरमैला ᳞ापारी, कुड ककᭅ ट िडलर, पुन: चᮓणकताᭅ, र फोहोरमैला सेवा ᮧदायकहᱨ

• अनौपचाᳯरक ᳞ापारीहᱨको पिहचान, 

• ᳞ापार मेलाको ᮧवᭅन
•  फोहोर ᳞ापारी, कुड ककᭅ ट िडलर, पुन: चᮓणकताᭅ, र फोहोरमैला सेवा ᮧदायहᱨलाई 

Sensitization स᭥ब᭠धी बैठक सᲱालन ।
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सरकार 

नगरपािलकाका कमᭅचारी र कायᭅकताᭅ:

• आयोजना कायाᭅ᭠वयन ᭃेᮢका बािस᭠दाहᱨलाई जानकारी गराउने र 
सहयोगको लािग अिपल गनᱷ, 

• नगरपािलका ᮧशासन, ᮧहरी र अ᭠य सरकारी िवभागका कमᭅचारी 
जानकारी गराउन,े 

िनवाᭅिचत जनᮧितिनिध र समुदायका अगुवाहᱨ 
तलका ᳞िᲦहᱨलाई कायᭅᮓमको बारेमा जानकारी गराउन:े 

१. म᭠ᮢी 
२. नगर ᮧमुख 
३. नगर उप-ᮧमुख 
४. ᭭थानीय नेताहᱨ 
५. ग᭠य मा᭠य ᳞िᲦ 

िमिडया 
 तलका ᳰᮓयाकलापहᱨ सᲱालन गनᭅ सᲱार साझेदारीको पिहचान गनᱷ: 

१. पᮢ-पिᮢका 
२. ᳯटभी ᭒यानल
३. रेिडयो
४. इ᭠टरनेट पोटᭅल 

जनचेतना कायᭅᮓम, ᮧितवेदन आᳰदको घोषणा गनᭅको लािग:  

• Hold Press Meets
• Press Releases/Announcements
• िव᭄ापन

अनुकूल वातावरण 

᮲ोतमा नै छुᲵाउन सहिजकरण गनᱷ र स᭑कलकहᱨलाई ठेला, अटो-ᳯरसा आᳰदले Equipped 
गनᱷ, 

फोहोरमैला ᭢याँᲣे टोकरी निजक ᮓमब गनᭅको लािग संरचना िनमाᭅण गनᱷ
 
सफाइ गनᱷ ᭃेᮢका िनरीᭃक र अ᭠य कमᭅचारीहᱨलाई ᮧिशिᭃत गनᱷ, 

फोहोरमैलालाई जलाउनुको सᲵा वैकि᭨पक वातावरण-मैᮢ ी उपायहᱨ िसजᭅना गरी ᮧवᭅन गनᱷ 
।
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सावᭅजिनक-िनजी साझेदारी 

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)

:yfgLo ljsf; k|lzIf0f k|lti7fg 
-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

1
3
9

पᳯरचय 
फोहोरमलैा: 

फोहोरमैला कुनै पिन ᭢याᳰँकएको वा पᳯर᭜यᲦ सामाᮕीहᱨ वा मानवीय ᳰᮓयाकलापहᱨबाट 
उ᭜पाᳰदत ब᭭तु हो ।

यी ब᭭तुहᱨ ठोस, तरल, अधᭅ ठोस वा याँसीय ᱨपमा रहेका ᱟ᭠छन् ।
ᮤतु सहरीकरण, सुधाᳯरएको जीवनयापन र उपभोगमा आएको पᳯरवतᭅनले यसको वृि ᱟने 

ᮓममा छ ।

के᭠ᮤीय त᭝या᭑क िवभागको सवᱷᭃण अनुसार फोहोरमैला ᳞व᭭थापन नेपालको सहरी 
ᭃेᮢको ᮧमुख वातावरणीय सम᭭या रहेको जनाएको छ ।

1
4
0

फोहोरमलैा ᳞व᭭थापन 

एकᳱकृत फोहोरमैला ᳞व᭭थापन एउटा वृहत् फोहोरमैला स᭑कलन, ᮧशोधन, पुन ᮧाि᳙, र 
िवसजᭅन गनᱷ िविध हो । यसको उे᭫य वातावरणीय ᳰदगोपना, आᳶथᭅक साम᭝यᭅ र सामािजक 
᭭वीकायᭅता ᮧदान गनुᭅ रहेको छ ।

एकᳱकृत फोहोरमैला ᳞व᭭थापनका मुय पाᮢहᱨमा: 
 िनजी ᭃेᮢ, संघ सं᭭ था र समुदायमा आधाᳯरत सं᭭थाहᱨ
सावᭅजिनक/समुदाय
 ᭭थानीय सरकार (पािलका) 
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फोहोरमलैा ᳞व᭭थापनमा तहगत ्ᮧणाली 
Prevention

Reduction  

Recycling

Recovery

Disposal
Least preferred

1
4
1

Most preferred
फोहोरमलैा ᳞व᭭थापनमा फोहोर ᭠यूनीकरण 
फोहोरमैला िवभाजन/छुᲵाउने 
फोहोरमैला स᭑कलन
फोहोरमैला ढुवानी 
फोहोरमैला ᮧशोधन 

5

सावᭅजिनक-िनजी ᭃेᮢ साझेदारी 
सावᭅजिनक-िनजी ᭃेᮢ साझेदारी भ᳖ाले हाल सावᭅजिनक ᭃेᮢल ेᮧदान गदᱺ आएको समान वा 

सेवा पूणᭅ ᱨपमा वा आंिशक ᱨपमा िनजी ᭃेᮢमा ᭭थाना᭠तरण गनुᭅ हो ।
यसमा सावᭅजिनक सेवा ᮧवाह गनᱷ िज᭥मेवारी िनजी ᭃेᮢको सहभािगतामा ᱟ᭠छ ।

6

नेपालमा फोहोरमैला ᳞व᭭थापन 
 नेपालको नगर सेवामा फोहोरमैला ᳞व᭭थापन गनुᭅ पनᱷ ठूलो दबाब छ I
नगर ᭃेᮢबाट उ᭜सजᭅन ᱟने फोहोरको उपयᲦु ᳞व᭭थापन ᱟन सकेको छैन ।
  गᳯरबहᱨको बसोबास भएको ब᭭तीहᱨमा ᭭वा᭭᭝य तथा वातावरणीय खतरा िसजᭅना गरेको 

छ ।
सहरी ᭃेᮢका सुकुमबासी ब᭭तीहᱨ यो सम᭭याबाट बढी ᮧभािवत रहेका छन् ।

7
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1
4
5

सहरी ᭃेᮢको फोहोरमैला ᳞व᭭थापन मुय चुनौतीको ᱨपमा रहेको छ ।
धेरै जसो सहरी ᭃेᮢमा फोहोरमैला ᳞व᭭थापनका आधारभूत सेवाहᱨको अभाव रहेका छ ।
िवᱫीय ᳞व᭭थापन र ᳞व᭭थापन ᭃमताको अभाव रहेको छ ।

 फोहोरमैला स᭥ब᭠धी त᭝या᭑कको अभाव छ । 

नेपालमा फोहोरमलैा ᳞व᭭थापन 

11

नेपालमा सावᭅजिनक-िनजी ᭃेᮢ साझेदारी (PPP)

l

Challenges to 
municipalities

Local bodies

Innovative 
approaches

Cost effective 
services

Private sectors Effective results

Coordination and
partnership

चुनौतीहᱨ 
नगरपािलकाको माᮢ िज᭥मेवारी स᭥झनु
फोहोरमैला ᳞व᭭थापन ᮧभावकारी ᱨपमा सᲱालन ᱟन नसᲣु 
᭭थानीय सरकारको ᭃमतामा कमी
 त᭝या᭑कको अभाव 

16

िनर᭠तर…….

फोहोरमैला छुᲵाउने ᮧावधान नभएको
उपकरणको अपयाᭅ᳙ता, ᮧािविधक ᭄ानको कमी र ᭃमता अिभवृि स᭥ब᭠धी कायᭅᮓम नᱟनु  
बजेटको अपयाᭅ᳙ता 
 राजनीितक ह᭭तᭃेप
नीित, मागᭅदशᭅन, कायᭅिविधको अपयाᭅ᳙ता 
  िनजी ᭃेᮢको ᭃमतामा कमी 
नगरपािलका र िनजी ᭃेᮢ बीचमा सम᭠वयको कमी
नगरपािलकाका कमᭅचारीको अवरोध (जािगर जाने डर) 

17

चुनौतीहᱨ 
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िनकास 

149

 सफल ᳞व᭭थापनको अवलोकन गरी कायाᭅ᭠वयन गनᱷ

फोहोरमैला स᭑कलनमा ᮧभावकाᳯरता बढाउने

 समयमा नै र घर/घर स᭑कलन गनᱷ पᳯरपाटीको िवकास गनᱷ

अवसर 

150

िनजी ᭃेᮢको सहभािगता बढाउने
पुन: चᮓण नᱟने फोहोरमैलालाई ᭨या᭛डᳰफलमा ᳞व᭭थापन गनᱷ
 िवषाᲦ फोहोरमैलालाई साधारण फोहोरमा निमसाउने

मािमला अ᭟ययन 

151

घर/घरबाट फोहोरमैला स᭑कलन सेवा ᳰदन असमथᭅ ।

सन् २००२ मा सहरी वातावरण आयोजनाको लािग UNDP को आᳶथᭅक सहयोगमा 
सावᭅजिनक-िनजी ᭃेᮢ साझेदारी कायᭅᮓम ᭭थानीय म᭠ᮢालयले सं᭭थागत ᱨपमा सᲱालन 
गरेको ।  

िवराटनगर उप-महानगरपािलकाले पिहलो पटक फोहोरमैला ᳞व᭭थापनमा िनजी ᭃेᮢलाई 
स᭥लᲨ गराएको ।

हाल िवराटनगरमा फोहोरमैला ᳞व᭭थापन “वातावरणका लािग ᭭वा᭭᭝य र शाि᭠त” नामक 
सं᭭ थाले सᲱालन गरेको छ ।

 मिण दाहाल, उपा᭟यᭃका अनुसार घरबाट फोहोरमैला स᭑कलन, सडक सफाइ, नाली 
सफाइ, मरेका जनावर हटाउने र फोहोरमैला ᳞व᭭थापन गनᱷ कमᭅचारीको भनाᭅ, 
तािलम र ᭭थानीय बािस᭠दालाई समेत तािलम ᳰदने गरेका छन् ।िनजी ᭃेᮢले 
फोहोरमैला सेवा ᮧदान गरे बापत शु᭨क उठाउने गदᭅछ ।

आय बढाउनको लािग पुन: चᮓणबाट सामाᮕीको उ᭜पादन, ᮧा᭑गाᳯरक मल उ᭜पादन, चपᱮबाट 
बायो याँस उ᭜पादन गरेको छ ।

सावᭅजिनक-िनजी ᭃेᮢ साझदेारी फोहोरमलैा ᳞ व᭭थापन 
से᭡टे᭥बर ३०, २०११ 
िवराटनगर उप-महानगरपािलका 

152

िनर᭠तर…….

PPPUE  ले समुदायमा आधाᳯरत ᳰदगोपनाको ᮧयास गरेको छ ।
᮲ोतमा नै फोहोरमैला छुᲵाउन िशᭃकलाई तािलम ᳰदने गरेको ।
PPPUE ले तलका पाँच ᭃेᮢलाई ᮧाथिमकता ᳰदएको छ:
 फोहोरमैला ᳞व᭭थापन 
 सहरी सरसफाइ 
 खानेपानी िवतरण 
 नवीकरणीय ऊजाᭅ र 
 सडक र ढुवानी सेवाहᱨ 
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जनचेतना र फोहोरमैला ᳞व᭭थापन

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)

:yfgLo ljsf; k|lzIf0f k|lti7fg 
-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

तपाइलाई थाह छ, भारतको हदैरबाद सहरमा ᮧ᭜येक ᳰदन ४०० मे. 
टन फोहोरमैला उ᭜सजᭅन, स᭑कलन, ढुवानी र िवसजᭅन ᱟने गदᭅछ ?

हामीले फोहोरमैला ᭠यूनीकरण र पुन: चᮓण नगरेस᭥म हा᮫ो वातावरण 
᮳ास ᱟने छ र सावᭅजिनक ᭭वा᭭᭝य जोिखममा पनᱷ छ।
तपाइले ᳞िᲦगत ᱨपमा ᮲ोतमा फोहोरमैला छुᲵायर घर, सं᭭था, पसल 
आᳰदको स᭑कलन, ढुवानी गनᭅ सहयोग गरी वातावरण संरᭃण गनᭅ 
सᲣुᱟ᭠छ । 
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वातावरण संरᭃण गरᲅ, िव᳡लाई बचाᲑ 

फोहोरमैला ᭠यूनीकरण र पुन: चᮓण गनᭅ सहयोग गरᲅ ।

᮲ोतमा नै फोहोरमैला छुᲵाᲑ ।

Put off and discourage people 
from setting waste on fire!

Don't let the litter spoil the glitter!

िभजेको र सखूा फोहोरमैला छुᲵाउने कायᭅल े᳞व᭭थापन गनᭅ 
सहयोग पुदछ 

िभजकेो र सूखा फोहोरमलैा: 

कुिहने फोहोरमैला ज᭭त ै तरकारी, 
फलफूलका बोᮓा, सुकेका फूल र पात 
पित᭑गर, खाना र भा᭠साबाट िन᭭कन े
फोहोर िभजेको फोहोरमैला ᱟन ।

᭡लाि᭭टक, कागज, िससा, धातु, 
आ᭨मुिनयम आᳰद सूखा फोहोरमैला ᱟन ।

फोहोरमैला छुᲵाउन ᳰकन आव᭫यक छ? 
धेरै जसो फोहोरमैलाहᱨ पुन: चᮓण गनᱷ खालका ᱟ᭠छन् । जब, फोहोरमैला छुᲵाइदैन यो 
फोहोरमैलालाई पुन: चᮓण गनᭅ कᳯठन ᱟ᭠छ ।  

घरमा नै फोहोरमैलालाई छुᲵायर िभ᳖/िभ᳖ भाँडोमा  
भ᭛डारण गरᲅ
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पुन: चᮓणका केही त᭝यहᱨ 
१ टन कागज पुन: चᮓण गदाᭅ १७ ᱨख, ७००० यालन पानी ब᭒दछ । 

१ िससाको बोतल पुन: चᮓण गदाᭅ १०० वाटको ब᭨ब ४ घ᭛टा बचाउँछ । 

१ टन ᭡लाि᭭टक पुन: चᮓण गदाᭅ १०००-२००० यालन बराबरको याँसीय पदाथᭅ 
बचाउँछ ।
ᮧयोग गरेको यानबाट आ᭨मुिनयम तयार गदाᭅ ९५% ऊजाᭅ बचत ᱟ᭠छ ।

एकᳱकृत नगर 
फोहोरमलैा 

᳞व᭭थापनको 
लािग 

नगरपािलकाले 
गनुᭅपनᱷ

᮲ोतमा नै फोहोरमैला छुᲵाउने, पुन ᮧयोग, र पुन: 
चᮓण ᮧवᭅन गनᱷ 

ᮧाथिमक र ि᳇तीय स᭑कलन के᭠ᮤ र ढुवानी गनᱷ 
᳞व᭭था गनᱷ

िवसजᭅन गनᱷ सुिवधाहᱨको िनमाᭅण गनᱷ

फोहोरमैला स᭑कलनकताᭅहᱨलाई सुरिᭃत र िव᳡सनीय सेवा 
स᭥ब᭠धी तािलम सᲱालन गनᱷ 

समयमा नै फोहोरमैला स᭑कलन गरी थुᮧो ᱟन नᳰदने 

िभजेको र सूखा फोहोरमैलालाई छुᲵा छुᲵै स᭑कलन, भ᭛डारण र 
ढुवानीको ᳞व᭭था गनᱷ ।

घरबाट फोहोरमैला स᭑कलन गनᱷ सेवाको लािग 
नगरपािलकाले गनुᭅ पनᱷ
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िभजेको फोहोरमैलालाई ᮧा᭑गाᳯरक मल बनाउने

सूखा फोहोरमैलालाई पुन: चᮓण गनᱷ

सूखा र िभजेको फोहोरमैलाको अवशेषलाई ᭨या᭛डᳰफलमा िवसजᭅन गनᱷ

फोहोरमैला ᭠यूनीकरणको लािग धÆयवाद
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िवषाᲦ फोहोरमैला ᳞व᭭थापन

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)
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"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

िवषाᲦ फोहोरमैला ᳞व᭭थापन 

पᳯरभाषा:
कुनै पिन अवशेष वा अवशेष को सयंोजन अ᭠य रेिडयोधमᱮ फोहोरको 
तुलनामा  यसको रासायिनक ᮧितᳰᮓया वा िवषाᲦ, िव᭭फोटक, संᭃारक 
वा अ᭠य िवशेषताहᱨको कारणल ेमानव वा वातावरण को लािग स᭥भािवत 
खतरा पैदा गदᭅछ । या त एलै वा अ᭠य फोहोरमैलासँग स᭥पकᭅमा ᱟदँा 
भ᭛डारण , ढुवानी, ᮧशोधन वा िवशेष सावधानी िबना िवसजᭅन सᴀकँदनै ।
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᮲ोतहᱨ:

• अजैिवक तथा जैिवक रासायिनकहᱨ 
• पᮝेोिलयम ᳯरफाइनᳯरज्
• फलाम तथा ᭭टील 
• गैर फलाम धातुहᱨ 
• छाला च᭡काउने (Tanning)
• धातु पᳯर᭬करण

िवषाᲦ फोहोरमैला वगᱮकरण 

१. ᮧ᭔वलनशीलता
२. ᭃयशील
३. ᮧितᳰᮓयाशीलता 
४. िवषाᲦता 

-ᮧ᭔वलन फोहोरमैला 
-ᭃयशील फोहोरमैला
-ᮧितᳰᮓयाशील फोहोरमैला 
-िवषाᲦ फोहोरमैला 

िवषाᲦ फोहोरमलैा स᭥ब᭠धी को नीित िनयमहᱨ:

 िनय᭠ᮢण गनᱷ उे᭫य
 िन᳸दᭅ᳥  िज᭥मेवारीहᱨ
 िवषाᲦ फोहोरमैला पᳯरचालन िनयमहᱨ  

१. ढुवानीका लािग तयारी

२. आव᭫यकताहᱨ 

३. अिभलेखीकरण र ᳯरपो᳷टᭅङ
 िवषाᲦ फोहोरमैला ढुवानीकताᭅ पᳯरचालन 

१. ढुवानी गनुᭅ भ᭠दा पिहला सूचना 
२. आव᭫यकताहᱨ 

िवषाᲦ फोहोरमैलाको ढुवानी र भ᭛डारण:
 कोᮓोदिेख िचहानस᭥मको अवधारण
 ᮲ोतमा उ᭜पाᳰदत फोहोरमैलालाई ढुवानी गनᭅ ᮝकको आव᭫यकता 

पनᱷ

 ढुवानी गदाᭅ िवशेष ᭟यान ᳰदनु पनᱷ

 ᮧशोधन र िवसजᭅन गनुᭅ भ᭠दा पिहले अ᭭थायी ᱨपमा भ᭛डारण 
गनुᭅ पनᱷ
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उे᭫यहᱨ: 
१. फोहोरमैला ᭠यूनीकरण
२. ᮧशोधन िविध᳇ारा िवषाᲦता हटाउने र बेअसर गनᱷ 
३. भ᭭मीकरण िविध᳇ारा दहनशील फोहोरमैलालाई नास 
गनᱷ
३. अवशेषलाई ᭨या᭛डᳰफलमा िवसजᭅन गनᱷ

िवषाᲦ फोहोरमलैा ᳞व᭭थापन रणनीित: १. फोहोरमलैा ᭠यूनीकरण: 

 ᮲ोत संरᭃण, आᳶथᭅक दᭃता र वातावरणीय सुरᭃामा सहयोग
 समावेश गᳯरएका रणनीितहᱨ: 

- ᮲ोतमा ᭠यूनीकरण 
- पुन: चᮓण, र 
- फोहोरमैला िविनमय

२. ᮧशोधन िविध:

- भौितक

- रासायिनक र 

- जैिवक 

• िविभ᳖ छुᲵाउने िविधहᱨ 
• जहाँ तरल र ठोस िमिसएको फोहोरमैला छ ᭜यहाँ ᮧशोधन गनᱺ पनᱷ
• भौितक ᮧᳰᮓयाहᱨ:
• ि᭭ᮓिनङ, िथᮕाउन,े Centrifugation, flotation,

adsorption, stripping and RO आᳰद.

भौितक ᮧशोधन: 
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 िवषाᲦ फोहोरमैलालाई पूणᭅ ᱨपमा िवषाᲦ रिहत बनाउने 
 रासायिनक िविधहᱨमा: 
 Neutralization, Precipitation, Oxidation and 

Reduction.

रासायिनक ᮧशोधन:

 िवषाᲦ फोहोरमैलाको िम᮰णलाई कुहाउन िविभ᳖ ᳰकिसमका 
सू᭯म जीवाणुको ᮧयोग

 Tests have been conducted to degrade PCBs using 
pseudomonas & flavo bacterium.

 Psuedomonas Bacteria – Benzene, Phenol, cresol.

जैिवक ᮧशोधन: 

 फोहोरमैलाको रहकेो िवषादीलाई ९९.९९% हटाउने
 ᮧाथिमक उ᭜पादनहᱨमा CO2, Vapor र  खरानी 
 Sulphur भएको फोहोरमैलालाई भ᭭मीकरण गदाᭅ SO2, CO2, 

H2O ᱟने

 दईु ᮧकारका भ᭭मीकरण: Liquid Injection System र
Rotary Kilns.

३. भ᭭मीकरण: 
 फोहोरमैलालाई अघुलनशील, कडा पदाथᭅमा ᱨपा᭠तरण गनᱷ
 यो िविधबाट िनकललाई नाश गनᭅ नसᳰकन े

४. ठोस वा ि᭭थरीकरण 
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 यो िविधमा जिमनमा िवसजᭅन, जिमनिभᮢ िवसजᭅन, र इनारमा 
िवसजᭅन समावेश गᳯरएको

 िवसजᭅन िविधको छनौट आᳶथᭅक, ᮧदषूण जोिखमको संभा᳞ता 
लेखाजोखाका आधारमा गनᱷ 

  ᭨या᭛डᳰफलबाट ᱟने वातावरणीय ᮧदषूणको बचावट गनᭅ C/S 
आव᭫यक ᱟ᭠छ । 

५. िवसजᭅन िविध: धÆयवाद

182

सेनेटरी ᭨या᭛डᳰफल ᳞व᭭थापन

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)
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"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

सेनेटरी ᭨या᭛डᳰफल भनेको के हो? 

➢सेनेटरी ᭨या᭛डᳰफल एउटा ठोस तथा िवषाᲦ फोहोरमैला 
जिमनमा िवसजᭅन गनᭅको लािग तयार गᳯरने इि᭠जिनयᳯरङ 
िविध हो ।
➢फोहोरमैलालाई ᭨या᭛डᳰफलमा रािख᭠छ ।
➢᭨या᭛डᳰफल जहाँ िवषाᲦ फोहोरमैला िवसजᭅन गᳯर᭠छ 

᭜यसलाई सुरिᭃत ᭨या᭛डᳰफल भिन᭠छ ।
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➢ Landfill need not be an engineered site when the waste is mostly 
inert at final disposal. Inrural areawaste contain large proportion  
of soil and dirt. The practice of disposal of such waste is called as 
non–engineereddisposal method.

िसा᭠त 
➢ ᭨या᭛डᳰफिल᭑को उे᭫य फोहोरमैलालाई पुनᱷ वा रासायिनक 

संरचनालाई बद᭨ने ता ᳰक ᭜यसले वातावरण र सावᭅजिनक 
᭭वा᭭᭝यलाई खतरा नहोस् ।

Landfill Design
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᭨या᭛डᳰफलका िवशेषताहᱨ 
१. फोहोरमैलालाई छनौट गरेर रािख᭠छ र िनदᱷिशत मागᭅदशᭅन अनुसार 

᭨या᭛डᳰफल तयार गᳯर᭠छ ।
२. फोहोरमैलालाई छᳯर᭠छ र ग᮳ौ ँमेिशनले खाँᳰद᭠छ ।
३. फोहोरमैलालाई ᮧ᭜येक ᳰदन माटोको पᮢले खाँᳰद᭠छ ।
४. Most important feature of modern sanitary landfill 

design is the technology used to prevent GW pollution.

᭨या᭛डᳰफलको ल लािग आव᭫ यकता हᱨ 
१. पूणᭅ वा आंिशक ᱨपमा Hydrological Isolation 
२. औपचाᳯरक Engineering तयारी 
३. ᭭थायी िनय᭠ᮢण 
४. योजनाब फोहोरमैला Placement and Covering

᭨या᭛डᳰफल ᮧᳰᮓयाका महᱬवपूणᭅ पᭃहᱨ 
फोहोरमलैा िवसजᭅनमा भर पनᱷ स᭥भा᳞  कारकहᱨ 
➢ फोहोरमैलाको ᮧकार
➢ फोहोरमैलाको माᮢा
➢ फोहोरमैलाको िवशेषताहᱨ 
➢  ऐन तथा िनयमहᱨ 
➢ माटो र ᭭थलको िवशेषताहᱨ 

᭨या᭛डᳰफलको ᭃमता र िडजाइन अविध 
✓आकार 
✓िनमाᭅण ᭭थलको भौगोिलक अव᭭था 
✓फोहोरमैला उ᭜सजᭅनको दर 

िनमाᭅण  ᭭ थल  छनौट  ᮧᳰᮓया 
िनमाᭅण ᭭थलको िनधाᭅरण गनᱷ तᱬवहᱨ 
✓आकार, ᭃेᮢफल, र आयतन 
✓ᮧािविधक र वातावरणीय कारकहᱨs
✓जलवायु र Hydrological अव᭭था 
✓कायᭅ योजना, िनमाᭅण ᭭थलको िववरण, सᲱालन, 
इि᭠जिनयᳯरङ कायᭅ र िनमाᭅण ᭭थलको पुन᭭थाᭅपना
✓᭨या᭛डᳰफल िनमाᭅण ᭭थलको ᭭वीकृित
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᭨या᭛डᳰफलको अवयवहᱨ 
An environmental sound landfill comprises
➢An appropriate liners for protection of GW

➢Runoff controls

➢Leachate collection and treatment system

➢ Monitoring wells

➢Appropriate final cover design

Landfill Cells

᭨या᭛डᳰफल – िडजाइन र सᲱालन 
१. योजना तजुᭅमा चरण: 
➢ वा᭭तिवक िडजाइनको लािग ᮧारि᭥भक Hydro-geological र 
Geo-technical site investigations । 

२. िनमाᭅण चरण : 
➢ िनमाᭅण ᭭थलमा अथᭅ वकᭅ , सडक, सुिवधा िनमाᭅण (नाली आᳰद) 

᭨या᭛डᳰफल – िडजाइन र सᲱालन 
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३. सᲱालन चरण (५-२० वषᭅ) 
➢ Involves work at the front of the fill area
➢Operation of env installations
➢Completion of finished sections
➢Has a high traffic intensity

᭨या᭛डᳰफल – िडजाइन र सᲱालन 
४. सÌपÆन चरण (२०-१०० वषª) 

➢It involves termination of actual filling to the time when
envt. Installations need no longer to be operated.

➢The emissions may have decreased to a level where they do
not need any further treatment and can be discharged freely into
the surroundings.

5) Final storage phase

➢In this phase the landfill is integrated into the surroundings for
the further purpose, no longer needs special attention.

᭨या᭛डᳰफल – िडजाइन र सᲱालन 

᭨या᭛डᳰफलका फाइदाहᱨ 

✓माटोको गुण᭭तरमा सुधार ᱟने ।
✓ जिमनको भाग मािथ उकािसने । ᭨या᭛डᳰफललाई 

नगरपािलकाको पाकᭅ , खेल मैदान, ग᭨फ मैदान आᳰदको ᱨपमा 
िवकास गनᭅ सᳰकने ।
✓ᮧािविधक ᱨपले ठूला सहर र धेरै जनस᭑या भएको ᭭थानमा 

उपयुᲦ ᱟने ।
✓ भ᭭मीकरण िविध खᳶचᭅलो र अवशेषलाई पुन ᭨या᭛डᳰफलमा 

िवसजᭅन गनुᭅ पनᱷ ।
✓सबै फोहोरमैलालाई पुन: चᮓण गनᭅ नसᳰकने ।  

बेफाइदाहᱨ 

✓ ᭭थानीय समुदायले सधै ँिवरोध गनᱷ, 
✓आᳶथᭅक स᭥भा᳞ता दरूीको आधारमा उपयुᲦ ᭭थल पᱫा लगाउन गा᮳ो 

ᱟने ।
✓पूणᭅᱨपमा सुरिᭃत ᭨या᭛डᳰफल िनमाᭅण गनᭅ नसᳰकने । Leachate 

को ᱨपमा ᮧदूषण बािहर िन᭭कने ।
✓जसलाई िनयिमत ᱨपमा अनुगमन, ममᭅत स᭥भार 
गरी ᮧशोधन गनुᭅ पछᭅ ।
✓हावा, माटो, पानी र ᭟विन ᮧदषूणले मानव ᭭वा᭭᭝यमा खतराको 

स᭥भावना रिह रहने ।
✓यᳰद उिचत ᳰकिसमले िडजाइन, सᲱालन र स᭥भार ममᭅत नगरेमा 

᭭थानीय Ecosystem लाई ᭃित पु᭧ याउने । 
✓कामदार र Scavengerस  को ᭭वा᭭᭝य र सुरᭃामा उᲬ जोिखम ᱟने । 
✓उᲬ लगानी ᱟने ।
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सावᭅजिनक, वातावरण र ᭭ वा᭭ ᭝य स᭥ब᭠धी चासो 
➢ ᭨या᭛डᳰफल वᳯरपᳯरको वातावरण ᮧदषूण ᱟन ᱟदँनै ।  
➢ Hydrology (GW flow) and geology (Rock type, soil

permeability) को कारणले जिमन मुिनको पानीलाई िसधै ँअसर गदᭅछ ।
➢᭨या᭛डᳰफलको अवि᭭थित होचो ᭭थान र िसमसार ᭃेᮢमा ᱟनु ᱟदँनै । 

फोहोरमैलाल ेसतहको पानी र भूिमगत पानीलाई ᮧदषूण गनुᭅ ᱟदँनै ।
➢ बाढी आउने समथर जिमन, नदी ᳰकनारमा पिन अवि᭭थत ᱟनु 

ᱟँदैन । ताल वा पोखरी देिख क᭥तीमा पिन ६० िमटर टाढा ᱟनु 
पछᭅ ।
➢ ᭨या᭛डᳰफलको आधार र जमुिनको पानीको सतह बीचको ठाडो दरूी 

१.५ िमटर ᱟनु पछᭅ ।
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सेनेटरी ᭨या᭛डᳰफल ᭭थलमा सतहको 
पानी बᲨे नाली र Leachate 

᳞व᭭थापन
P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)

:yfgLo ljsf; k|lzIf0f k|lti7fg 
-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

᭨या᭛डᳰफल 

• ᭨या᭛डᳰफल भ᳖ाले 
फोहोरमैला लगेर थुपानᱷ 
᭭थानलाई भ᳖े गᳯर᭠छ । 

• परापूवᭅकाल दिेख न ै
᭨या᭛डᳰफलमा फोहोरमैला 
िवसजᭅन गनᱷ चलन रहकेो 
छ ।
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᭨या᭛डᳰफलको वगᱮकरण 

१. खुला ᱨपमा थुपानᱷ 
२.  िनयि᭠ᮢत ᱨपमा थुपानᱷ 
३. सेनेटरी ᭨या᭛डᳰफल

᭨या᭛डᳰफल Leachate 
 ᭨या᭛डᳰफल सᲱालन गदाᭅ एक 
ᮧकारको तरल पदाथᭅ िन᭭क᭠छ 
जसलाई Leachate भिन᭠छ । 

 यो एउटा जिैवक िवघटनबाट 
उ᭜प᳖, तरल फोहोरमैला र 
वषाᭅ᭜को पानीको िम᮰ण हो ।

 यसमा उᲬ जिैवक काबᭅन, उᲬ 
नाइᮝोजन  र अ᭥ल ᱟ᭠छ । 

᭨या᭛डᳰफलमा Leachate को बनौट 

Constituent Typical Ranges1

Constituent Typical Ranges1

᭨या᭛डᳰफलमा Leachate को बनौट 

89



᭨या᭛डᳰफलमा याँस 

• Component 
Methane Carbon 
Dioxide Nitrogen 
Ammonia

Percent (dry volume basis) 
40-60%
40-60%

2-5%
0.1-1.0%

⚫ Methane : यो ᮧ᭔वलनशील र िव᭭फोटक ᱟ᭠छ ।
⚫ Carbon Dioxide: वातावरणलाई हािनकारक नᱟने । 

• Nitrogen: वातावरणलाई हािनकारक नᱟने ।

•Ammonia: हावामा एमोिनया भएमा आँखा, नाक, घाँटी र फोसो 
पो᭨ने ᱟ᭠छ ।

जैिवक-ᳯरयाटरको पᳯरभाषा 

“..... एउटा सेनेटरी ᭨या᭛डᳰफल जैिवक फोहोरमैलालाई ᱨपा᭠तरण र 
ि᭭थरीकरण गनᱷ उे᭫यले सᲱािलत सू᭯म जैिवक जीवाणु वृि गनᱷ 
ᮧᳰᮓया हो । 

᭨या᭛डᳰफललाई Bioreactor को ᱨपमा ᳰकन 
सᲱालन गᳯर᭠छ?

⚫फोहोरमैलालाई ऊजाᭅमा बद᭨न,

⚫ Leachate लाई भ᭛डारण र ᮧशोधन गनᭅ, 

⚫ हावा ᮧा᳙ गनᭅ, 

⚫ ᳰदगोपनाको सुिनि᳟त गनᭅ ।
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⚫These reactors had 
diameter and 
height of 0.30 and 
1.25m,respectively

⚫PVC leachate 
collection pipe with 
a diameter of 1.8 
cm was installed at 
the center of the 
bottom of the 
reactor.

⚫Leachate was 
collected in a 
transparent 
container

• A leachate 
sampling port was 
installed in the 
collection pipe.

• A tap-water 
addition port was 
installed at the top 
of the reactor.

• A distribution pipe 
was installed at 
the top of the

reactor to add liquid 
to the waste mass.

•A 1.8cm diameter 
PVC pipe was used 
to construct a gas-
sampling port

Experimental design and operation

⚫One reactor was operated as a control 
without leachate recirculation (RC).

⚫while the other two served as 
experimental reactors, one with leachate 
recirculation (R1)

⚫and the other with leachate recirculation 
and supplemental water addition (R2).
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काठमाडᲅ उप᭜यकाको नगरपािलकाको 
फोहोरमैला ᳞व᭭थापन र िवसजᭅन – एक 

मािमला अ᭟ययन 
P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
(Established by Local Development Training Academy Act, 2049)

:yfgLo ljsf; k|lzIf0f k|lti7fg 
-:yfgLo ljsf; k|lzIf0f k|lti7fg P]g, @)$( åf/f :yflkt_

"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

का.म.पा. को फोहोरमैला उ᭜सजᭅन र स᭑कलन 
• Waste Generation 0.3 kg/p/day
• Total domestic waste gen. App. 246 ton/day
Others
• Commercial waste (12%)app. 30 ton/day

• Street Waste (12%) app. 30 ton/day

• Waste from VDC (12%)
• Total Generation

30 ton/day
335 ton/day

• Collection 306 ton/day
About 70% waste are organic

फोहोरमैला संरचना 

2.50%Metal 

0.92%Textiles  

3.02%
Rubber
0.54%

Paper 
8.51%

Plastic  

9.18%

Glass Inert Materials
4.33%

Leather

0.12%

Organic  

70.87%
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काठमाडᲅमा फोहोरमैला ᳞व᭭थापनको वतᭅमान 
अव᭭था

 स᭑कलन र ढुवानी 
 कुचीकार: १०१८ जनाले दिैनक 
बढानᱷ 
 सडक ᳰकनाराको फोहोरमैला 
पािलकाले वा िनजी सेवा ᮧदायकले  
ढुवानी गनᱷ 

टेकु ᭭थाना᭠तरण के᭠ᮤ: 
८१ एकाइ ) ᳯटपर, ᯡयाटर) 

ᮧाथिमक स᭑कलनको लािग र २५ 
एकाइ (१७ Roll q ip r )  

Road sweeping

New vehicles

हामी कहाँ छᲅ? 
• नगरपािलकाहᱨ पूणᭅ ᱨपमा िज᭥मेवार 
• का.म.पा.को नयाँ िविधहᱨ 

– घर/घरबाट स᭑कलन
– सेवा श᭨ुक ᳞व᭭था
– ᮲ोतमा नै छुᲵाउने 
– ᮧा᭑गाᳯरक मल तयार गनᱷ 
– िनजी ᭃेᮢको सहभािगता 

• वामती नदी ᳰकनारमा फोहोरमैला थुपानᭅ छोडेको 
• कायᭅ योजना तयार गरेको

फोहोरमैला स᭑कलन वाहनहᱨ 

Tractors

Mini-Compactor

Tipper

Need to replace

Teku Transfer Station

Newly Constructed by Japanese 
government – direct loading 

system 2005
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फोहोरमैला ᭠यूनीकरण 
- ᮧा᭑गाᳯरक मल: 
- गᲽाउले ᮧा᭑गाᳯरक मल:
- पुन: चᮓण गनᱷ फोहोरमैला स᭑कलन गरी “कवाडी” लाई बे᭒ने:
-फोहोरमैला स᭑लन गनᱷ ३०-३५ समूह:
- वडा न.ं २१ मा सामुदाियक पुन: चᮓण के᭠ᮤको ᭭थापना:

ᮧा᭑गाᳯरक मल 

Compost bin Vermi-composting

अि᭠तम िवसजᭅन 
• ५ जुन, २००५ मा िससडोल 

᭨या᭛डᳰफल सᲱालन 
• दिैनक ३००-३५० टन फोहोरमैला 

᭭थाना᭠तरण 
• दीघᭅकालीन योजना तयार 

᭨या᭛डᳰफल ᭭थलमा सᲱालन बहाव 

Weighing by weighbridge Unloading Waste

Spreading  
Waste

Soil Covering
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Komatsu Dozer Sheep Footed Compactor

Roll Of Truck (7 tons) – 17 nos.Compactor (7 tons) – 7 nos

᭨या᭛डᳰफल ᭭थलमा वाहनहᱨको ᳞व᭭थापन 
सामािजक पᭃ: 

- फोहोरमैला स᭑कलन सेवा: ८९% घरधुरी
- ४१% उᱫरदाताको ᮧा᭑गाᳯरक मल ᮧित सकारा᭜मक धारणा ᳞Ღ 
गरेको 
- गैर सरकारी सं᭭थाको सहभािगता 

िवᱫीय पᭃ: 
- का.म.पा. ले १७ िमिलयन फोहोरमैला ᳞व᭭थापनको लािग खचᭅ गनᱷ 

गरेको जुन पािलकाको ज᭥मा खचᭅको ३०-३५% रहकेो

᭨या᭛डᳰफल ᭭थलमा वाहनहᱨको ᳞व᭭थापन 

आम िशᭃा 

Public awareness program

᳞व᭭थापकᳱय पᭃ: 
- फोहोरमैला ᳞व᭭थापन शाखा 
- याि᭠ᮢक शाखा, र 
-  वातावरण महाशाखा अ᭠तगᭅत 

᭨या᭛डᳰफल ᭭थल ᳞व᭭थापन शाखा 
- ज᭥मा फोहोरमैला ᳞व᭭थापन 

कमᭅचारी स᭑या: १२९९ (ज᭥मा 
कमᭅचारीको ६०%)

सं᭭थागत सबलीकरण र सं᭭ थागत ᮧब᭠ध:
– कमᭅचारीको ᭃमता अिभवृि (तािलम, अ᭟ययन, र राि᳦य 

तथा अ᭠तराᭅि᳦य कायᭅᮓममा सहभािगता) 
– त᭜कालीन र दीघᭅकालीन कायᭅ योजना तयार

आम िशᭃा 
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• PPP कायᭅᮓमबाट फोहोरमैला ᳞व᭭थापन ३५% मा पुगेको
• ४०% भ᭠दा बढीले सेवा शु᭨क िनजी ᭃेᮢलाई भुᲦानी गनᱷ गरेको
• सावᭅजिनक चपᱮहᱨको पुन᭭थाᭅपना गरेको
• सहरी सरसफाइ सुधारको लािग घ᭥ुती चपᱮ िनमाᭅण भइ रहकेो
• नयाँ िनमाᭅण गᳯरने घरमा सेि᭡टक Ჷा᭑कᳱको ᳞व᭭था गरेको (४०% 

घरमा) 
• नयाँ िनमाᭅण गᳯरने घरहᱨमा वषाᭅ᭜को पानी स᭑कलन गनᱷ र पुनभᭅरण 

गनᭅ िविनयमावली तयार गरी कायाᭅ᭠वयनमा ᭨याएको । 

ᮧभावहᱨ 

धÆयवाद
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ᳰफ᭨ड अ᭟ययन ᮪मण
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"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय
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जाँच सूची 

 निजकको ᭨या᭛डᳰफल ᭭थल वा ᭭थाना᭠तरण के᭠ᮤको ᮪मण 

 अ᭟ययन ᭃेᮢको िवभाजन 

 ᭨या᭛डᳰफल वा ᭭थाना᭠तरण के᭠ᮤको ᳞व᭭थापन 

 छलफल ??????।

धÆयवाद
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फोहोरमैला थुपानाᭅले वातावरण ᮧदषूण

P >>> +977 (1) -5522004, -5521051
F >>> +977(1) - 5521521
E >>> ldta.org.np@gmail.com
W>>> www.ldta.org.np

Local Development Training Academy
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"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

अनुिचत Dumpsite 

 नकारा᭜मक वातावरण असर 

 स᭑ᮓिमत रोगहᱨ फैिलने 

 चेतनाको अभाव 

 नगरपािलकाको अᮧभावकारी फोहोरमैला ᳞व᭭थापन 

 जिमन र पानी ᮧदषूण 

 नालीमा अवरोध 

 जैिवक िविवधतामा नोसान 
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नेपालमा फोहोरमैला ᳞व᭭थापनको दृ᭫ य

 सामुदाियक फोहोरमैलाको स᭑कलन, ढुवानी र िवसजᭅन गनᭅ सम᭭या

 चेतनाको कमी र गᳯरब मािनसहᱨ अ᭭व᭭थकर ᭃेᮢमा बᳩ बा᭟य

 सामुदाियक फोहोरमैला अवैध ᱨपमा थुपानᱷ 

 फोहोर ᭢याᲣेँ भाँडोको अभाव 

 फोहोरमैलालाई खुला ᮝकमा ढुवानी 

 फोहोरमैला थुिᮧनाले 
नाली ब᭠द ᱟने 
 ᳲझंगा, ᳰकराको वृि

 ला᭥खुᲵेको वृिको 
कारण मलᳯेरया डे᭑ग ु 
रोग

 मुसाको वास᭭थान –
रोज फैिलने, केवल 
काᳯटने 

अ᳞वि᭭थत फोहोरमैला िवसजᭅन गनाᭅले वातावरणमा पनᱷ 
नकारा᭜मक असरहᱨ

 पेशागत खतरा 
 तनाव ब᭚ने 

 धाᳯरलो औजारबाट घाइते ᱟने

 दघुᭅटना ᱟने

अ᳞वि᭭थत फोहोरमैला िवसजᭅन गनाᭅले 
वातावरणमा पनᱷ नकारा᭜मक असरहᱨ

 खुला ᱨपमा फोहोरमैला बा᭨ने 
 हावा ᮧदषूण 

 िबरामी ᱟने 

 दृ᭫ या᭜मक कमी 

अ᳞वि᭭थत फोहोरमैला िवसजᭅन गनाᭅले 
वातावरणमा पनᱷ नकारा᭜मक असरहᱨ
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 खुला ᱨपमा ᮝकमा फोहोरमैला स᭑कलन 

अ᳞वि᭭थत फोहोरमैला िवसजᭅन गनाᭅले वातावरणमा 
पनᱷ नकारा᭜मक असरहᱨ

 फोहोरमैला स᭑कलन गनाᭅले 
 सडक तथा खुला ᭭थान 

फोहोर देिखने 

 ᭡लाि᭭टक झोलाको कारणले 
जनावरहᱨ मनᱷ 

 खुला ᱨपमा फोहोरमैला 
थुपानाᭅले यातायातमा 
रोकावट 

 वषाᭅत् समयमा पानी ᮧदषूण

  दगुᭅ᭠ध फैिलने 

अ᳞वि᭭थत फोहोरमैला िवसजᭅन गनाᭅले वातावरणमा 
पनᱷ नकारा᭜मक असरहᱨ

 वातावरणीय िज᭥मेवारीहᱨ – पुन ᮧयोग, पुन: चᮓण, र ᭠यूनीकरण 

 ᮧभावकारी फोहोरमैला िवसजᭅन र ᳞व᭭थापन 

 िनय᭠ᮢण र ᭨या᭛डᳰफलको अनुगमन 

 फोहोरमैलाको ᱨपा᭠तरण योजना 

 अ᳞वि᭭थत फोहोरमैला िवसजᭅनको लािग द᭛ड 

 जनचेतना 

 उपयᲦु नीित तथा कानुन 

फोहोरमैला ᳞व᭭थापन रणनीित फोहोरमैला ᳞व᭭थापनको लािग रणनीित
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फोहोरमैलाबाट ऊजाᭅ
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F >>> +977(1) - 5521521
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W>>> www.ldta.org.np

Local Development Training Academy
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"An Autonomous, Professional, Client 
Centered, Gender Responsive National 

Institute of Excellence in the area of 
Local-Self Governance."

LDTA >>> नेपाल सरकार
सɨ घीय माͧमला तथा सामाÛय Ĥशासन मÛğालय

यसको अथᭅ

फोहोरमैलाबाट ऊजाᭅ िनका᭨ने ᮧिविधले फोहोर पदाथᭅलाई इ᭠धनको िविभ᳖ 
ᱨपमा ᱨपा᭠तरण गछᭅ जसलाई ऊजाᭅको ᱨपमा उपयोग गनᭅ सᳰक᭠छ । 

फोहोरमैलाको उपयोग 
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Composting

Waste 
Collection

Secondary 
Segregation

Cattle Shed

Vermi –
Composting

Drying  
Unit

Office
Admin

Tertiary 
Segregation,  
Processing 

and storage 
Unit

Liquid
Waste 

Management

SLWM

एकᳱकृत र ᳰदगो ठोस तथा तरल फोहोरमैला ᳞व᭭थापन (अ᭠तरस᭥ब᭠ध)

ᮧिविधको पुनरावलोकन

ᮧिविधको छनौट

• CO2 Control
• DXNs Control
• Emission Control
• Landfill Control

Environment

• Cost Control
• Profit
• GrowthEconomy

• Energy Recovery
• High Efficiency
• Utilization / SaleEnergy

• Waste type
• Waste quality
• Waste content

Waste 
Characteristics

वातावरण 

Source: Sewage and Industrial Effluent Treatment, J. Arundel (Blackwell Science, 1995)
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Mass र ऊजाᭅ स᭠तुलन 
Technology Plant Capacities (TPD 

MSW)
Power Generation 
Potential (MW /100 TPD)

Biomethanation 150, 350, 500 and 1000 1

Landfill with Gas recover 100 0.4

Gasification 500 2

Compositing NA NA

Incineration 500 1.24

ᮧिविधहᱨको लेखाजोखा

WTE technology options have been analysed using a set of five main evaluation
criteria:

• System Configuration (0-30)
– Simplicity and operability (0-12), process flexibility (0-12) and scale-up potential (0-

6).

• System auxiliaries (0-30)
– Pre-treatment (0-20), post-treatment (0-10).

• Environmental Aspects (0-30)

• Resource Recovery (0-30)

• Commercial Aspects (0-30)
– Capital Cost (0-12), Operational Cost (0-12), Track Record (0-6).

मू᭨या᭑कन जाँच सूची WTE ᮧिविधहᱨको छनौटको लािग मापद᭛ड
CRITERIA INCINERATION ANAEROBIC DIGESTION GASIFICATION/ PYROLYSIS

Power generation Steam turbine Gas turbine Gas/Steam turbine

Efficiency 50 – 60% (based 
on
volatiles)

85-90% (based on 
calorific value)

50 – 60% (based on 
volatiles)

90-95% (based on 
calorific value)

Residue Ash Digested slurry Ash, Char

Residue Disposal Landfill Farm land Reuse possible, or as roading 
material

RelativeCapital 
Cost

Very High Medium Very High

O&M High Low Limited (few moving parts)

Commercial viability Less viable owing to 
costly downstream air 
pollution control

Readily viable Varies considerably
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CRITERIA INCINERATION ANAEROBIC DIGESTION GASIFICATION/  
PYROLYSIS

Air Pollution Overall Dust Collection, Gas 
Scrubbing (Elaborate)

H2S – Scrubbing 
(Compact)

Dust collection, Gas 
scrubbing (Compact)

Water Pollution Minor Down-stream aerobic Low

Solid/Hazardous  
wastes

Ash to Landfill Stabilised sludge Ash/Slag (Reuse)

Environmental  
impacts

Can be minimized 
(costly)

Minimum Can be controlled 
(additional costs)

Waste disposal Complete, except for ash 
to landfill

Complete except for 
sludge stabilization

Complete, except for ash

Waste Collection Municipal/Agency Municipal/Agency Municipal/Agency

WTE ᮧिविधहᱨको छनौटको लािग मापद᭛ड WTE को वातावरणीय ᮧदशᭅन 
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फाइदा

Carbon Credits को मा᭟यमबाट उ᭜ᮧेरणा र नगद ᮧवाह  
फोहोरमैला ᭠यूनीकरण (As MSW increase at approx 1-1.33%) Reduction in release of

GHG and toxins into water.

ᮧशोधन के᭠ᮤ सᲱालन गनᭅ थप इ᭠धनको आव᭫यक नपनᱷ 

Supply linkage issues don’t exist after tie-up’s with ULB’s. ᳞ावसाियक ᱨपमा कारगर 

पᳯरपᲥ ᮧिविध 

सहरी सरसफाइमा वृि 
िवषाᲦ याँस उ᭜सजᭅनमा िनय᭠ᮢण 

सरकारको  िवᱫीय सहयोग 

फोहोरमैला िनय᭠ᮢण 

भ᭭मीकरण प᳟ात् धातु ᮧ᭜युपलि᭣ध 

बेफाइदा 

᮲ोतमा फोहोरमैला छुᲵाउने अभाव 

ᮧािविधक िव᭄ता र उपयᲦु सं᭭थागत ᮧब᭠धको अभाव 

सहरी ᭭थानीय िनकायहᱨको सही स᭑कलन, छुᲵाउने िविध, ढुवानी र ᮧशोधन/िवसजᭅन गनᭅ 
चाहना नᱟनु
चेतनाको अभावमा नागᳯरकको फोहोरमैला ᳞ व᭭थापनमा भावशू᭠य सोच

फोहोरमैला ᳞व᭭थापनमा सामुदाियक सहभािगताको अभाव । महसुलमा ᭟यान ᳰदन आव᭫यक 

सहरी सेवा िवतरणमा जᳯटलता 
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Introduction 

Al nll lc\·cls of socioeconouuc Jc,·clopmcnl. hunuu1 bc1ugs 
p1oducc sohd \\·astc The tnoducllon of ,,·aste 1s closcl\ 
hnJ..cd 10 l>cha,·1our and a.ttltutlc..'i ln the pasL liulc \\':L~ 
"·as tcdy .,Jmosl cvc:r:1.l:uns ":is 1cuscd rce)clcd_ or assu1u· 
lated 1n10 the soil 13.,·c11 todoy. 1n s1nnll rtunl comJ11un1lJe.s, 
IHllUl'C \1Sll l'\ ll~· t:tkcs C:ll C. vr lJ1c \\'nSlC \Vith n fC\V IOCllhSCd 
cxccpt1un", 1hc dun1p1ng o f orgnn1c \\' flSh.: riroun d houses 10 
1 urn I corn1nun1ucs cn:usc.s re,, problcn1s: natunll systcrus 
01 e ilh lli! to nbsorb 1t and 1-cc\ cl~ Its nutncnts 

Concc!Olf :tt1on of people 111 urUnn nrctts '' 1tl:i very high 
populnt1on dcns1t1es. use of uon·lnodcp:rndablc 01ate11als. 
nc'' sou1ces ()f,,as1c (sJwps. 1ns111uuous, nod frn:toncs) nnd 
the n1n1n1:un:l1lCc of 1rad11H1u~I hnb1ts nnd a:1unt<l¢S, i.lppro· 

pn:uc to rur;il but not to u1bnn 11' 111~!~ h:tvc disturbed 1111:-. 
bnlnnc~ lu lO\\nS. the dw11p1ng of ''nst~ ilroLmd houses 
1\!s11lts 111 t11l ll CCun1ul;il1on ofhcnllil nod cnvi1onnlcntill prob ~ 

terns 
I he concept of \vaste: i'IJ:\11agcr11cn1 plann~ng 1s fnu Iv 

nc'' to Nepal £-t.1p1d urbnrusnt1on s ince 1950 has forced 
runn\ tO\\ OS tO lf'\ nnd tacl-..lc the problc111 ('he qual.ll) of the 
Utb:'IO ~O\ 1r0t\O\COl IS a 111::1tlt.r or gtO\\ Ill~ COllCCnt ;u1d lhC 

unpOJ1nncc of cffictcnt solid ,,n,,.h: rn<inagcmcnt as being 
IJ\C"!l\Slll~I\ 1cc~111scd cThap:t. 1987\ }':ie\c:J1bclcss man\ 
f:.cto1s net :ig.au\st effL~h\'c: ~ohd \\Osle n1anagcmcot , 111· 
c l11d111g 1111dit1onal values. rclu.uous behcfs. nnd Lhe caste 
sys tent \Vo1 l" 1t!q u11111g d1rcc1 oon1 net \v11 l1 '''t1Stes 1s stntt.l) 
fo1 the"'"~" clnss.cs Tcchn1cnl nnd orgnn1saL1onnJ p roblcn1b 
nnd the nbsc11ce of cn ,·1ron111cnlnl qunhl) standards nlso 
n1lub1t the de' c lOpltlt.!lll o( an nCCCl)tnble Jcvel Of So}ad \\3SlC 
111m10g~mcnt (Joslu , I 9K7) 

This pnper seLS out lO TC\ IC'' avn1l:tble utfomlahon on 
sohd ''a~lc nnd 1ts man:i:gentcnt 111 lhc urban :t.reas ofNcpnl 
\'\llh SJlCCtfic focus on the nntu1c ond c\.lcnl oflhc proble:n1 
the 111fo 1mtn1011 _g..,ps_ nad tl1e ndvccs.e t:nvironmcnl~I nnd 
11colth unpncts resulting. f1 011t uncollected \\':lstes Suutcg1cs 

~· 

II 
I 
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v 

for niorc cffcc11ve Lreauncnt of sohd \\i\.Slcs tn Nepal :ue 
chscus.scd. pn1lltularl\ those \Vh1ch stress Lhc role of\\'Omen 
r111<l chddrc11 

Dcf1n1Lio11s of solid \Vaslc tutd tlS c.on!>tiLucnLs vary 
gn:n.1 ly rrc.n11 COUllll"', to COUDLI) Fo1· the pur poses of LlHS 
st11d~ 11 1;1h!1 1~I ts ''asLc '' hen it is not cons1dc1cd useful by 
11.s O\\ncr :1ntl fo1 tluJl 1e:ison 1s not uf l11s 01 her concern 
··Sohd \Va4'1C Jc...~CJ'lbcs noa-ltquut \\tl<tc 1nalcnaJs IL is n 
rclnt1' c ti;:11n because sludg~ of cert.run k111ds fall ''·1thin th.! 
scope of solid '' nstc oiann.~e:rnent 

As the solid ''astc problem 1s 1nn1nly rein.led lo 1.1rl>:1n 
nrc:is the nc'.'r\l chnptcr ,,.,11 dcnl \\'1t h the p1 ocess of 
u1bn.n1sat1c 11 111 Nepol 
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Solid Waste: An Urban Probleni 

The p1occss ofw·ba111sauon ha~ lx-cn slo\\ 111 f'cpaL p1111ln· 
1'1Jy bect1usc of its gcog1'bph1cal rcnlOlcncss. 1n11cc.ess1b1l1t), 
ond 1ugged topogn1phy. T hc....-.:c i:H.;tors hJ\'c ensured the 
perpcll&:1l1on of1 urnl subsisrencc pock-Qt econon11cs (lCl~IOD. 

1986) 
Chnnges a!lcr 19~0. bo"cvc1. h ad a sogn11icanl 1mpac1 

On lhC pnc~ o r111bo 11 1fUlll()H .£\n n lll l·ltlU(un n CRll'll)illbtfl and 
the 1i.:s\1l l 1ng a\'a1h1b1l1ly o f 11c\ \ lnnd 1n Llic ferule v:illcvs 
c:\.-pan.~1un of tnfras11 uclurc nnd 11nprot·ed 1ucd1c:tl cau! nnd 
povcrl) nnd popuf3t1on pressure 111 the lulls .111 .:ncouragccl 
nugroL1on rind 1hc conce11lrntio11 o f people a ro und trnd111g 
cent.I Cti l::xp:1nd1ng t 11Hlc "1tJ1 I 11di11. the ult~ cx:hu:Lion of 
dcvclop111cnl p lans H"I. \\Cll as 111c1i:as1ng fu1c1gn nss1stnncc 
spun~ u•ban gJO\\lh 

R..:!t1onnl d1ffc1<:nccs 1n u1 ln1n gn.:>'' tJt 1 riles arc ouu1l>fe 
The conccn11 n1ioll or N~1n1rs u1bnn poplllnl10 11 111 Lhc tcrn1 
nod in th.:1· tcrai has ~tc;id1 ly lUCu:;iscd (GO pc.1 cent ut 19~7 ns 
compared to ~round 17 per c~nl 111 195:!:15·1) due to the 
produth\'C' resource base .. long \\.llh 11'1-1 111g1auon and hnl. 
ag¢s \\ llh India s mco 1.hc I Y5()s T he p1opo1 uon of u1lJ011 
popul;:tllon 1n the 1'.nlhn1nndu vnllc) t1LC cap1t111 :1.nd tirst 

urbau centre. hns dcchned from g:; poi ccut m 195215·1 lo 29 
per ccnl m 1987 (ll:mskota cl ol 1990) 

A hhoug.h rog1011nl 1n chnn1c1cr~ u1ba111sal1on \\111 l>c 
the n 1ost diS1 Lncltvc fct'llure o f soc1occono n1 ic devclopn1cn1 

i n Ncp:d 1n fu ture dccru:ics The urban populnL1011 1nc.rcascd 

from 2 9 percentof1hc Lol."ll m 19~2/54 to9 pcrccntm 1988 
nnd is likely U) be 14 per ""DI m 200(), with " growth rnlc or 
G . .5 pe1 ccnl d uring 1he pcnod fium l 988 lO 1hc year 2000 
(UNDP 19<J()n, Shnrmn, 1989) (Figur~ 1) 

In lenns of :1b~olulc popul:1t1on Knthn1:.ndu 1s still the 
largcsl I0\\11, nnd n 1ccenl stud) conducted b\ UNDP ( 1990) 
p redicts 1ha1 Lb1s fncto1 \\•Ill rc.inn1n constn111 fo1 t..hc llC.'\t 
decade. Knl lunandu's g_1'0\Vlh 1·ntc is currcrHI\' esl1matcd :11 
4.60 per cent {Thapo. 19&9) 

... 
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So11d •/\taste ~.'ia~ngement 1n Urban Nepal A Review 

Level and Growth of Urbanisation in Nepal 

" I 
,. 

IN l(f.l 

Figure 1: Level and Growth of Urbanisation Jn Nepal 

4 

Urb:in dcvclop1nc11t 11'1 Nepal hns been chnolic nnd 
unplnnncd (Shnrrnn_ 198 7) :mcl nlong \V1lh 1ncrcasu1g indus
lnal ond comn1crcinl ncll\'Jl JCS~ hns "Jed to a dctcnoration 111 

tl": u.rbun hv ing cn,·1ro1uncnt (.Josh t. l 987) T he pressure on 
tl1c e.xisttng 1ofrnstruetLu·e· ro:ids. se\verage, dr:i1n;igc~ sohd 
\\'nslc 1nnnagcn1enl. and elcctnerty; as gro\ving, \V1tl1 nn 1n
cteas1ng UlC1dcncc or o verload and brcnkdo\Vll, The dcn1ands 
or1 solid \\'nstc man~ge1nc11t11re pnrcicularly senous (J3nnskotn 
ct nL 1990). 

In urban Nepal. the persistence of lraditional a ttitudl!s 
nnd 1n1ditionol '""'slc disposal bnbits in both rcsidcnuaJ and 
industrial areas is 1uunpc1·1ng efiOrts by locnl ;1u11toritics lo 
collcct nnd dispose of \\'nstcs safely and cfrccLiYcly Mini1na l 
commuruty awareness nad concern mcnn. for example,, Lhnl 
the follo\ving prob)e1ns ht1ve ;inscn 
• People do nol perceive \Vastc heaps as proble n1 :ire.as. 
• Ernµty land. ~lrccts. fo<)l,pt1lhs1 and s lrcnms, urc used as 
dum1nog sites 
• Se,veragc systen1s beco1nc b locked ;ind n1;ilfhncuo11 . 
• Tndust:ries dispose o r solid \\'3StC! aocl untreated '''0Ste 
\vnler into rivers and open drains. 
• River \Valer nod ground,vater~ imporlnnt sources of drink· 
1ng \Valer , nre <!Onlnminntcd dlrcclly or indirectly by solid 
\VRSlC 
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Soha Was~~ AA Uroan Probtcn1So~d Was.!e ~.tar.agement 1n Vrbo:ll\ Nepal A Re'.·re>tJ 

• 0c<tmlpos1llon 3nd UK:ffiCIClll bu1ntng of solid \\ OISlC 

contnbuh!S 10 :ur pollulJon 1·1tc K:1Lhn1i'lndu \alley as CSJ>I!· 
c1allv vulnerable 10 nrr pollution becnuse: of 1ts bn\\ l-lihc 
l<>pO!..'fflJ)h~ . clcnsc populatfrn1. 1ndusln:ll dc,elopzncnl i\11U 
Lhc BT0\\'1ng nu111bcr of 111otor vcl11clc~ 

• Lnnd pollute-cl \Vith sol1d \\':ts-le c111111ot be used fol' nlhc1 
purpo~cs 

• Thi.! p1oµoruon o r 1l(Ul·b1odcgrndnbles nnd haz;irclon ~ 
\\'n$lC IS HltfC(l$1ns 

In 1hc long tcnn. p108JCSS 1n sohti \\nstc mm.:tgcn.cnl 
\\all depend on gretucr con1mu1u1' p:u11c1p:llJon and Oii bcl 
1e.r urbnn mnnngen1e11t:lnd plilnn1ng (Shanna. 1987. UNOP 
1990) ln1por1ant uuuat.sve.s hn,·c been 1.,,ken lo raise co1 n
rnun1ty n\\'n1eness rind lo unpl'O\'C the cJficiene,· of sohd 

\vnslc nH1nngcn1cnL 111 Nepo l (Sho1111 i•. 1987: Dcvkotn .. I YXK 

l3hrillnrn1, 1988; GTZ & SWMJWC. 19R&, N1rolo. 1990) 
Ohsc1 \'l1Ll011 or vai1oos urban tlJ'CflS Ill Nepal sh<.')\\$ 110\\• 

ever, thnt fl loL still renutins to be don~ 

5 
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Solid Waste Manage1nent in 
Nepal 

Traditional Waste Management 

W;_u;lc 1nn_nngcn1c11t 11) Nepal has nhvnys been considered the 
1·espons1btl itv of untoucboble cnstcs (Hnbitnl. 1990) T rnd1-
l1onn ll' people from these castes \\·ere hued bv LO\\TI ndm1n
tsu-;iuoos to coUcct solid 'vastcs. 1no~r oftl.!n equ1ppcd '''1th 
pnnnu,·c tools such os a bu!f.110 rib to hn "as.le :tnd a 
kltarptm (bnskcl slung on lhc shooldc1) 10 Can) and dump 
1he: collected '' astc m ncarb~ open fields or on ri\·cr banks 
(A1ynl. I \1~6 Thopn, 1989)/ 

\·VttJi sro\\'IT1$ urbanisnllon nnd Ing.her popu lation den· 
s1tlcs tuul chnngmg 'vasre con1po.s1l1on 11111.I gro\vth LO the 
on1011n l$ OI° solid \VrtSte, t.rad1tionn l J>l'ilCl lCCS o f \\'nste J11:l ll • 

:\Q.e1ne11t coul<l 1101 keep pncc 

In lit~ Kntl1111nndu valley, numc1ous uucontrollcd ,,·usle 
dun1ps tlcvclopcd in close prox.11n11v Lo d"·cl11ng.s These 
hc:1ps t1:.nsfom1cd entire urban nrcns 11110 s1wns. marred the: 
ha\tOt 1c~I bc;{lul'\ of the tO\\ns. nnrl 1nost s1gru.fic.1.11t. consll· 
tu1cd n mnS'l\'C thrcnllopublic !""11th (Thnpn. 1985: GTZ& 
SWMRMC 1988) 

The mhnb1ln111s of KnUtmnndu nllowcd t111s process to 
occur O\'cr 1t111c. \\'ilhoul any concerned 11ct1o n to deal \\ri 1.h 

the "nstc 11ccumula11ng a row1d Lr 1c1u A r1egal1ve- impnct 
ho\\C\'Cr , \vns cv1dcut 1n the lot1ns111 scclor: lcndu1g the 

go' ..:rnrncnt to focus o n the probJe1n i\ Lounsn1 inaster plan 
1ncp.i1ed fo1 Lhe Kathmandu vnllc) in 1972 recommended 
the need ff~I 1111pro\·cd S<Ullt~llV cond1l.lons 10 the \•alley (AJ,•al 
19K6) 

Ah.hough 1hc local mumc1pol bochcs \\cte responsible 
for solid '' .1stc colle<:tion nnd d1spmnl. 1hev gencrnllv ll!Cke:d 
:idequ:itc ruc1ht1cs and resources to provide. s uch serl'iccs tn 
rnoro th.in Lhc ·core nr<:llS 1UNICEF. l 987, Joshi, 1987) 
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So!ic W~s'IJ.J. Management in r-;epai 

ProbJe1ns related to tvnstc hAn<llir1g 1nc1enscd. Follo\\·1ng 
two srnd1es of U1c problem. one by Flintoff ( 1971) 1hc olhcr 
by Tnbosnran ( 1976) from the Univcrs1ly of Sll!tlgnrl. lhc 
govcnnucnt~ of Ncp:d and Gc1111a.ny ng1•eed jointly to de
velop a "·aste d isposal sysrcJn in the K~U1n1andu \·n Hey 

·n1e prc-prOJC<:l phase ( 1978-1980) comprised of lwo 
steps 

STEP 1: 197/J 
Evalun(jon of all lcg.:11. 01'g•~r11sal iQnoJ. nnd other 
rcqu1rcn1cnts ncccss.n.i)· for the establish1nc1ll or on 
cxe<.:utmg agency* \\'Ith rcco111rncndahons lO est:ib
l 1sh lhc "Solid Wnslc MnnngcmcnL Boord · 
(SWMB) under 1J1c M1111Slr1 of Works. Supphos 
nnd TrnnsporL 

STEP 2: 1979-1980 
Based on Lhe results of Stc:p I, a bilatcrnl agrci:n1cnt 
for Phnsc I oflhe Solid Waste Mmrngcment Pro.1ect 
(SWMP) wns ccnolndccl uclwecn the go\'crn111c11L 
of NepnJ and Lhc govc.n1rne.nl of Gc11n;:iny 1n De
cember t979 S t)bs~quc.nl1). U1c cxccutiJ1g ngcncy 
\Vns founded, the Bonrd cstnblished nnd n Ncpnlcsc 
project r11(11J1)ger norrunntcd to oversee the pro1ecl 
(GTZ & SWMRMC. 1988) 

fhc FrDJCCL conu·nenced JO 1980 \.\11Lh1u the lhrcc n1;11n 
titles of the valley: KaLlunanciu. P;ur .. n_ .ond Bhaktnpw· 

Solid Waste :Management in the Kathmandu 
Valley 

With the rcorgnn1sauon of solid \\'<JSlC l'1\:1n:'!_gc11tcnt for the 
Kathnlnndu vnlley. the Sin Cf nnd the advisers or llu.:: Soltd 
Wnslc Managcn1enl P1Y~rcc1 bnd to coix: " ·1th a project a1 en 
lh:1t '''rts in urgcnl need of saniratiou fnci1iucs (GTZ & 
SWMR:.V!C. 1988) Waste collection nnd scw•1ge disposol 
\Yen:: toL1lly inadeq\1nte and toilcis \vcrc fe\v Solid \V:ts1c Juv 
011 the roods_ide-s nnd piled up in the co1.1rtynrds of the three 
cities. Some 9~000 tonnes of solid \'-'·;tste had nccu1nulntcd 1n 

300 'cou!'lyords of Kalhmnndu :ind 4 .000 1011ncs 111 150 
-cou1t}•t1rds of P<•tun The \v0-1stc collected ft'OfH vAnous city 
ore.as \Vas. ns before. being disposed of on nvcr bnnks :lnd 111 

7 
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8 

open places '' 11hou1 appropnalc cons1dcrnuon of cn"·lfon· 
mcni.I ond snntllll) effects (TI1opo. 1986) 

In gone1nl, nccording Lo n study co11d11c1cd by Truipn 
(191!6). solid \\nslc d1sposol methods prnctised before 1980 
'''Cl'c c hnrnc lcru;c:d by n lack of 

• J:>Oltcy nnd p1·ogrnrwnes rclalu1g to solid \Vn~1c d1s-
l)OSnl, 

• L1 :unc:d mnnpO\\'tr. 

• cnpnblc lnslltut1oos. 

• :1ppropnate cqwp1ncnt, 
• coord1nRlton among agencies concerned: 
• concepts relalmg to sohd " ·aste. 
• public "'''a.rcr1ess nod partie1pnt1on. 
• n ccntrnl sruutruy landfill site , 
• Jn,vs to deAI ' ''Ith the problcrns soc1ntcd '''lllt solid 

"'llSlC, nnd 
• poo1 111ob1lisaLion of avajJablc resources.. n1 anpo,,·cr, 

n11d Cf1U1pmcnt 
Dunn~ the first phase ( 1980 l <)l\') lhc project con

centrated on ckvc:lop1ng an economic nnd locnlly suitable 
coucc:pt or" :tstc mana.genleut .. then tbc nccesSAry 1nfrastn1c

ture (Thnpn. 1989. Plllll, 1985) Trnd11ronal 11nhvg1cmc and 
unpr:..clJcnl c1c.'\n1ns equrpn1enL such ns the short broo1ns. 
curved 1.>oncs. nnd shoulder bnskcls. \\Inch ouhged ll1e street 
S\veepcrs lO \\Ork 1n n bent position \\'Cl c eh~u1gcd for Jong 
broon1s. ht111tl cn1 ts. nnd shovels Conc1·c1e l>ins '"ere placed 
1n d1n<::1·cnl p ru rs of the cit) as slrnlcg1c 'vristc collcct1o n 
pomts (Ablumnn) u 1985) Clcomng $crv1ces \\OJC' provided 
in a hm11cd number of W3J'ds (Jc»h1 l 987) and n pilol 
COOlpOSl plnnl \\nS established (or fCC)'Cling 01gnn1c \\'3SlC 

Phnsc I wns chnractcri•ed U) lrml and error nnd lonmmg by 
docng (~nl. 198'.l. Thapn. 1985. 19K(>) 

The second pbnsc (1984-1986) 1s 1cfeffed tons lhc 
implc111cnlt'tton phase {P:lnl 1985) Clcnn1ng acuv1t1es: ,,·ere 
cxpnnclcd nnd rchab1htnllon of o ld court~·nrds cornnu.•nccd 
tJosh1 , 19R7.1'hnpn. 1989). A full-scnlc composLing plnnl 
was cstnblishcd, nlong with o eenlrol snn1t111y lnndfill Sile. A 
svstcm \\itts developed to in1po.sc service c harges and to 1:.y 
lbe bn<i• for the project's future sclf-1chancc (Pont. 1985) 

Ourms llus phase. pubhc ullhucs such ns 1oucls. bnth
mg places. and slaughterhouses \\Crc constructed Emphasis 
\\·as l:ud on cncour:iging public 41\\'Mcncss and responsibility 
for clcan11ness nnd for mruntmnmg a hcttlLhy eovaronmcnl 

121



(Thnpn I 'J8 5) nnd 011 dc,dopmg community pn111c1pnt1on 
1n sarutnt1on .otll\·1t1cs (Thnpn. l98d) Fcns1b1l1t~ stuchcs 
concc1 n11 1 ~ ctifTcrcnl nspccls of"'lv:tstc 11lanngen1cnt '''ere crir· 
nccl o ut 1n n1nJOI lO\\'nS o uts ldC Lhc Kalhmn1ldu 'nllc\ 
(B1rt11 nnt!lll' l31rgu nJ . Hctnudn. Jnnnkpur , UhrlrLllpur 
Ncpn lgu11J rind S1ddh111 thri uugnr) (Thorn. J 985. I ?8\1) 

The llnrd phnsc ( 1987-1990) involved mol>1hs r1110 11 C•f 
the l'cS011rccs necessary to 11nplcntcn1 pol1oics nud 
progr:u11n1c1i Ucv\:lopcd u1 tbc first t\\'O phnscs l'hc n1;,1n 

obJCCll\'C ,,n.., 10 111i'lkc lhc project financr:11l\ sclf-rclinnt 
through the snlc of compost oad the collcc11on of <C1'\ ice 
chnrgcs from \'nt1ous sources. 1nclud1ng from the use of 
public to1lc:1s :ind conlamcr sen·1ces Self-rehancc ''ns nlso a 
goal in the nrens of 

• tceluucnl plruuung nnd opernuon. 
• 1>Ubhc 1clal.IOJ1:S and commun1ty part1c1pauon 
• finnncutl plnruung o.nd nccouuung. 
• 1nnr1r18c1ucnl ond orgnnisalion. nncl 
• lcgnl f1·n111c\\'c..1r" ond fee collccuon 
This phns..: t11n1ed 10 111c1'C:isc the \\'Dstc collcctu')11 vnl .. 

u111c per \\'Qt" u1g tiny by nn avc.rpgc of 15 pc1 ccnl 1JCr 
n11m1111, 111 01d1;1 lo make U1c snnit.iry fand11 11 s 11e f'ull~· opcrn
tJonnl ;incl lo lucrcasc con1posl p roducuon iu1d n1a r"cl1 ng 
{GT7. & SWMRMC. f988) 

A ninJOr nclucvcmenl of Uus phase: \\·ns 1hc 1nttoduc
uon of a Solid \\iastc (Mttntigemc:nl nnd t<.csourcc 
Mob1hsnuo11) Acl m 1988 TI1c Act includes p11n1tl\'C clnuscs 
to control the umnnn•gc:d and haphazard dumping of rohd 
\Y3SlC fl :ti.SO provides cJeru dlfccllOO for more effCCh\'C Ond 
~ffiClcnl \\'O.Slc mnnngcn1cnt. The Act cover!; the thri:c c1lles 
of the Knthmnndu vnlle). bul 1l can be c><tended to nnv pnn 
of 1hc: Kingdom acex>rdmg to need and resource!> (Joshi , 
1987 Thnpn 1989) 

The nss1stnncc Pl'OJCCl ended OD the I 5 th or Jul)• 1990 
Although no of'ficinl cvnluntlon as nvaiJoblc~ 1L 1s ev1denl 1hnl 
thcopernt1on as not yet self-reliant T bc nclucvcmcnts of the 
prOJCCI nrc nonetheless vel'y encournguig nnd s1g111r1con1 
especrn ll) cons1dcnng tl1c complexity of wnslc hand I mg 111 

the o ld cnacs, Lhc social constra1nts~ -and die fac1 thnl syslctn .. 
nl1c \\'nslc mnnngcn1en1 1s UC\\' lo l'cpnlcsc socic1\' (Furcdy. 
1!186) 

The fourth phnsc (1990-93) is a1m111g nt n fu11he1 
extension of collection nt reduced urutcosls. n co11sol1d:u1on 
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of nc11, 1t1cs. :ind a n:-org;mJ.Qtton of r c·-f><>1is1b1l1ucs ITT sol 1cl 

''""le 1nnnll~C:mcnl pohc~ {Ottlurnl fc\cl) nnU 11nph:r11CJ1t;'-
11on (loc.il lc,cl) lo\cls 

Solid \\ :isle Responsibili1ics 

11>< Solid\\ ,• •le .\<I c:.t.1bl.,.h<<l lhc S<>hd W;u.t< \1011.11\C· 

n>ent •nd Resource \lob1hs.i11ot1 c~""" ($\\ \IR:>.IC) '"'" 
nll lhc rt>J>011s1b1l1he:s .'\Jld ACU\lllCS of lhc uhl p1u1cct Th¢ 
L·<"n'1c ti n Jt.i•utot) aulhclnt\ \\1lh .:'I sltUU'i' l\Untl:tt tu n 

~l,,C'fn1nclll·O\\O<rl corpornllon. nhhough \\1th 11101e corn-
1nac.1.-I lh:,1b11lt\ ilnd lest ~ovcnuncnl c;n111 1ul lCiT7 ,'\: 

SWll.IRMC, 1'1S8J ll lJ lhc onl\ "'B""'"'''"' 111 Ncpnl 
IC!'!JH:11'Slhlc for og.ahd \\'UHIC UIJH.1~~nl~lll fl hns n \\'01 J..:1nµ 

1cl~1l1on•.l11µ ''1th th•« munu:.1pnllt1i:'.'> ( Ki:nhn1nndu .• Pn1r111 
.lnJ Bh~kt.1puf) of th~ '3llC\ .:\ccortl1n~ lo nn ngn:cnlt"tt1 
bc:t\\ ca1 thc n1w11c1pnlJt\ aud thi! C4!nl1..:. the Ha~k of clciuun~ 
th<: Cll\ IS the 1cspons1b1ht} of •he IUlllUClpJltllCS \\.llh lh..: 
mn\.unun1 u-;c: of avtu13bl\':: resources, m.inpo"cr .\nd e .. 1u•P" 
nlent , nn,t '''th the t~>~ tccluucAI ns.sLJ.l:tncc pro' 1dal 
IJ\ tho CCtlirc (Joshi, 1987) 

The 11nm1cipn!Jty ofl-.alhmnmlu, for cxnmplc, =plo) s 
700 !illttl S\\ttlh""fS lo ''ork •''o hours tn Lhe monung nnd 
l\\'O hours 111 lhc afternoon 11nd for odd1llonol duty du• rn~ 
fCStl\ :1' lUllCS or \\·be:a mc-mbcrs or the rO)nl f.nmtly nrc 
pns::.nlg or ,·1s1llng a c:ct1.atu place TI1c1r rnoath.h. 'vng~ is 
NR.s 800-900 \\tlh nodiffcrmcc bct\\ccn sex or :ige groups: 
Ihde\ d of cxpcnence is the anl) en tenon The mumc1pahl\ 
pro'1dcs the: '" repers mlh cqutpmcnl (b;isk~ts. brooms. 
and sho' els) to collect the ''astc and thro'" 1t anto contamcrs 
\\Judi :Uc pro'1ded and emptied by lhc Centre; Contmncis 
o.rt- tnu:kcd 10 o trnnsfo- stnUon nnd then to the Slte for final 
d1s~JI 01 to a compost plant fortrcntrncnt The Centre also 
pro' 1dC$ ,a;\\ ccpcn and cqu1pr11ent The snlnry of LhcscS\\ltcp
ers Mc on par \\1th the sn1ar1~ pn1d b' the 1n11n1c1pnhllcs 
llll!SC' J'\Ctpcri. .i.rc p:ud 00 the h~SIS O( C'f>Cl"ICllCC. and nae 
1cq1111"""li lo ''urk SP\. hours :i d."l\ o' c-r '''0 slufis ln prncuee 
mun1c1p.1I and Cc:noc S''~pc1s ti:nd to tu1n up onlv for one 
•hill 

Fut lhC'. purpose of \\.1ilc rn.'ln;lg..:n1-:nt. KnUunnndu 's 

Cit\ ID.id 11Cl\\Dik l!t dt\tJ<."J tllh.l duce c.11n~OftCS lh~ tn.::t· 
;11Jc,l 1n:11n 1P.1~l• "h1ch ;11c clc.111ot h\ 1hc C..:1111\': nncl the 
1111111c1.1ll-:it ch111oads and 11~.hl·~ 10 ,,hi +Uhl :s l1111t n1c.1· \\1t1ch 
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So110 Waste Manag:oment .n Nep3I 
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Figure 2: Solid Waste Management Organlsational Structure 1990-91 
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ou~ cl.::lno1:d h\' Lhc n1unlc1pnhl~ -- b.:111~ l<x" nnrrO\V for the 
C' cn11..: · ~ IH:O vy cqu1p1lh:-nl Cont:uncr~ arc JJ\';ulablc onl~ on 
111n11l ro:ldS C-001 d1nntion bcL\vccn chc " '.::II equipped Centre 
nnd lhc nn11uc1p:tlll1c::- 1s n p l'ob)em ·rhc ('cr1i rc tends to 

\\01k 1ndcpc11dc111tv. rntJ1cr then sllcu~hlcn111g lhc mun1c1-
paht' 1n i>tt111tnt1on "·ork.. "luch hns undcmuned tlie Lrad1-
uonnl r.::spo11s1b1h11cs of the loc:tl go\ ernmcnts an l.lus field 

The Centre tS cpnttollcd l>\ the M on1Sll) of Housing 
and Ph\"c"I Plonnwg (MHPP) Md ndmuu.iercd by on 8 
mc11\bc1 Bo:ird 1111~ Bo:trd funchonci under the ch~nnn:in
shtp of th(" Sc<:n!lfll) of the ~1m1Sll\ or Housing Md Physical 
Plnnnu1~ T hi: Ccut.J·c!s 111.-inager IS nlernbcr or Lh!! Board 
<)1lle1 lllcn1l>crs ore L111: t11ree elcclccl 1nu111c1pnl chrunncn of 
1'.tUl11nn11du l'tllnu , :incl Bhnktnpur, l lt\! 101nt sccrct nf) of the 
)lfousln of Local Devclopmcnl (Ml.D). nn ufficcr from the 
/\'1nu._1 r'\ of Finance. 0;1ld an 1."11g1necr fl nm lhc. \A.later SuppJv 
('oql0r:H1on 

·1 It~ Centre s annu.nl budget is t1pp1 O\ cd by the Nn-
1101101 Plnnmng C on1moss1on. ll1c J\.lm1Sll) of Housmg :uxl 
Phvs1c::.I Plnruun~ _nod the M1n1str'\ of F1nnncc and aUOCllred 
through 1hc M1111s~ of I-lousing and Phyis1cril Planning 

F11uu1c1t1l nnd lechn1cal nss1sc.uu::c ru..: provided by the 
Fcde:rnl llupub l tc of GcrnH\11\ throu~h the Deutsche 
Gcscll•chnfl fur Tcchuischc Zusc11ru11c11111 uc1t (GTZ). The 
Cenuc1s ti11nnc1t11 resources arc nug1Heruc:<l by scn1iee fees 
(for ho1cls. 1c!i.lnun1nts. ;m.d offices). co1npost snlcs, vehicle: 
f.,,,s (fo1 1nic~' konng the Ccmrc with l'CC) clnbles). and 
fines and household contnbu11ons (for households given 
pn,·ntc S4.!IY1CCS lake scpuc lank -.:lcu11111g) (Thapa., 1?8!.>) 
Future 1nco1nc through r:txes and the pos~1b1ht~· of gcncrnt-
1ng gi'ls fion1 \\:t~te could provide 01hct •nputs. 

E\cry rnun1c1paht\' has i ts O\\'n cat\ clca1uns u n it; Ln 

Kutluunntlu IC 1s the Catv S::u11Lnllon nnd Public l·lcHltll Un1L 
1'hc unit 1s ~upcrv1 sed by an c.XCC\.H l \'C scc1'cl tuy and ass1s-
1nnl cxccu11vc olliccr \\'ho nfe both deputed by tJ1c M1.n1st1"\' 
of t.(:M;~I Dc\'clop11 1cnt. the Mu11st1v ulli1nalely responsible 
14.~1 solid '' oslc lltnnngcmcnt 1n n111n1c1pnht1c:s T he n1un1c1· 
p3l l>odl!,c1 (01 sohd \\'3S(C n1antlgen1cnl I!': dispersed through 

thi< .\11111Sll) supplemented by local '"" collecuon. and in 
tltC '•lie\ b~ (he Cemre for the locnl go»cmnl¢nl conlnbu· 
11011 10 \\OSie d1sposnl (GTZ & SWMR.i\.IC. 198~) Dcspllc 

Lhcs.: inputs the £inanc1ul s1tuouon of 1hc 1nun1c1pahllcs 1s 
' 'Cl' ''c:1k Thcv 1·cce1ve a non11nnl cc11t1:il budget nnd h:t\'e 
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Tabfo 1. Solid waste managem~nt In 33 nluniclpJlities for 1989 

Nllmber of Unit Volume 
of Waste 01sposal No of 

Munoclpahty Garbage Hand Tractor Managed Site Sroff 
Bins Carts Trai!~r (m'lday) (ha) 

Banepa 22 2 1 250 025 Z1 
Bhadrapt.I' 1 400 26 
Bhaklapt.1' 17 3 3060 0.50 51 

Bhara!pur 2 800 050 16 
Bldor 1 20 4 

Blta1nagar 5 3 4 00 010 75 
B~ondrnnogar 4 5 
s .. gonj 19 4 4.00 176 
Butwal 5 1 00 57 
Oamak 30 4 7 
Ohangad1 10 3 800 12 
Ohan kW 4 

Oh3nln 4 12 1 1400 
Dt1'll1<hel 12.80 8 
01poyal 0.00 0 
Hotaudo 18 4.00 0 .30 46 
lfarn 6 4 7 
IMllJIV:I 15 2 6 
Jale<lho< 40 2 2.00 0.07 8 
Janakpur 30 3 2 940 025 45 
t<ala1ya I 1 300 200 12 
t<alhmandu 76 200 29 13000 4 50 958 
Lllhan 2 I 550 ,. 
La!itpur 20 50 8 5000 4 50 235 
Mahendranagar 2 I 7.00 16 
M•langawa 15 4 0 1.50 200 3 
Nopalgunj 2 16,00 0.50 92 
Pok ha ID 300 050 40 
Rlljblra) 30 4 9.00 16 
Siddhanhanagar 9 16 600 025 
Tensen 2 I 00 050 17 
TauLhowa 6 800 000 9 
Tnbhuvannagar 4 1.00 025 12 

Source M.n1stry of Hous:ng -a.nd Physical Pl;'lnning (19$9) 
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10 n1u 1'11 LhcLr aff::urs on tJ1c1r o,,,, Lntcnu'l resources \vh1ch 
nre nlmost m l (Bnnsko tn cl nl. l 990} 1111s pollll will be 
slrcsscd i 11 tile ricxt pnragr~ph. 

Dcsp1lc Lhc constra ints, s ig.n1 Jicru1L ndvnnces have been 
1nndc since 19K8 1n nianag1ng solid \\1nste: 111 all 33 urban 
ccnlJcs ofNq>nl (Table 1) Even munocopaliucs "ilh nlmost 
no equ1prncnt s~ru lo manage cons1dcrnbJc a:nlOUDts or 
\\:\Sli! p..'1' do) A sh0<tcom1ng. ho\\C\cr. 1s the absence of 
figures 011 1hc amount of ,,·aste ''luch 1s generated pc:r dny 
·rhe d1fTcrcncc bc-t,,eeo r.he n1nnngcd \ \'USlt:: nnd the gencr· 
;ned \\'ASIC \\'Quid g ive some 1dcn :ibout the nmouat of,\lasle 
\\•luch rc1nn1ns uncollected 

lnforu1£1L1ou 0 11 dLSposnl site 1s 1101 nvailable for some 
n1un1c1pt1 l1 t 1 t:~ No ofT1cial d tsposnl s ue cx1sLs for Dhnn kut11 
CollecLcd \\':Ulc ts tln·o'vn d1rcctlv 111to Lite sun qunding for· 
c.s1s \v1r.hou111ca11nent such :1S bununu, 01• cove-ring the \vnstc 
\\"Hh sotl Then: nppcars lo be 1ehuion bct,,·cc:a the oun)ber 
of srnlT ond the \'Olumc of wnsre mnnnttcd In Bhadrapur, 
R1rntn:ignr und B1rganj. for cxnrnplc, the 5.31DC qu;mtil) uf 

wnsre os mnMgcd., but"" number of slnfT members im ol\cd 
dlffcr-, cons1dcrnbl) Sum1arly. there 1s no elcnr rational for 
1 he d1slrob<1l1011 of cqoupment Bhndrnpl ir hn~ I Lracto r/ trrulor 
whole l3irg1111J hns 19 bins, 4 bnndc1111s, nnd I trnclor/trnilor 

Problems of Solid Waste !\>fanagement in Nepal 

J\~i>nl os 011e of the poorest countncs in the world Some 19 
nnlloon people C3l'll an a\·eragc of USS 160 pco capiln each 
'""r(tr'IOP 1990b) Onl\·30pcrccnrofthecounU) ·sGNP 
osenmonr~cd foo social scnoccs (GTZ& S\\'MRMC, J9ftll) 
of \\ l11ch SOltd \\'tlSlC mnnagcn1cnt Md drowngc S}'stenlS 

1ccc1\ ~ the lc:1sl nttc:nlloo (Bnnskoln cl nl. 1990). When 
n1onc~· •!i so11rcc, go\'cnuncnts n1e re luclanl to mvest 1.n \Vhnt 
Lite\' cons1clc r to be non-productive sectors 

\Jndcrlv1ng tJ1cse econon11c consll ninLS 1s a hlghJy 
ci:uLr:'ll1scd nnd uncoord1naLcd :.dn1uust rntton \\'h1ch ts lC
s-pons1blc for ut bnn infrastructure ln p1 acucc. muruc1pn11-
1Jcs nrc un.1hle: to operate ,,·1thou1 the substanllaJ involve· 
m.ml of nnd control _frou1 thl! centrnl lc\'CI desp11e the \\1dc
rn11ging fw1cl10ll!; and po'""er \Vlulc 1n,;lltuuon butldmg :u 
the central l~\cl hos received so111c nllcnllon C>\'CJ the years, 
1hc 11n1n1c1pal lt\CI hns been neglected Mun1c1pal1ucs. for 
exn1nplo, have lht! po\ver buL no l the cnpncLl)' lo collciel 
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tn.xc.s~ thus nlnk1ng them dependcnl on central gO\'Cmmc111 
fundmg <Bnnskoln ct al 1990) The low pnority given to 
\V:t.Slc 1nnnngcment is most often n consequence of 111:id· 
cqunte resources \\'1Lh1n 111un1c1pnlit1es 111 Dhan~uta.. ror 
c.~nmplc, only fom eonlruncrs arc"' nalnl>lc for so111c 16.500 
residents ''ho generate 41 tOMcs of solid \\:\Slc per da~ 'lo 
funds .,.-e nvniJtlb)e 10 nlCr\'l'nsc the nUulbel' of \\'Bstc collec
tor:i. (four S\\·ccpers) nor 10 u1vcs1 Hl more equipment 

Yet the problems and conslrnmts do not all he (locnl) 
goverumc111 Foc1IH1cs pro \ 1dcd l>~1 the nlu111c1pnli1v nrc nOl 
t11\\a~ 'S used by 1hc n::s1den1s m th~ '' .ay tJ1cy should be used 
(Mnunndhot et ~I I !187) 

In Nepal h'lldittonul rural hub1LS of tJiro\\' IHS \\'llSlc 
outsade the house still exist m url>an meas (UNICEF. 1990) 

TI1c pe1ccp11011 o [bctng and fcchng 1espoas1Ulc for the 
\\'t\SlC OllC J)J'oduce~ lS SOOlCLulleS 111 conn1cl \\Jl11 ll'nd1li0 11nl 

be:hcfs nnd practices In tr.id111onnl I lnM'.lu culture. onl\' ccr· 
t.n1n people. \vitlnn n su1c1 caste S\blc.1n~ :-u1: rcs.pon~1blc fo1 
clcnning tasks and '''nste c..hspos111 ForoLl1cr cns1es 1cspo11s1· 
b1hty ccnscs once\\ nstc 1s pl>K'.11d outs1do 1hc home Y ct thc1c 
1s evident conce111 nnd p11dc.:: 111 h11v1rig n clc:u1 pcrsonnl 
cn\1ronme11l The uulcr space. p:u11cularJ' the hcn11h n1us1 
be kept clean \\llllc the Ollls1dc Spncc, bemg UI lhc public 
domain, is of less conccm (UNICL:FfUNli.I', 1 9~0) T his 
.. Ghar Balura .. (Outside: the house) S) nd10111c 1nh1b1ts cf· 
forlS to creoti: an cO'CcuYc public. solid \\ t1stc 1nnnngcnlf!fll 
systcnl 

Pco1>lc. mostly \\On1cn. l\)10 arc t'C~pons1ble for th.: 
ho11sd1old duties, d1b·posc of houscholct i;o1 l>ngc close 10 

Tablo 2: Patterns of domestic waste dlsposal 

Tcwm Dapo$11ed Pit UIM!d flor Tluawn '" Dumped 
Outslde Otspoi;at Compost Contaiflors on Roads 

POkhara 11 11 18 67 1852 51.85 1 85 
Biratnagar 17 70 3982 24 78 1n 15.04 
lla!hmandu 4807 644 8.58 2575 300 

Source: Field Sut'.ley UNDP JMtrary 1990 
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16 

1he1r d\\\"11111,g~ \\hc-r~ ti ca11S(!'.': nn unsn111t:11"\' and s 111cll\ 

hv111g cnv1roru11cnt ("r11hli..' 2) 
Dc1Jos1t~ outside don1c~1 1c d\\·clhngs so1n~t 10\ts nrc 

n1t1de ~I rhnuasu (dun1p1ng pince ,,,u, religious :.agndi· 
c01ncc) Pu disposJ'I 1s e1th..!r on the c0Jn1>ound (s11fJgr1) or 

UlldCf lhc Slttlr$ U\S1de the house Oil the £round noor (nauga) 
c < 'J1h·tul\t1. . .. aaga. and nf111J~n nrc tc111•~ used m Ne,,nn 

conuntuu11c:s) Botl11u1uga :tnd st111fln conllnuc lo be 1n1po1 

lnnt 10 n~rr11 u:1n households. nnd :ire n1ore conun0t1 ul 
B1r:itn+lgt11 fo1 example. ''}ueh hn$ n rurnl ch:u.icter. thnn tn 

Pol..hilrn nod Knlhrn<larlu 
Nol nll lhe: \\lnste: 1s disposed hnphnz;irdly outside tJ1c 

house l'31odcgradablc "'llSte 1s oncn used ns co111Rost (siuck 
11,_, \\,"\lls) or tluo\\·n 1n :i saogo 0111he compound This .~aa1.::a 
IS: C'lll5)11Cd llUC:C. OJ rour llntCS U \'~:'U (Or \\'htn t i is full) nnd 
t11c contculS used as fc111hs:e:1 

It 1s not llus ,,-a.stc thn1 c:1usc~ "nslc m:inagie.n1ent 

problc1ns, but rnthcr Lbe ":t.o;te: du1npcd outside the house on 

co11unun3lh recognised dun1ps (n1s1de the court~ '1rd OJ nt 

01"'11 ploccs. slrc<:tc<>m~rs. or nvcrbnnks) and tlie \\'~Ste 
thro\\n on the: street. totnll1nl( (>:\ .. 1 per cent o f all '''astc 

goncrnlcd ~ UNEP/UN!Clff. 19'>0) 
Rc~emch conducted lw UN ICEF :iud UNDP 111 1\190 

dctc1 11'1nc-d 1h11t con1niocrs prov1dc<l l>y t he n1unlc1pality are: 
uot popul111 n1noag tJ1c people These cont11111c1·s are either 

Loo fl1r f1on' the d''clhng.5'. unpuUhc1t;cd. 01 seen as smell\ 
11\COll\ cn1cnccs that should be b:tnncd Rcg:l:rdlcss of tlus 

foci. people feel that the n111n1c1pol1t} sh0t1ld L1..kc more 
1n1llnll\'C 10 clcanm,g up 1he cn,1ronmcnt (UNICEF. 1990 
UNDP l'>'>OaJ 

Tnblc 2 sl10,,·s that son1c of1t1c 1,ouscholds hire pn,·nt.:: 

$.\\'CCpcn; lo clc:u1 the house nnd compounds. although lh1s 1s 

nol :\ COlllll)Ot\ lCtllUJ'C 

The cJTc;;ccs or rchg-1011 Oil behBVIOlll pfltlCfllS oficn 

O\'CI too1'~d in solvu1g solid \\'nsac 1uruu:1gc1nenl problcn1s 

Fo1 C.\.nn1ple, al certain pl:.ces~ usu:dl~ :11 crossroads. ,,·nsrc 
:iccu111ul:ues :ind 1s ncg1~cted U~· the c11' cleaners These 
pince~ k1t0\\U as cln1·aaso arC' gcnc1 nll\· '1c"·cd tis '1nnusp1 .. 
c1011s Al these pl:tCCS da11n is thro,,n clothe.~. beddang. 
1ncJ1cu1cs. f>Otter~·. and Olh..:.1 bi!lon~1ng~ of a deceriscd pct· 
son ~l\'CH R\\'a~ m 1 he nnn1c of Lhc dc:1Ll i.h~rson ~s spn H T his 
l !i n Ncpnlt t.;USlOl\1 based on 1hc hchcr lhnt ~oincon~ ot' n 

Brnl11n1n ot1stc '''Ill be ttbli.! 10 s1H1sr, thi.: sp1nt of the de· 
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ceased b' 1:ik1n~ lJlCsc 1lcnis As 1t 1s Y~f\·difficuh the~ d01\ s 

to find so1nconc 10 rccc1' c UlC c/o(Tn (even fN a fee). people 
have beftun dcposaCln_!.t the duuu 41 crossro:'lds 1n the hope 
th;it the sp1nl of lh~ deceased wtll be nble to collect 11 Soncc 
at Hi bchevcd that these places arc 1nhab1tcd b~ C\ 11 !iJHnts 
people nre rcluc1:111l to clcnn lhcm: do·1ng so \\111 cnusc di!nlh 
Such n1cn!i: thus dc\'Clop as dumping: s11cs to snl1Sf\ the 
spinis These hco'.IJ.)S nrc gr0\\10£ In rurrcrcnl plnccs in ""~h· 
1nb11d11 t11HI Pt1Hlll nnd bcc;utse or lhi:-1r 11l1ud !<ag111r1c1111cc. 
require ~pcc1 nl 1nnnogc111cnt 

A11uLhc1 f'•u:cu1 i1l1Cclu1g \v;1slc d isposal nnd clcnn1ng 
llClt\"lllCS IS lhC 11Up01tru11 role or "·as(C heaps 111 CCJl:ll1l 

rc1Jp,1ous rcstivnls One of lhcsc fcslJ\:;!)S. ('ht1kc11ulco 
.latru~ • 1nJ..cs: pince 111 i\1;:uch Du1111_£ tlus: fc:stn nl 

' tlu ... 1111ogl' 01·c·1ic1kc11uleu 1s qu1t•//\' and 1nL'>1t-.r11111.,Jt. · 
currirtl t/n,, 111111urruu tlurL lt111t! to a gurb1.1gr-1l11111r111r1·11 
H11cr .. • tht• 11t·1.~hhounng J>.:oplt• p~·se11t /11111 -.·11/1 ujfi•r1J1.f:\, 

flou l"r"' "'"' r,·,/ llko /)Ott «lt!r 11u: (ftJry hu .. 11 thul '"" t'. 
long r1g1J. C'hukr111tlt•<J. ttgo111 .~t ult co.sre rule,·. t.1cccp11.•cl 

ofi"i!n11.~~· fr"'" u /u\1 Ii,.• "·ornc11r garbage c:ollt.~1.:tor au t1c:r 
w/11,·h brought tlt>\rll 111u1J1 /us head the c. ·011tlr·n1uuttt111 r~/ 
wrathjitl pnr.flS 1Vu" 111arket gossip 1na11ua1ns 1r "''' 1unrc~ 
than tiJl~·r111 .. L.; u lnt•h tin.· .rt.arbagc• u·n111r111 gctve to ( 'hakonclc.•o, 
rnuf thM 

0

.f<''c~r,•1 VJ\ll 10 t lh• gorbogc• d1111111 1/11r111g /11, 
ft.sliva/ t{(/ir11M rht11 vhc \VfJ.~ rif ... ·uch /n1, /v CO\t1• 1/Jur 1!11•1r 

n1ect111R.\ \t'l'rc.· ohrrn-s condru:ti!d 111 tho tlt1rk o.r 111g/J1 ' 

(Anderson l '.IX8) 
Nol rclntcd lo lrodillon or cultun:. but o do) to dn\ 

prnchcc d1~COUl't1ijllll; sohd \vnslc mnnagcntcnt 1s the JHCS· 
ente!" of scn,·cngu1g p~le :ind anuna.ls ,,·ho ru1'1111i..-..g.:: th1011~h 
\\1\stc hc.:ips nnd co11l;au1crs 1n search of food or rccycl:iblc 
m.a1eiiols In do111g so. the) tJ1n.>\\ aside dung:. ''luch :u&! of 

no 1n1crc-s1 to thc.m. sprc:acbng ''.:isle and mnktng colle<tton 
more d1fficull 

Cle:in1ng nett\ tt1cs. 111 genera.I :u'° loo~cd uµon ns ~l 
\'Cl) lo\\ stntus occupnl1011 Rcnumcrat1on is poor "1th the 
result that \vnslc "orkcrs (s,,·ccpcrs) feel JUSt1 licd 111 ''or~111g 

one nLSti:nd oft ""0 sJ11fu; 
The p1·oblcn1 of l::ick of s:in1ta.t.ion :t\\'arcncss 1.s ftu 

ranching Trnd1l1onnl habits :ind otlltudcs will only chnngc 1f 
people feel llinl il 1s u1 Llicn mtcrcsls to chnngc them (GTZ & 
SWMRMC. 198a) Awn1eness cun~rmng the 1lucn1 10 II\· 
1ng cn, 11ronn1cnl5 und hcaJ tJ1 bec::nu.~e of W'lcolltt1~d "nstc 1s 
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lncJ,in!\ UNDP ( J 990>) found Lb•l ml!n'{ people P"rccivc 
Lhnl tJ1cir living cav1ronn1cnt is dirty but do not relate lnck of 
propet \\';lste disposal to hcallh problc1ns Polluted drinking 
\Va.tcr 1s pcrcci ved i1s the n1n10 ~nusc of hcn llh prol:lcans 
(UNDP. 1990•) (Tnblc 3) 

As a result, people still thro\v \Vnslc nt randon1 nod 
S\Vccpcrs. nppo1n1ect lO clc.nn up tJ1c c1t1cs, so1nclin1cs 1lu·o,v 
ncc111nul~ued \vastc 111 places ' ' 'here no collection lakes place. 
Collcct1on is often ltnphnzard or inco1npJetc nnd transport 1n 
uncoYcrcd conlnuicrs lo l r11usfc1 or lnndfiH sites. 

Table 3: Percefved causes of health problems 

Town Pol.luted UnhygleniO Unhygl•nio ~eek of Unidentified No 
Drinking o.Surround- Food & Proper Pr<>blemti 
Wai.er lngs ConlBml"'ll•d Oisfi<Y.al Peroe1V~ 

Utensils Method's 

Pol(lu!ra 22.22 370 () 00 558 66,67 1.85 
Btratnagar 265 6.19 0.09 5.19 34.51 S0.44 
Kathmandu 48.0T 2.15 1 72 4.29 30,04 13.73 

Source' Field $ul'\'ey UNDP, January 1990 
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Solid Waste Qua11tity 

Quanlily Dnla 

Urbnn1snt1on 1n Nep~,1 has g1,·cn nsc LO n senous \vnstc 

problem According lo n study conduclCd b~ Thnp> (I 9R9) 
some 350,000 residents of Kathmandu now produce on csll· 
mated 1·10 tonnes of ,,·aste per d:iy. of ''h1ch nbout ,,,.o. 
lh.Jrds b)· \'Ofun1e 1s deposited outside the conlpound One· 
ilurd 1s d1rcctl) UK<! b' 1.hc populnuon for composting nnd 
fuel, or kept 111 1hc cou1 l' ards '''here 1t 1.s 1n11>0s..~1l>Jc for the 
sohd waste collcct1on sen ices 10 rc.,cJt it (GTZ & SWM RMC. 
1988) 

Fnctors that influence the quaattl)' of gcncrntcd solid 
\vnstc~ m gcncrnl. include gcog1·aphic locnt1on, chm.itc nnd 
s-enson. econo11 11c fnolors. nnd social and 1el1g1011:; c11~ton1s 

The omou111 o r wnstc gcucrntcd will nfTcct nil s111ges of 
solid \Ynstc mn.nngc111cnl, Jc collecuon. Lrnnsporl. s1orngc, 
nnd disposnl l:~t11nnte.s lbr 'vast<:. gcncrauoo 1n Ncpnl n1e 
bnsed n1r11n1y on figures fron1 oLhe:r developtng. countnes 
Although there nae. so1ne common trends. \vaste ACncnHson 
figures arc not du<..~l(\ cotnpnrnblc from counll~ to count1' 

111crc 1s .a slrong rclauonsfu1> bct\\ccn the stnnd:ud of 
h\'1ng (expressed m GI' P) ond the amnu111 of sohd \\ •stc 
produ~ pc1 cn111tn pc1 W.~ (Lohruu nnd Thnnh 19711. 
Holmes. 198·1 Deelstrn Cl al. 1989, UNEP. 1990) LO\\ 
IJlCOmc counu 1cs (per cnp1ta 111comc bclo" $360 m 1978) 
generate nround 0 5 kg of \\OSie per person per dn), middle 
income countl'lcs (US $360-3.500 pcrcaplln income) gcncr 

ate uOout l 5 kg pct person per day. and lugh 1ncornc coun· 
tnes {per cop1t n 1nco1nc higher Lhnn US $3.500) ~c11c1tUt! 

around 2 7S 10 ' I kg per person daily (UNEP/UNICEf'. 1990) 
Lohoru nucl 'T'l 1tu1l1 { I 978,) con1porcd \\·astc pl'och1c 11011 

ml.CS Ill five Aston IO\V l l1COJUecount1 ies nnrl round n rnnge or 
0 25 to 0.'12 kg l>CI' pc1'Son per doy (Table ~) \\Tosic pn><lnc· 
llon per cnp11.n 111 Ncpnl und Bu1111;:i ''as about hnl r ll1:it 111 Sn 
Lanko 

r1:u1J 
I 
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Table 4: Waste production per head for some Asian low income 

countries 

Country" 

Nepal (Kathmandu) 

Burma (Rongoon) 

Bangladesh (Dhaka) 

Inda (Sangalor"J 

Shn Lanka (Colombo) 

Source. lohano and l hanh, 1978 

Amount Per Head Per Day 

(kg) 

0.25 
025 
0.35 
0 ~1 
0.42 

• No".e _ Waste production t$ eswnated for main cd:.es and camot be 

!l""•ralsed le< ooch country u a \"dlole 

Looktng nt the nrn1l.1l>lc figuoes for KcpaL l>oscd on 
KalluJ1:111dµ a uend ln th..: nuaouttl of \\·astc produced 1~ 
evodenL Lohnm mid Thm1h \ 1978) dctcmuncd thnt the nvcr
ngc 111nou111 of\vttstc gcncnHcd 1n 1978 \\3S 0.25 kg pcrltcnd 
J)<!I' doiy Dunng the I 'JtHh:. this nn1ounl tnc:rcascd co about 

n 40 kgpcr hcnd pcrdnv ($hum10. l\/~5. GTZ & SW~IR.MC, 
1988} i.::nthn1:u1du current!\ produces an n\·crage of 11bout 
0 ;65 kg per hclld pc1' dnv (Roi I \/90) suggcstu1g that wnstc 
gcncrnuon hns nlorc 1hnn doul>lcd 1111us1 over Le n years. 

There is cnnt111u1n,Acont.Jovcrs) 1lO\\C:\·cr~ about \Vh.tch 
of these ligur.:> •ltuuld bo used for solorl w;lSle plannmg and 
n1anagcmcnt purposes Jn pracbcc atone of the figures a1c 
used \\1;,sh= 1s roll~tcd IC' lhc. c'tenl possible rcg<.lrdl~-u of 
sc1c:nufic n1cnsurc:n1c11r ~ 

Pei c:i p1tn \\ nste gcn\,"f 011100 figures have bct:n ~su
nlnted for d.tffcrcnl Ncp.1lesc n1un1c1paht1cs \Vaste genern
uon rates \ 'DI"\ frorn 0 25 lo O ·15 kg per hc:.d per-day These 
csumates n1 c: bnscd on totol \\·nste gencr:itcd tn each conunu
rut\ and on 199U pop11lnt1on prOJCC.Uons .Little re:sc:tfch h:ts 
L-ccn cnmcJ out on chc 1 ~asons for 1J1csc d1(fercnccs or o n 
\'annt1011s in \vnscc genc-rnl1011 bct\\'C~n tJ 1rfcrcnt 3rcas ' v1thul 
a ooty ('fhnpn 19&\I) 

\Vn~1~ gcnc1nt1011 1nlcN diffc1 nol o nJy between eoun
lrics .ind \\'lth1n :1 counl l"\ but. nlso \\'&ltun n cit~ 

Consumption pnl 1 cnls n.rc a n1c.:1s1 trc of chc s111ndnrd of 
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hv1ng. and the\ ;lrc nn unportant r.i.ctor aITccttngthc quanltl\ 
of\\DSlC produced m •given commurul\' Poor households 
bu~ re,, IUXUI') goods pocked 111 pl:ist1c. glass. lm. or paper 
Their \vn.stc tcn<hi to be n1orc l>iodc-gradnblc or rec\ clnblc 
Bordes .. fol' cxnn·1plc. t'ln:: used to rnnkc cnndlestnnds or 011 
lamps. uns nrc t.H;cd us lnuld1ng n1alcrial and \\Dlcrcnns~ 
sutks bccon1e clollis or 'va ll-Juung. papc1 1s U.Sl.!d to l ight 
fires or close vent-holes . nnJ pl ;l~Lic 1:; used for \Vntcrproor .. 
mg 

Effon s hnvc been n1iu.li: to project tJle g ro\\1.h in solid 
waste fo1 33 n1u11 1c1pahllcs over a five ~c.nr period rh"pn 
( 1989) csumntcd thnt on rnc1eusc u1 p1oducllon or solid 
\\'ns1~ 10 Kn1hn1;,ndu of 40 4 per cent can be cxpccrcd fron1 
1990 10 1995. \\Jule tl>e populouon 1s expected to mcrcosc 
by 25 2 p.:r ecnl Compared to other mwuc1pnhues. 1hc 
d11fcrcnce b<:1wccn the populolJon gt<>" lb ond gromh 111 1hc 
runount of \\asle for the lhc-\c31 period for K•thmandu 1s 
rather lugh W11h n fe\\ cxcpuons Thap• projects thot 1hc 
populauon g10\vlh rntcs and tl1osc of \\'a.Ste :1.n.~ n1ori:: or less 
s unilnr (Table 5) 

While 1 linptt as usang 0.40 kg o f ' ''nstc gcn~r~ttcd pea 
hend dn1ly from 1990 to I \)'}5 m K:otl11nandu cst1nrntcs hn\'C 
bc..-.en n1nde using his n1ctl1ocl bul using the prcv1011sl) 111c11· 
tioned 0 25 kg nnd (I 565 kg " " a stnnd>rd The rcsuhs o f' 
ahcsc escunn1 ions fo1 Knl hrnandu are sho,vn 111 F 1gu1c > 1'1u .. '!. 
Ugu1·e 1nd1cn1cs tJ'nl \\:JStc Jnanagcn1cnl :ind pht11111ng ror 
cq111p1ncnt nnd sc1·v1ccs arc su·oagly dclc1'1111ned b\ 1 he ~et of 
cstnniUCS thnt tuc used Plruuung deals \\'ilh JJ10JCCl1011s . t1nd 
fOI that l'Cl'lSOU, the 11l0Sl nccurnlc csLim:tlCS $hould be used 
Regular SUf\.C)"S 3nd C\ nlunuon of municipttJ refuse on :. 
S)·stcn1nllc nnd cont111u .. 1J l>aslS ,,.,u 3SSlSt planners 1n dcto .. 
muuns proper collccl 1011 nud storage rcqu1rcn1c:n\.. ... 

W:1ste Figures nncl Their Limi tation in Sh:1pinA 
i\fanngement Strategies 

Avcrttgc \\1ns1c praducllon figures nrc useful 111 sctuug hrond 
n1tu1ng,e1ncnt policies but have hnti tcd ;ip1>hcn1 1an bcc.nusc 
of 1J1e vnnnbles 1ncn11011c:d 1 ,.·cv1ou~lv (geogrnph1c locnl ion~ 
soc1alcco1101n1c stntns, chn1alc sc::ison. nnd rchg1ous c;us· 
toms) Co1npamuve onaf,·ses of total or a,·crngc "nstc fig,· 
urcs ror d1ffe1 C1ll nrc~s nrc also con1pbc:iu.xt f.>, <11 rfc1 cncc.s 111 
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Table 5: Projootion of dally production of solid waste In 33 munlcipalllles for 1hc period 

1990·95 

P1Qj¢C:-lod 19'!-)() l!!ll 1992 

s N~r Glcwi!h """"lation Daily Popul.lllQft o..ly Population DaJy 

No P.tncllayat R.110 P1oducllM ProchH:"llon Pr0tluo1ion 

( ... ) (to'""') (tonne) ~·""") 

I Kathmandu 4 60 352491 141 368705 147 385667 15<' 
2 Birahiagar 550 174792 61 184405 65 194546 68 
3 Birgunj B.00 124533 40 134495 44 145255 48 
4 Lalitpur 3.35 107450 35 111049 36 114769 37 
~ Pokhara 5 50 83352 27 87937 29 92773 30 
6 Oho ran 500 76504 26 82430 27 66551 28 
7 Janakpur 1010 82826 27 91191 30 100402 33 
B Bhaktapu1 265 61337 18 62962 19 64631 19 
9 M3hendranagar 350 59573 18 61658 18 63816 19 
10 Hetauda 500 59363 18 62331 19 65448 20 
11 Siddharthnogar 765 80415 16 65037 20 70013 21 
12 NepalgunJ 3.90 48140 1~ S0017 15 51968 16 
13. Bharatpur 5.70 47615 14 50329 10 53198 16 
14 Ra1blra1 6 00 47438 14 50285 IS 53302 16 
15. Tnbhuvanl\agar 605 44589 13 47287 14 50146 15 
16 Butwal 803 45940 14 •9629 15 53614 16 
17 Oamalt 680 40597 12 43358 13 46306 14 
18 La hon 4.50 29802 7 31143 9 32544 10 
19 Ohangadl11 600 31027 9 328l59 10 34862 10 
20. lnafU\•ra 300 27274 7 38093 7 28935 7 
21 Jah25t°l\'IOJ 300 24717 6 25459 6 26223 7 
22 ~ansen 517 26060 7 27408 7 28825 7 

23. B11endrana9ar 5.05 25567 6 2656 7 2821d 7 
24 Kollaya 300 20930 5 21558 5 22205 6 
25 Taubh~a 400 19218 5 19987 5 20787 5 
26 Sidur 1 50 17777 -4 18043 5 16314 5 
:n Dhan~uta 325 16454 4 18989 < 175•1 5 
28 Shadrapur • 00 15938 4 16576 4 17239 4 

29 Banepa 5.15 15071l 4 16006 4 16991 4 

30 Ohukhk<I 1 50 10980 3 11114 3 11311 3 
31 ll;;im 1 00 10525 3 10830 3 10736 3 
32 Kalangawa 500 11578 3 12155 3 12763 3 
33 Oipayal 5.00 10690 3 11224 3 11785 3 

Tot.at Population 1832570 2031681 
Product \'13Sto( in tonfle) 590 635 6S8 
Sources Thapo, 1989 
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1993 1tl9.. 1005 1000..95 t990-9S 

S Nag:ar Popula1ion Oalty PopulatM>n Daily Population DailyPopulation Prod. 

No. Puriclm~t Prod. P1od. Prod GtOWth Growth 

1. Kalhmandu 

2. Biratnagar 

3 Bil'gun) 
4 Lall1pur 

5 
6. 

Pol<hara 
D/lamh 

7. Janakpur 
Bhal<lapur B 

403407 
205248 

156875 

118814 
97876 

90879 
110542 

66343 

9, Mahondranagar 66049 

10. Helauda 68720 
11 , Slddharthnagar 75368 

J 2. Nepalgunj 53995 

13. ljtiaralpur 56230 
14. Rajbiraj 56500 
15. Tfibhwannagar 53182 

16. Bulwal 57919 
17. Oamak 49455 

18. lahan 34009 
19. Dllangadhl 36954 

20. tnoruwa 29504 

21 . Jalesbw0< 27009 

n Tansoo 3o315 
23. 81rendraMgar 291!39 

24. Kalmya 22871 
25. Taulillawa 21628 

26. Bldur 18589 

2:7 Ohankuta 18111 

28. Bh•dl<lpur 17928 

29. Banepa 16036 
30, Ohuhhkel 11481 

31. llam 108•3 

32 Kalangawa 13401 
33 Dipayal 12374 

Total Population 2140185 

Product waste (i.n tonne} 

(lonno) (tl)nne) (lonne) (%) (%) 

181 421961 

72 216536 

55 169425 
39 122:588 

32 103259 

30 95423 

36 121707 

20 88102 
20 68361 

21 72156 

24 81134 
16 56101 

17 59435 
17 59890 

18 56:399 
17 62:570 

15 52818 
10 35539 

11 39171 
7 30698 
7 27820 

9 31882 
7 31136 

6 23557 
6 22483 

5 18867 
5 18700 

5 18645 

5 19145 

3 11828 

3 H061 
4 14755 

3 13843 

2255179 
720 

189 
76 

59 

40 

34 
31 
40 

20 
20 

22 

26 
17 

16 
18 
17 
19 

16 

11 

12 
9 

7 
10 

5 
6 

6 

5 

5 

s 
5 

3 

3 
4 
4 

765 

441374 

228445 
182979 

126694 

108938 
100194 
134000 

69906 
70753 

i5764 
87341 

58289 

6.2623 
63463 
59811 

67594 
56410 

37128 
41521 

31619 

28854 

33531 

32706 
24264 

23382 

19150 

19308 
19391 

20382 

11828 
11 061 

14755 

13843 
2377095 

198 

80 

64 
31 

35 
33 

44 

21 

21 

25 
28 
17 

19 
19 

18 

20 

17 

11 

12 

9 

7 

10 
10 

6 

6 

5 
5 
5 

5 

3 
3 

4 

4 

805 

2521 40.42 
30.69 31 .14 

46.93 60.00 
1HIO 

30.69 29.62 
27.62 26.92 
61 .78 62.96 

13.97 16.66 

18.76 16.56 

27.62 38.88 
44.56 55.55 
21.08 21.42 

J t.93 35.71 

3382 35.71 

34.13 38.46 
47. 13 42.85 

38.95 'H.66 

24.61 5714 

33,82 33.33 

15.93 28.57 
15.92 16.66 

28.56 42.65 
27 93 66.56 

15Jl2 20.00 

21.66 20.00 
7,72 25 00 

17 34 25.00 

21.56 25.00 

34.77 25.00 

772 0.00 
509 0.00 

27 46 33.33 
29.49 33.33 
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the \\Of5'.1ng dcfin1l11.111':i ::idoptcd fQr "IOI Id \\ ;'lt.;l(.~ 

Anothc1 dilT1cult-y stems frorn \1;'111nb il1h 111 Liie rueLhod 
used lo cstunntc tJ1c tolnl qunnttly of "'fl~t ... • produced per 
head per C'lnv f\.1<.'.ISt n1cthods nrc Unscd 011 111cnsurcs or 
collected , ,·ri.stc ot d isposal s1tcs+ " luch 1c:: scldo1n 011 ace-11r;'l tc 

ind1c3lJon of,"'nslc generated bccttu~~ lossc~ ansc ;11 , ·nrtous 
stogc• on the \\4~ to d1s1>osol (Flintoff 19"76) (F1i,_'1Jrc I) 

Some l~s have been ;J1J:tl\sOO 1n Kntlun~ndu. Pokh._,ra 
and Bualnngar App1oxnnatcl~ 15 pc1· cc111. ~S per ccn1. nnd 
65 per cent l'l!.."ifXt,;ll , .. clv of household \\.4SlC stR\ ~ 1n p l:ices 
{111 the hol1\e nl 1 he compound) '''her~ tl c:inr10l be c::ollcctcd 

ond for 1lin1 rci1son " '" nol reach a d1s1>a">nl ~1 h: {UNL">P+ 
IY90Jl), 1\ bou1 c; pc.a cenl o r Lhc '''n:::cc: i s lo1'cn fi otn th!! 
\\'as tc s 11·c;1111 b~ Kathnu1ndu s street scn\'rngca s ( GTZ ,"<, 

SWM RMC 11!8X) 
Soltd '' a~t~ quo.nll1Jcs a1 c cx1)1 cssOO IJoth 111 te.1 l'ns o r 

,·olumc and ''eight Tite use of \'olumC" ns :' 11k!asurcn1c-nl of 
qu:intft\ C.:\ll. hO\\C:\ct be nuslc-adUl!ot Bll!C:aU~C or d1ffetcO.l 
lt\'C1S Of COt1lpf~$SIOO. a CUbtc \'tlrdofloosc \\:t~lc: represents 
:l diffcr~nl <tUnfltll\ frOlll 3 cubic y:uJ of\\ :l<lc 111 n. l l UC" or a t 

;i d1sposnl snc For 1l 11i:: reason. \\'C J ~hl sterns l o be n better 
qunnl1l~ 111cnf.111 c, nlthough thif' too h ns l11 1u ln l1011s e.g. 

\\'Ctg ht 111..:1 -:ns;:cs du11ng I he rn111y sen son d 111.: 10 '''ntc r " ·eig ht 
Ln Nc:pnl , Uotli 111tlict1to1s nre used n11tl for this rcnsou. cft1 C' 

n1ust be tnheu " hc.11 1na~1ng. co1npnrisons bcl\\'CCU different 
studies (G I /..\::. SWMR.1'-IC 19XS. Bnnsl.oln cl ol l OQQ) 

EsUmates ol Kathmandu's Daily Production 
of Solid Waste (1990 . 1995) ... __ 

··-... 
"' 

'" 
.. 
• .... 

Figure 3: Estfmales of Kathmandu's Dolly Production of Solid Wusle (1990·1995) 
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GENERATED WASTE 

Salvaged by households 

Salvaged by sweopors/collec;tors 

Salvaged by street 5Cavengers, 
strtty animals, birds, and rodents 

Uncollected waste lymg "' open 
spaees, drains. at streeteorners 
and on rivor banks 

Salvaged by c:i•S~I staff and 
scavengers from disposal sites 

Natural de=y and voliJblity 

DISPOSED WASTE 

Figure 4: Loss of Wastt In Managemt!nt Process 
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Solid Waste Composition 

\Vnste Composition in N~pnl 

T nblc 6 sho" s n scheme de' eloped by the Asi'1!1 lnst1n11e of 
Technology 111 13nngkof.. ( 1983) which is useful for describ
ing solid \vastes J.n Ncpnl 

Jn Kntlunondu. 78 pe1 cent of the solid wnste 1s b1<>dc
grndable. nnd 22 per cent mm-biodegradable The ~vnstc 
eompos1uoo for PolJw-n ( 78 S per cent nnd 21 5 pc1 cent 
respccu'cly) nnd Birntnngno (70.7 percent and 2~ 3 percent 
l'cspccl1vcly) is s nmlnl' (CEDA 1989) 

The biodegradable component consists of garbage, 
ru\>b1sh , combusublc n1ntcnal such ns Lrce brnnche~ ;,nd 
vnrd 1r1mn1i11gs, de:'ld on11n nls. rags and temple offcnog, 
M>mc andus-tnnl ''aste. nnd sc\\·:'lgc '''4.S1C 

The non·b1odcgrndoblc eon1poncnt consists o r rub· 
b1sh 1ncludW8 metals. feat.hers. nshcs. sonic: street ,,·nstc~ 
cert3JJ1 1ndusu1ol \vastc, such ns old 1nnch1ne: p:.ns. dcn10Ji-
11ou \vns1e. co11s11 uclio u " 'asle, nnd specinl ,,.:,J.1tcs such ns 
bat(encs 

lndustriahs:iuon. urbruusatton. :ind ch:1ug1ng cons111np-
11on pnu cms in Ncpnl have rtuscd the. proportion or no11-
biodcgr11dnblc substances 10 solid \vastc These substtinccs 
:ue not rcndily brok.cndo"111 by tJ1c oaturn l processes bu1 cnn 
Uc 1cuscd o r· 1·ccyclcd So1nc of these \VA.Slcs n1c alrc.,<ly 
collected and token to lndrn r.,.- rc~·clmg. 

The Physical nnd Chcmicnl Dimension 

Sohd " 'nstc hn$ phv~1cn1 and c.hen1u:::11I dLn11..:us1ons Both 
dnncns1ons nn: i 1nportnnt in Je:tcrnun1ng the 1nost app1 opn· 
t1red1sposnl and trcauncnt prac11ces TilC pl1ys1ct1I d1mc11s1on 
hns 1hrcc nl:t1n ch arnclcns1u;s dcns1lv. mo1slurc cont<:nl nnd 
constituents 

D:itn on d1e con1pos1uon of sohd 'vnslc tn Nepal nrc 
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Tablo 6: Wast• material by kind •nd composlUon 

G•rbag<> Waslell from preparation. cooking, and seNlng ortood; market wastes; 
and wastes from handling. storage. and sale of produco 

Rubbish Combus~~ paper, cartons. bol<as, b:lm!ls. v.'OOd, exeels<Or troo 
branches. yard t1imm1ngt, wood fumrture, bedding rags, tempi• offer
mgs 

Non-<:<imbustibles- h;!rr. metal feathers bone$, cans metal 
lurru:ure. d<n. gl=i. et0ekety, ma>er.!ls, plasllC. nbber. pols 

Ashes Residue from fires used for cooking, heating, funerats. ;and on-site 
1nc1noratlon 

Strttt wastes Sweepnl)$ dot. leaves, catch basfn dirt. conll!nts of l<tU!r roceptacles 

Dead •nlma.ls Cats, dogs, cows goats. pigs. etc which d"' naturally or accidentally 

Industrial wastes Food-prooossing wastes, lumber and metal scrap, hides, old machine 
parts, waste From slaughterhouses. etc 

Demolition wostes ltrnbor. popes. boc<_ masocvy aod conslNCbon matenats !rim 
dernol<shed bullongs and other slructures 

Construction wnstes Lumber sernp, pipes, bricks, and other constructJon materfats-

Special Wil:Stcs Hazardous sdids. palhoiog•c:al wastes. balteoes 

Sewage Sdids f1om septic tanks, excrement 

Ii mi eccl and unt nl" ;rys c4.lu1p;u n!Jlc o,-cr uu1c, sull sonic 
1tenernl coouncnts c:.n be 111:.<k 

~olid wn~le /)1!11Sit1• 

~ns1ty dnta nrc needed 10 nsscss the totnl \'Olumc of ''nstc 
that must be manngcd Lobam and Til311h ( 1978) estunntcd 

the dens1t~ of the n1unic1pril \\:lstc 10 Karluunndu to be 600 
kglm' TI1cse fig1u-cs were used in ;i l 988 w 1dy (of refuse 
collecho11 veluclcs for dcvclop111g counl1"1cs) conducted b)• 
United Nntion' Centre for flurnnn SetUc111c11lS (UNCHS) 
Compnral to othc!r counlncs. N'epnl's soltd \\aste dcn~aty 
appears lngh (Tobie 7) 
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Table 7: Oe.ns lty or waste in different counl ries 

Counlry Wasto Ol!ns1ty 

(kglm') 

Hig/?·1ncome co untnos 
Ur11ad Slates 100 
Ut11ad Kir>gdom 150 

MtddltHncomo eountnes 
Singapore 175 

Tunosia 175 

N1gena 250 
Egyp1 330 

Lo\v.Jncon111 countries: 
Thailand 250 
Shri Lanka 400 
Indonesia 400 

Ind"' 400-570 

Bumia 400 

Palustan 500 
Bangladesh 600 
Nepal 600 

Source. UNCHS. 1988 

A <tlld)' corned out 111 I 98l\ l>v the Solid Waste Ccnll'c 
u1 Kalhnt:indu revortcd a solid \vO.Stl.! Jl:n!-.ll\ of 390 kg/'111~ 
(!iWMRMC. 1988) Tins n111ount is shll ron1pnral1\CI) high. 
although cons1dcrnb~ lcs~ 1h.n1 the 1978 tl\:11!l.1l~. and sug

gests lh:lt ch:tngcs ID the COl11J>0~1l100 of sohd \\·:iste htt\ C 

&..a.ken place O\'cr the last 1cn yeru ~ 
\Vnste 1n lngh wcomccountncs 1s lo'' 111 density m:unlv 

l>ccuusc o ftl1c: use of 1>(.\ckng1ng molcnnls As \Vlth q uan l1tv. 
dens It\ chnny,cs '"ll h loc:illon nnd 111ne of storngc. 

Sofuf Waste Mo1s11m! Co11re111 

·rhc seco11d 1n1portanl cbaraclcr1!>l1t of lf1c pbysic.at c·on1po-
s1l1on of \\'aSEe 1s moisture r;ontcnl The n101stute content of 
solid \vostc 1s usuall)· exp1cssec.I n~ the \\C-tghl of n1oistutc 
pee unit \vetght of \\Cl 01 dry ul.3tC-11nt TI1e 11101sturc content 

d1ITc1'S \\'1th t.he type of ''n:>lc Food \\'3ste conuuns the 
highest percentage of n101sll11l!. fnJlo,,ed by garden unn· 
n1111ss. \\Ood, nnd tcxllle.s. Pl:isl•C8 1 ubl>cr. glnss. nnd n1e tnls 
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contnu1 al.Juos l no moisHuc For most solid '"l1Slc Ul As11111 
countries. the n101sru1 c varies from J 5 to .JO 1>cr cc-nt de.pend-. 
111!_( 011 the composition Of the \\'astC-. the SC-3$00 Of cJ1c \ C.'\I 

(mOll$00fl or dry season). and lhc hum1d11v The a\·erag<: 
n1<.l1Sl\u·e content for sohd \\.n.Stc,1n Knthmnndu dunng ~1a\ 
l?S8 \\as 45.8 pco celll (SWMRJvlC. 1988) 

Solid Waste Constit1111111s 

l"he cornpon~ts of sohd " ·astc arc s1m1lnr throughout the 
world. but the proportions \Pl) wide!} Loham and Thanh 
( 1978) and Aunrwnln ( 1986) show the rclnuonslup between 
stond.nrd of living nnd \\·nstc compos1uon \ "Cf)' c:lcarlv As 
income nscs. the pnpc1 . 1nclol , and glass con lent 1nC1 cnses. 
\\hole the organic content dcclmcs (Figure .S). 
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Waste Constituents in Different Countries 

B~ITAIW • THAil.ANO (8•ng>ok) 

u ....... 
• Gloss ....... , 

' 

r~~ ,. . 
:'~~ 

'* !NOIA (Bll.nglort) 

Ftgure 5: Wast~ Constltutnts tn OfN'erent Countrtes 

Tvp1cal components of KathnuH1du · s \\'RSLe :ind lhe1r 
1clntivc µroport1ons arc 5hO\\tl ul Tnblc 8 T he dala nrc 
dcn"cd fro1n surYcys co11 1plcted bct\\·ecn 1976 ond 1988 By 
con1po1Ing 1J1e ~llf\'t::' rc"ulls o,·cr the \Clll S. pn11c111s of 
ch:tngc 111 \\n~tc co111pos1llo11 c:in be ~en Out there arc 
ce1c:un rcscn·atJons conc~nung the 1-esults thnl should Ix 
t.ikcn into conSJder:u1on These an: gt' en bt-IO\\ 
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• 1"bc first one is the n.rbitra:.r).: nntu1·e of the c lassificiillon. 
Cartons> for example~ nrc sorncllmcs1ncludcd ns pnpcr \vastc 
and son1etimes excluded 
• As discussed m lbe previous chapter, the cornpos1t1on of 
disposed \VOSte IS llOl the SOIDC \lS lbnt of gcncnllcd \VflSlC. 

Recyclable ,,~astes such ns g lass, pnpcl'. p lnstic. and r11cL.ols. 

for cxnn1plc~ 1nay be col lectcd before 1 hey cnlcr the d isposaV 
compost si lc. The dnta from 198 1 are t '1ken before scaveng
ing. Data for 1988 are takert nne1· Stl'l\'Cng111g. 

• The 1985 figures arc Lhc result o f on nnnlys1s Cfl1-ricd ouL 
when lhc Solid W nslc Proje<;l tn KnUmrnndu wos fully 011cm

tionnl Be<:nuse of lhc focl lhot the second phosc of Lhc 
project (1984- 1986) concc11trn1ed on tl1e cslnl>lishmcnl of n 
con1post plnnt, t.he \vaste \Vas cnt ¢fi.1Jly selected foi 1ts 01-

ganic contents. 
• The rnnin proble1n \\lt tJ-1 1·ablc 8. hO\\'C\'Cr. sterns rroJn 
t.he f.1ct t.hnt the su1·veys have been cnrned ou1 by d1ffC'.tCnl 
people prol>nbly using different methods nnd locntions. Y cl. 
as no unifonn data nrc g_ivcn for tl10 dirrcrc111 ilerns. it is not 
possible to interprel the figures~ 

T.:able 8: Composition or Kathmandu's waste from 1976 to 1988 

YEAR 

Component 1976 19a1· 1985 1eee·· 
Inert materials (sand. dust. ashes) 46.5 
Inert materials (stones, ceramics) 77.6 3 .4 15.0 2 .4 
Vegetable orlgin, leaves, garden·wastes 20.6 56.9 
Other organrc materials 37.6 67.5 0 7 
Metal 4.9 3.4 2 .2 04 
Paper 6 .0 5 .4 
Cartons 6.5 19.3 0.0 0 .8 
Textile 6.5 53 2 .7 2 .0 
Glass 1.3 3,4 4.0 1.6 
Plastic 03 3.6 2 .6 2 .0 
Rubber, leather 0 .0 0.0 o.o 0.4 
Wood 2 .7 1.6 0.0 0.5 
Bones 0.2 1.8 0 .0 0.3 
Batteries 0 .0 0 .0 0 .0 0 .1 
Density kgn 0 43 029 00 0 ,39 

O~ta token bcfou> sc::invoflglng 
0;)t:a tnkcn nf1cr ~nging 

Source Solid Waste Management and Resource Mobllisa1ion Centre, 1988 
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Sohef Wasto Composdlon 

According to n survey earned out by R'" ( 1990) 1.n 
Kolhmnndu, !'CC) clnblc mntenals (7 per cent mctnl scrnp. 7 
per oent plnsuc, 6 per cent ptJper. and 10 per cent glnss) 
~onln1n nbout 30 per cent of generated \VUSlcs Since these 
perccntngcs nrc lugher •har. those m Table 8, it nppcnrs that 
metal, plnsl1c nod ginss especially nre b<:ing collcclcd bc
t\veen lhe gcne1ntion 11t1d disposnl points Ho\vever, more 
1nfo1mnt.ion 1s needed to dta\V conclusions he-re bccnusc of 
the unccrtninty olJoul \vhere n.nd under \Vli.nl condi1 ions these 
snn\plcs hnvc been taken IL ts obvious th:lt, ns fnr ns •'corn· 
poncnt dutn' ' nre concerned. records arc poor. 

Over 1J1c ) 1CMS il is likely that changes occur 111 1.h~ 
composition of \Yll.Ste for re.nsons such as · 
• a ns1ng slandnrd of hving and chnngcs m pubhc tnstc 
which pnruculn1 ly mOucoce the propon1011 of non
b1odegrndablcs, 
• chnngcs m tcchnol<>!!) (food processing nnd pockngmg) 
that tend to 1ncrcnse the use: of miltennls such ns plastic, Lint 
rucl.llls, nnd paper. 
• cbnngcs on domestic fuel. e.g .• a reduction 111 rhc use of 
sohd fuel could cause foUing ash contcnl, and 
• pn\'1ng of roods '"hich couJd cause n decline in 1nc1t 
nlnter1nl 

Besides Lhc physic.ii duucnsion of solid wnslc, the 
chc1n1cnl d1n1ens1on hns nlso to be consjcle1cd lnformntion 
on U1e chen11cnl contpos111on of sol.Jd \\'aslc 1s lmpo11Ant 111 

terms of u·cnlmcnt, composting. ood possible hnLords lhnt 
could be e1c:ned by sohd \V::tSle... The c.hen11ct1I dutten~1nn hn~ 
chnrne1cnsucs such as organic and inorganic content_ tox1c 
or non·tox1c n1n1en:ll 

D:it.a eoncenung tJ1c ehcmic::il composuaon :.re not 
rcadtl} O\ aalablc. Some infonnatioo e,""i;:jsu. ho\\C\~cr. on the 
organic content of sohd \\·astc. The organic con1cnt 1s the 
most 1mponnnt factor lD nsscs.s1og the vnluc or \\'nstc for 
compost producuon 

A compnruu,·cly recent surve) conducted by T hnp11 
(1989) deals wuh dtffcrcnccs m waste composition between 
mun1cipnhucs (Tobie£>). The differences 1n <:omposihon ru·c 
rclnted to the rch.lttvc SlZc of lhe urban ilfe:i. Th e rl!nson 
behind tJ11s 1s thnt Sfnn I lel' ruwuc1pabtics usunJJy hnvc n n1orc 
rural chnro<:Lcr, tJacy have lo\ve:r living scaudnrds~ use n lnrgc 
proportion of w1pnckcd fresh food, use o smnllcr propo11.1on 
or lu.\'.ury goods. nnd have llltlc, if any, industrial nnd com-
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Table 9: General compos!Uon or solid waste ranked according to size of municipality 

(In ~rcontage by wolghtJ 

s Size ol Glass & Paper Plastx: Mota! Toxtiio Wcod/ Ash 
No Munlell"'lity c.ranucs - Out 

20000 0.01 0,01 0,01 0.02 0.20 0.20 12.46 
2 30000 0 01 0.01 0.20 0 .03 0.20 0 .30 12.25 
3 50000 010 0.20 0.20 010 0 .30 0.30 11 .80 

4 75000 040 0.60 0.50 0.10 0.30 0.30 11 .80 
5 100000 0.50 1.40 1 .90 1.20 0.30 0.60 11.10 
6 150000 090 1.90 2.20 1.50 0.60 0.70 10.20 
7 200000 1,90 2AO 2.30 2.30 o.oo 0.90 9.40 
8 250000 2.10 2.70 3.10 2.60 0 .90 1.20 8.40 
9 300000 2 .30 2.00 3.50 390 2.00 1 40 8.10 
10 350000 2.40 3,00 3,00 4.20 2.10 1.00 7.90 
11 400000 2.50 3.20 3.00 ~ 70 2.20 220 770 
12 450000 260 4.20 3.80 4.70 220 2.20 6.70 

Source: Thapa. 1989 

OrganiC Tola! 
matter In %by 

(Compostablo) Weight 

87,0 100 
87.0 100 
87.0 100 
aa.o 100 
83.0 100 
82.0 100 
80.0 100 
79.0 100 
76.0 too 
75.0 100 
73.6 100 
738 100 

~ 
i 

i 
5 

~ 
{ ,. 

f 
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n1c1c1nl dcvclopmcnl. One oulcolll¢ of llus sun. t!). 1s notable 
the org:uuc content of \vas·rc dcchncs \v1lh the 8f0'\ IO!( s11c 

of the urbnu nrca \V1th gro\\,DS urb:uu~nuon 1n Ncpol. one 
cnn c'pcct n gro" mg urnount o,r 1norgMic Md non~ccom· 
pos:iblc "nstc nt:itter 

l'hc ucfi11111011 of urban areas m Nepal IS restricted by 
the pop11 ln1ton size cnlcnon ond the µ ollucnVndrH11l1sLrouvc 
proccss 111\·ol\'cd 1n the des1gt1At1on o f ruur11c1pnhLics (Shruin(1. 
l 9K()) Co118cq11c111 l,v. no nltent:ton 1s g1"cn to 1 Iii! geogrnp1u· 
cn l J(')cnllon o l the niunic1pulity, clin1ate. co111n1crc1nJ and 
1ndustJ 1:11 dc\'clop111enl, th!! oc.cupallono1 sln.acturc. no1 t.hc 
slnnd:uJ of ll \'ing of I.he mhab1tants. factors in1ponnnl 1n 
reln11on to the com1:>os111on of solid \V-ilstc gc-ncralcd 
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Solid Waste Sources 

Source Clnssific11tio11s 

Kno\\·lcdge of Lhc source of solid \vnslc provides insighls 
inlo 1rends 1n \\'l1Sh! produchon~ the co11ipos1lion of " 'nsle. 
nod d1sposnl p1•nc.L1ces . Yet specific n1Con11nllonon the sow·ce 
o f '"nstc is s~ldorn kno\\ll The n1ost cornprchcnsivc '' aslc 
records :trc those kept :tt lnndfills. lrnnsfc1· centres. 01 co1n
post pl:inls ''hc1·c at ts dtfficull lo 1denuf} lhc "aste sources 

Nepal ·s n\3Jo sohd ''nstc sources nrc (I) dotucsllc. {2) 
conUT1c<c1ol. (3) mdusln:tl. (4) agnculluml. (5) mslllul1011al 
ond (6) 1\nturnl So1n~ solid '''Dslc co1uponcats nrc nol easy 
to cntc:gon:;c, ~spec1olly u1clt tnntC'nals such ns sand and 
dusL 

Domestic wnstc is 1>roduccd by si11glc rnmliy ood ruulli
f:lln1ly d\\'Clling:>, ttnd it o fien ::iccounls for nbout 75 per cent 
or lhc total \\llSlC collected (flint Orf 1976) Domestic W'1StC 

includes ~1tchcr'I '' astc. p:tpc.r :ind cartons. 1 ngs. some plas
uc. rubber. lcothc1. bone. gk1ss. crocJ..ct) pots, S\\CCp1ngs. 
nnd metnls 

In poor neighbourhoods (on 1wcr bnn~•. squuner are'1s, 
or older ne1ghUourhoods). trnd1t1onal cooking 111clhocls can 
nlso produce osh Where sanilallon fnc1h11cs arc lmutcd. the 
\Vaste inclodcs f:,ccal 1nallcr hl nc1ghbou1hoods populated 
by l11gl1<.:1' 1ncorn..: groups. old fum11u1c 1 tu\$. nncl ynrd t1 1 1'11~ 

mings 11re con1n1ou \\'astc products 
Con11ncrcinl \\:1ste comes fro1n n ''nncly of sources 

'' h1ch 1ocludc stores. tea stn.lls, bus111css prcnusc:s. godo,,·ns~ 
rest."lurttnt.s. lllill ket.s. fruit vendors om cc bu1ld1nss. hotels. 
gucsthouscs. print shops. nutorikshn\\S nn<.1 n101or repair 
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shops. 
A lugh percentage of " 'nste fronl lhese sources consist 

o fpt1per. pncJong 1nate1·1als,: such as glass, cartons .and plas
ttcs. \Vaste fron1 food prcpar~uoo. crockery~ htut: g lnss; 
pols : ashes: spoiled ln1d discnrctcd goods~ nnd son1ctin1es 
hazardous solids 

Jn LU'ban Nepal, markets arc tin 11nportant source of 
\vnslc. Much of'Lhi$ \VA.4'tc is o rganic. 

lndusc..·iaJ \-..•nste is generated b~· sources such ns con
~IJiJclio11 s ites, de:n1oliltoo debris; food processing indus
tncs, slaughterhouses. rnnnufacturif'lg establislunents and 
bre\veii cs. leather indtlSCtic.:::i~ C4\f'})Cl factories, chen1ical plants 
and tounsl f<1c1Jilie$. Service con1pnnies such as telephone_ 
e lectricity, \Valer. road. -and drn111ngc und sC\VC:l'fl8e nre io ... 
eluded m llus catcgo .. y 

Construction and dcn1ohuon \vastc consisting c)f ea1ih , 
btickbals . s loncs. s·nnd nnd \\'OO<L~ pa.cknging nlnterials. food 
\Vnstcs. hides. discarded n1ctaJ, p lasuc. rags. nshes. specinl 
~va .. ste. bones. fcalhcrs. ln'IZl!tdous \\1fls lc 1 and old n1ncl11ne 

parls ore nmoug the ll'll~te in !his category . 
.. •\g1icuJturnl \vasle is produced by dairies. chicken fin'rllS, 

rind livestock. for cxnn1p lc Urban nrel1S in Nc1Jnl st ill in· 
c1udc some agr1cuJturc acli\'l11cs " 'ilhin rheir city limils 
\Vastc frosn t.his source 1s nhuost I 00 per cent organic. 

Waste from institlllions 1sgeneralcd by schools, b1mks , 
offices, hosp1t<lls. con\n1u111ty halls, ond rch£.1ous place& 
W~sle fronl this source usually contn1ns pi1pcr, food \VUstes, 
boxes. glass. plastic. crockety. ht1zardous solids. and patho· 
log1ct1J \.VOSt C 

Ten1plc areas accumulat e 'vustcs assoeiiHcd \vith n~Jj. 

gious nnd co1nn1uni1y ncuvitics and temple nnimnls such as 
nlonkcys. dogs. find pig~ons. Te:n1ples fonn an important 
pnrt of Nc:palcsc li fe nod for tbnt reason nc.c;d specinl nH'1n
agc111cnt ntlcnUon ·rhc \\'rlSlC$ round here U'ICludc food~ hnir, 
nshcs. crockc1y, leaves, S\\·eep1ngs, and faecal matter. 

N11u1rnl \\·nstc comes fro n1 trcc-s and plant::; nlong L'Oild
sidcs nnd p:trks nnd stray nn1mals. Lcn\'cS. tt-ee Ortlnchcs. 
seeds. nnd cnrcasscs of ununals arc runong 1 he \vnste pro· 
cl11cc.d •n Lhis calcgory_ 

Table 10 shO\\'$ lhe 1·clationship bct'''ccn the d1LTcrcnt 
L)'pc~ o f \V:,sLc nnd the sow·cc clnssificnllou. 

Solid \/Va5te Sources 
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Table 10: Solid wastt- ty~s associated with varJous source clas

s 1 fica lions 

Sources 

Commcreial 

Nat.Ura 

T)'PQS of Softd Wasll! 

g.atboge. rubbish. Miles. S<!W1>90. "°'"" ~pocinl 
wat..~o 

~.rubbish, ...tiff. """"'l)o, """10 spoeool 
v.·ast• • ., .. , "-"'a5ln 

Construtt.Qn, ~hon wa'itO, o.poc~I wa110, 
ona.i..tnar WHI•, sev.~ rubbish. •lr1l•t wnto 
gaibl!gc Nllbsh. speci:ll wa.to, rubbish, -· •"""" spec:i2J waste £tre<lt vr.as~ .. eewag1>, Q3rlxigt», 

ashH 

Slteei ""3$(0 ~ "'"""'!$ 

Disposal Practices of Solid \Yaste Sources 

Koo\" ledge- :i.bout \\':tSlC' sotlf'Us .nnd disposal µrnct1ccs 1s 
1mpo11.nnl in solid \l.tt!itc n1nnngcn1c11t OiffcrenL entc.gon c..'> 

of \Vt\Stc somcumcs reqwre d1ffcrern h.nndlUlg. collec-t1o t1.., 
nnd disposal cqutpmcnt :\s prc .. 1ouslv mcnttoncd_ 1L scc1us 
hl-..c don1e:s11c \\asle ~-c:coun1s for the bull-.. of,\:1ste dnH hns to 
l.>e collected followed bY cornmerc,.I \\'aste ond wnst.e r. om 
111s11tuuons (.:\ tLan\.11la~ I 9R6) Donle:SllC... conlrncrc1nl. and 
--open areas ''astc· - "lisle tha t collects on strc-cts. n.Ucys. 
court..-nrds. vnc.ant tots. p1avgrounds. and rccrcnuon sltcs -
ncco11n1s fo1 npp1oxunn1c:l\ 90 per c~t o f the tornl \"':1stc 
senemtod 1UNCHS. 1988) 

Dnla concc:rru.ng the \V,'lSlc d1spos.1J prnctJc-..cs of d1[f<:r
cnt SOIUCC COnlnHUllllCS :uc: ll~ .nbund'11H f)onlCSl lC \\'tlStC is 

reused bun1cd used as c.on1pa.st. nnd 1hro" n 1ntf1 a cant;iuh!f 

or on Lbe strttL 

Sttmc 1nformnl 1011 1s .;i\ :u1ob1c on 1 he dlsposal prnc
ttccs or cc:1tt11n 1ndusitnC:$ Ill the Kn1h111a11du voile) ·ro dnte. 
no specific cfrurts h11,·c been made-to control .nnd ccgulnnsc 
l.hc '"·nst(' fron1111d11su·1cs Stu"·~,~ ofoornc u1dus1ncs rc\·c~1I 
1hnt "'n.stc 1s 1 cuscd :1nd'4..'>r ~old l>ut <1lso du1npcd 0 11 hilltops 
01 on the b:u1k.s ofni.c1s tT;:11Jlc 11) 

·rhc nmou111f, "I 1nJu~tn11J "' ,1r.h: u 1 1he N-:p.1lc:<lc 111 l •:-11 
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areas :u.: cuneuth not S1Jt11.ifJCi:"lnl 1n c.on1panso11 ''•th rest· 
den I 1;al 01 com1n~rc1al sohd \\·astc, although 1l 1s n locahscd 
and gro" 1ng problem llcscarch and aclJon L3kcn no'' can 
•1,·u1d :Ht 11Hl'act;1ble nnd prohib1ti .. cl) c.:xpcn$1\·c \\t\~tc 1nnn· 

ngc111cnl p1oblcl'n 1n the- future. 

TJblc 11 : Olspo$al pracliccs of some lndustrrcs In the Kath· 

mandu volloy 

Name or Industry 

Bansbar1 Lealhe1 and 

ShoeFacm<y 
Hanshidd1 811ek and 

neFacm.y 
Kalhmandu Mik Supply 

Modem SI pper l~try 
Pan Himalaya C1rpe1 

Nepal Poultry 

Nepal Foam Industry 

Royal Drugs 
Photo Conoorn 
Nepal Dlsbllary 
Nepal Ballery 

Source Bansl<ota ot at, 1990 

SolJd Was18 

Open dumping on hill !Op 

SoJd for reuse and as 5oil 

oonda""""' 
Seid for rouse 
Dumped on nver banks 
Sold for reuse IO make 

industry manrnsee 
Dumped on h1ll IOpS 

Burned 
SWMP lank 

Burned 

Sold for '"""" 
Selhnglon site holding •nd 

dumping In Iha Bmhnuma~ 

river 

Tobie 11 dcscnbcs onl~ a number of the lorgc1 mdus· 
I.th:~ '.\lo utfon11nl1on 1$ l'l\':nlablc on lhc \\:l!<ilC 1n:1n:tgc!1nen1 

prn~tu:.cs ur Ncpill's nwnerous sn1aJ1 ... sc.a1c (unrcg;1s1cred) 

liitl011cs/\\ 01 ks hops 
J'Olll ISltl 1'$ n Spcc1nl h.1nd Of 111dl1Stf) Jn n ~pnn Of 

.ibout ~O ~c,,1s. bct\\~cn I 95R and 19S8. 1J1c nnnunl nu1nbc1 
ofr<:co1tlcd \'ISllOrs ta Ncpnl hns 1iscn r10111 2.000 I() nrounrl 
260.()()() \llos~cn. 197•1, B :mskoto cl"' 199(1) These \•is1-
101 A gi::nc1 nl c solid "nsl cs 10 both rurrtl n11d u1bn11 tll'~ns 

·rrckl..1ng and n1ounl~:unccrtng acln 1l1cs. the nHun pur ... 
pose o l l•I per cent of the \'Js1lors to Ncpn1 . .,osc n thrcnt 10 
tl1c Cll\ 11on111cnl 1·hc most fnrnous l.rcU1ng routes 111 Ncp!il 
( E;:\'L!l~...,t A111H11n11n.1 :ind Lnr'lgt:ing) 11<: 111 r\!~1011s thnt i\1«! 

So~d Wasoo Sources 
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3B 

ccoJ0~1cnlJ\ \ C!I'' fra:gilc ~11tl rnJT pnrtf \ \\ 1tJ11n :1 COllSCI' nlion 

nrco or nnuonnl park < B:mst..olll cl nl. I 990\ Tltcsc routes 
nrc fn:qucnU\ rcfc:rrt.-'d ton~ the 1 to1let pnpct tan1ls'' (Luhnu, 
198\1\ 

I\ 1 n101 1·nouuta1nCl:r1n~ "''pcdlt1011!'; t 1 ru1!.pL111 cr..in'11clc1·· 
nblc qunntiucs of food. fuel, clotb1ng, nnd cqu1p111cnl inlo 
rcrnolc ntCl1'\ The q11nullt\ or 1t1nlc11nl ln111 .. pur1ccl clcpc11ds 

upon the s1J'c oflhc: cxpaht1011 for C:\n111plc. n 1 IJ72 E\crcsl 
c'pcrl111on crnn~•X'lrtcll I U5 tonnes of n1ntcnnl nnd cqtup .. 
rncnl (CulJ ... ,1 1?86) Pnckng.in_~ 111ntc11nl 11 1nlCuncl10 11 111g 
~qu1µment nod other w.uics arc 1 nr<h Lrnnspo11cd l>ncJ.. to 
the bnsc ump Md mstcnd nrc lcli. nloug lltc trnds .. 

Sonae of lhe cqu1p111cnt lhnt 11 left. such as tcuts. ice 

~tc\\'$. nnd 1opes. '"luch \\ould l>\! \11lu1.1ble con1111od1llcs in 
Kotlunttndu. tU.c corn1dc1..:d to be '''D:i.tc 11\ lhc n1ou11Lo1n~ 

bcc1111:-.c of the ~t nnct crfo1 t of rcuto,·i11g thc:111 
11·1c need for rood tllld ncconu11odntto11 for tourists, 

\\'lnlc c1c.1ung .tne0nu: ca.ming oµporlun1tics. for \i! llng1.:rs, 

nlso resuhs 1n uiaea.s:cd \\ :istc 1>roduct1on 
A spcc1nl µroblcin ''tlh ,,.n~tc tti n11 nlp1nc arcn I~ s lO\\ 

n3Lurnl dccompos1hon l\.1alcnnls thnt dc-co·mposc qLnckl} 1n 
n \\'Wmc-r chn1n1c. s11ch ns p11pcr. (.>Ct'$1st for ye;trs 1n nlp1ne 

ruens ~tore pe-rslSt.nnt n1Rh!nn1s. such ns tul nnd fuel con· 
ttuners. Ola~ rcm::un llllCbrutgcd for decades As n rcsull, 
popular camp Sl!C$ 4long H1m•l•yan treks now hovo lnrge 
nnd _gro,v111_g solid ,,·3stc h;!aps 1\Jthou_gh chrnb 1ng pem1its 
supulatc the nppropnatl! dISpos;ll of garbage. cnforcc111cnl 

b"5 proved to be difficult and depends until no\\ on locnl and 
NGO cITort (ckarung up campotgns) 

Almosl SO pa cent of lhe toun.sts arm·ing 111 Ncpnl 
cuter the coumi:· through Katlun:ntdu. Kathmandu remauis 
the central tounst attrnctJon for those coming for pleasure 
and s1gb1scemg (75 5 per ccal of oll lounsts) Po~h;1rn 1s the 
second urb:in nrctl n1ost v1sncd by tounsts 

The mnJont\ of tounsts never leave urban areas 
(Banskotn Cl nl . I 'J'JO) Tour nnd trct..kmg ogenc1cs. hotels. 
lodges. shops. nnd rcstnurnrtlS nrc tl.1crcf01e lhc'n 1tuH hc11cfi
c1aries both 1n terms of crnployn1cnt nnd tnco1nc They arc 
nlso m:iJor contnbu&ors to sohd \vnstc in urbnn nrc.i.s 

Accordmg to Timpo (I \189) there •'-~"' lo be no prob
lcrn \\Ith ognc11ltu1<1I \\Mlcs but lie cons1d.,rs thnL f111thc1 
sludv on lhc onturc 11nc:I extent of \\1\51.C frona tl11~ J:ourcc a•i 
required 
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No1 n1uch mformntlon 1< A\ n.JlnbJc on the d1~pos.n1 
prnc1 ices of lnst1lul1on!I; A proper ~·sten1 of hnndhng the 
<1111 1\ outpul of h~p•lltb (co111om111~ pnlhogcn•) doc,, not 
cx1r.l Oul\' t \\-o of lh<' lnrqti ho:-.p11.1ts hn,·c their O\\rTI u1c111 · 
Cl ntot ' f l t'I\\ i:-\'C't the...: RI<; 11•••1 US.Cd rcguiMI\ ~ rue I llf. 

C''PC'll'lit\ c- .:tnd tJi.erc 1~ no In\\ a1torc1ng the proper lrcntnlt'Ut 
'"' !IA)hd ,,-;i.-.tc Ho~Jlll.11 \\OStc '' thus either thto\\O 1n n 
\Clh'" ~onltuncr 01 11 a )UU(l1\ dwnpcJ oub1Jc lhc hos1utal 
p1cn11!.CS un the nssun1phon th:u 1t ''"'" c\·entu:all~ Uc p1cll.cd 
up h\ th~ pubhc ''A5tc c,.,1Jcct1011 llC'01<.;c$ Son1c steps hn\~ 
h('cn 1 l\kcn to \\QI k togc1hc1 '' 11h '\\\'~I R~1C and lhc ~111u'i· 
'" uf I l<nlth 10 handle ho,1111•! "n'tc !GTZ & SWl\1RMC 
l'IKK) 

L"he Evcrcsl Popc1 l\1111 h.11. $ll!ncd a contract '"llh 
I nhhu \ nu Uru,·c:n.1t\· lo callC'\:I the: Un1\·ct>e;1tv"s u~cd Pl11K'l 

S'lCUt otltc1 SChOOf' g_t\C thcu j).lJ'Cf \\,tSlC lO $Coit\Cll~rs 01 
l.Jurn tt ioselher \\ith othC'r '' a1o1c oo their compound ~tu~• 
ulliccs •nd bonl.s do 1hc s:u1>c, althou<>h pop<:< can be: found 
dump.:d hophuardh "" insUtUllCln!ll rompounds 

Waste fowid '1tow1d lcmplcs ends up 1n the •lrccl or m 
11c,1rh\ 11,-crs A gond c~:tn1ph: 1:; the :1rea ttround 
P:tshupn11nntb... one of lhc tUOSI rnn10us h:rnplcs In Ncµnl 
J fcre S\\·~11ngs nod tc1nplc otlcnn~s :u c l11ro\\1l into I he 
ll:11"in1nt 1 n\·cr "·here pcop1c o.1c bntlun~- brushing ll1c1t teeth 
nod ,,·nsh1ng clolhes. 

1'ntural waste. h~c ko,cs, ends up haph=dl~ m the 
en\ 11 onmcnl 3l1d 1s spread b~ the \\ind or ,-clticular traffic 
Deod •nunili he rottm!! •I the pl3cc of death or ore collected 
b~ th~ Centre or munmpahl\ SomcUJnc$ ~ are utcn b' 
tlthcr :m1n1nls such M rats. QO\\.S. or strefidogs 

L'.ncollccied Sobd Wiute eot\Slltutcs o lllllSSl\ c tlucnl 
10 l11c cnvnoruncnt and pubhc he-oltli The m1pnc1S of 
uncnllcctcd solid ''astc ore d iscussed 10 the next chapter 
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The Consequences of 
Uncollected Solid ~Vaste 

£11,·iro111111•11111I Impacts 

l J1i: llC'~:\11\'C c·flc~t, ('If UnculJcC.:(C"cl \\.:\SIC 111 lhC' U1 \1+111 CHVl

ronntcnl AIC C.11\t.'11 Ill the f"IJ0\\10~ p:tHiH.tt.:~-
L;.trHJ: 

\\' 1s.tc d11n1ps pollut~ l.llld chi:-nuc.llh .111•1 n1cch.1111· 
c.111\ aud c:in 1t1:tkc 1t useless for .11."u,·uhtnc~ h\'1ns :md 
1cctc.111on l..a.ndf1ll nrc.:is c:in br..~orncn prc1hlcn1 1n the future 
as the- J.x01npos.c (J\.\!t the dec.1dd producu1g 10,1c: nnd 

natllfillbli: g:tscs .1nJ cffi1 ·imts 
\\'ntcr: 

\'ur/11cC" '' ulc'r DI runs. sl.n:"nn1• nnd 11,·crs arc blocked 
i\nd polluted h\ runoff Cram du111p sites 11nll the contcnls 

divc11cd 
rtro11111fhc1f(•r 1s. :1rf11.."'Cted b~ S«p11gc front tlccompos-

1ng \V:1StCS nnd h:t1,.udous m:stcnflls 
. .\ir: 

Bunnng of ell~ '';JS?c nli!:lf\S spr~ .. 1d1ng hc,1\") metals. 
gases. nnd soot 01s smoke: O\ cr rC"Su:icnuat :i1c;is :·\noth;..., 
probleru 1s th.: ''astc: :ind dust p1ckc,i u11 b' the'' ui.d ttnd lhe: 
gases fonncd du11ng dccos:np<.¥.>,llOl1 :tnd pullcfnchon 

The 111ottt ob,·1ou~ L1\\·ironm~nt.•1 d.1111n~,: c-.auscd b' 
solid ''nstc: '" ncsth~uc_ lhc d11n1p1ng \lr ,,·osh: results 111 
W1Sn.n1tnl) ttr1s1Ehlh m1d odour-pro..iuc1n,b! C\"IU1.l1t ions (1l1apn 
nnd Rmi:ch•11l>e. I '•II I) 

Solid " :l\tr anti Hrallh 

Th~rc ;,u , lh nt .11 1 c:.ihl1 .As :1uc.lC1:1tc..l ''1th th..:- p00t 

m.in.tL!1.'IOcn1 ot 50J1d \\,1st~ Ch1ld1\!U nre p.1t\1~ul;uh. !:US 
ccptalilc tn •~·J'lt·lh .. 'I" prol>t-;rn"' t::u15('d h\ ~ht\l f1<1111 du1np 
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sites but nlso to d1nrTh~; s~•n and C\C 1nfect1ons. nnd ot.hct 
diseases lhc 01a.io1 cJ11ld·k1lhng dtsens..:s 111 dc,·clop1ngcoun .. 
ti 11:s arc 1clnH,.-d lo unsannary cond1uons such as cho$c asso
c1nte<l '"th uncollcc1cd sohd \\ nste (UN EP/UMCEF 1990) 

At nsk also nrc the \\:1Stc \V01~crs (i.oclud1ng ''Omen 

nnd ch1ld1cn} and 1hc "'ns(c p ickers 01 s.cnYcngi.:1s Typicnlly 
Chey \VO•"' bnrefoolcd. bttrchnndctl nnd \\'ithoul 1ll:\Sks 

For Lhc ge11crnl public the tll:t111 nsks. ln hcnh .. h arc 
1ndi1cc1 nnd :irisc fJom the b1ccd1ngof\'ccL01s (c.s. 01es oud 
1nusquacocs) nnd the nllr.:ict ion of ro<lc1 us nnd s 11 {I\' nrun1nls 
to '"n.sle These anun:tls bcconlc 1nfce1cd \\ith diseases thnt 
nrc then passed 011 to huninns Tins 1• cspec1nJh tru~ for 
ch1ckct1~. pigs, buffnlocs and d ucks" h tch arc food sou1<:cs 
111 Ncpnl Pigs. ro1 C'\41mpl~. C:ll faecal mntlcr nnd can [x:. 

coo\c infected ''1lh a partts11c (C:\sl of the t;ap:\\onn) Hu· 
rnnns ''Ito cat infected po1J\ run the risk of l>101n cLin1ngc 
fi-orn tbc pnrnsitc. ''htch can p10,·c fatnl 1n the. long. run 

Burning \\aslc c:in conlnbu1c to :ur polluuon :iod res· 
J>rrato1' 111fccllons. ''1ndblo''" dui :uut dust pnrt1clcs f1Qm 
" 'flslc ltcnps can hn\'C Lhi! ~:unc cffccc (ForC!>lry Service.-. 
1983) Oust c:111 contn1n hco\'y ntet:ds such ois lc:Ki. 1ncrcuf'\ 
c:id.nuun1 and ar&c..'f\IC ,,·Juch ;1rc harlltful to hum:.n h~:tllh 
(Shon1rn 19R7 Pnnd~· 1987) 

A1")lhcr se11 cn1s prohlc1n. nnd nn often uru-ccogn1scd 
one. is th~ pollution of dnnk1n~ ''titer c1 thcr d1rccll\ b) solid 
\\'nStc dunlp1ng or 1ndu·cct.l\ v1n lcach:ue ll11s cnn cause 
pr'ol>lcms like d1nri hoen. gns1roenlcn11s. cholcrn. typhoid 
fc>'er, and dvsen<ct; (Shanno, 19871 

In the case of tl1c Goknm• londfill sue. 1 (, k'nl cnst of 
KntJ1n1ancfu.1l isclnuncd thnc the site 1s equipped \\'1th all Lhc 
necessru~ lecbnologies and Lhercforc ~rue fron\ lcnchtn~ 

(S\Vl'-IRMC. 1989) ~o dnto arc ovailoblc for other 
durnpsHcs 

Dul'1ng Liu; n1on~oon pc11od dra1nngc systc111s clogged 
'''llh solid \\'lJ.Sle c~use o\·crOo,,· or slngna.nt '':'Iler \\tuch 
then fonns breeding µJaccs fo1 mosquitoes and c.hscasc 01 
ere.aces sn1t!l ly borders oloug ronds1dcs 

v 
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Conclusion 

IL as cunc:n1t~ unrcnhsuc 10 suggest dun l:trgcr budbacts should 
be n11ocntcd to sohd '"nste nlanngcmcnl 1·1tc 1n:uo \va~· to 
extend solid \\ nstc scrYtccs as to render these sc1"\·1ccs more 
cffccli ve nnd cnic1cnl. 

Pl'obnbl) Lhc n'ost con1n1on problc1n 111 nl I the urban 
areas is n lncJ.. ofcoopcrnlton fro1n !he 111hnbittuHs, ''ho oficn 
pul 1.hc11 \\nSLe out on lb~ \\·rons Limes. in open pi les 01' 
Ulapp1·01>nn1c cont:uncn; $Uch os 1>lnsllc l>ngs The: SW MRMC 
m KatJunandu 1c1>0r1~ th:st. strect-S\\ccp1ng co1;ts :ue gro,,·. 
mgc\ICI) \C:'\I Succt-S\vccp10gcu1YCntl~ 3CcounlS for 271x:1 

cent or the Cl&nc:ut ~pending on the Cc11uc ·!t sohd ''astc 
mai13gcmcn1 budget largely lhc n::mh of 1113dcqu3tc d1s
pos.al proct1ccs 

People do not dLspose of Lhc-tr '' nslc 01 n proper n1nn

ner bccnusc Liu;\' fn 1l Lo sec uncollected ''nstc as a problem. 
Educntion is thcrctOrc 101porta11L The people's 1nvolvc1ncnt 
ts csscnlinl in the co1n.plcx task of clcn111ng urbnn nrcns. 

Gi:n~rnl ly speaking. the "'nslc rnnnngc1ncnl b"YSlc1n func
uon> poorl1 but Lhc u11pnc1 of the Solid Wostc M11r1ogemon1 
and Resource Mob1hsalJoa Ce-utre an Knlhmandu. P;uan. and 
Bhnk,npuf as npprcc1ablc and encour:tging An outst:sndiug 
fe..,ture <>f tl.S progru111ntc. tncludcs a '1gor-oub pubhc 3\van:
ness and cducnllon cnn1p:ugn \\1lhout :ih,:iy.s thcdcsu-cd end 
result ;1 clcn11 Cit)· 

P1·oposal fo1· Fuhrre Action 

A sus1 n111nblc u.rlnu1 de\~elop1ncnt :ittd the cn\'aronmcnt 

01u.s.1 be finnl~· lui.ked if Nepal is to 1ncct Lhc needs and 
ampro,·c the qunl1l\' of urban hfc of its present nnd future 

gcncrnuo11s Nepal faces and \\'tll con1tnue lo face. an m
c1co\SC 1n its urb;,n populalion. It as. tht:-1cf01!i!. csscnu01l that 
urb11n grO\\ th Uc 1 nnnnged m such n \\':J> thttt l.hc con.sen a
u on of n hen 1th\' )I\ 10£ Cll\lfOJUllCOl COl'I be gurar:nHL~d 

The Nnuonnl Conscr':~tion S Lrolcg.' ft)I Ncpnl pro-

I 

1 
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v 1dcs n fr;inlC\\'01 k ('or 11 11pl'0\'1ng (.;Qn_scrvnt1on :ic1 1 \'1Lv. Ho\\
c\'cr. It also sugg~ts lh3L for any COl\SCl°''OlllOll stralCA) lo be 
useful. Jt n'HlSI be 10l J;>)c1u~11tcd nnd to be 1111plc1ncntc:d 1l 
n1ust be understood by uod have the acts, ·c suppl')ll of the 
people. Tlus pr11lC1plc apphcs to S(>hd ,,;istc manngcmcnl 
'"htch \\·11J 11Cl t be successful unless at lins 1hc: u ndcr&tnnch ug 
nud support o f 1hc people 

One \\:I~ to ~a1n lh:u u11dcrstnnd1ng nnd suppor1 JS to 
provide co11unun H1C$ \Vi lh rclcvn11l kno,vledgc nnd skills to 
1mpro\'e and protect then h\•tng cn\·uonnh:nl c.hrough wtcn· 
s1\C and long-tcnn cduc .. 1t1011 prog1;1nuncs 

l'argcl Groups 

Given the stnte o f url>an .11cas 1n 1cg:trd to sohd ' ' "Ste. ll 1s: 
ap1mrcnl 1ho1 lite pubhc 01 lnrgc «>Uld l>encfil from more 
k nO\\ ledge nnd s hills nnd n better undcro1nnding of ho\\ lO 
d1sposc of '"'ttslc 111 :i propel' ,,.11, The tnrgets • ror e:ducn· 
t1orutl PfOE;tramn1e.s on ''•lSlc dispns ;,I can be da\·1dcd 11uu 
tl1rcc ca1egones. The first 111cludcs nJl those whose 1obs n1c 
to remove ,,.nslc. rnnnngc '''nstc and ' ' nstC-l'clntcd problc1ns. 
municipal ,,·011'.crs, solid '' oste \\Orkers. tc:tcher:s. nnd c.0111 ... 
ruunity anc1 hcal lh ' vorkc1s 

The s<cond cn1cgory '"cluldrcn of prnnon school og<:. 

and rl)e thud, and most unpon :iot , ra rget p.roup 1s the co111 · 

n nuu ty al Jorge 
Each of lbcse L>rgct groups rcqum: nn approach 101· 

lorcd to their specific needs but the basic nim rc11uuns 1hc 
sn1nc to unprovc urban h v1ng condl lions nnd reduce the 
an1ounl of '''astc 

Tb.rou~h educ.ntion. people c:in ;1cqu1re appropr 1otc 
knowledge nnd skills 10 help them Lo ndopl socially nnd 
c:nv1ronmcnt.all\ responsible 1ifi!.Sl) lcs thnt do not endanger 
other pc.op le or fu111rc gencrnlions llnd cntn1I people manng· 
ing l.be disposal or \\' o'lSlC In such 11 \\a~ lh;it ll docs nol 

lhte.ilen Ute: sUf'\·l\·n.I of other specie~ or natural systems 
1t is cssenhnl Lo bnng people to rcahsc that 11 1s Jn tllc il 

O\\TI mtel'csls to change hnblls and .-tutudes nnd to part.lea~ 
p:ue m mnnngmg the gro" ans nnd <:b;inging nmounts of 
' vnste. 

Every member of a society. '''heth<:r poor or ,,.~,Ith)- ~ 

young o r old, mole or fcmnlo needs to be m\·olvcd nnd 10 be 
tl\\'ore thnt 1na.nag1ng '''n.~tc resu lts an pe-rsonnl benefits, helps 
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sol \'c cx1sung problccns. nnd prc"'Crtts nc\v ones 
Education progra.nuucs on "'·nscc disposal !i!:hould 111>t 

concenlrnlc onl~ on ll1c poor :tnd 1ll11er-:itc ll is ;\l~o lhc 
\\cahhy and literate rncmbcrs of soc1ct~ ''ho hn\ c yet to 
•ldopt propc1 \'\nslc dispo~nl pracl iccs. 

Domei;11c \\aslc nccounls for· up to 75 pct ecol of the 
total ,,-astc collected \\>'on1cn and cluldrcn need 10 be a 
pnmtti~ focus of the comn\Ull1t~ l.-ducnl 1onal ellOJ't \VonlCTl 
(UC 1·cspons1blc for lhC Cle11nl1ncss Of 1h c hoUSI! rtJJd fol' 
d1sposi1\g Of " ':lSlCS rlus IS an :\Cl1\'1ty passed Ofl fro111 

tnothcrs. to cl11ldrcn n:nd, 111 parucuJ:u to dnughtca s Y OWt\.:. 
children first learn to sec :tnd understand '' b;:at 1s h;1ppcnmg 
oround them 1hrou~h contnct \\·11h lhcu n1othcr. Fnvn"On-
1ncn1nl cducnllon st<11-1s 111 n child's ho1nc- and 11nmcdjalc 

neighbourhood 
F0tn1al !\.Choohn~ c:;1n conuil.Jutc much IQ tncrca.se 

cluldrcn·s c:m n<>mncntal n\\n1=s (UNFPIU1'1CFF I 9'JO) 
U1'1do11blcdl\' Ill ~Onie r:in11hes. t.hc dcnulnd fol' the ass1s
tnncc of ~11' 1 '\ 1n househo ld lnbour. pn11tculady 1n c luldcnl'c: 

nnd f:un11ng nct1v1ues t"Cduccs the: likclahood of their attend
ing school In other L1n11hcs 11 sccrns hkcl\ that !t11 ls do not 
nttcnd school bec:n1sc porcnis do nol fei:l lhat cducn1100 is a 
ncccss;,ir\ ounbutc: fo1· fc111nlcs Onug htcrs 1nt1stcr ~kills for 
111unag:ing :i household :u1d Its \vastcs nl home. skills \Vh1ch 
t11e) Inter apply 1n Lhc!r hush:tnd · s honl~ tlnd hand dO\\TI to 
their ch1ld1 en. cspcc1nll\ dnughter~ 1'hcrcforc co1nn11mH) 
education pr()ttrru11n1cs should gel ncccssary pnnHll')' nllcn~ 

11on 

The n1t!ssagc of\\ :i'>lc mnnngcnt..:ul 1s close I\ 11cd lo 
dceentrtth.sm~ lhc 1 espons1b1l1ttes of mnn:ig1ng sohd \\':'IStc: 

rrorn the 1nu111c111:d1UC!i. (:u1d tl1c Solid Wnslc Cencrc) lo !he 
locnl rcs1de111s le has C\'Cl'\llnn g lo do \Vllh educating. gu1d-
111g :ind mol1\·:H1og_ local con\nluu1llcs to help thcn\s~l,·cs_ to 
SOl\'c l1u;1r O\\TI problcn1s ::ind l)Ol to dc~nd cnlntl\ on the 

mun1c1pnht' or Solid \\',1stc Cenl1c 
Wast.::: 111nnngen:ic!nl should not ho,vevc1 be cons1 .. 

dc1cd 11 purcl\ commu111lV·lcvcl task \\'ttstc n1nnn~mc:nt 
nh,-ays wcludcs n co-loan nmow\l of public rcspons1bili~ 
1 he bordcrhnc ltcl\YCCll pubhc nnd µ11\ . 1tc rcspons1b1 l111cs 1s 

vnnnblc Y cl \\'i'l$lC n1n.nasc1ncnt cnnnoL \\'Ork ' ' 1Llio11l public 
fnciliL.tes nn(I p:irttctp:it1011 Accord ing to Hoskc11 ( l 974) the 
m•JOO!) or lhc people or l\cpal had. unlll l<J'i I no cxpcn
cncc \v1th 1>ubhc msUt1.1llOns prov1d1n~ publtc SCI\ ices Re· 
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scnrch mKl<rtn~cn b} CEDA m 19R9 (ound lhnl people. 
esp~c1all\ 1n Ka1.lu11andu_ suit feel lhnt the nu1nic1p;tlat\ ''"s 
1neffic1cnt u1 san1tauon achv1ues l\:cpal's future \\3Slc man· 
agcn1cnt systeni therefore. must include bnnp.111~ 111uruc1-
pnl1llcs nnd residents to cre,.te an cfficacnt solid \'rl1Slc mrin· 
np.1ng S\'S(CHI 

Practical Principles 

\\1nslc n1nnogcn1e111 education should be guided h) n fC\\ 
prncllcol pnnc1plos 

1'hc first is tha.l 1t should hn\'c n comn1unit~ focus 
Conmlun1tv problems. kno,\tledge .. nod soluuons nrc scldo111 
bu1h mto overnU str:.te:g1cs. nil.hough such clcrncnts are often 
very u11portan1 m t1<:luc-vmg successful 1n1plen1cntn1ton of 
sr.rn1.cg1cs 

\\1astc cducauon should 01tso be n~tion·oric:n1ctl. ad· 
drcssmg ,,·aste-relatcd problems. nnd \\'nys to O\-c1cotnc lhc:::sc 
problems 

The cducauorutl m~lhods ><ho11ld be rarticipotorr anti 
lntCrHclivc so lhttl people have n role CO pin\' u-1 µlanrung 
lhcu~ 0\\'11 soluuons and in \\'ori..tng together to give tht1u <1 

prncl1cal long-term effcc1 The pnn c1plc of ' lco11111•s by 
doin!-¢" ts inherent in effective \\'flSlc cducnllon 

Jn sunin1i'\1)'. \Vnstc education should I.Jc cQ11uuun1ty 
focu:scd. nction-or1cnted. and µa11 1c1p.nto1)'. g1v1ng pnrt1culor 
nttcnllon 1.0 the loug-lcnn c!Jccls 

T\\O consen·at1on mou,•ators n'lcn11oncd 111 1hc Nn
uonol Conservouon Strategy for Ncpnl ore 10 be given spe
c1nl focus 111 \\nstc education - rite locnl non ... govc1'1unental 
orgnn1sat1ons nnd ''omco~s "Organ1sa11,L')ns NGOs ha,·c on 
1ncrcruangly 1n1portau1 role lo pla~ 1n '"ori.:1ng 10,vnrd~ r:u!';:
ang n''3J'C'Oess. impro,;ng li·ving cond1uons. nnd prov1d1ng 
skills to conunurutJcs. 111e role of \\·onltn ''all need parl.lcu
lnr emphasis tn '''nstc management cducnuon Thcu polcn
L1nl c:onlribut1on 1n e ffecti,•e '"''nslc ni.nnngcmenL is of p1 lU1c 
i1upo11MCC 

Conclu£Jon 
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The Central Bureau of Statistics (CBS) with the 
main objective of deriving systematic and com-
prehensive data and information on state of 
solid waste management (SWM), including the 
categorization of quantity and composition of 
the municipal solid waste (MSW) collected by 
the municipalities, executed this waste manage-
ment baseline survey in the municipalities of 
Nepal. The survey was conducted in 2019/20 
and has covered 271 municipalities of Nepal.

The survey found the overall average human re-
source available in the municipalities to be 114 
per municipality, with the higher number (477) 
in the metropolitan cities and the lower (99) in 
the municipalities. The average number of hu-
man resources assigned for waste management 
was 118 per metropolitan city, followed by 59 
and 12 in the sub-metropolitan cities and mu-
nicipalities, respectively. The survey revealed 
very limited technical human resources in the 
municipalities.

The survey revealed three broad categories of 
wastes generated from the municipalities. These 
were: organic waste, inorganic waste and oth-
er waste. The organic waste mainly consists of 
paper, textile and agricultural waste; where-
as inorganic waste comprised of plastic, glass, 
rubber, metals and minerals; and other wastes 
composed of waste that were not included in ei-
ther of these two categories. The annual average 
total waste collected per municipality amounted 
to 2231.0 mt in 2073/74, 2164.4.0 mt in 2074/75 
and 2232.7 mt in 2075/76. These figures convert 
to an average daily waste collection per munic-
ipality equals to 6.1 mt, 5.9 mt and 6.1 mt, re-
spectively for the three years. By waste type, the 
organic waste accounted for higher share com-
pared to the inorganic and other wastes. The 
organic waste composition was highest (54.0%) 
in 2075/76 compared to the inorganic waste 
(33.3%) and other wastes (12.7%). The municipal 
waste is generated from varied sources such as 
households, institutions, business/commercial 

Executive Summary
complex, hospitals, etc. Among the metropoli-
tan cities, the quantity of daily waste collection 
was highest in the household (15900 kg/day), 
followed by business complex (7700 kg/day) 
and the educational institutes (4680 kg/day). 
Similarly, the households remained the major 
sources of waste generation in the sub-metro-
politan cities (3300 kg/day) and municipalities 
(1440 kg/day).

The waste collection of the municipalities var-
ied in terms of coverage. The highest coverage 
was made by the metropolitan cities in terms 
of wards, households and population cover-
age mainly because of their higher capacities 
in all respects. The sub-metropolitan cities and 
municipalities stood in second and third posi-
tion, respectively in terms of coverage of wards, 
households and population. Considering cover-
age with respect to the ecological zones, munic-
ipalities of Terai region reported higher waste 
collection coverage, followed by the hill and 
mountain regions.

Among the municipalities, only 12 (4.4%) mu-
nicipalities (1 metropolitan city, 1 sub-metro-
politan city and 10 municipalities) were using 
transfer stations for processing of municipal sol-
id waste. The size and capacity of the transfer 
stations varied considerably among the munici-
palities with the higher among the metropolitan 
cities and lower among the municipalities. The 
capacity of waste transfer stations was 10000 
cu. m for the metropolitan city and lower for 
the sub-metropolitan cities and municipalities. 
Among the municipalities, only 5 municipali-
ties (1 metropolitan city, 1 sub-metropolitan city 
and 3 municipalities) were having weighing 
machine for recording weight of waste at the 
transfer station. Out of the total, only 15 munic-
ipalities were using different facilities/methods 
for managing the waste in their transfer stations. 
Similarly, only 5 municipalities reported that 
they have measures to prevent the foul smell of 
the transfer stations. 
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A total of 232 (85.6%) municipalities reported at 
least one or other type of means of transporta-
tion for transporting waste. The higher number 
(70.7%) of the municipalities were having trac-
tor/power tiller, 61.6% municipalities were hav-
ing tippers/trucks and 23.7% of municipalities 
were having dozer for mobilization of the solid 
waste. Other waste means of transportation of 
the municipalities were mini trucks/pick up, 
loader, excavator, boomer, jet machine, rick-
shaw, etc. Among other, tractor/power tillers 
and tripper/trucks were the major transporta-
tion means used commonly by the municipali-
ties. The municipalities, on average, were hav-
ing more than 1 tractor/power tiller and most of 
them were having one tripper/truck.

The survey revealed different waste handling 
practices adopted by the municipalities. The 
three main methods of waste handling were, i) 
piling up in landfill site by 48.6%, ii) burning by 
32.1%, and iii) piling up in the river side by 27.4%. 
Among the municipal categories, 60% each met-
ropolitan cities and sub-metropolitan cities and 
47.7% of municipalities were adopting piling up 
in the landfill sites. Out of the total municipali-
ties surveyed, 212 (78.2%) municipalities report-
ed one or other practices of handling waste. Out 
of them, 30 (14.2%) municipalities were recycling 
their waste, which included 2 metropolitan cities, 
5 sub-metropolitan cities and 23 municipalities. 
The recycling of waste was higher among met-
ropolitan cities (50%) and sub-metropolitan cities 
(40%) as compared to the municipalities account-
ing only 11.7%. Although the municipalities were 
involved in recycling of waste, the quantity used 
for recycling was low. The recycled quantity of 
waste averaged 4.1% of the total waste produced 
which indicates a large potential of reuse and re-
source recovery for the municipalities.

Among the total municipalities surveyed, 114 
(42.1%) municipalities were using the landfill 
sites, whereas 117 (43.2%) municipalities were 
not using landfill sites. Remaining 14.8% munic-
ipalities did not respond their status about the 
landfill sites. Among the municipalities using 
the landfill sites, 85.1% reported to have their 
own sites and 14.9% were using others’ landfill 

sites. The average area of the landfill sites of the 
municipalities was 1.5 ha. However, the area 
varied considerably by the categories of the mu-
nicipalities. The sub-metropolitan cities had the 
higher land area of landfill sites (3 ha per landfill 
site) in compared to 1.4 ha land area among the 
municipalities and 0.3 ha among the metropol-
itan cities. Out of the total 66 municipalities re-
ported for the area of landfill sites, the average 
capacity of the landfill site for the municipalities 
was 29877 m3. The capacity, however, varied 
from 22516 m3 for the municipalities to 115000 
m3 for the metropolitan cities, and 68293 m3 for 
the sub-metropolitan cities.

The survey revealed varied distances of landfill 
sites with different categories of the municipali-
ties. The average distance of landfill sites was 4.3 
km, with the higher average distance (17.5 km) 
among the metropolitan cities as compared to 4.4 
km among the sub-metropolitan cities and 4.0 km 
among the municipalities. The average life span of 
the landfill sites was 16.3 years with the lowest (6.5 
years) among the metropolitan cities. The low life 
span of the landfill sites in metropolitan cities is 
due to lower land area and capacity against rela-
tively large volume of waste generation. The aver-
age life span of landfill sites of municipalities was 
nearly 3 times higher than that of the metropolitan 
cities. Out of the total 97 landfill sites under con-
sideration, only 7 sites were having one or other 
type of treatment system. Very few landfill sites 
were having leachate treatment facilities among 
the municipalities suggesting need of activities of 
the municipalities for the leachate management 
for controlling further contamination of the sur-
rounding environment. Only 6 sites had leachate 
control system, 5 had leachate drainage system 
and 3 had leachate treatment system. 

Among the total (271) municipalities surveyed, 
149 (55%) municipalities have prepared their 
plans which were the basis to implement the 
waste management activities. Among the mu-
nicipalities, 109 municipalities had prepared an-
nual plans, 37 municipalities prepared shorter 
plans for less than one-year period. Another 45 
municipalities had periodic plans for the waste 
management. The surveyed municipalities dif-
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fered in terms of having their plans and strate-
gies and their implementation. Out of the total, 
99 (36.5%) municipalities reported for having 
their plans and strategies on waste management 
against 57.2% of the municipalities without hav-
ing such plans and strategies. Among the 271 
municipalities, only 54 (19.9%) reported to have 
prepared the procedures (guidelines) for waste 
management.

In the present governance structure, waste man-
agement is largely the responsibility of the local 
governments. For the solid waste management, 
the local governments require adequate resourc-
es like human and financial resources. The sur-
vey revealed that 257 (94.8%) municipalities were 
expecting funds from the federal and provincial 
governments indicating resource constraint with 
municipalities. The surveyed municipalities re-
ported that they have considered waste manage-

ment as a major challenge. Out of the total, 247 
municipalities reported solid waste management 
as the challenges. Among them, 147 (59.5%) mu-
nicipalities reported the municipal waste man-
agement as a major challenge, 122 (49.4%) munic-
ipalities reported low awareness to be the major 
challenge, and 113 (45.8%) municipalities report-
ed lack of the landfill sites as the major challenge 
of waste management.

It is expected that waste generation is likely to in-
crease in the years to come and Nepal might face 
substantial challenge in managing these wastes 
with the existing waste management mechanisms. 
The government therefore needs to develop effec-
tive waste handling procedures and strengthen 
institutional mechanisms to respond solid waste 
management challenges. Moreover, there is also 
need to strengthen the capacity of the municipali-
ties in waste data handling and management.
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1.1 BACKGROUND
Solid Waste Management (SWM) is a crosscut-
ting issue that impacts various areas of sustain-
able development. The SWM strategies and ap-
proaches affect ecological, economic and societal 
sustainability domains of each country (Rodic & 
Wilson, 2017). The SWM may affect livelihood, 
sanitation, public health, freshwater and ter-
restrial ecosystems, access to decent jobs and 
sustainable use of natural resources which are 
intricately linked with societal wellbeing. Thus, 
Government of Nepal (GoN) has given high 
priority in SWM. Accordingly, GoN has taken 
various initiatives in devising appropriate poli-
cies, programmes, institutional and financial ar-
rangements to accelerate implementation of the 
Sustainable Development Goals (SDGs) in Ne-
pal. The National Planning Commission (NPC) 
is the focal institution for the SDG monitoring 
for achieving the set goals and targets. GoN has 
set number of goal and targets as well as key 
milestones and achievements for the 2015-2030 
period. It is expected that the public, private and 
cooperative sectors will work together to en-
hance commitments to achieve social, economic 
and environmental goals and targets set by the 
SDGs in Nepal.

In Nepal, the local governments are facing se-
rious challenges to manage solid waste gener-
ated in the cities, and keep cities clean. Among 
the 753 local governments, 293 are urban that 
include metropolitan and sub-metropolitan cit-
ies, and municipalities, and rest 460 are rural 
municipalities (CRISIL, 2020). Among other, 
the SWM is one of the most prioritized respon-
sibilities of the local governments. The Sol-
id Waste Management Act, 2068 of Nepal has 
made the local governments responsible for the 
operation and management of infrastructure 
for collection, treatment and final disposal of 
the Municipal Solid Waste (MSW). Yet, it has 
largely remained a socially complex and tech-
nically ever-challenging task for the municipal 
authorities due to limited information on sol-

id waste status, inadequate financial resources 
and insufficient well-trained human resources 
to address the issue. After state re-structuring, 
the most of the newly constituted municipalities 
are managing MSW on temporary basis due to 
lack of engineered, well planned SWM facilities 
to manage the wastes utilizing the sustainable 
management options. Many municipalities still 
lack integration of SWM issues in their periodic 
plan, strategic plan and action plans. The quan-
tity of solid waste is increasing every year in all 
municipalities as well as newly emerging cities 
mainly due to rapid urban population growth, 
market development and changing lifestyles.

The Central Bureau of Statistics (CBS), the central 
authority for the collection, analysis, publication 
and dissemination of statistics in Nepal, has exe-
cuted the waste management baseline survey in 
293 municipalities (except rural municipalities) 
of Nepal in 2019/20. The survey was carried out 
with the major aim to derive systematic and com-
prehensive data and information on quantity and 
composition of collected solid wastes, and solicit 
other vital information on the state of SWM in the 
municipalities of Nepal. The baseline assessment 
is expected to provide support in finding appro-
priate low cost, locally appropriate, sustainable 
waste management solutions and to provide 
sustainable development benefits and ultimately 
create transformational change towards low car-
bon, resource efficient and climate resilient, sus-
tainable cities. The present document briefly dis-
cusses the finding of the survey and also reviews 
the current policies and legal frames pertaining 
solid waste management.

1.2 POLICIES AND LEGISLATIVE 
FRAMEWORKS 
The GoN is fully committed for the manage-
ment of solid wastes in the country. The issue 
of waste disposal and management has been a 
major problem in most of the municipalities. 
Though the municipalities have placed waste 
disposal and management in high priority, 
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many of them have not been able to handle their 
waste effectively primarily due to inadequate 
resources and technologies. Nevertheless, the 
GoN has formulated several policies and legis-
lative frameworks for waste disposal and man-
agement which are briefly discussed in the fol-
lowing sections.

Solid Waste Management National Policy, 
2053 (1996)
The national policy on solid waste management 
provides broader framework for the govern-
ment including local government to manage the 
solid waste at local level. The main objectives of 
the policy are:

• To make solid waste management simple 
and effective,

• To minimize environmental pollution caused 
by the solid wastes and adverse effect and 
thereof to the public health,

• To mobilize the solid wastes as resources, 
• To privatize  the solid waste management, and 
• To obtain public support by increasing pub-

lic awareness in sanitation works.

The national policy on solid waste management 
is directed towards making the then local bodies 
competent in wastes management and enhance-
ment of their capacity to provide more skilled hu-
man resources and effective sanitation services.

Clause 5.1 of the policy clearly spells out the in-
volvement of the local level institutions in solid 
waste management. The policy stipulates that 
there shall be a separate unit concerning sani-
tation works in each municipal corporation, 
sub-municipal corporations, municipalities, and 
town-oriented the then village development 
committees where the solid wastes management 
has become a problem. The local body shall 
operate its works in close co-ordination with 
the national level institutions concerning solid 
waste management maintained by the then His 
Majesty's Government (now named as Govern-
ment of Nepal). The responsibilities of those in-
stitutions include collection, preservation, mo-
bilization, site management, transportation and 
final disposal of solid wastes in collaboration 
with the private sector, if necessary.

Solid Waste Management Act, 2068 (2011)
The Solid Waste Management Act, 2068 is the 
governing legislative statute that provides reg-
ulatory guidance for the solid waste manage-
ment in the country. The Act is explicit on var-
ious aspects of waste management with clearly 
outlined roles and responsibilities on the solid 
waste management from central to local level. 
Chapter 1, Clause 2 (aa) defines the "Local Body" 
as concerned municipality, sub-municipality, 
city and the then Village Development Commit-
tee whose roles are critical in solid waste man-
agement. Chapter 3 of the Act charts out the re-
sponsibilities of local bodies in the solid waste 
management as follows.

• The local body shall be responsible for the 
management of solid waste by construction 
and operation of infrastructure like transfer 
station, landfill site, processing plant, com-
post plant, biogas-plant and also collection 
of waste, final disposal and processing,

• The local body shall be responsible for the 
arrangement of the solid waste collected in 
the course of cleaning, throwing or placing 
solid waste at the collection centre, transfer 
station or processing site, or its use in other 
ways.

Local Government Operation Act, 2074 (2018)
The waste management activities at the local 
level are largely guided by the Local Govern-
ment Operation Act, 2074. The functions, roles 
and responsibilities of local government have 
been clearly spelled out in Section 3 of the Act. 
Clause 1.1 of the Chapter specifies the roles and 
responsibilities of the local governments. Sub-
clause “Jha” of the clause specifies fundamental 
health and sanitation with particular focus on 
the followings.  

• Awareness raising on sanitation and waste 
management,

• Collection, re-use, re-cycle and disposal of 
waste and fixation of tariff and its regulation, 

• Coordination, collaboration and partner-
ship with private sector and non-govern-
ment agencies for waste management.
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Clause 12 (Sub-clause 11) of the Act outlines that 
the Ward Committee of the local government 
about the collection and management of house-
hold level wastes, sanitation of Chowks and 
Gallies, sewerage management, management 
of dead animals, drainage of surface water and 
conservation of water sources. Likewise, Clause 
26 states about partnership and collaboration by 
the municipalities for the disposal of wastes or 
development and operation of waste manage-
ment system.  

National Climate Change Policy, 2076 (2019) 
The government of Nepal has issued the Na-
tional Climate Change Policy, 2076 with the ob-
jective of providing policy guidance to govern-
ment bodies for reducing the impact of climate 
change and developing climate resilient society. 
The goal of this policy is to make contribution 
to socio-economic prosperity of the nation by 
building climate resilient society. Section 8.7 of 
the policy contains health, drinking water and 
sanitation under which strategies and working 
policies (C) specifies that emphasis will be giv-
en to the proper management of harmful and 
hazardous waste and the use of biodegradable 
waste for energy production by segregating the 
wastes generated by households, hotels and 
hospitals at their sources.

Environmental Protection Act, 2076 (2019)
Environmental Protection Act, 2076 came into 
force recently by amending and consolidating 
the prevailing laws on environmental protec-
tion. The Act envisages: 

• To protect the fundamental right of each citi-
zen to live in a clean and healthy environment,

• To provide the victim with compensation by 
the polluter for any damage resulting from 
environmental pollution or degradation,

• To maintain a proper balance between envi-
ronment and development,

• To mitigate adverse environmental impacts 
on environment and biodiversity, and

• To face the challenges posed by climate change. 

Chapter-2 of the Act has provisioned for an 
Environmental Study, including Initial Envi-
ronmental Examination (IEE) report and/or 

Environmental Impact Assessment (EIA) for a 
development project which shall be submitted 
and approved from the relevant authorities such 
as the Investment Board and/or by the Ministry 
of Forests and Environment of the GoN. Similar-
ly, Chapter-3 refers about “Pollution Control” 
whereby the Government publishes notification 
in the Nepal Gazette, may determine necessary 
standards for the mitigation of the impacts of 
vehicular pollution, and pollution from equip-
ment, industrial enterprises, hotels, restaurants 
or other places or from the disposal or emission 
of hazardous substances. According to sub-sec-
tion-2, no person shall create pollution in such a 
manner as to cause significant adverse impacts 
on the public life, public health and environ-
ment or commit any act contrary to the stan-
dards determined by the Government of Nepal 
pursuant to sub-section-1. 

Sustainable Development Goals (SDGs), 2016-
2030
The SDG-11, target 6 stipulates to reduce the 
adverse per capita environmental impact of 
cities by paying special attention to air quality, 
and municipal and other waste management. 
In accordance with SDG-11, target 6, Nepal has 
set two targets and indicators in the municipal 
waste management. These targets include  i) 
percentage of municipalities with sewerage ser-
vices reaching 100% by 2020, and ii) private hos-
pitals segregating waste attaining 100% by 2017.  

1.3 SCOPE OF THE WORK
The present baseline survey of the solid waste 
management in the different municipalities of 
Nepal mainly consisted of two parts. The first 
part includes survey management for 293 mu-
nicipalities and the second part includes data 
entry and analysis on MSW quantity and com-
position.

1.3.1 Survey Management
CBS conducted the waste management base-
line survey in 2019/20 with the major aims of 
generating the baseline data and information 
on SWM including the quantity and composi-
tion of MSW, and other vital information about 
the state of SWM in different municipalities of 
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Table 1.1: Summary of Participating and Not Participating Municipalities
Type of Municipalities Participating (%) Not Participating (%) Municipalities (No.)

Metropolitan City 5 (83.3) 1 (16.7) 6 (100)

Sub-metropolitan City 11 (100.0) 0 (0.0) 11 (100)

Municipality 255 (92.4) 21 (7.6) 276 (100)

Overall 271 (92.5) 12 (7.5) 293 (100)
Note: Figures in parenthesis indicate percentage.

Nepal. The study also aims to contribute in de-
veloping the SDG indicator 11.6.1 “Proportion 
of municipal solid waste collected and managed 
in controlled facilities out of the total municipal 
waste generated by cities”, to develop the sta-
tistics on the solid waste sector in accordance 
with the Framework for the Development of 
Environment Statistics (FDES), and to provide 
recommendation for appropriate low cost and 
locally appropriate sustainable waste manage-
ment solutions and ultimately create transfor-
mational change towards low carbon, resource 
efficient, climate resilient and sustainable cities.

During the course of survey, in the first phase, 
CBS organized a consultation workshop with 
the stakeholders for identifying the required 
information and availability of data in munici-
palities. Then the questionnaire was drafted in 
consultation with the experts working in the 
waste sector. The questionnaire was then test-
ed in different places to collect the comments 

and feedback for improvement. The major 
contents of the questionnaire include: land use 
information, organizational, managerial and 
financial information, composition and collec-
tion of solid waste, information about transfer 
station, landfill site and challenges/needs of the 
municipal waste management. After finalizing 
the questionnaire, training was organized for 
supervisors and enumerators for making them 
acquaint about survey protocols to be adapted 
during field data collection. The field survey 
was planned for 293 municipalities (6 were met-
ropolitan city, 11 were sub- metropolitan city 
and 276 municipalities) of Nepal (Figure 1.1). 
But of total, responses were not obtained from 
22 municipalities, therefore only 271 municipal-
ities data were used to prepare this report (Table 
1.1). In addition, though 271 municipalities par-
ticipated in the survey process, for some of the 
questions, responses were not obtained from all 
the municipalities.

Fig 1.1: Distribution of the municipalities by their types
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1.3.2 Data Entry
Data entry programme was developed in the 
Census and Survey Processing System (CSPro). 
The data entry was based on double entry meth-
od. The CSPro comparison facility was used to 
ensure that the forms are entered correctly. Any 
inconsistencies identified were verified with the 
questionnaire filled by the municipalities.

1.3.3 Data Analysis
The data was analyzed by integrating the Visual 
FoxPro and the Microsoft Excel to produce the 
summary tables in the Microsoft Excel in an auto-
mated method. The data was tabulated with dis-
aggregated output data on the basis of ecological 
zones (mountain, hill and Terai) and types of mu-
nicipality (Metropolitan City, Sub-Metropolitan 
City and Municipality). All the charts presented 
in the report were prepared in the R-software, 
version 3.5.1 (R Core Team, 2016).

1.3.4 Limitations of the Survey
The survey aimed to cover 293 municipalities of 
Nepal. However, responses were not obtained 
from some of the municipalities, therefore, 
during data analysis only 271 municipalities 
were considered. In addition, about 80% of the 
municipalities formed after state re-structuring 
in 2070 BS do not have enough physical infra-
structure and mechanisms for waste handling, 
management and record keeping system. Thus, 
from those municipalities, responses for some 
key questions were not obtained. Moreover, 
there was large variation in information among 
municipalities; thus average values of waste 
collections might have been overestimated or 
underestimated when relating it to a particular 
municipality’s data.
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II. SURVEY FINDINGS

Fig 2.1: Land Use Pattern of the Municipalities

2.1 GEOGRAPHICAL 
CHARACTERISTICS
In the present federal structure, Nepal has a to-
tal of 753 local governments including metrop-
olis, sub-metropolis, municipalities and rural 
municipalities. Among the total, the metropolis, 
sub-metropolis and municipalities account to be 
293 with 6 metropolitan cities, 11 sub-metropol-
itan cities and 276 municipalities. The six metro-
politan cities are Kathmandu, the federal capital 
of the country, Lalitpur, Pokhara, Bharatpur, 
Birgunj and Biratnagar.

2.1.1 Distribution of the Municipalities
Geographically, the municipalities of Nepal 
are located in three different ecological zones, 
namely mountains, hills and Terai. Among the 
271 municipalities considered in this study, the 
highest numbers (133) are located in Terai fol-
lowed by hills (112) and mountains (26). Pro-
vincially, the Province-2 include the highest (60) 
number of municipalities followed by Province 
1 (49) and Karnali Province (25).

In terms of area, the municipalities showed con-
siderable variation in their size. The average 
area of 271 municipalities was 155.5 sq. km with 
higher (231.2 sq. km) average area for the metro-
politan cities and lower average area (151.3 sq. 
km) for the municipalities. The average area for 
sub-metropolitan city was 219.7 sq. km. Among 
the 5 metropolitan cities considered for the pres-
ent survey, 2 had land areas greater than 400 sq. 
km. Area wise, the large number (114) account-
ing 42.1% of municipalities fall under the area 
range of 200-300 sq. Km and only 1 sub-metro-
politan city and 4 municipalities were having 
area above 500 sq. km. Among the 271 munic-
ipalities considered, 28 were established before 
2051 BS, 24 municipalities were established in 
between 2051 BS and 2070 BS, and 219 munici-
palities after 2070 BS.

2.1.2 Land Use and Natural Resources
In terms of the land use, the lands within mu-
nicipalities were categorised under six different 
types, viz. settlement, agriculture, forest, wa-
ter body, barren land, and others. The highest 
(38.2%) proportion of municipal land is covered 
by forest followed by agriculture (40.1%), set-
tlement (11.4%), other uses (3.6%), and water 
bodies and barren land (3.3% each). Among 
sub-metropolitan cities, metropolitan cities and 
municipalities, the distribution of land under 
settlement were 21.1%, 14.8% and 11.1%, re-
spectively. Agricultural land area is still higher 
in metropolitan cities (53.2%), while the forest 
coverage is higher among the municipalities 
(38.7%).

2.2 INSTITUTIONAL CAPACITY
The municipalities have important role in the 
waste management of the urban areas. How-
ever, the different municipalities have varying 
capabilities for waste handling and manage-
ment in terms of institutional frameworks and 
settings. Among the surveyed municipali-
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Table 2.2: Number of Total Municipal Human Resources of the Municipalities

Categories
Average Number of Human Resources

Male Female Total

Metropolitan City 316.0 (66.2) 161.3 (33.8) 477.3 (100.0)

Sub-Metropolitan City 223.8 (71.2) 90.5 (28.8) 314.3 (100.0)

Municipality 68.8(69.5) 30.2 (30.5) 98.9 (100.0)

Overall 79.1 (69.5) 34.7 (30.5) 113.8 (100.0)
Note: Figures in parenthesis indicate percentage.

ties, only 103 (38.0%) municipalities reported 
to have separate units/divisions to look after 
waste management. Among them, 129 (47.6%) 
municipalities reported lack of such units/di-
visions, whereas 39 (14.4%) municipalities did 
not report about institutional capacity for the 
waste management. Details of the institutional 
features and capacities are presented in the fol-
lowing sub-sections. 

2.2.1 Human Resources
The survey revealed that the average human re-
sources available with the municipalities were 
114 (Table 2.2). The metropolitan cities hold 
higher number of human resources (averaging 
477 persons) compared to the sub-metropolitan 
cities and the municipalities. In the municipal-
ities, 69.5% of the human resources available 
represented males and the rest females. Out of 
the total human resources, working in the waste 
management sector was reported to be16 per-

Table 2.3: Human Resources Working in Waste Management

Categories

Average Number 

Male Female Total

No. % No. % No. %

Metropolitan City 74 62 45 38 118 100.0

Sub-Metropolitan City 47 80 12 20 59 100.0

Municipality 9 78 3 22 12 100.0

Overall 12 76 4 24 16 100.0

Table 2.4: Municipalities Reporting Human Resource Working on Waste Management by Positions

Positions
Number of Municipalities Reporting Average Number of Human Resources

Male Female Total Male Female Total

Environmental Engineer 11(73.3) 4 (26.7) 15(5.5) 0.04 (73.3) 0.01 (26.7) 0.06 (100.0)

Civil Engineer 71 (100.0) 1 (1.4) 71(26.2) 0.42 (96.6) 0.01 (3.4) 0.44 (100.0)

Mechanical Engineer 5 (100.0) 5 (1.9) 0.03 (100.0) - 0.03 (100.0)

Environmental Officer 43 (93.5) 4 (8.7) 46 (17.0) 0.17 (92.0) 0.01 (8.0) 0.18 (100.0)

sons. The human resources working in waste 
management largely represented males ac-
counting 76% (Table 2.3).

The average number of human resources as-
signed for waste management in the metro-
politan cities was 118, followed by 59 and 12 in 
the sub-metropolitan cities and municipalities, 
respectively (Figure 2.2). Gender wise, males 
were higher than females in all the municipali-
ties (Table 2.3). Among the females, share of fe-
males working in waste management was high-
er (38%) in the metropolitan cities compared to 
the sub-metropolitan cities and municipalities.  

In the municipalities, the human resources hav-
ing engineering background recruited were en-
vironmental, civil and mechanical engineers. 
The survey revealed limited technical human 
resources in the municipalities. The average 
numbers of environmental, civil and mechanical 
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Table 2.5: Annual Expenditure of the Municipalities and Expenditure on Environment Sector

Categories
Average Annual Expenditure (Rs)

FY 2074/75 FY 2075/76 FY 2076/77 (Provisional)

Metropolitan City 3,541,894,360 5,535,409,971 5,494,277,346

Sub-Metropolitan City 500,320,043 1,237,202,831 1,379,133,620

Municipality 294,875,694 573,292,802 579,770,661

Overall 363,122,857 691,793,157 702,890,683

Average Annual Expenditure on Environment Sector (Rs)

Metropolitan City 249,123,000 309,275,700 256,641,000

Sub-Metropolitan City 5,783,008 14,053,747 18,682,944

Municipality 1,658,411 4,732,922 4,803,750

Overall 6,426,788 10,774,717 10,052,290

Budget on Environment as % of Total Municipal Budget

Metropolitan City 7.03 5.59 4.67

Sub-Metropolitan City 1.16 1.14 1.35

Municipality 0.56 0.83 0.83

Overall 1.77 1.56 1.43

engineers available with the municipalities were 
very low. These numbers account about 1 engi-
neer for 17 municipalities, less than 1 civil engi-
neer for 2 municipalities and about 1 mechan-
ical engineer for 34 municipalities. Similarly, 
each municipality lacks Environmental Officers 
which equates to about 1 environmental officer 
for 6 municipalities. The numbers of sub-engi-
neer and supervisor were relatively high. Staffs 
like driver, helper, sweeper, etc. were relative-
ly high in the municipalities. Among other, the 
sweepers accounted highest figure in all the mu-
nicipalities with average ~ 7 per municipality 
or more than one third among the total human 
resources working in waste management sector 

(Table 2.4). Female workers represented mostly 
the lower level staff mainly working in city san-
itation such as sweeping and cleaning. Gender 
wise, males were higher than females in all the 
positions. In overall, female employees account-
ed for about 20% of the total human resources 
working in waste management.

2.2.2 Annual Expenses
The annual average expenditures of the munici-
palities for three consecutive years amounted to 
Rs 363.1 million in 2074/75, which increased to 
Rs 691.8 million in 2075/76 and Rs 702.8 million 
in 2076/77 (Table 2.5). The information obtained 
regarding the annual expenditures made on en-

Positions
Number of Municipalities Reporting Average Number of Human Resources

Male Female Total Male Female Total

Sub-engineer 59 (93.7) 13 (20.6) 63 (23.3) 0.48 (86.6) 0.07 (13.4) 0.55 (100.0)

Supervisor 70 (95.9) 5 (6.9) 73 (26.9) 0.60 (97.0) 0.02 (3.0) 0.62 (100.0)

Mechanics 12 (100.0) 12 (4.4) 0.07 (100.0) - 0.07 (100.0)

Driver 197 (100.0) 1 (0.5) 197 (72.7) 2.29 (99.8) 0.00 (0.2) 2.30 (100.0)

Helper 135 (97.8) 31 (22.5) 138 (50.9) 2.06 (87.7) 0.29 (12.3) 2.34 (100.0)

Sweeper 134 (83.2) 103 (64.0) 161 (59.4) 4.55 (66.5) 2.29 (33.5) 6.85 (100.0)

Municipal (Nagar) Police 69 (98.6) 40 (57.1) 70 (25.8) 1.72 (83.7) 0.34(16.3) 2.06 (100.0)

Other 38 (88.4) 22 (51.2) 43 (15.9) 1.22(71.0) 0.50 (29.0) 1.72 (100.0)

Overall 228 (98.3) 144 (62.1) 232 (85.6) 13.66(79.4) 3.55 (20.7) 17.21 (100.0)
Note: Figures in parenthesis indicate percentage.
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vironmental sector were from 187, 239 and 252 
municipalities for the year 2074/75, 2075/76 
and 2076/77, respectively. The annual expendi-
tures of the municipalities increased consider-
ably over three years. The substantial increment 
in the expenditure in 2075/76 and 2076/77 re-
flect increased budgetary allocations after the 
execution of federal system under which local 
governments (municipalities) have increased 
roles in resource generation, budget allocation 
and utilization from their own sources.

The municipality’s expenditure on the environ-
ment sector as percentage of the total expendi-
ture varied markedly across the three types of 
municipalities. The expenditures of metropoli-
tan cities on environmental sector were in the 
range of  4.7% to 7.0% of the total budget during 
the last three years. The corresponding values 
for sub-metropolitan cities were in the range of 
1.1% to 1.4%, while that of municipalities was 
less than 1% for the years.

2.2.3 Sources of Revenue
In order to manage their wastes, the municipalities 
generated their resources through different sourc-
es. The large share of the municipalities’ resources 
was obtained from the federal government, while 

Table 2.6: No. and Percentage of Municipalities Collecting Waste Collection Charge from the 
Waste Producers

Categories Households
Office/ 

Institutions
Hotel/ 

Restaurant

Business house/ 
Commercial 

complex

Health 
Institutions/ 

Hospitals

Other 
specify

Total 
Reporting 

(N)

Metropolitan City 80.0 60.0 80.0 60.0 60.0 20.0 5

Sub-Metropolitan City 87.5 87.5 100.0 87.5 75.0 25.0 8

Municipality 94.3 70.0 91.4 82.9 65.7 24.3 70

Total/ Overall 92.8 71.1 91.6 81.9 66.3 24.1 83

limited revenue was generated from other sourc-
es. Out of the total, only 83 (30.6%) municipalities 
collected fees locally for waste management (Ta-
ble 2.6). These included 5 metropolitan cities, 8 
sub-metropolitan cities and 70 municipalities. The 
survey revealed that 112 (41.3%) municipalities 
were not collecting any fees, whereas 152 (56.1%) 
municipalities did not report about fee collection. 
The information indicates the possibility of reve-
nue generation at local level by the municipalities 
for waste management.  

The municipalities collected fees or charges against 
waste collection from various sources such as 
households, office/institutions, hotel/restaurants, 
business/commercial entities, health institutions, 
etc. Among the municipalities surveyed, all met-
ropolitan cities (100%) collected fees from one or 
other sources, whereas 72.7% sub-metropolitan 
cities and only 27.5% municipalities collected fees 
from the above mentioned sources. 

The monthly waste collection charges or service 
charges varied among three categories of the 
municipalities and also by sources. In general, 
the waste collection charges ranged from NRs 
30/month per household to NRs 317/month for 
health institution. The waste collection charges 

Table 2.7: Average Amount of Service Charge Collected

Categories
Households
(Rs/Month)

Office/ 
Institutions
(Rs/Month)

Hotel/ 
Restaurant
(Rs/Month)

Business house/ 
Commercial complex

(Rs/Month)

Health Institutions/ 
Hospitals

(Rs/Month)

Other
(Rs/

Month)

Metropolitan City 138 200 780 180 1128 300

Sub-Metropolitan City 106 764 986 2,500 909 91

Municipality 25 35 84 49 275 97

Overall 30 68 134 151 317 100
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in the metropolitan cities were higher (NRs 138) 
for households, NRs 1128 for health institu-
tions/hospitals and NRs 300 for others; where-
as sub-metropolitan cities charged higher (NRs 
764) fees for the office/institutions, NRs 986 for 
hotels/restaurants, and NRs 151 for business/
commercial complex (Table 2.7). In compared to 
the metropolis and sub-metropolis, the munici-
palities were charging less for all the sectors.

The overall annual revenue generated by the 
municipalities from waste collection amounted 
to NRs 0.96 million in 2074/75 which rose to 
NRs 1.36 million in 2075/76 (Table 2.8). How-
ever, this (provisional) amount decreased mar-
ginally to NRs 1.34 million in 2076/77. By the 
type of the municipalities, the annual revenues 
generated were higher among the metropolitan 
cities followed by the sub-metropolitan cities 
and the municipalities, including the provision-
al amount estimated for 2076/77.

The municipalities, although very small, also 
generated some revenue from fines and penalties 

Table 2.9: Annual Revenue from Fine and Penalty

Categories

Number of Municipalities Reporting Average Annual Revenue (NRs)

FY 2074/75 FY 2075/76 FY 2076/77
FY 2074/75 

Actual
FY 2075/76 

Actual
FY 2076/77 
Provisional

Metropolitan City 2 (40.0) 2 (40.0) 2 (40.0) 91,200 124,613 132,875 

Sub-Metropolitan City 2 (18.2) 1 (9.1) -   35,833 16,667 

Municipality 4 (1.6) 7(2.8) 7 (2.8) 4,648 3,286 2,244 

Overall 6(2.2) 11(4.1) 10(3.7) 10,362 11,054 9,582 
Note: Figures in parenthesis indicate percentage

charged against violation of the waste collection 
and management practices. The overall revenue 
collected under the fine and penalty was NRs 
10362 in 2074/75 which increased marginally to 
over NRs 11000 in 2075/76 and fell down again 
to an estimated NRs 9582 in 2076/77 (Table 2.9). 
The amounts were higher for metropolitan cit-
ies for all the three years as compared to the 
sub-metropolitan cities and the municipalities.

At present, for the municipalities, grants from 
the federal and provincial governments are the 
major sources of revenue. However, there is 
limited information about the budget/revenue 
that municipalities have received from the fed-
eral and provincial governments. The survey 
showed information not available on the grants 
received by the metropolitan cities; whereas the 
provisional grant amount to a sub-metropolitan 
city was NRs 2.58 million for the year 2076/77 
(Table 2.10). The average grant provided to the 
municipalities  ranged from NRs 0.3 million to 
nearly NRs 0.6 million.    

Table 2.8: Annual Revenue from Waste Collection Charge

Categories
Number of Municipalities Reporting

FY 2074/75 FY 2075/76 FY 2076/77

Metropolitan City 2 (40.0) 2 (40.0) 2 (40.0)

Sub-Metropolitan City 3 (27.3) 4 (36.4) 4 (36.4)

Municipality 31 (12.2) 55 (21.6) 59 (23.1)

Total 36 (13.3) 61 (22.5) 65 (24.0)

Average Annual Revenue (Rs)

Metropolitan City   1,075,088    9,478,181   7,661,095 

Sub-Metropolitan City    2,443,548    1,815,419   1,929,227 

Municipality       835,488       930,273      940,071 

Overall       964,394    1,360,198   1,335,481 
Note: Figures in parenthesis indicate percentage.
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In addition to the federal and provincial govern-
ment’s support, foreign grant was also reported 
as a source of revenue for the municipalities. 
The survey showed that only one metropolitan 
city received grant amounting NRs 10.9 million 
in 2076/77 (Table 2.11). In case of the munici-
palities, very few have received the grant av-
eraging NRs 0.26 million in 2074/75, Rs 0.05 
million in 2075/76 and Rs 0.22 million (provi-
sional) in 2076/77 (Figure 2.3). The average rev-
enue equivalent to NRs 1.7 million in the year 
2074/75, increased marginally to Rs 1.97 million 
in 2075/76 which substantially increased to 2.79 
million (provisional) in 2076/77.

During the survey, the overall average revenues 
showed marginal increment over the last 3 years. 
However, these figures showed fluctuations among 

Table 2.11: Annual Revenue from Foreign Grant

Categories

Number of Municipalities Reporting Average Annual Revenue (NRs)

FY 2074/75 FY 2075/76 FY 2076/77
FY 2074/75 

Actual
FY 2075/76 

Actual
FY 2076/77 
Provisional

Metropolitan City  1 (20.0)               -                 -   10,915,313 

Sub-Metropolitan City                -                 -                   -   

Municipality 4 (1.6) 4 (1.6) 5 (2.0) 255,960  49,063 219,014 

Overall 4 (1.5) 4 (1.5) 6(2.2) 220,244 42,930 718,666 
Note: Figures in parenthesis indicate percentage.

different types of municipalities. The metropolitan 
cities reported much higher share of revenue, com-
pared to other two categories, with significant rise 
over 3 years which jumped from NRs 1.17 million 
in 2074/75 to NRs 18.7 million (provisional) in 
2076/77 (Table 2.12). In case of sub-metropolitan 
cities, the revenues decreased in the second year 
and again rose in the third year, though by a much 
lower proportion. Similarly, the municipalities also 
reported increment in their revenue during the 
three years period, by lower growth rate in com-
pared to the metropolitan cities.

2.3 TYPE OF WASTE
The wastes generated by the municipalities were 
broadly categorized in to three types, namely 
the organic waste, inorganic waste and other 
waste. Although different categories of solid 

Table 2.12: Annual Revenue from Waste Related Activities - Combined of all the Sources

Categories

Number of Municipalities Reporting Average Annual Revenue (Rs)

FY 2074/75 FY 2075/76 FY 2076/77
FY 2074/75 

Actual
FY 2075/76 

Actual
FY 2076/77 
Provisional

Metropolitan City 3 (60.0) 3 (60.0) 4 (80.0)   1,166,288   9,602,794   18,709,283 

Sub-Metropolitan City 3 (27.3) 6 (54.6) 6 (54.6)   3,643,548   2,451,253     5,123,308 

Municipality 37 (14.5) 63 (24.7) 73 (28.6)   1,657,362   1,562,848     1,731,638 

Overall 43 (15.9) 72 (26.6) 83 (30.6)   1,761,672   1,971,880     2,795,018 
Note: Figures in parenthesis indicate percentage.

Table 2.10: Annual Revenue from Federal/Provincial Grant

Categories

Number of Municipalities Reporting Average Annual Revenue (NRs)

FY 2074/75 FY 2075/76 FY 2076/77
FY 2074/75 

Actual
FY 2075/76 

Actual
FY 2076/77 
Provisional

Metropolitan City               -                 -                 -   

Sub-Metropolitan City   1 (9.1)               -                 -     2,577,415 

Municipality 6 (2.4) 8 (3.1) 9 (3.5) 354,852 443,984      430,137 

Overall 6 (2.2) 8 (3.0) 10 (3.7) 305,338 388,486 564,632 
Note: Figures in parenthesis indicate percentage.
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Table 2.13: Number of Municipalities Reporting Different Types of Organic Waste Collected

Categories Textile Leather Paper
Agricultural/Garden 

Management
Other

Total 
Reporting

Metropolitan City 2 (100.0) 2 (100.0) 2 (100.0) 2 (100.0) 2 (100.0) 2 (40.0)

Sub-Metropolitan City 5 (71.4) 4 (57.1) 5 (71.4) 4 (57.1) 4 (57.1) 7 (63.6)

Municipality 98 (64.5) 68 (44.7) 96 (63.2) 85 (55.9) 77 (50.7) 152 (59.6)

Overall 105  (65.2) 74 (46.0) 103 (64.0) 91 (56.5) 83 (51.6) 161 (59.4)
Note: Figures in parenthesis indicate percentage.

waste could be created, municipal solid wastes 
have been categorized in these three groups 
due to readily identifiable fractions, and ease of 
making consistent with categories cited in most 
researches and applications (Tchobanoglous et 
al., 1993). A total of 161, 164 and 140 municipali-
ties reported organic waste, inorganic waste and 
other waste, respectively. 

2.3.1 Organic Waste
The survey revealed organic waste as one of the 
major categories of waste generated from the 
municipalities. These categories include agricul-
tural/garden waste, paper, textile, leather and 
other organic wastes (Figure 2.2). Among the 
161 municipalities who reported qualitative in-
formation about the organic waste, 105 (65.2%) 
municipalities reported textile waste, 103 
(64.0%) municipalities reported paper waste, 
91(56.5%) municipalities reported agricultural/
garden waste, 74 (44.7%) municipalities report-
ed leather waste and 83 (51.6%) municipalities 
reported other categories (Table 2.13).

Among the different municipalities, some dif-
ferences were noted on the organic waste col-
lection. The overall annual collection of textile 
waste among the municipality and sub-metro-
politan city averaged in the range of 106 mt to 
about 162 mt from 2073/74 to 2075/76 (Table 
2.14). However, the average figures were con-

Table 2.14: Annual Organic Waste Collection – Textile

Categories
Number of Municipalities Reporting Average Annual Collection of Textile (mt)

FY 2073/74 FY 2074/75 FY 2075/76 FY 2073/74 FY 2074/75 FY 2075/76

Metropolitan City 1 (20.0) 1 (20.0) 2 (40.0) 3,811.0 4,034.0 2,514.5

Sub-Metropolitan City 3 (27.3) 3 (27.3) 5 (45.5) 141.3 162.0 146.8

Municipality 53 (20.8) 73 (28.6) 93 (36.5) 117.0 106.3 124.2

Overall 57 (21.0) 77 (28.4) 100 (36.9) 183.1 159.5 173.1
Note: Figures in parenthesis indicate percentage.

siderably higher among the metropolitan cities 
in compared to the sub-metropolitan cities and 
municipalities. For instance, the average quan-
tity of textile waste collection in the metropoli-
tan cities stood at 2,514.5 mt in 2075/76 against 
146.8 mt in the sub-metropolitan cities and only 
124.2 mt among the municipalities.

Similarly, the average quantity of leather waste 
collection per municipality ranged from 114.2 mt 
in 2073/74 to 86.3 mt in 2075/76 (Table 2.15). The 
average quantity was higher among the metro-
politan cities and lower among the sub-metro-
politan cities during the three years period.

Fig 2.2: Overall Composition of Organic Waste 
in the Municipalities (2075/76)
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The survey revealed paper waste as one of the ma-
jor constituents of waste material reported by the 
municipalities. The quantity of paper waste collect-
ed by the municipalities was increasing for the last 
3 years (Table 2.16). The quantity of paper waste in 
the metropolitan cities was higher than that of the 
sub-metropolitan cities and municipalities. The 
survey revealed the agricultural/garden waste 
comprised an important fraction of waste with an 
average of 472.8 mt per municipality in 2073/74 
which increased to 558.8 mt in 2074/75 and 506.3 

Table 2.17: Annual Organic Waste Collection - Agricultural/Garden Management

Categories
Number of Municipalities Reporting

Average Annual Collection of 
Agricultural/Garden Waste (mt)

FY 2073/74 FY 2074/75 FY 2075/76 FY 2073/74 FY 2074/75 FY 2075/76

Metropolitan City 1 (20.0) 1 (20.0) 2 (40.0) 1,076.0 1,139.0 2,343.0

Sub-Metropolitan City 3 (27.3) 3 (27.3) 4 (36.4) 699.7 836.0 1,808.0

Municipality 45 (17.7) 63 (24.7) 79 (31.0) 444.2 536.4 393.9

Overall 49 (18.1) 67 (24.7) 85 (31.4) 472.8 558.8 506.3
Note: Figures in parenthesis indicate percentage.

mt in 2075/76 (Table 2.17). Agricultural/garden 
waste in this survey includes all the food related 
wastes from kitchen, vegetable wastes generated 
from vegetable markets and also the fraction of 
garden wastes collected from the households.

The organic waste other than paper, textile 
waste, agricultural waste and leather has been 
categorized as the other organic waste. The sur-
vey revealed that the quantity of other organic 
waste was higher in the range from 1243.5mt to 

Table 2.18: Annual Organic Waste Collection - Other Organic Waste

Categories
Number of Municipalities Reporting Average Annual Collection of Other Organic Waste (mt)

FY 2073/74 FY 2074/75 FY 2075/76 FY 2073/74 FY 2074/75 FY 2075/76

Metropolitan City 1 (20.0) 1 (20.0) 2 (40.0) 1,121.0 1,186.0 976.0

Sub-Metropolitan City 2 (18.2) 2 (18.2) 4 (36.4) 1,243.5 1,823.5 1,378.3

Municipality 36 (14.1) 54 (21.2) 72 (28.2) 74.7 114.0 148.9

Overall 39 (14.4) 57 (21.0) 78 (28.8) 161.5 192.8 233.2
Note: Figures in parenthesis indicate percentage.

Table2.15: Annual Organic Waste Collection – Leather

Categories
Number of Municipalities Reporting Average Annual Collection of Leather (mt)

FY 2073/74 FY 2074/75 FY 2075/76 FY 2073/74 FY 2074/75 FY 2075/76

Metropolitan City 1 (20.0) 1 (20.0) 2(40.0) 2,018.0 2,136.0 1,342.0

Sub-Metropolitan City 3 (27.3) 3 (27.3) 4 (36.4) 16.3 20.3 19.8

Municipality 31 (12.2) 44 (17.3) 62 (24.3) 62.3 55.3 50.0

Overall 35 (12.9) 48 (17.7) 68 (25.1) 114.2 96.5 86.3

Table 2.16: Annual Organic Waste Collection - Paper

Categories
Number of Municipalities Reporting Average Annual Collection of Paper (mt)

FY 2073/74 FY 2074/75 FY 2075/76 FY 2073/74 FY 2074/75 FY 2075/76

Metropolitan City 1 (20.0) 1 (20.0) 2 (40.0) 4,708.0 4,983.0 3,494.0

Sub-Metropolitan City 3 (27.3) 3 (27.3) 5 (45.5) 169.0 202.3 735.4

Municipality 48 (18.8) 69 (27.1) 92 (36.1) 131.7 137.9 107.1

Overall 52 (19.2) 73 (26.9) 99 (36.5) 221.8 207.0 207.3
Note: Figures in parenthesis indicate percentage.
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Table 2.19: Annual Average Organic Waste Collection per Municipality by Years 
S.N. Waste Type FY Metropolitan City Sub-Metropolitan City Municipality Average

1 Textile (mt)

FY 2073/74 3,811.0 141.3 117.0 183.1

FY 2074/75 4,034.0 162.0 106.3 159.5

FY 2075/76 2,514.5 146.8 124.2 173.1

2 Leather (mt)

FY 2073/74 2,018.0 16.3 62.3 114.2

FY 2074/75 2,136.0 20.3 55.3 96.5

FY 2075/76 1,342.0 19.8 50.0 86.3

3 Paper (mt)

FY 2073/74 4,708.0 169.0 131.7 221.8

FY 2074/75 4,983.0 202.3 137.9 207.0

FY 2075/76 3,494.0 735.4 107.1 207.3

4
Agricultural/Garden 
management (mt)

FY 2073/74 1,076.0 699.7 444.2 472.8

FY 2074/75 1,139.0 836.0 536.4 558.8

FY 2075/76 2,343.0 1,808.0 393.9 506.3

5 Other Organic (mt)

FY 2073/74 1,121.0 1,243.5 74.7 161.5

FY 2074/75 1,186.0 1,823.5 114.0 192.8

FY 2075/76 976.0 1,378.3 148.9 233.2

6 Total of Organic Waste (mt)

FY 2073/74 12,734.0 2,269.8 829.8 1,153.3

FY 2074/75 13,478.0 3,044.2 950.0 1,214.6

FY 2075/76 10,669.5 4,088.2 824.2 1,206.1

1823.5 mt per sub-metropolitan cities in com-
pared to the metropolitan cities (Table 2.18). The 
average quantity of other organic waste in the 
municipalities was in between 74.7 mt and 148.9 
mt for the last 3 years.

The aggregated data pertaining different types 
of organic waste collected by the municipali-
ties for the last 3 years revealed that the organic 
waste was increasing consistently over the last 3 
years with higher quantity among the metropol-
itan cities in compared to the sub-metropolitan 

cities and the municipalities (Table 2.19). Among 
the five categories of wastes, paper, textile waste 
and agricultural/garden wastes were prominent 
in the metropolitan cities. For instance, paper and 
textile wastes were the major two organic wastes 
in the metropolitan cities amounting 3494 mt and 
2515 mt, respectively in 2075/76. In sub-metropol-
itan cities and municipalities, agricultural/garden 
waste was the major waste that accounted 1808 mt 
and 394 mt, respectively in 2075/76. These data in-
dicate difference in organic waste composition in 
different categories of the urban areas (Figure 2.3). 

Fig 2.3: Composition of Organic Waste in the Municipalities (2075/76)
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The combined average quantity of organic 
waste varied considerably with the municipal-
ities accounting higher share of the metropoli-
tan cities in compared to the sub-metropolis and 
municipalities. The average quantity of organic 
waste per municipality amounted to 1153 mt in 
2073/74 which increased to 1215 mt in 2074/75 
and 1206 mt in 2075/76 (Figure 2.4).

2.3.2 Inorganic Waste
The survey revealed inorganic waste collected 
by the municipalities include plastic, glass, rub-
ber, metals and minerals, and other inorganic 
waste. Among the surveyed municipalities, 

Table 2.20: Number ofMunicipalities Reporting Different Types of Inorganic Wastes
Categories Plastic Glass Rubber Mineral Other Total Reporting

Metropolitan City 2 (100.0) 2 (100.0) 2 (100.0) 2 (100.0) 2 (100.0) 2 (40.0)

Sub-Metropolitan City 5 (71.4) 5 (71.4) 5 (71.4) 4 (57.1) 4 (57.1) 7 (63.6)

Municipality 104 (67.1) 101 (65.2) 88 (56.8) 87 (56.1) 68 (43.9) 155 (60.8)

Overall 111 (67.7) 108 (65.9) 95 (57.9) 93 (56.7) 74 (45.1) 164 (60.5)
Note: Figures in parenthesis indicate percentage.

Table 2.21: Annual Inorganic Waste Collection - Plastic

Categories
Number of Municipalities Reporting Average Annual Collection of Plastic (mt)

FY 2073/74 FY 2074/75 FY 2075/76 FY 2073/74 FY 2074/75 FY 2075/76

Metropolitan City 1 (20.0) 1 (20.0) 2 (40.0) 3,950.0 4,182.0 3,172.0

Sub-Metropolitan City 3 (27.3) 3 (27.3) 5 (45.5) 716.0 930.0 803.2

Municipality 55 (21.6) 76 (29.8) 97 (38.0) 194.0 201.5 270.7

Overall 59 (21.8) 80 (29.5) 104 (38.4) 284.2 278.6 352.1
Note: Figures in parenthesis indicate percentage.

164 municipalities reported about inorganic 
waste and these include 2 metropolitan cities, 7 
sub-metropolitan cities and 155 municipalities 
(Table 2.20). 

Among other, plastic was one of the major in-
organic wastes in all the municipalities (Table 
2.21). The average quantity of plastic waste was 
higher among the metropolitan cities as com-
pared to the municipalities.

Like other waste components, the average quan-
tity of glass was higher for the metropolitan cities 
in compared to the municipalities (Table 2.22).

Fig 2.4: Average Annual Quantity of Organic Waste Collected by the Municipalities

194



17
Waste Management Baseline Survey of Nepal 2020

Table 2.22: Annual Inorganic Waste Collection - Glass

Categories
Number of Municipalities Reporting Average Annual Collection of Glass (mt)

FY 2073/74 FY 2074/75 FY 2075/76 FY 2073/74 FY 2074/75 FY 2075/76

Metropolitan City 1 (20.0) 1 (20.0) 2 (40.0) 2,205.0 2,334.0 1,551.0

Sub-Metropolitan City 3 (27.3) 3 (27.3) 5 (45.5) 110.3 162.3 135.6

Municipality 53 (20.8) 73 (28.6) 93 (36.5) 98.4 97.4 90.4

Overall 57 (21.0) 77 (28.4) 100 (36.9) 136.0 129.0 121.8
Note: Figures in parenthesis indicate percentage.

Table 2.23: Annual Inorganic Waste Collection - Rubber

Categories
Number of Municipalities Reporting Average Annual Collection of Rubber (mt)

FY 2073/74 FY 2074/75 FY 2075/76 FY 2073/74 FY 2074/75 FY 2075/76

Metropolitan City 1 (20.0) 1 (20.0) 2 (40.0) 1,746.0 1,848.0 1,281.0

Sub-Metropolitan City 3 (27.3) 3 (27.3) 5 (45.5) 54.7 75.7 67.8

Municipality 42 (16.5) 58 (22.8) 77 (30.2) 46.8 47.9 62.2

Overall 46 (17.0) 62 (22.9) 84 (31.0) 84.2 78.3 91.5
Note: Figures in parenthesis indicate percentage.

The municipalities also reported rubber as one 
of the major inorganic wastes. The average 
quantity of rubber waste was higher for the 
metropolitan cities ranging from 1746 mt/year 
in 2073/74 to 1848 mt/year in 2074/75 with a 
substantial fall to 1281 mt/year (Table 2.23). The 
amount of rubber waste was lower among the 
sub-metropolitan cities and municipalities as 
compared to the metropolitan cities. 

Like other, the metals and minerals are other 
type of waste reported by the municipalities. 

Table 2.24: Annual Inorganic Waste Collection –Metals and Minerals

Categories
Number of Municipalities Reporting Average Annual Collection (mt)

FY 2073/74 FY 2074/75 FY 2075/76 FY 2073/74 FY 2074/75 FY 2075/76

Metropolitan City 1 (20.0) 1 (20.0) 2 (40.0) 427.0 875.0 656.0

Sub-Metropolitan City 3 (27.3) 3 (27.3) 4 (36.4) 61.0 82.7 102.0

Municipality 39 (15.3) 54 (21.2) 75 (29.4) 91.1 78.7 71.6

Overall 43 (15.9) 58 (21.4) 81 (29.9) 96.8 92.6 87.6
Note: Figures in parenthesis indicate percentage.

Table 2.25: Annual Inorganic Waste Collection - Other Inorganic Waste

Categories
Number of Municipalities Reporting Average Annual Collection of Other Inorganic Waste (mt)

FY 2073/74 FY 2074/75 FY 2075/76 FY 2073/74 FY 2074/75 FY 2075/76

Metropolitan City 1(20.0) 1 (20.0) 2 (40.0) 459.0 486.0 440.0

Sub-Metropolitan City 3 (27.3) 3 (27.3) 4 (36.4) 63.7 88.0 417.3

Municipality 30 (11.8) 43 (16.9) 60 (23.5) 88.0 79.1 57.1

Overall 34 (12.6) 47 (17.3) 66 (24.4) 96.8 88.4 90.5
Note: Figures in parenthesis indicate percentage.

The higher quantity of metals and minerals 
waste was collected by the metropolitan cities 
in compared to the sub-metropolitan cities and 
municipalities (Table 2.24).

The municipalities also reported other inorganic 
wastes. The average quantity of this waste ranged 
from 96.8 mt/day in 2073/74 to 90.5 mt/day in 
2075/76 (Table 2.25). Like other types of wastes, 
this type of wastes was higher among the metro-
politan cities in compared to the municipalities. 
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The combined quantity of inorganic waste aver-
aged to 698 mt in 2073/74 which was 666.8 mt 
in 2074/75 and about 743.5 mt in 2075/76 (Fig-
ure 2.5; Table 2.26). The figures showed higher 
growth rate among the metropolitan cities.

2.3.3 Other Waste
The waste like hospital waste, electronic and elec-
trical waste (e-waste), toxic waste, other chemical 
waste and other wastes which are not included on 
the above two categories were considered as the 
other waste. In this survey, 140 (51.7%) municipal-
ities reported one or other types of such wastes. 

Table 2.27: Number of Municipalities Reporting Different Types of Other Waste Collected

Categories Toxic
Hospital 

Waste
Electronic and 

Electrical Waste
Other Chemical 

Waste
Other

Total 
Reporting

Metropolitan City 1 (33.3) 1 (33.3) 1 (33.3) 2 (66.7) 2 (66.7) 3 (60.0)

Sub-Metropolitan City 2 (33.3) 2 (33.3) 3 (50.0) 2 (33.3) 5 (83.3) 6 (54.6)

Municipality 46 (35.1) 75 (57.3) 63 (48.1) 52 (39.7) 119 (90.8) 131 (51.4)

Overall 49 (35.0) 78 (55.7) 67 (47.9) 56 (40.0) 126 (90.0) 140 (51.7)
Note: Figures in parenthesis indicate percentage.

The hospital waste was reported by 56% and toxic 
waste by 35% of the municipalities (Table 2.27).

The average quantity of wastes comprising hos-
pital waste, e-waste, toxic and others wastes col-
lection amounted to 380 mt in 2073/74, 283 mt in 
2074/75 and 283 mt in 2075/76 (Figure 2.6). The 
quantity of waste collected by metropolitan cities 
was more than 20 times higher than the quantity 
collected by the municipalities. Managing these 
wastes poses further challenge to the respective 
municipalities as these wastes are riskier and 
more hazardous for people and the environment.

Fig 2.5: Average Annual Quantity of Inorganic Waste Collected by the Municipalities

Table 2.26: Annual Inorganic Waste Collection of All Types

Categories
Average Annual Collection of Inorganic Waste (mt)

FY 2073/74 FY 2074/75 FY 2075/76

Metropolitan City 8,787.0 9,725.0 7,100.0

Sub-Metropolitan City 1,005.7 1,338.7 1,525.9

Municipality 518.3 504.6 551.9

Overall 698.0 666.8 743.5
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Fig 2.6: Other Wastes Collection by the Municipalities

Table 2.28: Annual Average Waste Collection per Municipality by Waste Types and Categories

S.N.
Waste 
Type

FY
Metropolitan 

City 
(mt/Year)

Sub-
Metropolitan 
City (mt/Year)

Municipality 
(mt/Year)

Annual Average of 
Municipalities (mt/
Year/Municipality)

Daily Average of 
Municipalities (mt/
Day/Municipality)

1. Organic

FY 2073/74 12,734.0 2,269.8 829.8 1,153.3 3.2

FY 2074/75 13,478.0 3,044.2 950.0 1,214.6 3.3

FY 2075/76 10,669.5 4,088.2 824.2 1,206.1 3.3

2. Inorganic

FY 2073/74 8,787.0 1,005.7 518.3 698.0 1.9

FY 2074/75 9,725.0 1,338.7 504.6 666.8 1.8

FY 2075/76 7,100.0 1,525.9 551.9 743.5 2.0

3. Other

FY 2073/74 5,145.0 228.0 194.8 379.6 1.0

FY 2074/75 5,446.0 213.5 155.6 283.0 0.8

FY 2075/76 6,200.0 229.7 177.5 283.0 0.8

4. Total

FY 2073/74 26,666.0 3,503.5 1,543.0 2,231.0 6.1

FY 2074/75 28,649.0 4,596.3 1,610.2 2,164.4 5.9

FY 2075/76 23,969.5 5,843.7 1,553.6 2,232.7 6.1

2.3.4 Total Annual Waste Collection
Table 2.28, and Figures 2.7, 2.8 and 2.9 presents 
comprehensive picture on waste collection by 
their type in the municipalities for the last three 
years. The data indicate that for all municipali-
ties organic waste was higher than inorganic and 
other types of waste. The annual average total 
waste collected per municipality amounted to 
2231.0 mt in 2073/74, 2164.4.0 mt in 2074/75 and 
2232.7 mt in 2075/76. These figures convert to an 
average daily waste collection per municipality 
equals to 6.1 mt, 5.9 mt and 6.1 mt, respectively 

for the three years. By waste type, organic waste 
accounted higher share as compared to inorgan-
ic and other type of waste. For instance, organic 
waste constitutes 54.0% in 2075/76 against 33.3% 
inorganic waste and 12.7% other waste. ADB 
(2012) reported the percentage of organic waste 
to be 56% (excluding agriculture waste).

In terms of per capita waste generation, the 
Asian Development Bank reported 317 g/cap-
ita/day solid waste generation in 2012. Based 
on this per capita waste and the population data 
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Fig 2.8: Composition of Collected Waste for the Sub-metropolitan City with Years

Fig 2.9: Composition of Collected Waste for the Municipality with Years

Fig 2.7: Composition of Collected Waste for the Metropolitan Cities with Years
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of 2011 census, the total municipal solid waste 
generation of the 58 municipalities was estimat-
ed to be 1,435 tons/day which equals to 24.7 mt 
per day per municipality or 9030 mt per year per 
municipality (ADB, 2013).

2.4 SOURCES OF WASTE
The municipal wastes are generated from differ-
ent sources. Out of the surveyed municipalities, 
3 (60%) metropolitan cities, 8 (72.7%) sub-met-
ropolitan cities and 139 (54.5%) municipalities 
categorized the municipal wastes into six differ-
ent categories based on the waste sources (Table 
2.29). These categories include household waste, 
business/commercial waste, industrial waste, 
waste produced from educational institutions 

and waste from health institutions and from 
other sources.

The waste collected from the different municipal-
ities varied considerably. The quantity of waste 
collected was higher among the metropolitan 
cities accounting 37300 kg/day per metropolitan 
city (Table 2.30). The corresponding figures were 
lower that account 11000 kg/day for sub-metro-
politan cities and 3700 kg/day for the municipal-
ities. Among the metropolitan cities, the quan-
tity of daily waste collection was higher in the 
household (15920 kg/day), followed by business 
complex (7720 kg/day) and the educational in-
stitutes (4680 kg/day). Similarly, the households 
were the major sources of waste generation in the 

Fig 2.10: Average Total Waste Collection by the Municipalities

Table 2.29: Number of Municipalities Categorizing Waste

Categories
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Metropolitan City 3 (100.0) 3 (100.0) 3 (100.0) 3 (100.0) 3 (100.0)  3 (60.0)

Sub-Metropolitan City 7 (87.5) 8 (100.0) 5 (62.5) 8 (100.0) 6 (75.0) 6 (75.0) 8 (72.7)

Municipality 131 (94.2) 132 (95.0) 67 (48.2) 99 (71.2) 107 (77.0) 49 (35.3) 139 (54.5)

Overall 141 (94.0) 143 (95.3) 75 (50.0) 110 (73.3) 116 (77.3) 55 (36.7) 150 (55.4)
Note: Figures in parenthesis indicate percentage.
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sub-metropolitan cities (3316 kg/day) and the 
municipalities (1441 kg/day).

The quantity of daily waste collected from all 
sources was higher for the metropolitan cities, 
and the higher amount waste was originated 
from the households. From all sources, the dai-
ly waste collection was higher for metropolitan 
cities in compared to the sub-metropolitan cities 
and municipalities.

In terms of ecological zones, the municipalities 
of the Terai region were collecting the larger 
quantity of daily waste (5267 kg/day) followed 
by the hill region municipalities (4424 kg/day) 
and the mountain region municipalities (2147 
kg/day) (Table 2.31). It is notable that munici-
palities in the Terai region collected more waste 

from the sources like business complex, indus-
trial areas and health institutions. Among the 
hill region municipalities, the first and second 
major sources of waste were reported to be 
come from households (1775 kg/day) and from 
business house/commercial complex (1203 kg/
day), respectively.

The survey findings indicate households as the 
first major source of waste generation which ac-
counting 38.6% (Table 2.31). This figure howev-
er varied with the ecological regions. According 
to ADB (2012), the household wastes in general 
contribute 50% to 75% of the total MSW. 

2.5 CLEANING PRACTICES
In connection to cleaning the public areas within 
the municipalities, 175 (64.6%) of the municipal-

Table 2.30: Average Quantity of Waste Collected from Different Sources and Municipal Categories

Categories
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Metropolitan City 15920 (42.6) 7720 (20.7) 4460 (11.9) 4680 (12.5) 4560 (12.2) - 37340 (100.0)

Sub-Metropolitan City 3316 (30.2) 3025 (27.6) 1544 (14.1) 1322 (12.1) 594 (5.4) 1171 (10.7) 10973 (100.0)

Municipality 1441 (38.9) 932 (25.2) 310 (8.4) 358 (9.7) 381 (10.3) 282 (7.6) 3704 (100.0)

Overall 1784 (38.6) 1142 (24.7) 436 (9.5) 477 (10.3) 467 (10.1) 313 (6.8) 4619 (100.0)
Note: Figures in parenthesis indicate percentage.

Table 2.31: Average Quantity of Different Waste by Sources in Different Ecological Belts

Categories
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Mountain 884 (41.2) 825 (38.4) 028 (1.3) 109 (5.1) 132 (6.2) 170 (7.9) 2147 (100.0)

Hill 1775 (40.1) 1203 (27.2) 419 (9.5) 264 (6.0) 370 (8.4) 393 (8.9) 4424 (100.0)

Terai 1967 (37.4) 1153 (21.9) 531 (10.1) 729 (13.8) 613 (11.6) 274 (5.2) 5267 (100.0)

Overall 1784 (38.6) 1142 (24.7) 436 (9.5) 477 (10.3) 467 (10.1) 313 (6.8) 4619 (100.0)
Note: Figures in parenthesis indicate percentage.
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ities were cleaning their roads and public plac-
es, which is an important indicator revealing 
the practices of cleanliness of the cities (Table 
2.32). Among the municipalities which were in-
volved in cleaning the roads and public places, 
only 24% municipalities were cleaning, leaving 
the large percentage of the municipal areas un-
cleaned, reflecting poor level cleanliness.

Regarding the scope of waste collection, 225 
(83%) municipalities reported ward level collec-
tion, 195 (72%) municipalities reported house-
hold level coverage and 191 (70.5%) municipality 
reported population level coverage (Table 2.33). 
The higher coverage was made by the metropoli-
tan cities in terms of wards, households and pop-
ulation mainly because of their better capacities 
in all the aspects. The sub-metropolitan cities and 
municipalities stood in second and third posi-
tion, respectively in terms of wards, households 
and population level coverage. By ecological 
regions, municipalities of Terai region reported 
higher waste collection coverage followed by hill 
and mountain regions municipalities.

Table 2.32: Number of Municipalities Cleaning Roads and Public Places
Categories Yes No Not Reported Total Municipalities % Coverage

Metropolitan City 5 (100.0) 5 (100.0) 33.6

Sub-Metropolitan City 11 (100.0) 11 (100.0) 36.9

Municipality 159 (62.4) 60 (23.5) 36 (14.1) 255 (100.0) 22.9

Overall 175 (64.6) 60 (22.1) 36 (13.3) 271 (100.0) 24.0
Note: Figures in parenthesis indicate percentage.

In terms of waste collection by the municipali-
ty categories, higher number (60%) of the met-
ropolitan and sub-metropolitan cities (63.6%) 
were collecting 61% - 80% of their waste; where-
as 25.5% of the municipalities reported no waste 
collection at all. The average waste collection 
was higher among the sub-metropolitan cities 
(67.8%) and less (48.4%) among the municipal-
ities (Table 2.34).

2.6 TRANSFER OPERATIONS
Waste management of the cities depends large-
ly on the available facilities and also their ca-
pacities and practices. Use of waste transfer 
station helps in reducing and segregating 
waste before reaching landfill sites. Among the 
surveyed municipalities, only 15 (5.5%) munic-
ipalities were using transfer stations; whereas a 
large majority (82.3%) of the municipalities did 
not have such facility and 12.2% of the munic-
ipalities did not respond about whether they 
are having this facility.

Table 2.33: Number of Municipalities Reporting the Coverage (Wards and Population)

Categories

Ward Coverage Household Coverage Population Coverage

Number 
Reporting

Number of 
Wards Covered

Number 
Reporting

Number HHs 
Covered

Number 
Reporting

Population 
Covered

Ecological Zones

Mountain 22 (84.6) 2.8 21 (80.8) 1,399.5 20 (76.9) 9,864

Hill 91 (81.3) 5.9 85 (75.9) 4,592.4 80 (71.4) 25,703

Terai 112 (84.2) 8.0 89 (66.9) 7,047.1 91 (68.4) 33,375

Overall 225 (83.0) 6.6 195 (72.0) 5,368.9 191 (70.5) 27,700

Type of Municipalities

Metropolitan City 5 (100.0) 29.0 2 (40.0) 40,517.5 3 (60.0) 275,867

Sub-Metropolitan City 11 (100.0) 15.6 9 (81.8) 18,673.8 9 (81.8) 86,374

Municipality 209 (82.0) 5.6 184 (72.2) 4,336.0 179 (70.2) 20,590

Overall 225 (83.0) 6.6 195 (72.0) 5,368.9 191 (70.5) 27,700
Note: Figures in parenthesis indicate percentage.
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2.6.1 Facilities Available in the Transfer 
Stations
The survey revealed 12 (4.4%) municipalities 
were using transfer stations for processing of 
municipal solid waste (Table 2.35). These in-
cluded 1 metropolitan city, 1 sub-metropolitan 
city and 10 municipalities. The size and capacity 
of the transfer stations varied considerably with 
municipalities showing better position for the 
metropolitan cities in compared to the munici-
palities. The capacity of waste transfer stations 

was 10,000 m3 for the metropolitan and less 
than 1517 for sub-metropolitan cities and mu-
nicipalities (Table 2.35).

2.6.2 Activities in the Transfer Stations
Out of the total, only 15 municipalities were us-
ing different facilities/methods for managing 
their waste in the transfer station. Among them, 
5 municipalities were having compaction facili-
ties, 4 were having segregation facilities, 3 were 
having sorting facilities and 2 municipalities 

Table 2.34: Distribution of Municipalities by Percentage of Waste Collected

Categories
Not at 

All
1-20 % 21-40% 41-60% 61-80% 81-100%

Total 
Reporting

Average % of 
Waste Collected

Metropolitan City 2 (40.0) 3(60.0) 5(100.0) 60.0

Sub-Metropolitan City 1 (9.1) 1(9.1) 7(63.6) 2(18.2) 11(100.0) 67.8

Municipality 65(25.5) 39(15.3) 48(18.8) 41(16.1) 62(24.3) 22(8.6) 255(100.0) 48.4

Overall 65(24.0) 40(14.8) 51(18.8) 41(15.1) 72(26.6) 24(8.9) 271(100.0) 49.7
Note: Figures in parenthesis indicate percentage.

Table 2.35: Number of Municipalities Managing Transfer Stations

Categories
Area of Transfer Station Capacity of Transfer Station

Number Reporting Size of Station (m2) Number Reporting Capacity (m3)

Metropolitan City 1 (20.0) 20,000 1 (20.0) 10,000

Sub-Metropolitan City 1 (9.1) 2,000 1 (9.1) 200

Municipality 10 (3.9) 3,169 4 (1.6) 1,517

Overall 12 (4.4) 4,474 6 (2.2) 2,711
Note: Figures in parenthesis indicate percentage.

Table 2.36: Number of Municipalities with Waste Weighing Facility in Transfer Centre

Categories Yes No Total

Daily Waste Transported from Transfer 
Centre to Waste Management Centre

Number Reporting Quantity (Ton/ Day)

Metropolitan City 1 (100.0) 1 (100.0) 1 (100.0) 150.00

Sub-Metropolitan City 1 (100.0) 1 (100.0) 1 (100.0) 6.00

Municipality 3 (17.7) 14 (82.4) 17 (100.0) 3 (17.7) 9.10

Overall 5 (26.3) 14 (73.7) 19 (100.0) 5 (26.3) 36.66
Note: Figures in parenthesis indicate percentage.

Table 2.37: Number of Municipalities Reporting Different Facilities in the Transfer Centre

Categories Compaction Segregation Sorting Other
Reporting at 

Least One
Total Using 

Transfer Centre

Metropolitan City 1 (100.0)    1 (100.0) 1 (20.0)

Sub-Metropolitan City  1 (100.0)  1 (100.0) 1 (100.0) 1 (9.1)

Municipality 4 (100.0) 3 (75.0) 3 (75.0) 1 (25.0) 4 (30.8) 13 (5.1)

Overall 5 (83.3) 4 (66.7) 3 (50.0) 2 (33.3) 6 (40.0) 15 (5.5)
Note: Figures in parenthesis indicate percentage.
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Table 2.38: Number of Municipalities Taking Measures to Prevent Foul Smell at the Transfer Station
Categories Yes No Not Reporting Total Reporting

Metropolitan City 1 (100.0) 1 (100.0)

Sub-Metropolitan City 1 (100.0) 1 (100.0)

Municipality 3 (23.1) 8 (61.5) 2 (15.4) 13 (100.0)

Overall 5 (33.3) 8 (53.3) 2 (13.3) 15 (100.0)
Note: Figures in parenthesis indicate percentage.

were having other facilities to reduce the vol-
ume of wastes (Table 2.37). The limited facilities 
available with the municipalities are an indica-
tion of inadequate waste management practices 
of the municipalities.

In order to control the foul smell of the wastes, 
transfer stations are essential in waste man-
agement as these are located close to the settle-
ments, market centres, roads, health facilities 
(hospitals, health centres, clinics), educational 
institutes, etc. In this survey, only 5 municipal-
ities reported that they are having the transfer 
stations for controlling the foul odour indicat-
ing large number of municipalities not having 
transfer stations for controlling bad smells of the 
wastes (Table 2.38).

In solid waste management, other necessary 
equipment/facilities include front end loaders, 
cranes, conveyor, walking floors, compactors, 
etc. But these equipment were available for very 
few municipalities, i.e. only 2 municipalities re-
ported to have front end loaders, 2 were having 
conveyors, 3 were having walking floors and 3 
were having compactors. Among the municipal-
ities, 8 municipalities were adopting measures 
to prevent negative effects in the environment 
while transporting the waste from transfer sites. 
These included 1 metropolitan city, 1 sub-met-
ropolitan city and 6 municipalities.

2.6.3 Waste to Energy
Waste to energy is a process to covert the waste 
into energy which is becoming popular globally. 
But, this process requires use of effective tech-
nological processes. Among the surveyed mu-
nicipalities, only 3 municipalities were produc-
ing energy from waste. These were Kathmandu 

and Lalitpur Metropolitan cities from Bagmati 
Province, and Pokhara Metropolitan City from 
Gandaki Province.

2.7 RESOURCES AVAILABLE 
FOR WASTE MANAGEMENT
The survey revealed that the most of the mu-
nicipalities own one or other types of vehicles 
for transporting the wastes. Out of the total 
surveyed municipalities, 232 (85.6%) were hav-
ing at least one or other type of transportation 
means. The higher numbers of municipalities 
(70.7%) were having tractor/power tiller fol-
lowed by 61.6% municipalities were having 
tippers/trucks and (23.7%) municipalities were 
having dozer. Other means of waste transpor-
tation pose by the municipalities include mini 
trucks/pick-ups, loaders, excavators, boom-
ers, jet machines, rickshaw, etc. Among others, 
tractor/power tillers and tripper/trucks were 
the major means of transportation commonly 
used in the municipalities. In average, most of 
the municipalities were having more than 1.0 
tractor/power tiller and 1 tripper/truck. The 
limited waste transportation facilities with the 
municipalities clearly suggest their constraint in 
the solid waste management. 

2.8 WASTE MANAGEMENT 
METHODS
The survey revealed different waste manage-
ment practices adopted by the municipalities. 
Most of the municipalities were adopting one or 
more methods of waste management. The three 
main methods of waste management adopted 
by all the municipalities were: i) piling up in 
landfill site by 48.6% municipalities, ii) burning 
by 32.1% municipalities, and iii) piling up in the 
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river side by 27.4% municipalities (Table 2.39). 
Among the municipal categories, the 60% of the 
metropolitan cities and sub-metropolitan cities 
and 47.7% of municipalities were adopting pile 
up of the wastes in the landfill sites. 

2.9 RECYCLE AND REUSE OF 
WASTE
Among the total municipalities surveyed, 212 
(78.2%) municipalities reported handling wastes 
in different ways. Out of them, 30 (14.2%) mu-
nicipalities were recycling their waste and those 
included 2 metropolitan cities, 5 sub-metropol-
itan cities and 23 municipalities. By munici-
pality categories, 50% metropolitan cities, 40% 
sub-metropolitan cities and 11.7% municipali-
ties were recycling their wastes. Although, the 
municipalities were involved in recycling of 
waste, the quantity used for recycling was low. 
The recycled quantity of the waste account only 
4.1% of the total waste collected. In the present 
context of involvement of less number of the 
municipalities in recycling of waste using fewer 
amounts of waste materials, there is a good op-
portunity to scale up the waste recycling in the 
municipalities. Similarly, manure making was 
also low among all the municipalities with an 
average of 9.9%. The practice of manure making 
was higher among the metropolitan cities (40%) 
followed by the sub-metropolitan cities (20%) 
and the municipalities (8.6%).

2.10 LANDFILL SITES
Among the total municipalities surveyed, 114 
(42.0%) municipalities were using the landfill-
ing practices, 117 (43.2%) municipalities were 

not practicing the approaches and remaining 
40 (14.8%) municipalities did not respond about 
the landfill sites. In this connection, 60% of the 
metropolitan cities, 63.3% of sub-metropolitan 
cities and 40.8% of the municipalities were us-
ing landfilling practices. Among the municipal-
ities using the landfilling practices, 85.1% were 
having their own landfilling sites against 14.9% 
who were using others’ landfilling sites. 

Among 117 municipalities reporting landfilling 
practices, only 88 municipalities further report-
ed about nature of landfilling they were practic-
ing (i.e., landfill sites and open dumping). Out 
of them, 72 municipalities (6 sub-metropolitan 
and 66 municipalities) were using open dump-
ing, whereas 16 municipalities (2 metropolises, 
1 sub-metropolis and 13 municipalities) were 
practicing sanitary landfill (Figure 2.11). Out 
of the total (5), 40% metropolitan cities report-
ed that they are using sanitary landfill, 9.1% 
sub-metropolitan and 5.1% municipalities were 
using the sanitary landfills. The less reporting 
of landfill sites and their use by the municipali-
ties is a clear reflection of need of increasing the 
practice of sanitary landfill for wastes and their 
proper management in the municipalities.

In the sanitary landfills, for the municipalities, 
adequate area for landfill sites is critically im-
portant for waste management. Among the mu-
nicipalities which reported the information, the 
average area of their landfill sites was 1.5 ha (Ta-
ble 2.40). However, the area varied with the type 
of municipalities. The sub-metropolitan cities 
showed the higher land area (3 ha per landfill 
site) followed by the municipalities with hav-

Table 2.39: Percentage of Municipalities Reporting the Management of Waste Collected

Categories

Percentage of Municipalities Reporting
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Metropolitan City 40.0 60.0 20.0 40.0 40.0 5

Sub-Metropolitan City 20.0 60.0 20.0 30.0 30.0 50.0 10.0 10

Municipality 8.6 47.7 27.9 20.8 32.0 11.7 10.2 197

Overall 9.9 48.6 27.4 20.8 32.1 14.2 9.9 212
(Due to multiple responses, total may not add-up to 100)
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ing 1.4 ha and metropolitan cities with having 
0.3 ha. These data suggest that the metropolitan 
cities have been greatly constrained by limited 
land area available for landfill sites.

In terms of capacity of landfill sites, the capacity 
varied from 22516 m3 for the municipalities to 
115000 m3 for the metropolitan cities and 68293 
m3 for the sub-metropolitan cities. The average 
capacity of the landfill site for the municipalities 

was 29877 m3. Among the surveyed municipal-
ities, only 66 municipalities reported about the 
area of landfill sites. 

In terms of landfill sites capacity, it also varied 
with the municipalities located in different eco-
logical zones. In terms of their waste disposal 
capacities, the landfill sites of Terai revealed 
higher capacity in compared to the municipal-
ities of the mountains (Table 2.41).

Table 2.40: Number of Municipalities Reporting the Area of Landfill Site and their Capacity

Categories
Municipalities Reporting Area of Landfill Site Average Area of 

Landfill Site (ha)
Average Capacity of 

Landfill Site (m3)Reporting Area Not Reporting Area Total Reporting

Metropolitan City 2 (100.0) 2 (100.0) 0.3 115,000

Sub-Metropolitan City 5 (71.4) 2 (28.6) 7 (100.0) 3.0 68,293

Municipality 59 (67.1) 29 (33.0) 88 (100.0) 1.4 22,516

Overall 66 (68.0) 31 (32.0) 97 (100.0) 1.5 29,877
Note: Figures in parenthesis indicate percentage.

Table 2.41: Number of Municipalities Reporting the Area of Landfill Site in Different Ecological Zones

Categories
Municipalities Reporting Area of Landfill Site Average Area of 

Landfill Site (ha)
Average Capacity 

of Landfill Site (m3)Reporting Area Not Reporting Area Total Reporting

Mountain 6 (54.6) 5 (45.5) 11 (100.0)                 1.9          18,586 

Hill 39 (78.0) 11 (22.0) 50 (100.0)                 1.4          25,630 

Terai 21 (58.3) 15 (41.7) 36 (100.0)                 1.7          43,817 

Overall 66 (68.0) 31 (32.0) 97 (100.0)                 1.5          29,877 
Note: Figures in parenthesis indicate percentage.

Fig 2.11: Use of Landfill Sites by the Municipalities
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Among other, location of landfill sites is very im-
portant for the municipalities. The landfill sites 
close to the city areas and settlements are often 
problematic in many ways. The survey revealed 
varied distances of landfill sites with different 
categories of the municipalities. The average dis-
tance of landfill sites was 4.3 km with the higher 
average distance (17.5 km) for the metropolitan 
cities as compared to the sub-metropolitan cities 
(4.4 km) and the municipalities (4.0 km) (Table 
2.42). Out of the total landfill sites, the higher 
numbers (57.7%) of landfills were 1-5 km away, 
whereas 20.6% of the landfill sites were located 
more than 5 km away from the main city areas.

The landfill sites of the municipalities were es-
tablished in different periods. In this connec-
tion, 86 municipalities could specify the years 
of establishment of landfill site. As a whole, the 
average year of landfill site establishment was 
5.7. However, the corresponding figure for the 
metropolitan city was higher (15.5 years) as 
compared to the sub-metropolitan cities and 
municipalities. It is to be noted that maximum 
numbers (71) of landfill sites of the municipali-
ties were established after 2070 BS.

Similarly, the survey revealed the average life 
span of the landfill sites to be 16.3 years with the 

lower value (6.5 years) for the metropolitan cities 
which has been attributed to the lower land area 
and capacity against relatively large volume of 
waste generation. The average life span of landfill 
sites of municipalities was nearly 3 times higher 
than that of the metropolitan cities. The capaci-
ty of the landfill sites is normally determined by 
their land size as well as the depth that holds the 
waste. In case of the considered landfill sites, the 
average depth was 14.2 m (Table 2.43). 

The landfill sites of the municipalities were lo-
cated at varied distance from the permanent 
settlements. The average distance of the landfill 
sites was 1.7 km from the main settlements (Ta-
ble 2.44). About 41% landfill sites were located 
more than 1 km away from the main settlements.

Considering the facilities available in the landfill 
sites, very few landfill sites consisted of leach-
ate treatment facility. Out of the total 97 landfill 
sites under operation, only 7 sites were having 
treatment facilities (Table 2.45). Only 6 sites were 
having leachate control system, 5 were having 
leachate drainage system and 3 were having 
leachate treatment system. The few landfill sites 
with leachate treatment facilities with the mu-
nicipalities reflect the need of activities for the 

Table 2.42: Distribution of Landfill Sites by Distance from Main City

Categories

Distance from Main City (km)
Average Distance 

from Main City (km)Up to 1 km 1 - 5 km
More than 

5 km
Not 

Reporting
Total 

Reporting

Metropolitan City  2 (100.0) 2 (100.0) 17.5

Sub-Metropolitan City 1 (14.3) 3 (42.9) 3 (42.9) 7 (100.0) 4.4

Municipality 13 (14.8) 53 (60.2) 15 (17.1) 7 (8.0) 88 (100.0) 4.0

Overall 14 (14.4) 56 (57.7) 20 (20.6) 7 (7.2) 97 (100.0) 4.3
Note: Figures in parenthesis indicate percentage.

Table 2.43: Distribution of Landfill Sites by Average Depth of Waste

Categories

Average Depth of Waste (m3) Average Tentative 
Life Span of Landfill 

Sites (Year)Up to 10 11 to 20
More than 

20
Not 

Reporting
Total 

Reporting

Metropolitan City 2 (100.0) 2 (100.0) -

Sub-Metropolitan City 2 (28.6) 1 (14.3) 4 (57.1) 7 (100.0) 11.2

Municipality 22 (25.0) 2 (2.3) 6 (6.8) 58 (65.9) 88 (100.0) 14.5

Overall 24 (24.7) 3 (3.1) 6 (6.2) 64 (66.0) 97 (100.0) 14.2
Note: Figures in parenthesis indicate percentage.
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leachate management and control further con-
tamination of the surrounding environment.

The survey also provided important information 
about the future planning of the municipalities on 
establishing landfill sites and waste management. 
Out of the total (271) municipalities surveyed, 102 
(37.6%) municipalities reported their plans to con-
struct landfill sites. Among the 102   municipali-
ties, 42.2% were planning to construct the landfill 
sites in the existing sites; whereas 57.8% munici-
palities were planning to construct the landfill 
sites in new area. Only 10 (9.8%) municipalities 
reported that they were planning to have 2 land-
fill sites in future. The planned landfill sites of the 
municipalities were estimated to have an average 
area of 0.5 ha and will be at 3.3 km average dis-
tance from the main city. Among the 102 munici-
palities, 41.2% have plans to complete the landfill 

sites by 2078 BS; whereas remaining municipali-
ties reported to complete the sites in or after 2079 
BS. The estimated lifetimes of the planned landfill 
sites vary substantially. Among the total planned 
landfill sites, 26.5% will have the lifespan less than 
10 years, 30.4% will have 11 to 20 years and 22.6% 
will have more than 20 years lifespan. 

2.11 WASTE MANAGEMENT 
PLANS
2.11.1 Waste Management Planning 
and Monitoring
The survey revealed that municipalities have 
formulated various plans for the solid waste 
management. These plans are important tools 
in providing guidance for waste management. 
In total, 149 (55%) municipalities have prepared 
their plans which were the basis to implement 
the waste management activities (Table 2.46). 

Table 2.46: Number of Municipalities Reporting the Type of Waste Management Plan

Categories
Short (less than a 

year) Plan
Annual Plan Periodic

Reporting at 
Least One

Total Operating 
Landfill Sites

Metropolitan City 2 (40.0) 3 (60.0) 4 (80.0) 5

Sub-Metropolitan City 2 (33.3) 4 (66.7) 3 (50.0) 6 (100.0) 6

Municipality 33 (23.9) 102 (73.9) 42 (30.4) 131 (94.9) 138

Overall 37 (24.8) 109 (73.2) 45 (30.2) 141 (94.6) 149
Note: Figures in parenthesis indicate percentage.

Table 2.44: Distribution of Landfill Sites by Distance from Permanent Settlement

Categories

Distance from Permanent Settlement (km) Average Distance 
from Permanent 
Settlement (km)

Up to 0.5 
km

0.5 to 1.0 
km

More than 
1.0 km

Not 
Reporting

Total 
Reporting

Metropolitan City 1 (50.0) 1 (50.0)   2 (100.0)               0.75 

Sub-Metropolitan City 3 (42.9) 3 (42.9) 1 (14.3)  7 (100.0)               0.81 

Municipality 16 (18.2) 24 (27.3) 39 (44.3) 9 (10.2) 88 (100.0)               1.79 

Overall 20 (20.6) 28 (28.9) 40 (41.2) 9 (9.3) 97 (100.0)               1.69 
Note: Figures in parenthesis indicate percentage.

Table 2.45: Number of Municipalities Reporting Leachate Control, Leachate Drainage and 
Leachate Treatment System

Categories
Leachate 

Control System
Leachate 

Drainage System
Leachate 

Treatment system
Reporting at 

Least One
Total Operating 

Landfill Sites

Metropolitan City 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0) 2

Sub-Metropolitan City 1 (14.3) 1 (14.3) 1 (14.3) 7

Municipality 4 (4.6) 3 (3.4) 2 (2.3) 5 (5.7) 88

Overall 6 (6.2) 5 (5.2) 3 (3.1) 7 (7.2) 97
Note: Figures in parenthesis indicate percentage.
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The majority (109) of the municipalities showed 
annual plans, 37 municipalities reported shorter 
plans of less than one-year period and 45 munic-
ipalities reported to have periodic plans.  

In waste management, monitoring is crucial as it 
provides feedback to the decision makers of the 
municipalities on various aspects of waste man-
agement. In this connection, 177 (65.3%) munici-
palities were monitoring of waste management.  
All the metropolitan and sub-metropolitan cit-
ies were performing monitoring; however only 
63.1% of the municipalities reported their en-
gagement in waste monitoring activities. The 
municipalities were monitoring and supervis-
ing different activities related to waste manage-
ment including the employee performance and 
transportation of waste materials.

2.11.2 Awareness Raising for Waste 
Management
The survey found many municipalities conduct-
ing training to enhance the skills and capacity 
of the staff for waste management. In total, 182 
(67.2%) municipalities were conducting training 
program for their staff. On average, the munici-
palities conducted about 5 training programs to 
their staff in 2075/76 with higher number (about 
14) by the municipalities (Table 2.47). The aver-
age numbers of persons trained were 332 per 

municipality. In 2075/76, each municipality or-
ganized on average 18.1 awareness campaigns.

2.11.3 Waste Management Plans and 
Strategies
The waste management plans and strategies are 
important for day to day operations of waste 
management activities. The surveyed munic-
ipalities varied in terms of availability of their 
plans and provisions and their implementa-
tion. Among the surveyed municipalities, only 
99 (36.5%) municipalities reported their plans 
and strategies on waste management. However, 
higher (57.2%) proportion of the municipalities 
showed lack of such plans and strategies (Table 
2.48) and 6.3% municipalities did not respond in 
this aspect.

In the solid waste management, having strate-
gies in place are not enough to implement the 
activities effectively. The provisions need to 
be supported by operational level regulations 
and procedures. Among 271 surveyed munici-
palities, only 54 (19.9%) of municipalities were 
having the procedures (guidelines) on waste 
management. Among the municipal catego-
ries, only 1 metropolitan city, 3 sub-metropoli-
tan cities and 50 municipalities were managing 
their solid waste based on the guidelines. The 
survey showed the lack of municipal level mea-

Table 2.47: Training and Awareness Campaign on Waste Management Conducted by 
Municipalities During 2075/76

Categories
Average Number of 

Trainings Conducted
Average Number 

of Persons Trained
Average Number of Awareness 

Campaigns Conducted

Metropolitan City         13.67               927            6.0 

Sub-Metropolitan City           6.43               221          11.2 

Municipality           4.63               322          18.8 

Overall           4.96               332          18.1 

Table 2.48: Number of Municipalities Formulating Solid Waste Management Related Plans 
and Strategies

Categories Yes No Not Reporting Total

Metropolitan City 5 (100.0) 5 (100.0)

Sub-Metropolitan City 6 (54.6) 5 (45.5) 11 (100.0)

Municipality 88 (34.5) 150 (58.8) 17 (6.7) 255 (100.0)

Overall 99 (36.5) 155 (57.2) 17 (6.3) 271 (100.0)
Note: Figures in parenthesis indicate percentage.
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sures and guidelines as a major issue prevailing 
among the majority of the municipalities.  

The survey revealed that some of the munici-
palities have punitive measures in place and im-
plementing; but numbers of such municipalities 
were few. For instance, 35 (12.9%) municipalities 
were found to impose fines/punishments for 
the violation of the rules, whereas nearly 80% of 
the municipalities did not enforce any measures 
and 7.4% of the municipalities did not respond 
this aspect. In total, 4 (80%) metropolitan cities 
imposed fines/punishments to the violators of 
their rules and laws. These corresponding fig-
ures were comparatively low 5 (45.5%) among 
the sub-metropolitan cities and only 26 (11.1%) 
among municipalities (Table 2.49). The survey 
revealed that lack of effective rules and their en-

Table 2.50: Number of Municipalities Reporting First to Sixth Priority Support from Federal 
Government

Categories

% of Municipalities Reporting

Total 
Reporting (N)Policy 

Formulation
Technical 

Expert

Need Assessment 
on Waste 

Management and 
Basic Monitoring

Infrastructure 
Development

Budget Coordination Other 

First 
Priority

25.0 16.3 11.9 28.2 51.2 9.9 2.4 252

Second 
Priority

6.0 19.8 8.3 42.4 21.2 2.8 0.5 217

Third 
Priority

13.9 26.7 15.4 17.3 15.4 11.4 0.5 202

forcement as the fundamental issue among the 
municipalities for the poor waste management. 
The municipalities impose fines to households, 
institutions and business house/commercial 
complex. The numbers of violators included 41 
households, 8 institutions, 64 business house/
commercial complex and 9 others (Table 2.49).

2.11.4 Expectations from Federal and 
Provincial Governments
Waste management is largely the responsibility 
of the local governments. For the proper deliv-
ery of the responsibility, it requires adequate 
resources, including human and financial re-
sources. The survey revealed, 257 (94.8%) munic-
ipalities were expecting funds from the federal 
and provincial governments indicating resource 
constraint situation with them (Table 2.50; Table 

Table 2.49: Number and Percentage of Municipalities Imposing Punishment against Violators 
of Solid Waste Related Laws by Type of Beneficiary

Categories

Municipalities Reporting Average Number Fined
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Metropolitan City 2 (40.0) 2 (40.0) 1 (20.0) 2 (40.0) 4 (80.0) 31.0 - 52.0 1.0

Sub-Metropolitan City 2 (18.2) 2 (18.2) 3 (27.3) 1 (9.1) 2 (18.2) 5 (45.5) 7.5 4.5 137.0 11.0

Municipality 12 (5.1) 6 (2.6) 9 (3.8) 2 (0.9) 12 (5.1) 26 (11.1) 47.9 8.7 43.0 12.5

Overall 16 (6.4) 8 (3.2) 14 (5.6) 4 (1.6) 16 (6.4) 35 (13.9) 40.8 7.6 64.4 9.3
Note: Figures in parenthesis indicate percentage.
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Table 2.51: Number of Municipalities Reporting First to Sixth Priority Support from 
Provincial Government

Categories

% of Municipalities Reporting

Total 
Reporting 

(N)
Policy 

Formulation
Technical 

Expert

Need Assessment 
on Waste 

Management and 
Basic Monitoring

Infrastructure 
Development

Budget Coordination Other

First 
Priority

24.2 17.9 13.8 24.2 52.5 12.1 2.1 240

Second 
Priority

5.8 15.9 6.8 42.5 21.7 7.7 207

Third 
Priority

12.4 23.2 21.1 17.8 14.6 11.4 185

Fourth 
Priority

14.4 25.3 17.8 17.8 10.3 14.9 0.6 174

2.51). It implies that in absence of funds from the 
federal and provincial governments, the munic-
ipalities would be facing difficulty in bringing 
desirable improvement in waste management. 
The municipalities expecting funds from the 
federal and provincial governments included 
all the metropolitan and sub-metropolitan cities 
and 94.5% of the municipalities.

The survey showed that the municipalities have 
placed their priorities for different supports from 
the federal government. The majority (51.2%) of 
the municipalities reported their first priority on 
budget support from the federal government, 
42.4% of the municipalities showed their pri-
ority on infrastructure development and 26.7% 
expressed their priority on technical expertise 
services (policy formulation, need assessment, 
coordination, etc.). 

Categories

% of Municipalities Reporting

Total 
Reporting (N)Policy 

Formulation
Technical 

Expert

Need Assessment 
on Waste 

Management and 
Basic Monitoring

Infrastructure 
Development

Budget Coordination Other 

Fourth 
Priority

20.4 20.4 16.0 17.7 6.1 18.8 0.6 181

Fifth 
Priority

18.2 18.9 27.0 6.3 6.9 22.6 159

Sixth 
Priority

22.0 5.0 24.1 2.8 3.6 42.6 141

Regarding the priorities for supports from the 
provincial government, 52.5% of the municipal-
ities expressed their first priority on budget sup-
port from the provincial government, followed 
by infrastructural development from provincial 
government (Table 2.51).

In terms of establishing collaboration, only 84 
(31%) municipalities were coordinating with 
other agencies for waste management (Table 
2.52). The higher (59.5%) of the municipali-
ties were coordinating with other agencies for 
waste collection and management. Other areas 
of municipal coordination were policy formu-
lation, need assessment, financial support and 
infrastructure development. The municipalities 
reported that thought coordination has been es-
tablished; they were not as effective as expected.
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Table 2.52: Number of Municipalities Reporting Various Coordinating Activities for Waste 
Management

Categories

% of Municipalities Reporting 

Total 
Reporting (N)
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Metropolitan City 50.0 50.0 50.0 50.0 50.0 2

Sub-Metropolitan City 62.5 12.5 62.5 12.5 25.0 50.0 37.5 12.5 8

Municipality 59.5 28.4 41.9 32.4 29.7 28.4 17.6 18.9 74

Overall 59.5 26.2 44.1 29.8 29.8 31.0 20.2 17.9 84

Categories

% of Municipalities Reporting

Total 
Reporting 

(N)
Policy 

Formulation
Technical 

Expert

Need Assessment 
on Waste 

Management and 
Basic Monitoring

Infrastructure 
Development

Budget Coordination Other

Fifth 
Priority

18.4 21.5 26.0 5.1 5.1 24.7 158

Sixth 
Priority

29.5 5.8 18.7 5.0 1.4 39.6 139
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III. CHALLENGES AND NEEDS

3.1 CHALLENGES OF THE 
WASTE MANAGEMENT
Urban areas of Nepal are facing several chal-
lenges in waste management. Currently, only 
45% municipalities have sewerage services and 
9.4% households are connected with the un-
derground drainage systems indicating limited 
sanitation facilities. The present increasing pace 
of urbanization and urban population growth 
are putting immense pressure on utility services 
like water and sanitation services. In the context 
of increasing challenges in waste management, 
the initiatives made addressing these issues are, 
however, limited. Issues related to municipal 
waste management need further improvement 
under the present federal structure in which 
the roles and responsibilities of waste manage-
ment and sanitation lies with the municipalities. 
Apart from these, lack of adequate institutional 
structures and legislative measures along with 

inadequate coordinating mechanism among the 
three levels of governments (federal, provincial 
and local) yet remains as a major issue.

The survey provided crucial data that the mu-
nicipalities have considered waste management 
as a major challenge. Among the 247 municipal-
ities who reported the challenges, 147 (59.5%) 
municipalities reported municipal waste man-
agement as a major challenge, 122 (49.4%) mu-
nicipalities reported low level of awareness 
and 113 (45.8%) municipalities regarded lack 
of landfill sites as the major challenge of waste 
management (Table 3.1).

3.2 NEEDS OF THE 
MUNICIPALITIES
The survey revealed various needs and supports 
expected by the municipalities. The higher num-
ber (121) of municipalities expressed the need of 

Table 3.1: Number of Municipalities Reporting Challenges in Waste Management
Categories Metropolitan City Sub-Metropolitan City Municipality Overall

Low Awareness 2 (40.0) 7 (63.6) 113 (48.9) 122 (49.4)

Insufficient Budget  1 (9.1) 61 (26.4) 62 (25.1)

Lack of Resources 2 (40.0) 4 (36.4) 51 (22.1) 57 (23.1)

Landfill Site Problem 3 (60.0) 3 (27.3) 107 (46.3) 113 (45.8)

Human Resources Shortages   55 (23.8) 55 (22.3)

Planning  11 (4.8) 11 (4.5)

Waste Management
4

(80.0)
5 (45.5) 138 (59.7) 147 (59.5)

Appropriate Technology  1 (9.1) 6 (2.6) 7 (2.8)

Inadequate Infrastructure  1 (9.1) 25 (10.8) 26 (10.5)

Law/ Regulations 1 (9.1) 1 (0.4) 2 (0.8)

Geographical Difficulties/ 
Scattered Settlements

1 (20.0) 2 (18.2) 31 (13.4) 34 (13.8)

Policies and Guidelines     30 (13.0) 30 (12.2)

Collaboration with Private 
Organizations/CBOs

1 (9.1) 15 (6.5) 16 (6.5)

Coordination Among 3 Level 
of Governments

 12 (5.2) 12 (4.9)

Reporting at Least One 5 (100.0) 11 (100.0) 231 (90.6) 247 (91.1)
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Table 3.2: Number of Municipalities Reporting the Current Need in Waste Management Sector
Categories Metropolitan City Sub-Metropolitan City Municipality Overall

Allocate Enough Budget 4 (36.4) 101 (44.7) 105 (43.4)

Build Landfill Site (Quality/
Sufficiency)

3 (60.0) 5 (45.5) 112 (49.6) 120 (49.6)

Increase Awareness 4 (80.0) 2 (18.2) 76 (33.6) 82 (33.9)

Increase/Train Human Resources 2 (40.0) 4 (36.4) 115 (50.9) 121 (50.0)

Increase Machines/ Tools/Other 
Resources

1 (20.0) 8 (72.7) 93 (41.2) 102 (42.2)

Infrastructure (Build/Improve 
Quality)

3 (27.3) 41 (18.1) 44 (18.2)

Prepare Plan for Waste 
Management

8 (3.5) 8 (3.3)

Formulate Law/ Policies and 
Implement

2 (18.2) 37 (16.4) 39 (16.1)

Sort/ Dispose/ Recycle Waste 4 (80.0) 6(54.6) 48 (21.2) 58 (24.0)

Beneficiary (People) 
Mobilization

1 (0.4) 1 (0.4)

Coordination Among 3 Level of 
Governments

23 (10.2) 23 (9.5)

Increase Private Public 
Partnership

2 (18.2) 12 (5.3) 14 (5.8)

Apply Fine/ Punishment 1 (20.0) 4 (1.8) 5 (2.1)

Other 1 (0.4) 1 (0.4)

Reporting at Least One 5 (100.0) 11 (100.0) 226 (88.6) 242 (89.3)

trained human resource and 120 municipalities 
reported need of constructing landfill sites (Ta-
ble 3.2). Likewise, 105 (43.4%) municipalities re-

ported need of sufficient budget for waste man-
agement. The municipalities expressed further 
needs for the MSW (Table 3.2).
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4.1 SDGS FRAMEWORK ON 
WASTE MANAGEMENT
The SDGs framework provides a broader guide-
line on the targets and potential areas of inter-
ventions to attain the set goals in specific areas 
of development. The SDG-11 articulates about 
the municipal and other wastes management 
and also outlines interventions that contribute 
to effective waste management and attain SDGs 
goals both globally and country levels. The 
SDG-11, target 6 proclaims that “By 2030, reduce 
the adverse per capita environmental impact of 
cities, including by paying special attention to 
air quality and municipal and other waste man-
agement”. In consistent with the SDG-11, target 
6, Nepal has set two targets and indicators in the 
municipal waste management (Table 4.1).

Currently, about 45% municipalities have sew-
erage services and almost all (98%) hospitals 
segregate their waste. The SDGs aspires to at-
tain 100% in municipal sewerage services by 
2022. Similarly, it also envisions achieving 100% 
hospital waste segregation by 2022.

4.2 SURVEY FINDINGS VIS 
A VIS SDGS GOALS AND 
TARGETS
The survey has generated some important facts 
on the waste generation and waste management 
in different categories of municipalities. These 
data not only provide baseline status for the 

IV. WASTE SECTOR BASELINE 
WITH NATIONAL SDG 
INDICATORS

Table 4.1: SDG Targets and Indicators on Municipalities’ Waste and Sanitation
S.N. Target and Indicators 2014 2017 2020 2022 2025 2030

1 Municipalities with sewerage services (%) 45 72 100 100 100 100

2 Private hospitals segregating waste (%) 98 100 100 100 100 100
Source: NPC (2015)

many parameters related to different types of 
waste in the municipalities, but also give ade-
quate insights for future planning and strategies 
for the municipal waste management. The key 
findings in relation to future waste management 
and the attainment of SDG goals and targets 
have been analyzed briefly hereunder.  

Waste collection: Nepal has limited literatures 
on the waste collection and management sector. 
The waste generation of Kathmandu City was 
estimated to be 0.23 kg/capita/day and was 
compared with the figures of other cities of the 
neighbouring countries. The figures for some of 
the cities were: Gazipur city of Bangladesh - 0.25 
kg/capita/day, Thimpu of Bhutan - 0.54 kg/
capita/day, Lahore of Pakistan - 0.84 kg/capi-
ta/day and Doddaballapura of India - 0.28 kg/
capita/day (Rijal & Adhikari, 2015).

Based on the waste generation and waste collec-
tion data, Table 4.2 presents the SDG indicator 
11.6.1 “proportion of municipal solid waste col-
lected and managed in controlled facilities out 
of total municipal waste generated, by cities” 
for the municipalities. The overall value of the 
indicator was 0.50. The highest value (0.60) was 
observed for the metropolitan cities and lowest 
value (0.48) for the municipalities (Table 4.2). 
The indicator was however, not considered for 
wastes collected and managed in controlled fa-
cilities, as most of the municipalities do not have 
such arrangements.
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Hazardous waste: The inorganic and toxic 
waste generated in the cities is likely to cause 
adverse impacts to the environment and the 
people. Inorganic waste generated by the met-
ropolitan cities amounted to 7100 mt in 2075/76 
with lower figures (1526 mt) for the sub-metro-
politan cities and 552 mt for the municipalities. 

The overall average quantity of other waste 
comprising hospital waste, e-waste, toxic and 
others amounted to 380 mt in 2074/75, 283 mt 
in 2075/76 and 283 mt in 2076/77. The quanti-
ty of waste collected by metropolitan cities was 
about 20 times higher than the quantity col-
lected by the municipalities. Managing these 
wastes, although small, pose further challenge 
to the respective municipalities as these wastes 
are riskier and hazardous for people and the 
surrounding environment. The limited institu-
tional experience and capacity of the municipal-
ities, as most of which are established after state 
restructuring in federal structure, further add 
challenges in the municipal waste management.

Waste generated from the health care facilities 
(hospitals, clinics, medical research centres, and 
laboratories) is known as the healthcare waste. 
About 80% of such waste is normally non-haz-
ardous in nature, about 20% of them are hazard-
ous (infectious waste, pathological waste, chem-
ical waste and sharps). It is important to think 
that although only about 20% of the healthcare 
waste is hazardous, if all the fractions of the 
wastes are mixed together, all of the waste be-
comes hazardous.

Intermediate facilities: The municipalities pos-
sessed very limited waste handling facilities 
which constrained them to manage the waste 
efficiently. Among the surveyed municipalities, 
only few (15) municipalities were using differ-

ent facilities to manage the waste in the transfer 
station and 5 municipalities were having com-
paction facilities, 4 were having segregation 
facilities, 3 were having sorting facilities and 2 
were having other facilities to reduce the vol-
ume of wastes. The limited facility is an indica-
tion of inadequate waste management practices 
of the municipalities. Thus, concerned govern-
ment agencies should emphasize in making the 
basic facilities available to the municipalities to 
handle the waste efficiently.  

Waste treatment plants: Waste treatment facili-
ties are available in limited municipalities which 
is an underlying factor for poor waste manage-
ment. Among the surveyed municipalities, only 
8 municipalities responded about the manage-
ment of treatment plants with no further details. 
There is an urgent need to set up treatment facil-
ities in the municipalities.  

Leachate treatment facility: Out of the total 
97 landfill sites under operation, only 7 sites 
reported as least one or other type of leachate 
treatment system.  Among the landfill sites, 6 
sites had leachate control system, 5 had leachate 
drainage system and 3 had leachate treatment 
system. The existence of few landfill sites with 
leachate treatment facilities confirms poor treat-
ment facilities among the many municipalities. 

Waste recycling: the survey showed 30 (14.2%) 
municipalities were recycling the waste indicat-
ing the poor waste management in the urban 
areas. These included 30 municipalities (2 met-
ropolitan cities, 5 sub-metropolitan cities and 23 
municipalities). Similarly, only 9.9% municipal-
ities were using waste to produce manure. Thus, 
additional efforts need to be paid for recycling/
reusing the municipal waste.

Table 4.2: Annual Waste Collection to Generation Ratio in the Municipalities
Year 

2075/76
Metropolitan Cities (mt) Sub-Metropolitan 

Cities (mt)
Municipalities (mt) Average (mt Municipality)

SDG Indicator 11.6.1 0.60 0.68 0.48 0.50
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Low level of awareness: Awareness raising 
among the stakeholders is key to make munici-
pal waste management efficient and functional. 
However, the low level of awareness was found 
in the present conditions. 

Revenue generation: Revenue generation of 
the municipalities was very low in most cas-
es. Among the surveyed municipality, only 83 

(30.6%) municipalities were collecting fees for 
waste management. The large shares of the mu-
nicipalities’ resources were generated from the 
federal government. Among the municipalities, 
129 (51.2%) municipalities showed their expec-
tation of budget from the federal government 
which clearly indicates weak financial position 
of the municipalities for investing in the munic-
ipal waste management.
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Waste collection and management is an integral 
part for the sustainable development of the mu-
nicipalities. The first step of scientific and effective 
waste management starts from the categorization 
and collection of waste from the primary sources 
where they are generated. However, this remains 
as a major issue for most of the municipalities as 
many of them are newly established with limited 
institutional experience and capacity. The limited 
waste handling, collection, transport, resource re-
covery and safe disposal capacity of the many mu-
nicipalities appear as the major constraints for the 
municipalities. The specific waste management 
issues of the municipalities include- limited waste 
handling equipment, lack of adequate internal 
revenue, high dependency on the federal govern-
ment for budget, very few waste transfer stations, 
lack of adequate and appropriate landfill sites, etc. 
In addition, lack of long term and holistic waste 
management plans of the municipalities and their 
effective implementation further elevates the chal-
lenges of the waste management.

It is expected that waste generation is likely to 
increase further in the years to come. The in-
creasing consumption and production activities 
in all the subsectors of economy along with the 
population growth, settlements, urbanization, 
industrialization, etc. will contribute increased 
waste generation. In the context of increasing 
waste generation, effective measures to respond 
the challenges have to be planned. Among all, 
the local governments have to play vital role in 
planning and implementation specific activities 
for waste management, remaining within the 
national framework of waste management plans 

V. CONCLUSIONS

and policies. The holistic and integrated waste 
management plan needs to be developed for the 
municipal waste management. This plan should 
especially focus in strengthening in-house ca-
pacity in handling waste through human re-
source development, database management 
and effective training and skill enhancement of 
the municipalities’ staff. The survey also neces-
sitates the need of developing waste treatment 
plants, locating effective landfill sites, including 
waste transfer stations with adequate space and 
capacity to handle and manage the waste for the 
medium and long runs. Procurement and oper-
ation of efficient intermediate facilities for waste 
transportation, sorting/grading, compaction 
and management also helps in SWM. The mu-
nicipalities can also develop efficient measures 
to convert waste to energy including recycling, 
reusing of waste and production of manure for 
use in farming. More scientific and inclusive 
basis of tariff collection can be initiated against 
waste collection and management to increase in-
ternal resource generation of the municipalities. 

Increased programs on public participation and 
awareness raising among the citizens, and roles 
and responsibilities of other agencies (private 
and public sectors) are crucial in the manage-
ment of solid wastes. Effective coordination 
with concerned local level stakeholders helps 
in managing the wastes efficiently. Similarly, 
strengthening data management systems, de-
veloping effective waste handling procedures 
and establishing strong institutional mecha-
nisms help to respond solid waste management 
challenges.
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 1.  Introduction

1.1 Background

 The goal of ‘Health for all’ through primary health care approach was set by World Health Assembly. 
The Interim Constitution of Nepal 2063 has given emphasis that every citizen has right to a clean 
environment and right to basic health care. Government of Nepal has a major concern in providing 
good quality of health services to all the people in the country. Different types of diseases and problems 
that the country is facing are being solved through different programs by governmental and non-
governmental organizations. One of the major problems the country is facing is proper management of 
health care waste (HCW). Poor management of HCW causes high risk of infection and environmental 
pollution. Health care wastes not only affect the waste generators but also the waste handlers and 
general public. One of the manifested impacts of mismanagement of HCW is the alarming incidence 
of hospital acquired infection.

 
 HCW includes all the wastes generated by health-care establishments, research facilities, and 

laboratories (WHO, 1999). According to Solid Waste Management Act 2011, medical waste means 
the hazardous waste produced and discharged from hospitals, clinics, pharmacies, dispensaries, 
blood banks, pathology laboratories, veterinary institutions and health research centers. Health care 
facilities (HCF) generate large amount of diverse wastes, which require proper treatment and disposal 
to protect the persons handling it and the environment. Accroding to UNEP/SBC/WHO, 2004 waste 
from the HCFs includes following categories of wastes: 

•	 Non-risk	HCW
•	 HCW	requiring	special	attention
•	 Infectious	and	highly	infectious	waste
•	 Other	hazardous	waste
•	 Radioactive	waste

Wastes in HCFs are around 20% hazardous and 80% general wastes (WHO, 1999). Improper 
management of HCWs in the HCFs is mainly responsible for producing a high volume of hazardous 
wastes. Thus, proper management i.e. proper minimization, segregation, storage, transportation, 
treatment and disposal of infectious and hazardous wastes will greatly reduce the risks to public health. 
Early recovery of the patient and health of clinical staff directly depends on infection prevention 
practices used in HCFs. Health care waste management (HCWM) is considered as one of the essential 
components of good infection prevention practices.

1.2  Objective of the Guideline

	 This	guideline	provides	HCFs	a	minimum	standard	for	safe	and	efficient	HCWM	in	Nepal.	HCF	has	
the prime responsibility of ensuring that there are no adverse health and environmental consequences 
on handling, storage, treatment and disposal of HCWs. Though this guideline does not provide any 
details about the proper management of liquid and gaseous waste, through this guideline, HCFs will 
be	able	to	install	appropriate	waste	management	system	that	can	provide	other	benefits	such	as:	
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•	 Protection	of	public	health	by	reducing	the	exposure	of	employees,	patients,	attendents,	and	
entire community to hazardous HCWs in the work environment

•	 Facilitate	compliance	with	regulatory	requirements
•	 Enhance	community	relation	by	demonstrating	a	commitment	to	environmental	protection
•	 Reduce	 waste	 handling	 and	 disposal	 volumes	 along	 with	 costs	 without	 compromising	 the	

quality of  health care 
•	 Increase	employee	morale	resulting	from	a	healthier	and	safer	working	environment

1.3 Health care waste and its management in Nepal 

 Ministry of Health (MoH) report (2003) revealed that the HCW generation is 1.7 Kg/person/day. Out 
of the generated waste of HCFs, 26 % of the waste is hazardous. Table 1 shows the amount of health 
care waste generated by the HCFs with bed and corresponding waste generation.

 Table 1. Total health care facilities with bed and corresponding waste generation

	 Recent	publication	revealed	that	the	total	health	care	waste	from	Nepal	is	estimated	at	0.533	kg/bed-
day.	Out	of	which	0.256	kg/bed-day	is	general,	non-hazardous,	and	non-biodegradable	waste,	0.147	
kg/bed-day is biodegradable waste, 0.120 kg/bed-day is infectious waste including sharps and 0.009 
kg/bed-day is hazardous chemical/pharmaceutical waste. (UNEP, 2012)  

 Average HCW generation rate per bed in Pokhara city is estimated at 1.22 kg and per patient waste 
generation in outdoor facility is estimated at 0.34 kg per day (Enayetullah et al., 2011). All hospitals 
and outdoor facilities in Pokhara city are generating 2.8 ton waste per day. Out of the total waste 
generated, 22% HCWs is hazardous and infectious and the rest (78%) is harmless general waste. The 
study also revealed that different categories of waste remain un-segregated due to lack of proper in-
house waste segregation activity inside the HCFs. These wastes remain untreated and later disposed 
as such. Table 2 shows the HCWs generated at different hospitals of Pokhara city.

 Assessment study at Civil Service Hospital in Minbhawan, Kathmandu shows that waste generation 
of	 the	hospital	 is	64.58	kg	per	day	with	an	occupancy	 rate	of	55.86%	with	waste	generation	 rate	
of 1.73 kg per bed per day. The report has compared the waste generated from the hospital as risk 

Source: MoHP Poster Presentation in first HCWM International Workshop, Nepal; 2012

Hospital with beds (Public+ Private+ 
Mission+Teaching)

No. of  
Hospitals Total Bed HCW  

(Tons/Year)

HCRW 
(Tons/
Year)

Government Hospital including Teaching 
under MoHP) 92 6601

Government Hospital including under other 
Ministry 3 1036

Government Total 95 7637 3080.19 905.94
Private Hospitals 157 9207
Private Teaching Hospitals 14 8626
Private Total 171 17833 7192.49 2115.44
Mission Hospitals 8 612 246.83 72.60
Country Hospital 274 26082 10519.51 3093.98
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A study by Bhatta, 2013 revealed that almost all of the study that covered HCFs was focussing only 
on solid waste management mostly by method of incineration. Seventy percent of the incinerators 
were found not working properly as planned due to the lack of skilled manpower, spare parts, high 
fuel consumption, cultural and public objection and lack of management commitment. Secondly, most 
of the HCFs mainly district and below level, are managing their solid waste by adopting very poor 
method of waste disposal such as drum incinerator, pit burning, earthen pit disposal and open burning. 
Further	many	institutions	are	dumping	or	throwing	waste	on	the	back	yard,	ditches,	rivers,	open	field,	
corners of hospital buildings, nearby ponds or anywhere around the premises. The third scenario is use 
of municipal waste container. About 60% of the big hospitals in different parts of the country are using 
municipal	waste	disposal	system	for	final	disposal	of	the	HCW.	

The study conducted at hospitals of Nepal by MoHP with support from WHO (MoHP, 2012) concluded 
that the waste management system is poor and 38.7% hospitals adopted correct segregation of HCWs. 
In Kathmandu, municipal vehicles collect waste and the collected waste including medical waste is 
disposed at Okharpauwa dumping site without any pre-treatment. Most of the rag pickers are often 
seen collecting plastic bottles, plastic bags, syringes, needles, and iron materials in and around hospital 
areas and at the waste disposal sites. These are the common practices, which put rag pickers and 
the community people at the greatest risk of infection and injury. According to a study conducted in 
Western region of Nepal (DoHS, 2013), 70% of clinical staff and 63% of non-clinical staff reported a 
needle stick injury (NSI) or other sharps injury at some time. 

A study (CEPHED, 2012) showed that 90.32% hospitals do not practise environment sound waste 
treatment system at all, 61.29% hospitals have very poor source separation including complete absence 
of	such	practices	in	6.45%	hospitals.	Among	them,	80.65%	hospitals	do	not	practise	appropriate	and	
separate waste collection; 67.42% hospitals have very poor transportation, however, the criteria for 
determining the presented data are not so clear.

Above scenario shows the very poor management of HCWs and need to be taken seriously. Liquid 
wastes including hazardous chemicals and laboratory wastes have not been addressed in almost all 
institutions.	Recently	 some	HCFs	 in	Nepal	 such	as	Western	Regional	Hospital,	Bir	Hospital,	Civil	
Service Hospital, Manipal Teaching Hospital, Shahid Gangalal National Heart Centre and some other 
HCFs are practising HCWM systems, which are very encouraging initiatives towards the proper 
management of HCWs.

and non-risk waste in cases of pre-separation and post-separation conditions. Pre-separation scenario 
showed that 71% of the waste is risk waste and 29% of the waste is non-risk. Post-separation scenario 
shows	that	the	risk	HCW	is	around	25%	and	non-risk	health	care	waste	is	around	75%	(CSH,	2011).

 Table 2. Average waste generation per bed in different hospitals of Pokhara

Source: Enayetullah et al, 2011

Name of the Hospital Total no of beds Average Waste Generation Per Bed (kg)
Manipal Teaching Hospital 858

1.22
Kaski Model Hospital 25
Western	Regional	Hospital 450
Padma Nursing Home 51
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 2. Policy, Legal Provisions and Commitments 

2.1 International Agreements and Underlying Legislative and Regulatory  
Principles

 International agreements have been reached on a number of underlying principles, which govern either 
public health or safe management of hazardous waste. Nepal is signatory on number of international 
conventions. Some of the conventions and guiding principles outlined here should be taken into 
consideration while making plans for the HCWM.

2.1.1 Basel convention 1989

 The Basel Convention on the control of trans-boundary movements of hazardous wastes 
and their disposal was adopted in 1989 and entered into force in 1992. This convention is a 
global	agreement,	ratified	by	178	member	countries	to	address	the	problems	and	challenges	
posed by hazardous waste. The central goal of the Basel Convention is “environmentally 
sound management” (ESM), the aim of which is to protect human health and the environment 
by minimizing hazardous waste production whenever possible. ESM means addressing 
the issue through an “integrated life-cycle approach”, which involves strong controls from 
the generation of a hazardous waste to its storage, transport, treatment, reuse, recycling, 
recovery	and	final	disposal.	HCW	is	one	of	the	categories	of	hazardous	wastes	covered	by	the	
convention.

2.1.2 The stockholm convention on persistent organic pollutants 2001

 This Convention is a global treaty to protect human health and the environment from persistent 
organic pollutants (POPs). POPs are chemicals that remain intact in the environment for long 
periods, become widely distributed geographically and accumulate in the fatty tissue of living 
organisms.	POPs	are	toxic	to	humans	and	wild	life	and	have	adverse	effects	on	human	health	
and	the	environment.		Exposure	to	POPs	can	lead	serious	health	effects	including	cancers,	
birth defects, dysfunctional immune and reproductive systems, increased susceptibility to 
disease and even diminished intelligence. POPs circulate globally and can cause damage 
wherever they travel. To response these problems, the Stockholm Convention, was adopted 
in 2001 and entered into force in 2004. The convention requires the concerned parties to take 
measures to eliminate or reduce the release of POPs into the environment.  POPs listed under 
Stockholm Convention are given in the table 3.

2.1.3 Tort law and principles

  a.  Duty of care principle

 This principle stipulates that any organization that generates waste has a duty to dispose 
the waste safely. Therefore, it is the HCF that has ultimate responsibility for how waste is 
containerized,	handled	on-site	and	off-site	and	finally	treated	and	disposed	of.

  b. Polluter pays principle

	 According	to	this	principle,	all	waste	producers	are	legally	and	financially	responsible	for	
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the safe handling and environmentally sound disposal of the waste they produce. In case of 
an accidental pollution, the organization is liable for the costs of cleaning it. Therefore, if 
pollution results from poor management of HCW then the HCF is responsible. However, 
if the pollution results because of poor standards at the treatment facility then the HCF is 
likely to be held jointly accountable for the pollution with the treatment facility. Likewise, 
this could happen with the service provider. The fact that the polluters should pay for the 
costs	they	impose	on	the	environment	is	seen	as	an	efficient	incentive	to	produce	less	and	
segregate well.

 c. Precautionary principle

 This is a key principle governing health and safety protection. When the magnitude of a 
particular	risk	is	uncertain,	it	should	be	assumed	that	this	risk	is	significant,	and	the	measures	
to protect health and safety should be designed accordingly. Following this principle one must 
always assume that waste is hazardous until it is proved to be safe. This means that where it 
is unknown what the hazard may be, it is important to take all the necessary precautions.

 Table 3. POPs listed under Stockholm Convention

Chemical Stockholm  
Convention Annex Use

Aldrin A Insecticide
Chlordane A Insecticide, termicide
DDT B Insecticide
Dieldrin A Insecticide
Endrin A Insecticide, rodenticide
Heptachlor A Insecticide, termicide
Hexachlorobenzene A Fungicide
Mirex, A Insecticide, termicide
Toxaphene A Insecticide

Polychlorinated Biphenyls A Industry manufacture; co-planar PCBs are 
by-product of  combustion

Hexachlorobenzene A
By-product of manufacture (chlorinated sol-
vents, pesticides), application of  
pesticides, incineration of HCB  
containing wastes

Dioxins C By product
Furans C By product
Alpha hexachlorocyclohexane A By product
Beta hexachlorocyclohexane A By product, pesticides
Chlordecone A By product, pesticides
Hexabromobiphenyl A Industrial chemical
Hexabromodiphenyl ether,   
Heptabromodiphenyl ether A Industrial chemical

Pentachlorobenzene A and C Pesticide, Industrial chemical, By-product
Lindane A Pesticide
Tetrabromodiphenyl ether and 
pentabromodiphenyl ether A Industrial chemical

Perfluorooctane sulfonic acid,  
its salts and perfluorooctane  
sulfonyl fluoride

B Industrial chemical

Endosulfan A Pesticides
Note : A = Parties must take measure to eliminate the production in use
           B =  Parties must take measure to restrict the production in use.
           C =  Parties must take measure to reduce the unintentional releases.
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  d. Proximity principle

This principle recommends that treatment and disposal of hazardous waste take place at 
the closest possible location to its source to minimize the risks involved in its transport. 
According to a similar principle, any community should recycle or dispose of the waste it 
produces, inside its own territorial limits. 

2.2 Existing National Acts, Rules and Regulation related to HCWM

	 Considering	 that	waste	 producers,	HCFs	 have	 a	 legal	 and	 financial	 responsibility	 (“polluter	 pays	
principle”) for managing HCW safely (“duty of care principle”), taking all necessary measures to 
minimize risks (“precautionary principle”). Nepal has endorsed policy, acts, rules and regulations, 
some of them which help to achieve these goals in the most cost-effective and sustainable way as 
possible are described below. 

2.2.1 Solid waste management Act 2011

 Solid Waste Management (SWM) Act 2011- provides legal basis and regulation for HCWM. 
The main objectives of the acts are:  

•	 To	make	arrangement	for	the	systematic	and	effective	management	of	solid	waste	by	
minimizing the solid waste at source, re-using, processing or disposing of the solid 
waste, and

•	 To	maintain	the	clean	and	healthy	environment	by	minimizing	the	adverse	effects	of	the	
solid waste in the public health and environment.

	 Section	2	of	the	act	has	defined	medical	waste	and	hazardous	waste.	According	to	this	act,	
“medical waste” means the hazardous waste produced and discharged from hospitals, clinics, 
pharmacies, dispensaries, blood banks, pathology labs, veterinary institutions and health 
research centers and “hazardous waste” means the goods, substances and radioactive rays 
discharged in different forms which cause to degrade the natural environment and harm 
human health and the life of other animals.

 Section 4 sub-section 1, 2 and 3 has made provisions for the responsibility of the management 
of the solid waste as given below:

1. The responsibility to manage or cause to manage solid waste shall rest with the local 
body.

2. Notwithstanding anything contained in sub-section 1, the responsibility for processing 
and management of hazardous waste, medical waste, chemical waste or industrial waste 
under the prescribed standards shall rest with the person or institution that has generated 
the solid waste.

3. If any industry or medical institution requests for the management of solid waste 
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remained after processing of hazardous waste, medical waste, chemical waste and 
industrial	waste	or	other	solid	waste,	or	for	using	a	sanitary	landfill	site	constructed	by	
the local body, the local body may manage the solid waste or allow the institution to use 
the	sanitary	landfill	site	by	levying	fees	as	determined	by	the	local	body.

	 Section	5	of	 the	act	has	 spelled	 the	 reduction	 in	production	of	 solid	waste	and	 states	 that	
it shall be the duty of every person, institution or entity to reduce the quantum of the solid 
waste by making arrangements to dispose the disposable solid waste within their own area or 
making arrangement for the reuse and discharging the remaining solid waste thereafter.

 Section 6 of the act on segregation of the solid waste states that:

(1) The local body shall have to prescribe for segregation of solid waste at source by dividing 
the solid waste into different categories including at least organic and inorganic.

(2) The responsibility to segregate solid waste at source as prescribed by the local body 
pursuant to sub-section 1 and carrying them into the collection center shall rest with the 
person, institution or entity who produces the solid waste, and for this purpose the local 
body may provide necessary technology, goods, equipment, containers, etc. to them. 

 Section 7 sub-section 2 and 3 of the act on discharge of solid waste states that the person, 
organization and entity that produce hazardous waste or chemical waste shall have to manage 
such solid waste as prescribed; and the hazardous waste and chemical waste shall not be 
discharged in the solid waste collection center or transfer station. 

	 Section	39	sub-section	8	of	the	act	on	punishment	states	the	local	body	may	impose	a	fine	from	
fifty	thousand	to	one	hundred	thousand	rupees	on	anyone	who	commits	offence	as	mentioned	
below:

•	 To	 throw,	 keep,	 discharge	 or	 cause	 to	 discharge	 chemical	 waste,	 industrial	 waste,	
medical waste or hazardous waste haphazardly;

•	 To	 throw,	 keep,	 discharge	 or	 cause	 to	 discharge	 hazardous	 waste	 produced	 by	 any	
industrial enterprise or health institution haphazardly; And if the same offence is 
committed	 again,	 it	may	 also	 punish	with	 a	 double	fine	 as	was	 imposed	 earlier	 and	
recommend to the concerned authority for cancellation of the license.

 Section 43 sub-section 1 and 2 of the act on Management of Medical Waste states that the 
authority that grants license to establish a health institution as per the prevalent law shall, before 
granting	 license	 for	establishment	and	operation	of	 the	health	 institution,	confirm	whether	
appropriate management has been made for solid waste management or not and it shall have 
to grant license only if appropriate arrangement is made. While granting license pursuant to 
sub-section 1, the special conditions to be abided by or the standards to be maintained by the 
health institution regarding solid waste management may also be prescribed.
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2.2.2 The town development act 1989

 The Town Development Act 1989 was promulgated in order to provide necessary services 
and	facilities	to	the	residents	of	the	town	by	reconstructing,	expanding	and	to	develop	existing	
towns and by constructing new towns and to maintain health, convenience and economic 
interest of general public. Section 9 of this act empowers the Town Development Committee 
to regulate, control or prohibit to do any act and activity which causes adverse effect on 
natural beauty, tourism site and public health or which causes environmental pollution.

2.2.3 The local self-governance act 1999

	 The	Local	Self-Governance	Act	1999	has	empowered	 the	 local	body	 to	fine	anyone	up	 to	
Rs.15,000	for	haphazard	dumping	of	solid	waste.	The	act	has	made	provisions	for	managing	
domestic solid waste; however, the act does not require the local governments to manage 
hazardous waste. According to the act, municipalities are supposed to preserve water bodies 
such as lakes and rivers and assist in controlling water, air and noise pollution.

2.2.4 The environmental protection act 1997 and environmental protection rules 1997

	 The	 Environmental	 Protection	 Act	 1997	 and	 Environmental	 Protection	 Rules	 1997	
were formulated to reduce adverse impacts on the environment likely to be caused from 
environmental degradation on human beings and ensure the proper use of natural resources 
for	 environmental	 conservation.	Section	2	 and	 sub-section	 (h)	of	 the	 act	defined	waste	 as	
the liquid, solid, gas, slurry, smoke, dust, radiated element or substance or similar other 
materials disposed in a manner to degrade the environment. The act and the rule have made 
compulsory	 provisions	 for	 Initial	 Environmental	 Examination	 (IEE)	 and	 Environmental	
Impact Assessment (EIA), depnding upon the size of the project. Chapter 2 of the rule states 
that	 a	proponent	 shall	be	 required	 to	 carry	out	 the	 IEE	of	 the	proposals	 for	final	disposal	
management of biological lethal substances emitted from health center, hospital, or nursing 
home	with	at	least	twenty	five	beds	(The	schedule	2	subsection	H	point	4	(c)	of	the	rule	and	
for	operation	of	hospitals	or	nursing	homes	with	more	than	twenty	five	beds	(The	schedule	2	
subsection J point 1). Amendment of the rule has made provisions for the EIA for operation 
of Health Care Facility with more than hundred beds. Section 7 and sub-section 1 of act states 
that	“Nobody	shall	create	pollution	in	such	a	manner	as	to	cause	significant	adverse	impacts	
on the environment or likely to be hazardous to public life and people’s health, or dispose or 
cause to be disposed sound, heat radioactive rays and wastes from any mechanical devices, 
industrial enterprises, or other places contrary to the prescribed standards.” It is important to 
note that IEE for the health-care facilities has been administrated by MoHP whereas EIA has 
been administrated by Ministry of Science, Technology and Environment (MoSTE).

2.2.5 Solid waste management policy 1996

 Solid Waste Management Policy is formulated relating to the management of solid wastes. 
The objectives of this policy are:
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•	 To	make	management	work	of	the	solid	wastes	simple	and	effective.	
•	 To	minimize	 environmental	 pollution	 caused	 by	 the	 solid	wastes	 and	 adverse	 effect	

thereof to the public health.
•	 To	mobilize	the	solid	wastes	as	resources.	
•	 To	privatize	the	management	work	of	the	solid	wastes.	
•	 To	obtain	public	support	by	increasing	public	awareness	in	the	sanitation	works.	

 The policy has made a provision for the establishment of a separate unit concerning sanitation 
works in each municipal corporation, sub-municipal corporations, municipality and town-
oriented village development committees where the management works of solid wastes 
has become a problem and such unit shall operate its works in close co-ordination with the 
national level institution concerning solid wastes management. The responsibilities of such 
an institution shall be as follows: 

•	 To	carry	out	collection,	preservation,	movement,	site	management,	transportation	and	
final	disposal	works	of	 solid	wastes	by	 the	 local	 bodies	having	 involved	 the	private	
sector also, if necessary. 

•	 To	mobilize	 the	human	resources	and	other	means	available	 in	 the	 local	body	at	 the	
maximum.	

•	 To	introduce	the	concept	and	criteria	of	sanitation	accepted	by	Government	of	Nepal.	
•	 To	involve	non-governmental	social	organization	in	the	sanitation	works.	
•	 To	collect	service	charges	from	the	person	or	organization	generating	solid	wastes	on	

the basis of volume and nature of the solid wastes. 
•	 To	punish	or	impose	fine	to	a	person	who	generates	solid	wastes	in	an	unmanageable	

way and to use such amount in the sanitation works. 

2.2.6 The industrial enterprises act 1992

 The Industrial Enterprises Act 1992 was promulgated to facilitate the employment opportunities 
by creating an environment of industrial investment. The act states that for the establishment 
of a industy affecting safety, public health and environment permission from the concerned 
department is required. The act also has provisions to make arrangements for controlling 
environment by establishment of the industrial promotion board. The act gives priority to 
industries which manufacture pollution control devices. The act has also empowered the 
concerned authority to punish those who do not comply with the conditions mentioned in the 
license	or	registration	certificate.

2.2.7 The labour act 1992

 The Labour Act 1992, administrated by the Ministry of Labor, is the main regulation governing 
the working environment by making provisions for the rights, interests, facilities and safety of 
workers	and	employees	working	in	enterprises	of	various	sectors.	Chapter	5	Section	27	of	the	
act is related with the health and safety and some of the points included on this section are as 
follows:

•	 To	make	arrangements	of	removal	and	disposal	of	solid	waste	during	production	process.
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•	 To	make	arrangements	of	prevention	of	accumulation	of	dust,	fume,	vapor	and	other	
impure materials in working rooms which would adversely affect the health.

•	 To	make	arrangements	of	necessary	preventive	personal	devices	for	protection	of	health	
from adverse effects from any other source, and make provisions that this would produce 
less noise during the work process.

•	 To	cause	to	conduct	compulsory	health	check-ups	of	 the	workers	or	employees	once	
every year in the enterprises where the nature of works is likely to affect the health 
adversely.

 Section 28 sub-section 1 and 2 have the provisions of necessary protective devices for the 
protection of the eyes of the workers and employees from injuries likely to be caused by 
dust	 or	 pieces	 of	 glass,	 mercury,	 magnet,	 lime,	 stone,	 explosive	 substances	 and	 harmful	
rays. Section 29 has made provisions from chemical substance. The proprietor shall have to 
make provisions for necessary personal protective devices for the protection of workers or 
employees. 

2.2.8  Guideline for health institutions establishment, operation and upgrade standard  
2070

 This guideline contains the code of conducts required for the operation of health institution. 
This guideline deals with the infrastructure and standards required for the operation of health 
institutions like emergency services, OPD and in-patient services, pharmacy, emergency 
preparedness, waste disposal and management and all other prerequisites. 

 In addition to the above mentioned national and international legislations and commitments, 
there are also other legal provisions and commitments, some of them are as follows:

•	 UN	Minamata	Convention	on	Mercury,	adopted	on	October	2013	in	Japan
•	 Second	Long	Term	Health	Plan	1997-2017	
•	 Nepal	Health	Sector	Program	Implementation	Plan	2010-2015	
•	 National	Guidelines	on	Clinical	Trials	with	the	use	of	Pharmaceutical	Products	2005	
•	 Standards	for	medical	college	and	hospital	as	per	the	Ministry	of	Health	and	Population	

(MoHP) and Medical Council
•	 Standards	of	Medical	College	as	per	the	university	to	be	affiliated

 Certain standards have also been endorsed which also need to be maintained for managing the 
sound environmental conditions of HCFs. Some of the standards are as follows:

•	 Waste	water/effluent	standards	2060
•	 National	Drinking	Water	Quality	Standard	2062
•	 National	air	quality	standard	2069
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3. Categorization

3.1 Definition

 Actually HCW embraces all the wastes generated through all the medical activities. Medical activities 
include the activities of:

•	 Diagnosis,		preventive,	curative	and	palliative	treatments	for	human	beings	
•	 Research	pertaining	to	the	above	activities	and
•	 Production	or	testing	of	biologicals

	 Some	examples	of	sources	of	HCWs	are:

•	 Hospitals	
•	 Primary	health	care	centers,	health	post,	sub-health	posts,	immunization	(EPI	clinic),	primary	

health	care	outreach	clinics	(PHC	ORC)
•	 Clinics	(medical,	primary	health	care,	alternative	medicines,	dental,	maternity	homes,	dialysis	

centers,	physician	offices)
•	 Laboratories	 and	 research	 centers	 (medical	 and	 biomedical	 laboratories,	 medical	 research	

centers and institutions, blood banks and blood collection centers, biotechnology laboratories, 
pathological laboratories, microbiological laboratories)

•	 Pharmacy	and	medical	store
•	 Institutions	(medical,	nursing	home,	dental,	nursing,	paramedics,	drug	rehabilitation	centers)
•	 Mortuary	and	autopsy	centers
•	 Ambulance	and	emergency	care

3.2 Categorization based on the UNEP/SBC/WHO

	 Health	care	wastes	have	been	classified	into	different	categories	by	different	organizations.	Below	
provided HCW categorization is based on the Technical Guidelines on Environmentally Sound 
Management of Biomedical and Health care waste provided by the Conference of the Parties to 
the Basel Convention on the Control of Trans-boundary Movements of Hazardous Waste and their 
Disposal.	(UNEP/SBC/WHO,	2004)	According	to	this,	HCW	is	basically	divided	into	five	categories.	

3.2.1 Non-risk health care waste

 Non-risk HCWs are those wastes generated from the HCFs which have not been infected. 
This type of waste does not pose any problem or hazard to human health or to the environment 
and are  comparable to the domestic waste. It is usually generated from the administrative 
and	house-keeping	services	of	HCFs.	Examples	of	such	wastes	includes:	general	office	waste,	
garden/yard waste, packaging or left over food. These wastes can be composted to make 
manure	or	can	be	recycled	or	can	be	managed	by	the	municipal	waste	services.	Researches	
have	shown	that	non-risk	HCWs	constitute	about	75%	to	90%	of	the	total	amount	of	HCWs	
generated	by	HCFs.	Non-risk	HCWs	are	again	classified	as	follows:
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i. Recyclable HCW
 It includes paper, card board, non-contaminated plastic or metal, cans or glass which  

can be recycled. These can be sold to the recycling company to generate money. 

ii. Biodegradable HCW
	 This	category	of	waste	consists	of	the	waste	that	can	be	composted.	Examples	are	left	

over food scraps or gardens. Food scraps can provide most of the nitrogen while bulking 
agents such as wooden chips could provide carbon. The composting techniques range 
from the simple anaerobic to vermin-composting. The resulting rich compost can be used 
as manure by the community people or it can be used for plants around the HCF. 

iii. Other non-risk HCW
 This category of non-risk waste includes all the non-risk waste that does not belong to 

categories of recyclable HCW and biodegradable HCW. 

3.2.2 Health care waste requiring special attention

 This category of HCW constitutes the biomedical HCW which needs special attention for 
disposal	and	it	includes	five	types	of	wastes	namely;	human	anatomical	waste,	sharp	waste,	
pharmaceutical	waste,	cytotoxic	pharmaceutical	waste	and	blood	and	body	fluids,	as	described	
below:

i. Human anatomical waste
	 Human	anatomical	waste	consists	of	human	body	parts,	organs	and	tissues.	Examples	of	

such wastes are: tissue waste, removed organs, amputated body parts, placentas, blood, 
body	fluids,	human	fetus,	animal	and	carcasses	obtained	through	medical	procedures.

ii. Sharp Waste
 Sharps are all objects and materials capable of cutting or penetrating skins. These wastes 

pose a potential risk of injury and infection due to their puncture or cut property. For this 
reason, sharps are considered as one of the most hazardous waste generated in the HCFs 
and they must be managed with utmost care. Sharp waste may be contaminated with 
blood,	body	fluid,	microbiological	materials	and	toxic	or	cytotoxic	substances.	Examples	
of such wastes include: all types of needles, broken glass ware, ampoules, scalpel blades, 
lancets, cover slips, glass slides, vials without content, various plastic items such as 
amniotic membrane perforators and broken plastic pipettes.

iii. Pharmaceutical waste
 Pharmaceuticals include a multitude of active ingredients and types of preparations. 

Pharmaceuticals	 range	 from	 heavy	 metal	 containing	 disinfectants	 to	 highly	 specific	
medicines. This category of waste also comprises pharmaceuticals that have passed their 
recommended shelf life or pharmaceuticals that are unusable. Pharmaceutical wastes are 
again divided into three classes. 

l Non-hazardous pharmaceutical waste
	 This	class	includes	pharmaceuticals	such	as	camomile	tea,	normal	saline,	dextrin	

or cough syrup, which pose no hazard during collection, intermediate storage 
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and waste management. They are not considered hazardous wastes and should be 
managed as non-risk HCW.

l Potentially hazardous pharmaceutical waste
 This class of pharmaceutical waste poses a potential hazard when used improperly 

by un-authorized persons. They are considered as hazardous wastes and their 
management must take place in an appropriate way.

l Hazardous pharmaceutical waste
	 This	 pharmaceutical	 waste	 comprises	 heavy	 metal	 containing	 unidentifiable	

pharmaceuticals as well as heavy metal containing disinfectants, which owing 
to their composition require special management. They must be considered as 
hazardous wastes and their management must take place in an appropriate way.

iv. Cytotoxic pharmaceutical waste
	 Cytotoxic	 pharmaceutical	 wastes	 are	 HCWs	 that	 can	 arise	 by	 use	 (administration	 to	

patients),	manufacture	and	preparation	of	pharmaceuticals	with	a	cytotoxic	(antineoplastic)	
effect.	These	 chemical	 substances	 can	be	 sub-divided	 into	 six	main	groups:	 alkylated	
substances, antimetabolites, antibiotics, plant alkaloids, hormones, and others. 

•	 Alkylating	 agents	 cause	 alkylation	 of	 DNA	 nucleotides,	 which	 leads	 to	 cross-
linking and miscoding of the genetic stock.

•	 Anti-metabolites	 inhibit	 the	 biosynthesis	 of	 nucleic	 acids	 in	 the	 cell;	 mitotic	
inhibitor; prevent cell replication. 

	 Persons	who	handle	cytotoxic	pharmaceuticals	are	exposed	to	potential	health	risk	from	
the mutagenic, carcinogenic and teratogenic properties of these substances. Special 
measures and precaution must be taken to handle such pharmaceuticals for occupational 
health	and	safety	provisions.	Cytotoxic	drugs	are	being	increasingly	used	in	HCFs	to	treat	
various malignant and non-malignant conditions such as cancer, rheumatoid arthritis, 
multiple sclerosis, psoriasis, systemic lupus erythematosus (SLE) and some ophthalmic 
conditions.	 Examples	 of	 such	wastes	 include:	 discernible	 liquid	 residues	 of	 cytotoxic	
concentrates,	post-expiration-date	cytotoxic	pharmaceuticals	and	contaminated	materials	
from drug preparation and administration such as syringes, needles, gauges, vials; urine, 
feces and vomit from patients which may contain potentially hazardous amounts of the 
administered	 cytotoxic	 drugs	 or	 of	 their	 metabolites	 and	 these	 should	 be	 considered	
genotoxic	 for	at	 least	48	hours	and	sometimes	up	 to	1	week	after	drug	administration	
and	 these	must	 be	disposed	of	 as	 cytotoxic	pharmaceutical	waste.	 It	 is	 recommended	
to	 prepare	 separate	 guideline	 for	management	 of	 cytotoxic	 pharmaceuticals	 by	HCFs	
handling	cytotoxic	drugs.	

v.  Blood and body fluids waste
 It includes wastes that are not categorized as infectious waste but are contaminated with 

human	or	animal	blood,	secretions	and	excretions.	These	wastes	might	be	contaminated	
with	 pathogens.	 Examples	 of	 such	wastes	 include:	 dressing	material,	 swabs,	 syringes	
without needle, infusion equipment without spike, bandages.
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3.2.3 Infectious and highly infectious waste

 These wastes consist of the pathogen and its contamination cause the spread of the diseases. 
These	wastes	must	be	 imposed	whenever	waste	 is	known	or	expected	 to	be	contaminated	
by causative agents of diseases. This category of waste has been divided into two groups 
depending	on	the	degree	of	infectiousness	that	is	expected.

i. Infectious waste
 This category of HCW comprises of those kinds of infectious waste, which is known 

or clinically assessed by a medical practitioner or surgeon to have the potential of 
transmitting infectious agents to humans or animals. Waste of this kind is typically 
generated in the following places: isolation wards of hospitals; dialysis wards or 
centers caring for patients infected with hepatitis viruses (yellow dialysis); pathology 
departments; operating theatres; medical practices and laboratories which mainly treat 
patients	suffering	from	the	diseases	specified	above.	It	includes	following	wastes:

•	 Discarded	materials	or	equipment	contaminated	with	blood	and	 its	derivatives,	
other	body	fluids	or	excreta	from	clinically	confirmed	infected	patients	or	animals	
with hazardous communicable diseases. Contaminated waste from patients known 
to have blood-borne infections undergoing hemodialysis (e.g. dialysis equipment 
such	as	tubing	and	filters,	disposable	sheets,	linen,	aprons,	gloves	or	laboratory	
coats contaminated with blood).

•	 Carcasses	 as	 well	 as	 litter	 and	 animal	 feces	 from	 animal	 test	 laboratories,	 if	
transmission	of	the	above-mentioned	diseases	is	to	be	expected.

	 Blood	from	patients	contaminated	with	HIV,	viral	hepatitis,	brucellosis,	Q	fever,	feces	from	
patients infected with typhoid fever, enteritis, cholera and respiratory tract secretions from 
patients	 infected	with	TB,	 anthrax,	 rabies,	 poliomyelitis	 are	 also	 considered	 as	 infectious	
waste.

ii. Highly infectious waste
 This category of HCW includes:

•	 All	microbiological	cultures	in	which	a	multiplication	of	pathogens	of	any	kind	
has	occurred.	They	are	generated	 in	 institutes	working	 in	 the	fields	of	hygiene,	
microbiology and virology as well as in medical laboratories, medical practices 
and similar establishments.

•	 Laboratory	waste	(cultures	and	stocks	with	any	viable	biological	agents	artificially	
cultivated	 to	 significantly	elevated	numbers,	 including	dishes	and	devices	used	
to	transfer,	inoculate	and	mix	cultures	of	infectious	agents	and	infected	animals	
from	laboratories).	Examples	of	such	wastes:	sputum	cultures	of	TB	laboratories,	
contaminated blood clots and glassware material generated in the medical analysis 
laboratories, highly concentrated microbiological cultures carried out in medical 
analysis laboratories.
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3.2.4 Other hazardous waste

 This category of HCW include waste chemicals, waste with high contents of heavy metals 
such as batteries, pressurized containers, etc. Chemical waste consists of discarded gaseous, 
liquid	and	solid	chemicals	that	are	generated	during	diagnostic	and	experimental	work	and	
from disinfecting procedures, cleaning processes and house-keeping. Not all of them are 
hazardous and chemical waste is considered hazardous if it has at least one of the following 
properties:

•	 Toxic,	
•	 Corrosive	(acids	of	pH	<2	and	bases	of	pH	>12),	
•	 Flammable,	
•	 Reactive,	(explosive,	water-reactive,	shock	sensitive)
•	 Cytotoxic	or	genotoxic	properties.	

	 They	must	be	used	and	disposed	of	according	to	the	specifications	provided	with	each	type	
of chemical. Waste with high contents of heavy metals and their derivatives are potentially 
highly	toxic.	They	are	considered	as	a	sub-group	of	hazardous	chemical	waste	and	are	usually	
highly	toxic;	should	be	treated	specifically.	Mercury	wastes	are	usually	generated	by	spillage	
from	broken	clinical	equipment	 (thermometer,	blood	pressure	gauges,	etc).	Residues	 from	
dentistry have high mercury content. Cadmium waste comes from the discarded battery. 
Many types of gases used in HCFs are often stored in pressurized cylinders. Pressurized 
containers	either	full	or	emptied	should	be	handled	with	care	these	containers	may	explode	if	
incinerated	or	accidently	punctured.	Examples	of	such	wastes:	thermometers,	blood-pressure	
gauges,	photographic	fixing	and	developing	solutions	in	X-ray	departments,	halogenated	or	
non-halogenated solvents, organic and in-organic chemicals, containers or aerosol cans with 
pressurized liquids, gas or powdered materials.

3.2.5 Radioactive waste

	 Radioactive	wastes	include	materials	contaminated	with	radio-nuclides,	which	arise	from	the	
medical or research use of radio-nuclides. It includes disused sealed radiation source, liquid 
and	 gaseous	material	 contaminated	with	 radionuclide,	 excreta	 of	 patients	who	 underwent	
radionuclide diagnostic and therapeutic applications, paper cups, straws, needles syringes, 
test tubes and tap water washing of such paraphernalia. These wastes are generated from in- 
vitro	analysis	of	body	tissue	and	fluid,	in-vivo	body	organ	imaging	and	tumor	localization,	
and investigative and therapeutic procedures. These wastes with ionizing radiations have 
genotoxic	effects.	 It	 is	produced	during	nuclear	medicine,	 radio-immuno	assay	 (RIA)	and	
bacteriological	procedures.	The	ionizing	radiations	in	medicine	include	X-rays	and	γ-rays	as	
well	as	α-	particles	and	β-	particles.	It	concerns	mainly	therapeutic	and	imaging	investigation	
activities where Cobalt (60Co), Technetium (99mTc), Iodine (131I) and Iridium (192Ir) are 
most commonly used. Certain radionuclide e.g. C-14 contaminated wastes have much longer 
half-life more than a thousand years, this needs special management, if possible in a centralized 
treatment facility (CTF) for radioactive wastes. Similar treatment is recommended for the 
management of disused radiation sources used for cancer treatment. In case of unavailability 
of CTF, it should be stored safely till it decays. 
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3.3 Categorization at nepalese context

	 At	the	present	context,	HCFs	in	Nepal	are	still	at	infancy	in	the	HCWM	practices.	Proper	management	
of	above	categorized	HCWs	is	a	big	challenge	for	Nepal.	Wherever	possible,	the	above	classification	
by UNEP/SBC/WHO is recommended for the segregation of HCWs. Considering the geographic and 
climatic variation of the country, the categorization should entirely depend on the nature of the HCFs 
generating wastes and the available techniques of their treatment and disposal. Based on the amount 
and categories of generated HCWs, the number and types of HCWs can be decreased or increased. 
However,	it	is	recommended	that	the	non-risk	HCW	should	not	be	mixed	with	other	types	of	HCWs.	
Non-risk HCW should at least be separated into: 

•	 Bio-degradable	
•	 Non-biodegradable

 
	 Risk	health	care	wastes	should	at	least	be	separated	into	six	categories	as	mentioned	below:

•	 Pathological	Waste
•	 Infectious	waste
•	 Sharp	waste
•	 Cytotoxic	waste
•	 Pharmaceutical	waste
•	 Other	hazardous	waste
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4. Possible Environmental and Health Impacts

	 In	Nepal,	 health	 care	 sector	 is	 expanding	enormously	 and	 this	has	 resulted	 in	generation	of	 large	
quantities	of	HCWs.	HCWs	are	either	being	dumped	by	the	river	bank	or	go	to	the	landfill	site	along	
with domestic waste. In many cases HCWs are burned in metal drums or just openly. This results in 
the	emissions	of	by-products	and	toxic	substances	into	the	environment.		Improper	disposal	of	HCWs	
pollute environment either due to the contamination of ground water, soil or by releasing several 
toxic	gases	like	dioxin	and	furan	along	with	the	heavy	toxic	metals	like	lead,	mercury	and	cadmium.	
All	individuals	exposed	to	HCWs	are	potentially	at	risk	of	being	injured	or	infected	specially	due	to	
infectious and sharp waste.

4.1 Occupational and public health risks

	 All	 individuals,	 who	 are	 exposed	 to	 hazardous	HCWs	 are	 potentially	 at	 risk	 of	 being	 injured	 or	
infected. They include:

•	 Medical	staff:	doctors,	pharmacists,	laboratory	technologists,	nurses,	paramedics,	sanitary	staff	
and hospital maintenance personnel

•	 In	and	out	patients:	receiving	treatment	in	HCFs	as	well	as	their	visitors
•	 Workers	in	support	services:	linked	to	HCFs	such	as	laundries,	waste	handling	and	transportation	

services
•	 Workers	in	waste	disposal	facilities:	including	scavengers
•	 The	general	public:	mostly	the	children	playing	with	the	items	they	can	find	in	the	waste	outside	

the HCFs when it is directly accessible to them.

	 During	handling	of	wastes	(especially	infectious	and	sharps),	the	medical	and	auxiliary	staff	as	well	as	
the sanitary staffs can be infected and injured if the waste has not been packed safely. Many injuries 
occur	because	syringes,	needles	or	other	sharps	have	not	been	collected	in	safety	boxes	or	because	
these	have	been	over	filled.	The	unsafe	disposal	of	HCWs	(for	example,	contaminated	syringes	and	
needles) poses health risks to medical personnel or the public. One cross-sectional study carried 
out in Gandaki Medical College Teaching Hospital showed that 70.79% health care workers had 
experienced	Niddle	Stick	Injury	(NSI)	among	them	52.5%	suffered	from	NSI	with	unused	needles	
and	 47.5%	health	 care	workers	 suffered	NSI	 from	used	 needles;	 68.42%	of	NSI	 sufferer	 of	 used	
needles reported the incident. (Gurung, et al, 2010)

 
 Contaminated needles and syringes creat a big threat if we  failure to dispose them safely. Contaminated 

injections and equipments may be scavenged from waste areas and dump sites and are either reused 
or	 sold	 keeping	 the	 public	 at	 risks.	Experts	working	 on	 health	 care	 and	 solid	waste	management	
expressed	that	the	recycling	practices,	particularly	the	reuse	of	syringes,	is	certainly	the	most	serious	
problem in Nepal. WHO estimates that over 20 million infections of hepatitis B, C and HIV occur 
yearly due to unsafe injection practices (reuse of syringes and needles in the absence of sterilization) 
and transmits via HCWs. Generally, these viruses are transmitted through injuries from syringe 
needles contaminated by human blood. WHO estimated that, in 2000, contaminated injections with 
contaminated syringes caused: 
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Type of infection Examples of causative 
organisms Transmission vehicles

Gastroenteric infections
Enterobacteria (Salmonella, 
Shigella spp.); Vibrio 
cholerae; helminthes

Feces and/or vomit

Respiratory infections
Mycobacterium 
tuberculosis; measles virus; 
Streptococcus pneumoniae

Inhaled secretions; saliva

Ocular infection Herpes virus Eye secretions

Genital infections Neisseria gonorrheae; 
herpes virus Genital secretions

Skin infections Streptococcus spp. Pus

Anthrax Bacillus anthracis Skin secretions

Meningitis Neisseria meningitides Cerebrospinal fluid (CSF)

HIV/AIDS Human immunodeficiency 
virus (HIV) Blood, sexual secretions

Hemorrhagic fevers Junin, Lassa, Ebola,  
Marburg viruses All bloody products and secretions

Bacteremia

Coagulase-negative 
Staphylococcus spp.; 
Staphylococcus aureus; 
Enterobacter, Enterococcus, 
Klebsiella, Streptococcus 
spp.

Candidemia Candida albicans Blood

Viral hepatitis A Hepatitis A virus Feces

Viral hepatitis B and C Hepatitis B and C viruses Blood and body fluids

•	 21	million	hepatitis	B	virus	(HBV)	infections	(32%	of	all	new	infections);	
•	 2	million	hepatitis	C	virus	(HCV)	infections	(40%	of	all	new	infections);	and	
•	 at	least	260000	HIV	infections	(5%	of	all	new	infections).	

 Sharps not only cause cuts and punctures but may also infect these wounds if they are contaminated 
with pathogens. Because of this double risk of injury and disease transmission, sharps are considered 
as one of the most dangerous categories of HCWs. The general public can be infected by HCWs either 
directly or indirectly through several routes of contamination.

 
 Infectious waste may contain variety of pathogenic microorganisms. Pathogens in infectious waste 

may enter the human body through a puncture, abrasion, cut in the skin; mucous membranes; inhalation 
or	by	ingestion	and	can	have	major	adverse	effects	to	the	community.	Examples	of	infection	caused	
by the HCWs are given in 4.

 Table 4. Infection caused by the HCWs

Source: WHO, 1999
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	 In	addition,	the	existence	of	bacteria	resistant	to	antibiotics	and	chemical	disinfectants	in	HCFs	may	
also contribute to the hazards created by poor management of HCWs. It has been demonstrated that 
plasmids from laboratory strains contained in HCWs were transferred to indigenous bacteria via 
the waste disposal system. (WHO, 1999) Moreover, antibiotic-resistant Escherichia coli survive in 
an	 activated	 sludge	 plant,	 although	 there	 is	 no	 significant	 transfer	 of	 this	 organism	under	 normal	
conditions of waste water disposal and treatment.

4.2 Indirect risks via the environment

 Besides patients and health care personnel, consideration must be given to the impact of HCWs to 
the general public and environment. Care must also be paid to the possible pollution of air, water 
and soil including the aesthetic beauty. The dumping of HCWs in uncontrolled areas can have a 
direct environmental effect by contaminating the surroundings including the ground water. Obsolete 
pesticides (especially DDT used for the treatment of malaria in HCF), stored in leaking drums or torn 
bags, can directly or indirectly affect the health of anyone who comes into contact with them. Poisoning 
can occur through direct contact with the product, inhalation of vapors, drinking of contaminated 
water,	or	consuming	of	contaminated	food.	Other	hazards	may	include	the	possibility	of	fire	as	a	result	
of	inefficient	disposal	such	as	burning.	Pharmaceutical	residues,	which	may	include	antibiotics	and	
other drugs, heavy metals such as mercury, phenols and derivatives, and disinfectants and antiseptics 
may	have	toxic	effects	on	the	natural	ecosystems.

	 Mercury	has	been	used	over	centuries	in	the	HCFs.	The	mercury	exposed	to	the	environment	due	to	
broken thermometers, sphygmomanometer, due to accidental spills and emissions from the incineration 
of	HCWs	increase	the	risk	of	various	hazards	resulting	due	to	acute	and	chronic	exposures.	The	most	
common	 potential	mode	 of	 occupational	 exposure	 to	mercury	 is	 via	 inhalation	 of	metallic	 liquid	
mercury	vapors.	Mercury,	due	to	its	potent	neurotoxic	nature,	can	affect	brain,	spinal	cord,	kidneys	
and the development of children. Due to the growing awareness on mercury related hazards on the 
public health and environment, Nepal has recently banned the purchase and use of mercury containing 
devices in all the HCFs. Mercury based medical devices are being slowly replaced with mercury-free 
alternative devices in the HCFs.

	 Inefficient	incineration	and	open	burning	of	HCWs	are	the	main	sources	of	dioxins,	furans,	and	are	
major sources of mercury pollution in HCFs. In the last few years, there has been growing controversy 
over the incineration of HCWs. Under some circumstances, including when wastes are incinerated at 
low temperatures or when plastics that contain polyvinyl chloride (some plastics, some blood bags 
and	fluid	bags)	 are	 incinerated,	dioxins,	 furans	 and	other	 toxic	 air	pollutants	may	be	produced	as	
emissions	and/or	in	bottom	or	fly	ash.	Dioxins,	furans	and	co-planar	polychlorobiphenyls	(PCBs)	are	
persistent organic substances that do not readily break down in the environment and bio-accumulate 
in	the	food	chain.	Most	human	exposure	to	dioxins,	furans	and	co-planar	PCBs	is	through	the	intake	
of	food.	Long-term,	low-level	exposure	of	humans	to	dioxins	and	furans	may	lead	to	the	impairment	
of the immune system, nervous system, endocrine system and reproductive functions. Short-term, 
high-level	 exposure	may	 result	 in	 skin	 lesions	 and	 altered	 liver	 function.	WHO	has	 established	 a	
Provisional	 Tolerable	Monthly	 Intake	 (PTMI)	 for	 dioxins,	 furans,	 and	 polychlorinated	 biphenyls	
(PCBs) of 70 picograms (10-12 g) per kilogram of body weight. The PTMI is an estimate of the 
amount of chemical per month that can be ingested over a life time without appreciable health risk. 
(WHO, 1999)
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 National Implementation Plan for Stockholm Convention on POPs has estimated the annual release 
of	dioxin	and	furan	at	about	335.97	gTEQ.	Out	of	which	12	gTEQ	is	coming	from	medical	waste	
incinerators	and	159	gTEQ	is	coming	from	uncontrolled	burning	of	biomass	including	waste.	(MoEST,	
2007)

 
	 Thus,	 dioxins,	 furan	 and	 mercury	 emissions	 from	 HCFs	 are	 a	 major	 environmental	 and	 health	

challenges. Substantive steps need to be taken to reduce these emissions by waste minimization, 
environmentally safe alternatives and in-house management of waste in the HCFs.
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5. Organizational Issues

 Government of Nepal has been conducting various programs and activities on HCWM including 
awareness raising, orientation, training to health care workers; however, HCWM is not so effective 
due to following reasons:

•	 Lack	of	specific	policy	and	legislation	on	HCWM
•	 Weak	implementation	of	existing	policy,	acts,	rules	and	guidelines
•	 Inadequate	coordination	with	the	concerned	stake	holders
•	 Low	priority	to	HCWM.
•	 Inadequate		awareness	regarding	the	impacts	of	HCWs	to	the	public	health	and	environment
•	 Inadequate	monitoring	and	evaluation
•	 Lengthy	procurement	procedure

	 Experts’	opinion	and	experiences	show	that	installation	of	individual	treatment	facilities	by	small	HCFs	
requires comparatively high capital investment. Furthermore, it requires separate human resource and 
infrastructure development for proper operation and maintenance. Thus concept of Central Treatment 
Facility (CTF) for HCWs addresses such problems. This concept of CTF can be one of the options 
for the proper HCWM. In such a scenario, individual HCFs should manage their HCWs on their 
own efforts. Some HCFs such as Civil Service Hospital and Bir Hospital are managing their HCWs 
by applying ‘zero waste concept’ for HCWs generated from wards and operation theater and are the 
encouraging model of the HCWM practices in Nepal.

 Whether the generated HCWs are treated and disposed in CTF or in the hospital premises or in 
the	municipal	 landfill	 site,	HCF	 shall	 be	 responsible	 for	 the	 proper	 treatment	 and	disposal	 of	 the	
generated	HCWs.	In	this	context,	HCF	itself	can	manage	the	HCWs	or	can	contract	the	civil	society	
organization/private organization for the proper management of HCWs. Each HCF shall be responsible 
for the development of waste management plan for their HCF, outlining the accountabilities and 
responsibilities of managers, employees and staffs. The HCF shall comply with guidelines, to ensure 
proper	 HCWM	 i.e.	 proper	 classification,	 segregation,	 collection,	 transportation,	 treatment,	 and	
disposal.	Options	for	HCWM	plan	depend	entirely	on	the	local	context.	Additionally,	locally	available	
technology and maintenance is an important consideration while making HCWM plan. Generally, a 
HCWM plan should be implemented from the onset of planning a HCF. So, every HCF must develop 
its HCWM Plan. Certain basic steps are needed for the development of proper HCWM plan, which 
are	discussed	in	the	next	heading.	

5.1 Planning and organization 

	 Efficient	and	appropriate	HCWM	practices	depend	entirely	on	the	administration	and	management	
of	 the	organization.	This	 requires	 adequate	 legislative	 and	financial	 support	 along	with	 the	 active	
participation by trained, skilled and dedicated staff. The entire organizational structure and service of 
HCF must be responsible for the proper management of HCW; however, certain units and individual 
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have	more	responsibility.	Thus,	particular	services/units	within	the	HCF	must	be	identified	to	have	
major role on HCWM. The functions of the administrations are provided in the paragraph below.

5.1.1 Function of the administration office

•	 Form	 a	 health	 care	 waste	 management	 committee	 (HCWMC)	 to	 develop	 a	 written	 
waste management plan for the HCF.

•	 Designate	 a	 waste	 management	 officer	 to	 supervise	 and	 coordinate	 the	 waste	 
management plan.

•	 Keep	an	up-to-date	waste	management	plan.
•	 Ensure	 that	 monitoring	 procedure	 is	 incorporated	 in	 the	 plan.	 The	 efficiency	 and	

effectiveness of the waste management system should be monitored in such a way  
that the system can be updated and revised whenever necessary.

•	 Ensure	 adequate	 training	 for	 the	 key	 staff	 members	 and	 designate	 the	 staff	 
responsible for coordinating and implementing the training course.

•	 Establish	good	working	relationship	with	related	organizations	concerning	HCWM.
•	 Establish	good	community	relationship	through	the	awareness	raising	activities	to	the	

community people.

5.1.2  Health care waste management committee (HCWMC)

 As mentioned above, every HCF should have HCWMC and the committee should constitute 
at least following members:

•	 Chief/Director	of	the	HCF
•	 Department	Heads
•	 Matron
•	 Waste	Management	Officer
•	 Representative	from	support	staff	(sweeper)

 For other smaller HCF, the waste management committee must have the following members:

•	 Chief	of	the	HCF
•	 Technical	staff
•	 Support	staff	(sweepers/worker)

 The functions of HCWMC will be as follows:

•	 Promulgate	a	strategy	formalizing	the	commitment	of	HCF	to	proper	HCWM	with	the	
prime goal of protecting health and environment.

•	 Establish	baseline	data	and	develop	the	HCWM	plan	which	must	include,	training	and	
written guidelines on waste management from waste generation to waste treatment and 
final	disposal.

•	 Implement	the	HCWM	plan	and	review	and	update	the	plans	and	guidelines	in	an	annual	
basis.

•	 Ensure	adequate	financial	and	human	resources	for	the	implementation	of	HCWM	plan	
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(to support this, the authorized body can recommend the formulation of strategy to 
allocate certain percentage of total budget for HCWM).

•	 Assign	responsibility	to	each	member	of	the	committee.

5.1.3 Health care waste management plan

	 A	comprehensive	waste	management	plan	is	essential	for	safe	and	efficient	waste	management	
in	a	HCF.	While	developing	the	waste	management	plan,	first	step	is	the	assessment	of	the	
generation of waste within the facility. The assessment begins with establishing a baseline 
of how much and what kind of waste is being generated by whom in each department/ward. 
This involves gathering data regarding the waste streams, processes and operations, types 
of practices, information on input materials and economic information. Waste audit is an 
important tool for the assessment phase, providing data on the source of waste, compositions, 
generation	rates	and	waste	flow	within	the	HCF.	Data	can	be	collected	in-house	using	self-
audit forms and questionnaires. Data collected for few days provides a snapshot of the 
waste	flow	and	data	collected	for	continuous	seven	days	provides	a	clear	picture	of	waste	
generation, as the waste generation pattern differs from day to day. Through this data the 
HCF	can	establish	the	flow	of	waste	and	generation	rates	from	every	unit/department	of	the	
HCF. Waste composition data can be used to determine segregation practice. Data from the 
waste generation survey should form the basis while developing HCWM plan. Following 
procedures should be taken into consideration while developing HCWM plan:

•	 Existing	policies,	laws,	regulations	and	guidelines	related	to	HCWM
•	 Review	and	assess	the	current	waste	management	stream	within	HCF	before	drafting	or	

revising HCWM plan, some of the issues to be addressed are:

o Where waste is generated
o What types of wastes are being generated
o How the waste are being categorized
o How the waste are being segregated
o How and where the waste are being collected, stored and transported
o How the waste are being treated and disposed
o The cost effectiveness of the current handling process
o Personal safety of the waste handlers.

•	 Design	the	plan	taking	in	consideration	the	existing	and	future	needs	of	the	HCF.	Care	
must be taken such that the plan is capable of handling the current waste stream properly 
and	efficiently.

•	 Comprehensive	training	and	orientation	on	how	the	plan	is	to	be	implemented	and	each	
of the staff should know their individual roles and responsibility.

•	 The	plan	should	be	regularly	reviewed	and	updated	based	on	the	recommendations	of	
the implementation and monitoring and evaluation teams.

5.2 Implementation

 Implementation of the HCWM plan includes the following activities:
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•	 Interim	measures	to	be	introduced	to	complete	implementation	of	the	new	waste	management	
system according to the HCWM plan.

•	 Appoint	personnel	responsible	for	waste	management.
•	 Organize	and	supervise	training	program	to	all	staffs.	
•	 Launch	educational	and	communication	program.	
•	 Install	necessary	new	equipment	and	ensure	that	the	waste	management	operation	is	put	in	place	

as per waste management plan.
•	 HCWMC	should	review	the	plan	annually	and	initiate	change	to	upgrade	the	system,	interim	

revisions may also be made if and when necessary.
•	 Prepare	an	annual	report	for	the	disposal	of	HCW,	providing	data	on	waste	generation,	equipment	

requirement and costs.

5.3 Monitoring and Evaluation 

	 Regular	monitoring	and	evaluation	of	the	plan	in	each	HCF	should	be	performed.	It	helps	to	find	out	
the loop holes, bottle necks and reveal the new issues which have come in managing the HCWs. It 
helps to have recommendations and shortcoming of the programs and also provides an opportunity to 
educate staff and reinforce good practices. Three types of monitoring mechanism need to be enforced 
for the progressive improvement and sustainability of the HCWM system. They are:

•	 Baseline	monitoring
•	 Compliance	monitoring
•	 Impact	monitoring

 Baseline and compliance monitoring should be performed by the person(s)/authority designated by 
existing	HCWMC.	 Impact	monitoring	 and	 evaluation	 should	 be	 conducted	 through	 a	 third	 party	
i.e.	 externally.	A	 comprehensive	 list	 of	 indicators	 for	 compliance	 and	 impact	monitoring	must	 be	
developed for effective implementation of HCWM plan. 

	 Baseline	monitoring	 identifies	 the	changes	 in	basic	environmental	conditions	whereas	compliance	
monitoring	identifies	whether	the	concerned	parties	follow	the	rules	and	guidelines	or	not.	Compliance	
monitoring should be done at two stages, one during construction of treatment unit/facility and another 
during the operation of entire plan. At the construction phase, it is important to check out whether 
the appropriate equipment is being installed properly. During operation, it has to be ensured that 
infectious and hazardous wastes are being handled properly and the equipment is being operated as 
per the Sanderd Operating Procedure (SOP). The monitoring should be in compliance with EIA and 
IEE requirements along with the HCF requirements.

 Impact monitoring pinpoints the positive and negative changes that have been brought about by the 
establishment of HCWM system. Impact evaluation should thoroughly analyze:

•	 Impact
•	 Relevance
•	 Effectiveness	and	efficiency
•	 Sustainability
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•	 Replicability

 During impact evaluation, the recommendation and major lesson learnt should also be provided 
through opinion survey, consultation and secondary data analysis. 
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6. Waste Management

 Health care waste includes a large component of general waste and a smaller proportion of hazardous 
waste. According to the WHO estimation, among the total amount of HCW generated, 80% is 
general	HCW,	15%	is	pathological	waste	and	infectious	waste,	1%	is	sharp	waste,	3%	is	chemical	
or	 pharmaceutical	 waste	 and	 less	 than	 1%	 special	 waste	 such	 as	 radioactive	 or	 cytotoxic	 waste,	
pressurized container or broken thermometer and used batteries.  Thus, very less amount of HCWs is 
hazardous if it is properly managed.

 Solid Waste Management Act 2011 has clearly indicated that processing and management of hazardous 
waste, medical waste, chemical waste or industrial waste under the prescribed standards shall rest 
with the person or institution that has generated the waste. The Stockholm Convention is related with 
the reduction and total elimination of unintentional production of persistent organic pollutants (POPs) 
and has given priority for Best Available Technique (BAT) and Best Environmental Practice (BEP). 
In	our	context,	following	basic	steps	are	considered	essential	for	the	proper	waste	management:

•	 Waste	minimization
•	 Waste	segregation
•	 Waste	collection	and	storage
•	 Waste	transportation
•	 Waste	treatment	and	disposal

6.1 Waste Minimization

	 Waste	minimization	 is	 defined	 as	 the	 prevention	 of	waste	 production	 and/or	 its	 reduction.	Waste	
minimization	usually	benefits	the	waste	producer	by	reducing	the	costs	for	the	purchase	of	goods.	It	
involves	specific	strategies	of	changes	in	management	and	behavioral	change.	At	the	top	of	the	waste	
minimization options is waste avoidance strategy. Achieving this goal means changing work practices. 
How	we	choose	to	go	about	our	work	often	dictates	how	much	waste	we	generate,	for	example	what	is	
our behavior? do we use disposable or reusable equipment? do we send paper memos or e-mails? do 
we	bring	our	own	cup	or	use	a	disposable	one?	Thus,	methods	of	waste	reduction	include	modification	
of	purchasing	procedures,	control	of	inventory,	and	production	of	less	toxic	materials	when	discarded	
as wastes. However, no actions should be taken that would impact on the quality and limit the access 
to health care. Waste minimization can be achieved through:

•	 Waste	reduction	at	source	(product	substitution,	product	change,	procedural	change)
•	 Giving	preference	to	recyclable	and	reusable	items

6.1.1 Waste reduction at source

	 Reduction	involves	measures	that	either	completely	eliminate	use	of	a	material	or	generate	
less	waste.	Examples	are	improving	house-keeping,	reviewing	purchasing	policies	without	
compromising	work	standards	or	environmental	outcomes.	Reduction	can	also	be	achieved	
through	 product	 substitutions,	 and	modifications.	While	 purchasing	 the	 product,	 it	 should	
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be	carefully	assessed	in	terms	of	its	potential	to	generate	problematic	waste,	result	in	toxic	
emissions, or be detrimental to the operation and maintenance of treatment facilities in the 
long	turn.	Some	of	the	examples	are:	mercury	thermometer	should	be	replaced	with	electronic/
digital thermometer, work with supplier to reduce packaging of the products. Simple changes 
to patient care procedures can also be made to minimize the wastes generated. Some of the 
examples	are	as	follows:	

•	 When	 preparing	 for	 dressing,	 cleaning	 and	 sterile	 procedures,	 practitioners	 should	
critically	assess	material	required.	Unwanted	extra	materials	should	be	removed	for	re-
sterilization or reuse. This should occur prior to the commencement of the procedure, 
which minimize the potential of contamination.

•	 Review	frequency	of	waste	collection,	size	and	location	of	containers	and	bags.

  Some of the reduction policies include: 

•	 Purchasing	reductions:	selection	of	supplies,	which	are	less	wasteful	or	less	hazardous
•	 Use	of	physical	rather	than	chemical	cleaning	methods	(e.g.	steam	disinfection	instead	

of chemical disinfection)
•	 Prevention	of	wastage	of	products,	e.g.	in	nursing	and	cleaning	activities.

6.1.2 Giving preference to reusable and recyclable items

 Product recycling and reuse can minimize the volume of HCWs, though a high standard of 
patient care and worker safety may preclude reuse of some items. Plastic syringe, catheters and 
waste contaminated with radioactive substances such as plastic, disposable gloves, syringes 
and needles can not be recycled or reused.  Medical and other equipments used in HCF may be 
reused provided that it is designed for the purpose and will withstand the sterilization process; 
some	examples	are	scalpels,	glass	bottles	and	containers.	After	use,	 reusable	 items	should	
be collected separately from non-reusable items, carefully washed and sterilized by one of 
the available processes; however, infectious waste should not be washed before sterilization. 
Instead, washing is recommended after sterilization before sending it into recycling. HCFs 
should	critically	examine	current	waste	streams	and	determine	what	product	can	be	separated	
out at the point of generation to be effectively recycled. Some of the materials which can be 
recycled are given below:

•	 Glass
•	 Plastics
•	 Aluminium	cans
•	 Paper	and	card	board
•	 Iron

 Before beginning any reclamation/recycling program, it is recommended to review the 
possible uses for these products. 
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	 Given	the	fact	that	only	about	10-25%	of	the	HCW	is	hazardous,	treatment	and	disposal	costs	can	
be greatly reduced if a proper segregation is performed. Segregating risk wastes from non-risk waste 
greatly reduces the risks of infecting workers handling HCWs. Based on the hazardous properties 
of the waste, the type of treatment and disposal practices that are applied to the waste generated.  
A recommended way of identifying HCW categories is by sorting the waste into color-coded and 
well-labeled bags or containers. Sturdy (rigid walled) containers should be used and container should 
be selected according to the following criteria:

•	 The	opening	must	be	wide	enough	to	allow	disposable	materials	to	be	dropped	into	the	container	
by a single hand operation. Depending on the bulk of the disposable material for which the 
particular container is designed, the aperture should, under normal conditions of use, inhibit 
removal of the contents.

•	 If	retractable	lids	are	incorporated,	they	should	be	designed	or	long	forceps	should	be	provided	
so that there is never need to push material into the container by hand.

•	 Container	should	be	designed	to	minimize	the	possibility	of	external	surface	being	contaminated	
when disposing of a used item.

•	 The	 container	wall	must	 be	 impermeable	 to	 fluids	 and	 non-readily	 penetrable.	Hance,	 card	
board containers are never acceptable for this purpose.

Segregation of waste (Source, MD-DoHS)

6.2 Waste Segregation

 Waste segregation refers to the process of separation of waste at the point of generation and keeping 
them apart during handling, collection, interim storage and transportation. Segregation of the waste 
at source is the key principle of successful and safe waste minimization and is the most important 
step for a successful management of HCW. In fact, it reduces the quantity of that wastes, which are 
hazardous and require special attention and treatment. It is highly recommended that segregation of 
HCW	occurs	on-site	at	the	time	the	waste	is	generated,	for	example,	when	an	injection	is	given,	needle	
and syringe are placed in a different waste container, or when packaging is removed from supplies 
and equipment and kept separately. Thus, segregation must take place at the bed site, at the operation 
theater, at ward, at laboratory, wherever it is generated. Non-risk waste (e.g. paper, glass, plastic, 
iron) can be recycled. Non-risk biodegradable organic wastes (i.e. food waste, garden waste) can be 
composted.	Infectious	waste	must	never	be	mixed	with	non-infectious	waste	to	keep	the	volume	of	
infectious waste as low as possible.
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•	 After	being	sealed,	all	types	of	containers	must	be	leak-proof.
•	 The	container	must	be	capable	of	being	securely	sealed	and	remaining	sealed	during	transport.
•	 The	container	must	be	safe	and	easy	to	handle.

	 All	the	specific	procedures	of	HCW	segregation,	packaging	and	labeling	should	be	explained	to	the	
medical	 and	auxiliary	 staff	 and	displayed	 in	each	department/ward	on	charts	 located	on	 the	walls	
nearby	the	HCW	containers	that	should	be	specifically	suited	for	each	category	of	waste.	Segregation	
should:

•	 Always	take	place	at	the	source,	i.e.	at	the	ward,	bed	side,	operation	theater,	medical	laboratory,	
pharmacy or any other room or ward in the HCF, where the waste is generated.

•	 Be	simple	to	implement	for	the	medical	and	auxiliary	staff	and	applied	uniformly.
•	 Be	safe	and	guarantee	the	absence	of	infectious	HCWs	in	the	domestic	waste	flow.
•	 Be	well	understood	and	well	known	by	the	medical	and	ancillary	staff	of	the	HCFs.
•	 Be	regularly	monitored	to	ensure	that	the	procedures	are	followed	strictly.	

 Apart from these, following should also be followed: 

•	 All	sharps	should	be	collected	 together,	 regardless	of	whether	 they	are	contaminated	or	not.	
Container	 should	 be	 puncture	 proof	made	 of	 either	metal	 or	 high	 density	 plastic	 and	 fitted	
with covers. It should be rigid and impermeable to contain not only sharps but any residual 
liquids from syringes. To discourage abuse, containers should be tamper proof and needles and 
syringes should be rendered unusable.

•	 Bags	 and	 containers	 for	 infectious	 and	 highly	 infectious	 waste	 should	 be	marked	with	 the	
internationally approved symbol for infectious waste.

•	 Waste	 with	 high	 content	 of	 heavy	 metals	 (e.g.	 cadmium	 or	 mercury)	 should	 be	 collected	
separately.

 The recommended color-coding of the containers for different categories of the wastes is provided in 
Table	5.	

 Table 5. Recommended color-code for the container, labeling and international signs for 
segregation of HCW

Waste Category, symbol and  
labeling

Color Code for 
Container Examples of wastes

Non-risk
HCW

Non-risk waste
Biodegradables

Green Left over stuff foods, gardens, fruits 
peels,  flowers etc.

Non-risk waste
Recyclable

Dark Blue Non-biodegradable, which can be 
recycled: plastic bottles, cans, metals, 
glass, plastics, papers, rubber etc.

Other non-risk HCW Light Blue Other HCW, that do not belong to 
bio-degradable and  
recyclable.
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Pharmaceuticals Red Unused and date expired drugs
Cytotoxic pharmaceuti-
cal waste

Danger! Hazardous 
Infectious waste

Red Waste with anti-neoplastic effect such 
as: alkylated substances, anti-me-
tabolites, antibiotics, plant alkaloids, 
hormones, etc.

HCW 
requiring 
special 
attention

Pathological  waste

 Danger! Pathological 
waste 

Red Human body parts, organs, human 
tissues, removed organs, amputated 
parts, bone marrow.

Hazardous
Sharps
 

Danger!  contaminated 
sharps Do not open

Red Needles, glass syringes with fixed nee-
dles, scalpels, blades, glass, etc. which 
may cause puncture and cuts.

Infectious 
and Highly 
infectious 
waste

Danger! Hazardous In-
fectious waste

Brown Discarded items contaminated with 
blood and body fluids from clinically 
confirmed infected  patients including 
cotton, dressings materials, soiled 
plaster, linen, bedding,  swabs, gloves, 
syringes without needle, infusion 
equipment without spike, bandages, 
other materials contaminated with 
blood, dialysis equipment, blood 
from patients infected with HIV, 
viral hepatitis, brucellosis, respiratory 
tract secretion from patients 
infected with TB, anthrax, rabies.

Danger! Highly infec-
tious waste .

Brown Waste generated from the microbi-
ological cultures, laboratory waste, 
such as sputum cultures of TB labora-
tories, highly concentrated microbio-
logical cultures
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 Since categorization of the waste entirely depends on the types of the waste generated, available 
technology for the treatment and disposal, and the local  environmental conditions of HCFs. If possible, 
HCFs should categorize and segregate the HCWs as mentioned above. However, it is recommended 
that HCFs should at least categorize and segregate the HCWs into non-risk HCW and risk HCW as 
mentioned in section 3.3.

6.3 Waste Collection and Storage

 In order to avoid accumulation of the waste, it must be collected and transported to a central storage 
area within the HCF on a regular basis before being treated or removed.  All the collected HCWs should 
be stored in waste storage area until transported to a designated off-site treatment facility. This area 
must be marked with warning sign. Storage facilities for waste should be suitably established within 
the HCF; however, these areas should be located away from patient rooms, laboratories, hospital 
function/operation rooms or any public access area. The storage facility should be lockable, hygienic 
and appropriately sign-posted. They must be kept secured at all the times. HCFs are responsible for 
providing:

•	 Designated	storage	areas	with	adequate	lighting,	ventilation	and	provision	for	the	containment	
of spills within the storage area.

•	 Water	supply	for	cleaning	purposes.
•	 Waste	security	and	restriction	of	access	to	authorized	persons.
•	 Easy	access	for	waste	collection	vehicle.
•	 Protection	from	sun,	rain,	strong	winds	and	floods.
•	 Storage	areas	designed	so	that	routine	cleaning,	maintenance	to	hygienic	standards	and	post-

spill decontamination are all easy to undertake.
•	 Supply	of	cleaning	equipment,	protective	clothing	and	waste	bags	or	container	should	be	located	

conveniently close to the storage area.

Other 
hazardous 
waste

Danger! To be discarded by au-
thorized staff only

Yellow Waste with high content of heavy metals, 
such as batteries, pressurized container, 
organic and inorganic chemicals

Radioactive 
Waste

Danger! Radioactive waste Black Waste includes solid, liquid and 
gaseous waste contaminated with 
radionuclides such as Cobalt, Techne-
tium, Iodine, Iridium, generated from 
in-vitro analysis of body tissue and 
fluid, in-vivo body organ imaging and 
tumor localization

or

Note: If the container with the recommended color is not available, any colored container can be used to 
segregate wastes with proper labeling and hazardous sign as shown in the above table.
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Transport of infectious waste (Source: Katy Thompson, 2012)

6.4.1 On-site transport

 The waste disposal plan of HCF should include procedures for on-site and off-site transport 
of wastes. During movement of wastes segregation must be maintained and the batch of 

•	 Bio-degradable	general	and	hazardous	waste	should	not	be	stored	longer	and	should	be	removed	
within 24 hours to minimize microbial growth, putrefaction and odors.

•	 Segregation	should	be	well	maintained	in	the	storage	area.

 For small waste generators, the requirement for a designated storage area may be achieved by the use 
of suitable rigid-walled container. The container should be kept in secure area and measures should be 
taken	to	prevent	obnoxious	odors	or	nuisance.	Appropriate	labeling	for	any	forms	of	waste	stored	in	
the area should be included.

6.4 Waste Transportation

	 Health	care	waste	collection	and	transportation	practices	should	be	designed	to	achieve	an	efficient	
movement of waste from point of generation to storage or treatment. A program for collection of 
HCW should be established as part of the HCWM plan. Certain recommendations should be followed 
by	the	auxiliary	worker	in-charge	of	waste	collection:

•	 Suggested	collection	frequency	on	room	to	room	basis	is	once	every	shift.	Time	of	collection	
regardless	of	category	should	be	at	the	start	of	every	shift.	In	case	of	difficulty	in	the	collection	
of waste in every shift, waste should be collected on daily basis (or as frequently as required) 
and transported to the designated central storage site of HCF.

•	 No	bags	should	be	removed	unless	they	are	labeled	with	their	point	of	production	(hospital	and	
ward or department) and contents.

•	 The	bags	or	containers	should	be	replaced	immediately	with	new	ones	of	the	same	type.	
•	 A	supply	of	fresh	collection	bags	or	containers	should	be	readily	available	at	all	locations	where	

waste is produced.

269



Health Care Waste Management Guideline 33

waste should be managed according to the component with the highest level of risks. On-
site transport of waste from the point of generation to an assembly storage or treatment area 
should be carried by wheeled trolleys, containers or carts. Wherever possible, the transport of 
clinical	waste	should	be	separate	from	general	traffic.	Hazardous/infectious	HCW	and	non-
risk	HCW	should	be	transported	on	separate	trolleys.	The	transportation	must	follow	specific	
routes through the HCF to reduce the passage of loaded carts through wards and other clean 
areas. The carts or trolleys should be: 

•	 Easy	to	load	and	unload.
•	 Have	no	sharp	edges	that	could	damage	waste	bags	or	containers	during	loading	and	

unloading. 
•	 Easy	to	clean.

 The on-site collection vehicle must be cleaned and disinfected daily using chlorine 
solution, phenolic compounds and persons transporting the waste should be equipped 
with appropriate protective equipment. 

6.4.2 Off-site transport

 The HCW producer is responsible for safe packaging and appropriate labeling to the waste to 
be transported off-site and for authorization of its destination i.e. either at the CTF or at the 
landfill	site.	Vehicles	used	for	transporting	clinical	and	related	waste	should	be	reserved	for	
this purpose wherever possible. They must be easy to load, unload and clean, and should be 
equipped with spillage collection sumps or other suitable spill controls. The vehicle should be 
marked with the name and address of the waste carrier. The hazardous/infectious sign should 
be displayed on the vehicle container.

 
 HCFs are responsible for small clinical and related waste spills that may accidently occur 

both on-site and off-site transportation areas. HCF must include a spill management plan with 
well	defined	procedures	for	handling	spills	safely	in	its	HCWM	plan.	Personnel	responsible	
for spill management must receive education and training in emergency procedures and 
handling requirements and should be fully aware of how, when and which emergency service 
should be called for advice and assistance. Spill kits should be made easily accessible and 
should contain absorbents, disinfectants, buckets, shovel, broom, gloves, disposable overalls, 
facemasks/shield, torch, disposable containers, plastic waste bags with appropriate labeling. 

6.5 Waste Treatment and Disposal

	 The	methods	for	treatment	and	disposal	of	HCWs	depend	on	specific	factors	applicable	to	the	HCF,	
relevant legislation and environmental aspects affecting the public. The bulk of HCW falls into the 
category of non-risk HCW, much of which can be recycled or reused. With correct segregation, low 
amount	of	waste	can	be	categorized	as	risk	HCW	requiring	specific	attention	and	are	hazardous	waste.	
The hazardous waste and infectious waste must be managed by approved treatment methods. Once 
treated,	the	waste	may	be	re-classified	accordingly	for	disposal.	Currently	available	waste	treatment	
options have various capabilities and limitations. As technology changes, HCFs should evaluate 
treatment alternatives for their safety, effectiveness, environmental impacts, costs and compliance 
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with country requirements. Any treatment option for HCWs should:

•	 Render	sharps	incapable	of	causing	penetration	injury.
•	 Achieve	a	significant	volume	reduction	with	no	hazardous	by-products.
•	 Result	in	residues	being	suitable	for	approved	landfill	disposal	without	harmful	leaching	to	the	

environment.
•	 Result	in	minimum	levels	of	hazardous	or	toxic	by-products	including	POPs	such	as	polychloro	

biphenyls.
•	 Reduce	the	potential	for	the	transmission	of	infection.
•	 Be	verifiable	for	the	treated	wastes.
•	 Have	automatic	controls	and	built-in	safe	mechanism.
•	 Have	continuous	automatic	monitoring	and	recording.
•	 Ensure	that	the	waste	cannot	bypass	the	treatment	process.
•	 Meet	occupational	health	and	safety	standard.
•	 Have	safe	alternative	treatment	and	disposal	in	case	of	emergency.
•	 In	case	of	autoclave,	be	tested	at	least	annually	to	ensure	that	optimal	performance	is	maintained.

 HCW can be treated and disposed through the following techniques: 

a. Biological procedure
b. Autoclave
c. Chemical disinfection
d. Encapsulation
e.	 Sanitary	landfill
f. Burial
g. Septic/concrete vault
h. Incineration
i. Inertization

a. Biological Procedure

	 Biological	process	uses	an	enzyme	mixture	to	decontaminate	HCW	and	the	resulting	by-
product	is	put	through	an	extruder	to	remove	water	for	sewage	disposal.	The	technology	
requires regulation of temperature, pH, enzyme level and other variables. Presently, 
biological procedure is getting popularity for the disposal of non-risk HCW. Composting 
(aerobic and anerobic composting) of the biodegradable waste is one of the options for 
the disposal of HCWs.

i. Composting
 Composting technique is recommended for non-risk HCWs. Composting is the 

natural, biological decomposition of organic matter by fungi, bacteria, insects, 
worms and other organisms. Successful composting entails the management of the 
decomposition process so that it is relatively quick, safe and clean. Poorly managed 
composting may produce offensive odors, encourage pests and vermin, spread plant 
and animal pathogens, cause environmental contamination and generate a product 
of	inferior	quality	through	extended	processing	times	that	will	be	inefficient	and	
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inappropriate in a commercial composting operation. Organisms that decompose 
organic	matter	require	the	following	basic	inputs	and	conditions	to	maximize	their	
processes	and	efficiency:

•	 A	suitable	food	source;
•	 A	suitable	temperature;
•	 Water;	and
•	 Oxygen	(if	decomposing	aerobically)

b. Autoclave

 Autoclave is a process of steam sterilization under pressure. It is a low heat process in 
which	steam	is	brought	into	direct	contact	with	the	waste	material	for	duration	sufficient	
to disinfect the material. Typically, autoclaves are used in hospitals for the sterilization 
of medical equipments to render waste harmless. This technique has been used for long 
time in HCFs for sterilization of reusable medical equipment. Autoclaves are commonly 
used for the treatment of highly infectious waste, such as microbial cultures or sharps. 
It has been reported that the effective inactivation of all vegetative micro-organisms and 
most	bacterial	 spores	 in	a	 small	 amount	of	waste	 (about	5–8kg)	 requires	a	60	minute	
cycle at 121°C (minimum) and 1 bar (100kPa); this allows for full steam penetration 
of the waste material (WHO, 1999); however, the effective penetration of steam and 
moist heat depends on many factors including time, temperature, pressure, load size, 
stacking,	 configuration	 and	 packing	 density,	 types	 and	 integrity	 of	 bags	 or	 containers	
used, physical properties of the materials in the waste (such as bulk density, heat capacity 
and thermal conductivity), amount of residual air and the moisture content in the waste.  
(UNEP, 2012) Validation of the autoclave should be conducted and standard operating 

Autoclave (Source: Katy Thompson, 2012)

 procedure (SOP) should be followed while operation of the autoclave. The microbial 
inactivation	efficacy	of	autoclaves	should	be	checked	periodically.	For	autoclaves	 that	
do not shred waste during steam disinfection, color-changing indicator strips may be 
inserted inside the yellow bag in the middle of each load and that the strip shall be 
checked to ensure that steam penetration has occurred. In addition, a microbiological 
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test (using commercially available validation kits containing Bacillus stearothermophilus 
spore strips, vials or packs) shall be conducted periodically or as per the requirements. It 
is recommended that all general hospitals, even those with limited resources, be equipped 
with autoclaves. 

c. Chemical disinfection

 Chemical disinfections are usually applied for the treatment of infectious and highly 
infectious HCW. Aldehydes, chlorine compounds, phenolic compounds are added to 
HCW to kill or inactivate pathogens. It is the preferred treatment for liquid infectious 
wastes, but can also be used in treating solid waste too. This technique is most suitable 
in treating blood, urine, stools and sewage. Some chemical systems use heated alkali 
to destroy tissues, organs, body parts and other anatomical waste. Chemotherapy waste 
(including	bulk	cytotoxic	agents)	can	be	treated	by	chemical	decomposition.	Examples	
are:	 reaction	 with	 5%	 sodium	 hypochlorite;	 acid	 hydrolysis	 followed	 by	 alkaline	
hydrolysis;	reduction	using	zinc	powder,	degradation	using	30%	hydrogen	peroxide;	and	
destruction using heated alkali. Micro-organism types, degree of contamination, type of 
disinfectant,	 contact	 time;	 and	other	 relevant	 factors	 such	as	 temperature,	pH,	mixing	
requirements and the biology of the micro-organism should be considered when using 
chemical disinfections. Occupational health and safety should be taken in consideration 
while using chemical disinfection. Ultimate disposal of chemically treated waste should 
be in accordance with national and local requirements.

d. Encapsulation

	 Encapsulation	involves	the	filling	of	the	containers	with	waste,	adding	an	immobilizing	
material	and	sealing	 the	container.	The	process	uses	either	cubic	boxes	made	of	high-
density	polyethylene	or	metallic	drums.	When	containers	are	three	quarters	filled	with	
sharps, pharmaceuticals and chemical waste, an immobilizing agent such as plastic foam, 
bituminous sand, cement mortar or clay is poured into it. Material is allowed to be dried 
and the container is sealed and disposed safely. Encapsulation is effective in reducing the 
risk of scavengers gaining access to the hazardous waste. It is particularly suitable for 
sharps and pharmaceutical waste. 

e. Sanitary landfill

	 Sanitary	 landfill	 is	an	engineered	method,	designed	and	constructed	 to	keep	 the	waste	
isolated from the environment. So, it shuuldn’t contaminate the soil, surface, and ground 
water and should limit air pollution, smells and direct contact with public. Disposing of 
certain types of HCW (infectious waste and small quantities of pharmaceutical waste) in 
sanitary	landfills	is	acceptable.	Some	essential	features	of	sanitary	landfills	are:

•	 Easy	access	to	the	site	and	working	areas	for	waste	delivery.
•	 Personnel	should	be	available	on-site	for	effectively	controlling	the	daily	operation.
•	 The	 site	 should	 be	 planned	 appropriately	 and	 divided	 into	 manageable	 phases,	

before	starting	the	landfill.
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•	 Lining	of	the	base	and	sides	of	the	sites	must	be	adequately	sealed	to	minimize	the	
movement	of	waste	water.	Landfill	site	should	be	at	least	50	meter	away	from	water	
sources.

•	 There	must	be	landfill	gas	control	measures,	environmental	monitoring	points	and	
bore holes (for monitoring air and ground water quality).

•	 There	 must	 be	 adequate	 and	 efficient	 mechanism	 of	 leachate	 collection	 and	
treatment.

•	 The	site	must	be	well	organized	in	a	small	area,	i.e.	proper	spreading,	compaction,	
and daily covering the waste with soil.

•	 The	landfill	site	must	be	protected	with	wire	bar/fence	to	prevent	from	unauthorized	
persons, animals and birds.

•	 Final	cover	must	be	constructed	to	prevent/minimize	rain	water	infiltration	when	
each	phase	of	the	landfill	is	completed.

f. Burial

 Hazardous waste can be buried in a special pit. Burial is recommended in those HCFs that 
have minimal programs for HCWM, especially in remote locations, in temporary refugee 
encampments,	or	 in	areas	experiencing	exceptional	hardship	and	 in	 those	cases	where	
the safe burial of waste on hospital premises may be the only feasible option available at 
the	time.	For	the	purpose,	the	pit	should	be	2-5	m	deep	and	1-2	m	wide.	The	bottom	of	
the pit should be  at least 2 m above the water table. After each waste load, it should be 
covered	with	a	10–30	cm	thik	soil	layer.	If	coverage	with	soil	is	not	possible,	lime	may	
be deposited over the waste. In case of outbreak of an especially virulent infection (such 
as Ebola virus), both lime and soil cover may be added. When the level of the waste 
reaches		30	to	50	cm	to	the	surface	of	the	ground,	fill	the	pit	with	dirt,	seal	with	concrete	
and dig another pit. Certain rules need to be established for proper HCWM in burial pit, 
as follows:

•	 Access	 to	 this	 dedicated	 disposal	 area	 should	 be	 restricted	 to	 authorized	 person	
only. 

•	 The	use	of	a	pit	would	make	supervision	by	landfill	staff	and	thus	prevent	scavenging.	
The water deposition around the burial pit should be prevented. 

•	 The	burial	site	should	be	lined	with	a	material	of	low	permeability,	such	as	clay,	to	
prevent pollution of ground water. 

•	 Large	quantities	(higher	than	1	kg)	of	chemical/pharmaceutical	wastes	should	not	
be buried.

•	 The	burial	site	should	be	managed	as	a	landfill,	with	each	layer	of	waste	covered	
with a layer of earth to prevent from rodents and insects and odor as well.

•	 Burial	site	should	not	be	located	in	flood	prone	areas.
•	 The	burial	site	should	be	fenced	with	warning	signs.
•	 The	 location	of	waste	burial	pit	should	be	down-hill	or	down-gradient	 from	any	

nearby	wells	and	about	50	meters	away	from	any	water	body	such	as	rivers	or	lakes.
•	 HCF	should	keep	a	 record	of	 the	 size	and	 location	of	 the	existing	burial	pits	 to	

prevent construction works.
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g. Septic/concrete vault

 This method can be used for the disposal of used sharps and syringes. In this technique, 
the following process is applied.

•	 Dig	a	pit	(1m	x	1m	x	1.8m	depth),	enough	to	accommodate	sharps	and	syringes	for	
certain period without reaching the ground water level. The site must be isolated 
and	at	least	500	feet	away	from	the	ground	water	sources	and	dwelling	units.

•	 Construct	concrete	walls	and	slabs	of	the	pit.	Provide	slab	with	opening	or	manhole	
for easy deposition of collected sharps and syringes. The manhole should be 
extended	a	few	centimeters	above	the	soil	surface	to	overcome	infiltration	of	the	
surface water.

•	 Deposit	 the	collected	safety	boxes	filled	with	used	sharps	and	needles	inside	the	
septic/concrete vault.

•	 Install	a	security	fence	around	the	site.

h. Incineration

 Incineration converts combustible materials into non-combustible residue or ash. 
Incinerators	can	be	oil-fired	or	electrically	powered	or	a	combination	of	both.	Broadly,	
three types of incinerators are used for treatment of HCWs: multiple hearth, rotary kiln 
and controlled air type. All the three types can have primary and secondary combustion 
chambers to ensure optimal combustion. Gases are ventilated through the incinerator 
stacks,	and	the	residue	or	ash	is	disposed	in	a	sanitary	landfill.	Wastes	containing	mercury	
or cadmium should never be burned or incinerated because of the risk of atmospheric 
pollution	with	toxic	vapors.	When	wastes	are	incinerated	at	low	temperatures	or	when	
plastics	that	contain	polyvinyl	chloride	(PVC)	are	incinerated,	dioxins,	furans	and	other	
toxic	gases	may	be	produced	as	emissions	and/or	in	bottom	or	fly	ash	(ash	that	is	carried	
by	air	and	exhaust	gases	up	the	incinerator	stack).	This	happens	particularly	when	wastes	
are incinerated at temperatures lower than 800°C or when the wastes are not completely 
incinerated.	 Even	 in	 high	 temperature	 incinerators	 (>800°C),	 temperatures	 are	 not	
uniform	and	dioxins	and	furans	can	form	in	cooler	pockets	or	during	start-up	or	shut-
down periods.

 Where incineration is used, two chambered incinerator should be used and must follow 
the standard operating procedure (SOP). HCF must utilize emission limits and other 
requirements to ensure effective waste treatment, minimize emissions and decrease 
exposure	 and	 risks	 to	 workers	 and	 the	 community.	 This	 should	 include	 the	 use	 of	
approved incinerator designs that can achieve appropriate combustion conditions (e.g., 
proper temperature, required chimney heights); appropriate location (e.g., away from 
populated areas or where food is grown); adequate training to the operator (including 
both class room and practical training); appropriate waste segregation, storage and ash 
disposal facilities; adequate equipment maintenance; managerial support, supervision; 
and	sufficient	budgeting.	The	temperature	must	be	at	least	of	850°C	to	ensure	minimal	
emission	of	toxic	gases	at	the	primary	chamber.	High	chimney	is	also	required	(higher	
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than nearby roofs) and following wastes should never be incinerated:

•	 Pressurized	gas	containers
•	 Large	amounts	of	reactive	chemical	waste
•	 Radioactive	waste
•	 Silver	salts	or	radiographic	wastes
•	 Halogenated	plastics	(e.g.	PVC)
•	 Mercury	or	cadmium
•	 Ampoules	of	heavy	metals

i. Inertization

 Inertization is usually suitable disposal method for the pharmaceuticals and incinerated 
ash	with	heavy	metal	content.	(WHO,	1999)	In	this	technique,	the	HCW	is	mixed	with	
cement	 and	other	 substances	 in	a	 composition	of	65%	waste,	15%	 lime,	15%	cement	
and	5%	water.	The	formed	mixture	is	allowed	to	set	into	cubes	or	pellets	and	then	these	
are	transported	to	suitable	storage	site.	For	proper	setting	of	the	mixtures	into	cubes	and	
pellets, the waste must be grinded. In an alternative procedure, the formed homogeneous 
mixture	in	liquid	state	can	be	transported	to	a	landfill	and	poured	safely.	This	technique	
helps	 to	minimize	 the	 risk	 of	 contamination	 of	 toxic	 substances	migrating	 to	 surface	
water or ground water and prevent scavenging.
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7. Health and Safety Practices

 Management of HCW is an integral part of hospital hygiene and infection control. HCW should be 
considered as a reservoir of pathogenic micro-organisms, which can cause contamination and give 
rise to infection. If waste is inadequately managed, these micro-organisms can be transmitted by 
direct contact, in the air, or by a variety of vectors. Infectious waste may lead to the risk of nosocomial 
infections, putting the health of hospital personnel and patients at risk.  It has to be emphasized here 
that other environmental health considerations, such as adequate water supply and sanitation facilities 
for patients, visitors, and health care staff are of prime importance. HCWM plans should include 
provision for the continuous monitoring of workers’ health and safety to ensure that correct handling, 
treatment, storage and disposal procedures are being followed. Essential occupational health and 
safety measures include the following basic measures:

•	 Proper	training	of	workers	(no	training/no	hiring	policy	should	be	instituted;	immunization	at 
the	first	day	of	the	work).

•	 Provision	of	equipment	and	clothing	for	personal	protection.
•	 Establishment	 of	 an	 effective	 occupational	 health	 program	 that	 includes	 immunization,	 

post-exposure	prophylaxis	(PEP)	treatment	and	continuous	medical	surveillance.
•	 Information,	Education	and	Communication	(IEC)	activities.

 Training on health and safety should ensure that workers know and understand the potential risks 
associated with HCW, value of immunization against viral hepatitis B and the importance of consistent 
use of personal protection equipment (PPE). Workers at risk include health care providers, hospital 
cleaners, maintenance workers, operators of waste treatment equipment, and all operators involved in 
waste handling and disposal within and outside health care establishments.

7.1 Infection Prevention

 Everyone who works at, receives care at or visits a HCF is at risk of infections. Thus, infection 
prevention is the responsibility of everyone. As a result of being at a HCF, staff, clients and visitors 
may	 be	 exposed	 to	 infectious	 diseases	 that	 others	 at	 the	 facility	 have.	We	 can,	 however,	 prevent	
transmission of infections in many cases. The only way to prevent infections is to stop the transmission 
of micro-organisms that cause infections. The best way to prevent infection is by following standard 
precautions, which include the following:

•	 Wash	hands.
•	 Wear	PPE	such	as	gloves,	eye	protection,	face-shields,	and	gowns.
•	 Follow	appropriate	respiratory	hygiene/cough	etiquette.
•	 Prevent	injuries	with	sharps.
•	 Correctly	process	instruments	and	client-care	equipment.
•	 Maintain	correct	environmental	cleanliness	and	waste-disposal	practices.
•	 Handle,	transport	and	process	used/soiled	linens	correctly.
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7.2 Personal hygiene and hand hygiene

 Basic personal hygiene is important for reducing the risks from handling HCW, and convenient 
washing facilities (with warm water and soap) should be available for personnel involved in the task. 
As the hands of health care workers are the most frequent vehicle of nosocomial infections; hand 
hygiene including both hand washing and hand disinfection is the primary preventive measure. An 
antimicrobial	soap	will	reduce	the	transient	flora,	only	if	the	standard	procedure	for	hand	washing	is	
applied. Hand washing with non-medicated soap is essential when hands are dirty and should be routine 
after	physical	contact	with	a	patient.	Killing	all	transient	flora	with	all	contaminants	within	a	short	
time (few seconds) necessitates hygienic hand disinfection: only alcohol or alcoholic preparations act 
sufficiently	fast.	Hands	should	be	disinfected	with	alcohol	when	an	infected	tissue	or	body	fluid	is	
touched without gloves.

7.3 Workers’ protection

 The generation, segregation, collection, transportation, treatment, and disposal of HCWs involve 
the handling of potentially hazardous and infectious material. Protection against personal injury is, 
therefore, essential for all workers who are directly involved in handling potentially hazardous and 
infectious HCWs. The individuals responsible for management of HCW should ensure that all risks are 
identified	and	that	suitable	protection	from	those	risks	is	provided.	A	comprehensive	risk	assessment	of	
all activities involved in HCWM should be carried out during preparation of the HCWM plan, which 
will	allow	the	identification	of	necessary	protection	measures.	These	measures	should	be	designed	to	
prevent	exposure	to	hazardous	materials	or	other	risks,	or	at	least	to	keep	exposure	within	safe	limits.	
(WHO, 1999) Suitable training should be provided to the related personnel on this aspect.

7.4 Protective clothing

	 The	type	of	protective	clothing	usage	will	depend	to	an	extent	upon	the	risk	associated	with	the	HCW,	
but the following should be made available to all personnel who are directly involved to collect and 
handle HCWs:

•	 Helmets/cap	with	or	without	visors:	depending	on	the	operation
•	 Face	masks:	depending	on	operation
•	 Disposable	 gloves	 (medical	 staff)	 or	 utility	 gloves	 or	 heavy-duty	 gloves	 (waste	 workers):	

obligatory
•	 Eye	protectors	(safety	goggles):	depending	on	operation
•	 Overalls	(coveralls):	obligatory
•	 Aprons:	obligatory
•	 Leg	protectors	and/or	boots:	obligatory

 Boots and heavy-duty gloves are particularly important for waste workers. The thick soles of the 
boots	offer	protection	in	the	storage	area,	as	a	precaution	from	spilled	sharps,	and	where	floors	are	
slippery. If segregation is inadequate, needles or other sharp items may have been placed in plastic 
bags; such items may also pierce thin-walled or weak plastic containers. If it is likely that HCW bags 
will come into contact with workers’ legs during handling, leg protectors may also need to be worn.
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7.5 Immunization

 Viral hepatitis B infections have been reported among health care personnel and waste handlers, 
and immunization against the disease is; therefore, recommended. Tetanus immunization is also 
recommended for all personnel handling waste.

 
7.6 Injection Safety

 Medical professionals and health care workers must be made aware on the injection safety. Injections 
are most commonly used among health care procedure worldwide. In developing and transitional 
countries alone, some 16 thousand million injections are administered each year. Most injections, 
more	than	90%,	are	given	for	therapeutic	purposes	while	5	to	10%	are	given	for	preventive	services,	
including immunization and family planning. (WHO, Guiding principle to ensure injection safety 
devices)	A	safe	injection	does	not	harm	the	recipient,	does	not	expose	the	health	care	worker	to	any	
avoidable risk and does not result in waste that is dangerous for the community. Unsafe injection 
practices (reuse of syringes and needles in the absence of sterilization) have to be discouraged. The 
disposable needle and syringe should be rendered useless after use. The needle from the syringe 
should be cut/crushed and disposed safely.

7.7 Response to injury and exposure

 Health care facility should establish program that prescribes the actions to be taken in the event of 
injury	or	exposure	to	a	hazardous	substance.	All	staffs	who	handle	HCW	should	be	trained	to	deal	
with	injuries	and	exposures.	The	program	should	include	the	following	elements:

•	 Immediate	first-aid	measures,	such	as	cleansing	of	wounds	and	skin,	and	irrigation	(splashing)	
of eyes with clean water.

•	 An	immediate	report	of	the	incident	to	a	designated	responsible	person.
•	 Retention,	if	possible,	of	the	item	involved	in	the	incident;	details	of	its	source	for	identification	

of possible infection.
•	 Additional	medical	attention	in	an	accident	and	emergency	or	occupational	health	department,	

as	soon	as	possible;	such	as	availability	of	post-exposure	prophylaxis	(PEP).
•	 Medical	surveillance
•	 Blood	or	other	tests	if	indicated.
•	 Recording	of	the	incident;
•	 Investigation	of	the	incident,	and	identification	and	implementation	of	remedial	action	to	prevent	

similar incidents in the future.

 The purpose of incident reporting should not be seen as punitive; active support by managers should 
encourage prompt and accurate reporting.

7.8 Special precautions for clearing up spillages of potentially hazardous 
substances

 Spillage usually requires clean-up of the only contaminated area. For clearing up spillages of body 
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fluids	or	 other	 potentially	hazardous	 substances,	 particularly	 if	 there	 is	 any	 risk	of	 splashing,	 eye	
protectors	and	masks	should	be	worn,	in	addition	to	gloves	and	overalls.	Respirators	(gas	masks)	are	
also	needed	if	an	activity	is	particularly	dangerous,	for	e.g.,	if	it	involves	toxic	dusts,	the	clearance	
of	 incinerator	 residues,	or	 the	cleaning	of	contaminated	equipment.	Residues	should	be	 recovered	
as completely as possible using hand tools (e.g. a shovel), and then packed safely. It is especially 
important to recover spilled droplets of metallic mercury. If a leakage or spillage involves infectious 
material,	the	floor	should	be	cleaned	and	disinfected	after	most	of	the	waste	has	been	recovered.

7.9 Safe Use of Cytotoxic Drugs and Radioactive Materials

	 Health	care	facilities,	which	use	cytotoxic	products	and	radioactive	materials,	should	develop	specific	
guidelines	on	their	safe	handling	for	the	protection	of	personnel	and	the	environment.	It	is	difficult	
to	 ensure	 safe	 use	 of	 cytotoxic	 and	 radioactive	material,	 it	 is	 recommended	 that	 the	 use	 of	 these	
substances be limited to specialized (e.g., oncological) HCFs, which are better able to implement 
safety	measures.	The	guidelines	handling	cytotoxic	products	should	include	rules	on	the	following	
waste handling procedures:

•	 Separate	collection	of	waste	in	leak	proof	bags	or	containers,	and	labeling	for	identification
•	 Return	of	date	expired	drugs	to	suppliers.	Take	back	policy	should	be	applied	for	these	kinds	of	

materials.	Agreement	should	be	signed	while	purchasing	the	cytotoxic	and	radioactive	materials	
and these materials should be collected back by the suppliers after usage.

•	 Safe	storage	separately	from	other	HCW
•	 Provisions	 for	 the	 disposal	 of	 contaminated	 material,	 for	 the	 decontamination	 of	 reusable	

equipment, and for the treatment of spillages.
•	 Provisions	for	the	treatment	of	infectious	waste	contaminated	with	cytotoxic	products,	including	

excreta	from	patients	and	disposable	linen	used	for	patients.

 Hospital staffs should ensure that the families of patients undergoing chemotherapy are aware of the 
risks and know how they can be minimized or avoided. Minimal protective measures for all waste 
workers	who	handle	cytotoxic	waste	should	include	protective	clothing,	gloves,	goggles	and	masks.

7.10 Emergency Response in case of spillage

 Spillage is the most common type of emergency involving infectious and other hazardous materials. 
Spills are inadvertent discharges that occur at different place of HCF. Spills include accidental tipping 
over containers, dropping and breaking of containers. It may also occur during manual transfer, 
overfilling	and	leaks	in	the	process.	The	response	process	for	the	spillage	includes:

•	 Contaminated	area	cleaned	and	disinfected.
•	 Exposure	of	workers	is	limited	as	much	as	possible	during	the	cleaning	process.
•	 Impacts	have	to	be	limited	on	patients,	medical,	other	personnel	and	environment.	
•	 Spillage	of	mercury	should	be	properly	handled.
•	 Procedures	 for	dealing	with	 spillage	 should	 specify	 safe	handling	operation	and	appropriate	

protective clothing.
•	 In	 case	 of	 skin	 and	 eye	 contact	 with	 hazardous	 substance,	 there	 should	 be	 immediate	

decontamination and in case of eye contact with corrosive chemicals, the eye should be irrigated 
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continuously with clean water for 10-30 minutes; the entire face should be in basin with eyes 
being continuously opened and closed.

7.11 Management practices

 Many of the management practices recommended in Chapters 6 contribute to a reduction in risk for 
personnel who handle health care waste; these are summarized as follows:

•	 Waste	segregation:	careful	separation	of	different	types	of	waste	into	different	distinct	containers	
or	bags,	which	defines	the	risk	linked	to	each	waste	package.

•	 Appropriate	 packaging:	 prevents	 spillage	 of	 waste	 and	 protects	 workers	 from	 contact	 with	
waste.

•	 Waste	identification	(through	distinct	packaging	and	labeling):	allows	for	easy	recognition	of	
the class of waste and of its source.

•	 Appropriate	waste	 storage:	 limits	 the	 access	 to	 authorized	 individuals	 only,	 protects	 against	
infestation by insects and rodents, and prevents contamination of surrounding areas.

•	 Appropriate	transportation:	reduces	risks	of	workers	being	exposed	to.
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8. Methods of Health Care Waste Management at Different Levels 
of Health Care Facilities       

 According to Solid Waste Management Act 2011, the responsibility for processing and management of 
hazardous waste, medical waste, chemical waste and industrial waste under the prescribed standards 
goes to the person or institution that has generated the waste. Thus, the responsibility of management 
of HCWs of the HCF is the responsibility of chief of a HCF is of the facility itself. This chapter 
provides the basic guidance for the management of HCWs at different levels of HCF; however, HCFs 
can	plan	for	the	classification,	segregation	and	management	of	the	HCWs	based	on	the	local	context	
and environment. The following tables (Table 6 to 13) show the HCWM at different levels of HCFs:

 Table 6. Health Care Waste Management at Hospitals

Types and Categories of HCW Methods of management Responsibility

Non-risk HCW

Bio-degradable 
(Compostable)

The waste can be composted to 
produce compost manure and 
can also be used for production 
of bio-gas. 

Chief of HCF,  
concerned health 
workers and  the 
authorized person

Recyclable	
(Non-biodegradable)

Recyclable	items	should	be	
recycled and reused.

Other non-risk waste If waste cannot be composted 
or recycled, contact the local 
authority for disposal. 

HCW requiring special 
attention

Human anatomical 
wastes such as 
placenta, human 
tissue 

Dispose in placenta pit/safe 
burial/controlled incineration as 
per standard operating  
procedure (SOP).

Sharps such as  
injections, blades

Mutilate/cut the tip of the 
syringe and the needle with 
needle and hub cutter, then 
autoclave and dispose properly. 

OR
Wastes	are	first	disinfected	with	
0.5%	chlorine	solution	and	then	
subjected to deep burial/ 
encapsulation/septic vault.

Pharmaceutical waste 
such as  waste 
comprising of date 
expired, 
contaminated and 
discarded medicines

Apply return back policy; return 
the waste to the store and from 
the store to the supplier.

OR
Dispose in secured landfill after 
encapsulation.
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Types and Categories of HCW Methods of management Responsibility
Cytotoxic	pharmaceutical	
waste such as 
post-	expiration	date	
cytotoxic	pharmaceuticals,	
discernable liquid residues 
of	cytotoxic	concentrates	
etc.

Apply return back policy; return the 
waste to the store and from the store 
to the supplier.

OR
Sanitary	landfill	with	encapsulation

Chief of HCF,  
concerned 
health workers 
and  the au-
thorized person

Infectious and 
highly infectious 
waste

Infectious wastes such as 
blood bags, gloves, syringe
etc.

Sterilization with autoclave/ steam 
sterilization and dispose safely. 
Always mutilate/cut before disposal/
recycling.

OR
Mutilate/cut gloves, syringes, blood 
bags	and	then	disinfect	with	0.5%	
chlorine solution and dispose it 
properly (e.g. deep burial).

Chief of HCF,  
concerned 
health workers 
and  the au-
thorized person

Infectious waste such as 
bandage, cotton etc.

Autoclave and then dispose properly.
OR

These	wastes	are	first	disinfected	with	
0.5%	chorine	solution	and	safe	disposal	
through	burial/	sanitary	landfill.

Radioactive	
waste

Sealed radiation source, 
liquid and gaseous, 
material contaminated 
with radionuclide, such as 
paper cups, straws, needles 
syringes, test tubes etc.

Apply return back policy; return the 
waste  to the store and from the store 
to the supplier; it should be agreed at 
the purchasing phase.

OR
Radioactive	isotope	should	be	
collected, packaged, inventoried 
and securely stored for time period 
suitable for complete radioactive 
decay.	In	case	of	mixed	radioactive	
and infectious waste, the radioactive 
component	is	addressed	first	and	later	
suitable treatment for the infectious 
component should be carried out.

Other hazardous 
waste

Heavy metal such as mer-
cury .

Should be collected and stored 
separately in glass bottle with water 
and well labeled and stored in secured 
place.

Chemical waste (chemicals 
used in production 
of biological toxins, 
chemicals used in 
disinfection, insecticides)

Chemical treatment and discharge 
into drains after massive dilution with 
plain water
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Types and Categories of HCW Methods of management Responsibility

Non-risk HCW

 Bio-degradable 
(Compostable)

The waste can be composted to 
produce compost manure and can also 
be used for production of bio-gas. 

Chief of 
primary health 
care centre, 
concerned 
health workers 
and  the 
authorized 
person

Recyclable 
(Non-biodegradable)

Recyclable items should be recycled 
and reused.

Other non-risk waste If waste cannot be composted or 
recycled, contact the local authority 
for disposal. 

HCW requiring 
special attention

Human anatomical wastes 
such as placenta, human 
tissue 

Dispose in placenta pit/safe 
burial/controlled incineration as per 
standard operating  
procedure (SOP).

Sharps such as  injections, 
blades

Mutilate/cut the tip of the syringe and 
the needle with needle and hub cutter, 
then autoclave and dispose properly.

OR
Wastes	are	at	first	disinfected	with	
0.5%	chlorine	solution	and	deep	
burial/encapsulation/septic vault.

Pharmaceutical waste such 
as  waste comprising of 
date expired, contaminated 
and discarded medicines

Apply return back policy; return the 
waste to the store and from the store 
to the supplier.

OR
Dispose in secured landfill after 
encapsulation.

Cytotoxic pharmaceutical 
waste such as post- 
expiration date cytotoxic 
pharmaceuticals, 
discernable liquid residues 
of cytotoxic concentrates

Apply return back policy; return the 
waste to the store and from the store 
to the supplier.

OR
Sanitary landfill after encapsulation.

Infectious and 
highly infectious 
waste

Infectious wastes such as 
blood bags, gloves, syringe

Sterilization with autoclave/ steam 
sterilization and dispose properly. 
Mutilate before disposal.

OR
Mutilate/cut gloves, syringes and 
blood bags and disinfect wastes with 
0.5% chlorine solution and dispose it 
properly.

Infectious waste such as 
bandage, cotton

Autoclave and dispose properly.
OR

These wastes are first disinfected 
with 0.5% chorine solution and safe 
disposal through burial/ sanitary 
landfill.

Table 7. Health Care Waste Management at Primary Health Care Centre
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Other hazardous 
waste

Heavy metal such as 
mercury

Should be collected and stored 
separately in glass bottle with water 
and well labeled and stored in secured 
place.

Chief of 
primary health 
care centre, 
concerned 
health workers 
and  the 
authorized 
person

Chemical waste 
(chemicals used in 
disinfection, insecticides)

Chemical treatment and discharge 
into drains after massive dilution with 
plain water

Types and Categories of HCW Methods of management Responsibility

Non-risk HCW

 Bio-degradable 
(Compostable)

The waste can be composted to 
produce compost manure and can also 
be used for production of bio-gas. 

Chief of Health 
post, concerned 
health workers 
and  the 
authorized 
person

Recyclable 
(Non-biodegradable)

Recyclable items should be recycled 
and reused.

Other non-risk waste If waste cannot be composted or 
recycled, contact the local authority 
for disposal. 

HCW requiring 
special attention

Human anatomical wastes 
such as placenta, human 
tissue 

Dispose in placenta pit/safe burial.

Sharps such as  injections,  
blades

Mutilate/cut and autoclave then  
dispose properly.

OR
Wastes are at first disinfected with 
0.5% chlorine solution and deep 
burial/encapsulation/septic vault.

Pharmaceutical waste such 
as  waste comprising of 
date expired, contaminated 
and discarded medicines

Apply return back policy; return the 
waste to the store and from the store 
to the supplier.

OR
Dispose in secured landfill after  
encapsulation.

Infectious and 
highly infectious 
waste

Infectious wastes such as 
gloves, syringe

Sterilization with autoclave/ steam 
sterilization. Always mutilate/cut 
before disposal/ recycling.

OR
Mutilate/cut gloves syringes, blood 
bags and then disinfect with 0.5% 
chlorine solution and dispose safely. 

Infectious waste such as 
bandage, cotton

Autoclave and dispose properly.
OR

These wastes are first disinfected with 
0.5% chorine solution and safe 
disposal through burial/ sanitary 
landfill.

Table 8. Health Care Waste Management at Health Post
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Other hazardous

Heavy metal such as 
mercury

Should be collected and stored 
separately in glass bottle with water 
and well labeled  and stored in 
secured place.

Chief of Health 
post, concerned 
health workers 
and  the 
authorized 
person

Chemical waste 
(chemicals used in 
disinfection, insecticides)

Chemical treatment and discharge 
into drains after massive dilution with 
plain water 

Types and Categories of HCW Methods of management Responsibility

Non-risk HCW

 Bio-degradable 
(Compostable)

The waste can be composted to 
produce compost manure and can 
also be used for production of bio-gas. 

Chief of 
Sub-Health 
post, concerned 
health workers 
and  the 
authorized 
person

Recyclable 
(Non-biodegradable)

Recyclable	 items	 should	 be	 recycled	
and reused.

Other non-risk waste If waste cannot be composted or 
recycled, contact the local authority 
for disposal. 

HCW requiring 
special attention

Human anatomical wastes 
such as placenta, human 
tissue 

Dispose in placenta pit/safe burial.

Sharps such as  injections,  
blades

Mutilate/cut and autoclave then  
dispose properly.

OR
Wastes are at first disinfected with 
0.5% chlorine solution and deep 
burial/encapsulation/septic vault. 

Pharmaceutical waste such 
as  waste comprising of 
date expired, contaminated 
and discarded medicines

Apply return back policy; return the 
waste to the store and from the store 
to the supplier.

OR
Dispose in secured landfill or burial 
pit/ after encapsulation.

Infectious and 
highly infectious 
waste

Infectious wastes such as, 
gloves, syringe

Sterilization with autoclave/ steam 
sterilization and dispose safely. Always 
mutilate/cut before disposal.

OR
Mutilate/cut gloves, syringes, blood 
bags and disinfect wastes with 0.5% 
chlorine solution and dispose safely 
(deep burial). 

Infectious waste such as 
bandage, cotton

Autoclave and dispose properly.
OR

These wastes are first disinfected with 
0.5% chorine solution and safe 
disposal through burial/ sanitary 
landfill.

Table 9. Health Care Waste Management at Sub Health Post
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Other hazardous 
waste 

Heavy metal such as mer-
cury

Should be collected and stored 
separately in glass bottle with water 
and well labeled and stored in secured 
place.

Chief of 
Sub-Health 
post, concerned 
health workers 
and  the 
authorized 
person

Chemical waste 
(chemicals used in 
disinfection, insecticides)

Chemical treatment and discharge 
into drains, after massive dilution with 
plain water. 

Types and Categories of HCW Methods of management Responsibility

Non-risk HCW

 Bio-degradable 
(Compostable)

These wastes can be put in pit for 
Composting. (Discuss with the local 
authority for disposal).

Concerned 
health workers

Recyclable 
(Non-biodegradable)

Recyclable	 items	 can	 be	 disposed	 by	
contacting the local authority.

OR
Bring back to the health care facility 
for proper disposal.

Other non-risk waste If waste cannot be composted or 
recycled, contact the local authority 
for disposal.

OR
Bring back to the health care facility 
and dispose properly.

HCW requiring 
special attention

Sharps such as  needles Mutilate/cut and Dispose in safety 
Box.	 The	 box	 can	 be	 carried	 to	 the	
nearby HCFs and dispose (Autoclave 
and dispose).

OR
These wastes are at first disinfected 
with 0.5% chlorine solution and deep 
burial/ encapsulation/septic vault. 
(Discuss with local authority before 
disposal whether it is possible in the 
local area or not.)

Infectious waste

Wastes such as cotton 
swabs

It can be carried to the nearby HCFs, 
autoclave and dispose properly.

OR
First disinfect with 0.5% chlorine 
solution and safe disposal through 
deep burial.

Table 10. Health Care Waste Management at Primary Health Care Out-reach 
Clinic (PHCORC)/Out-reach Immunization Post/Session
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Types and Categories of HCW Methods of management Responsibility

Non-risk HCW

 Bio-degradable 
(Compostable)

The waste can be composted to 
produce compost manure and can 
also be used for production of bio-gas. 

Director, 
concerned 
health workers 
and  the 
authority 
assigned 
person

Recyclable 
(Non-biodegradable)

Recyclable items should be recycled 
and reused.

Other non-risk waste If the waste cannot be composted or 
recycled, contact the local authority 
for disposal. 

HCW requiring 
special attention

Human anatomical wastes 
such as placenta, human 
tissue 

Dispose in placenta pit/safe  burial/
controlled incineration as per standard 
operating  procedure (SOP).

Sharps such as  injections,  
blades

Mutilate/cut the tip of the syringe and 
the needle with needle and hub cutter, 
then autoclave and dispose properly.

OR
Wastes are at first disinfected with 
chlorine solution and deep burial/
encapsulation/septic vault.

Pharmaceutical waste such 
as waste comprising of 
date	expired,	contaminated	
and discarded medicines

Apply return back policy; return the 
waste to the store and from the store 
to the supplier.

OR
Dispose in secured landfill after 
encapsulation.

Cytotoxic	pharmaceutical	
waste such as post- 
expiration	date	cytotoxic	
pharmaceuticals,  
discernable liquid residues 
of	cytotoxic	concentrates

Apply return back policy; return the 
waste to the store and from the store 
to the supplier.

OR
Sanitary landfill after encapsulation.

Infectious and 
highly infectious 
waste

Infectious wastes such as 
blood bags, gloves, 
syringe

Sterilization with autoclave and 
dispose safely. Always mutilate/ cut 
before disposal/recycling.

OR
Mutilate/cut gloves, syringe, blood 
bags and then disinfect with 0.5% 
chlorine solution and dispose safely.

Infectious waste such as 
bandage, cotton

Autoclave and then dispose properly.
OR

These wastes are first disinfected 
with 0.5% chorine solution and safe 
disposal through burial/ sanitary 
landfill.

Table 11. Health Care Waste Management at Private/Public Teaching Hospitals 
and Nursing Homes/Research Institute
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Radioactive	
waste

Sealed radiation source, 
liquid and gaseous, 
material contaminated 
with radionuclide, such as 
paper cups, straws, needles 
syringes, test tubes

Apply return back policy; return the 
waste to the store and from the store 
to the supplier; it should be agreed at 
the purchasing phase.

OR
Radioactive isotope should be 
collected, packaged, inventoried 
and securely stored for time period 
suitable for complete radioactive 
decay. In the case of mixed radioactive 
and infectious waste, the radioactive 
component is addressed first and later 
suitable treatment for the infectious 
component should be carried out.

Director, 
concerned 
health workers 
and  the 
authority 
assigned 
person

Other hazardous 
waste

Heavy metal such as 
mercury

Should be collected and stored 
separately in glass bottle with water 
and well labeled and stored in secured 
place.

Chemical waste 
(chemicals used in 
production of biological 
toxins,	chemicals	used	in	
disinfection, insecticides)

Chemical treatment and discharge 
into drains after massive dilution with 
plain water.

Types and Categories of HCW Methods of management Responsibility

Non-risk HCW

 Bio-degradable 
(Compostable)

The waste can be composted to 
produce compost manure and can 
also be used for production of bio-gas. 

Chief of the 
clinic and  the 
authorized 
person

Recyclable 
(Non-biodegradable)

Recyclable items should be recycled 
and reused.

Other non-risk waste If the waste cannot be composted or 
recycled, contact the local authority 
for disposal. 

HCW requiring 
special attention

Human anatomical wastes 
such as placenta, human 
tissue 

Dispose in placenta pit/safe burial/
controlled incineration as per standard 
operating  procedure (SOP).

Sharps such as  injections, 
blades

Mutilate/cut the tip of the syringe and 
the needle with needle and hub cutter, 
then autoclave and dispose properly.

OR
Disinfect with 0.5% chlorine solution 
and dispose safely. 

Table 12. Health Care Waste Management at Clinic/Pathology lab clinic
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HCW requiring 
special attention

Pharmaceutical waste such 
as  waste comprising of 
date	expired,	contaminated	
and discarded medicines

Apply return back policy; return the 
waste to the store and from the store to 
the supplier.

OR
Disposal in secured landfill with 
encapsulation.

Chief of the
clinic/
concerned
staffs

Cytotoxic	pharmaceutical	
waste such as post- 
expiration	date	cytotoxic	
pharmaceuticals, 
discernable liquid residues 
of	cytotoxic	concentrates

Apply return back policy; return the 
waste to the store and from the store to 
the supplier.

OR
Sanitary landfill with encapsulation.

Infectious and 
highly infectious 
waste

Infectious wastes such as 
blood bags, gloves, syringe

Autoclave the waste and then dispose 
properly. Mutilate/cut before disposal.

OR
Mutilate/cut gloves, syringes, blood 
bags and disinfect with 0.5% chlorine 
solution and dispose safely (deep 
burial). 

Infectious waste such as 
bandage, cotton 

Autoclave the waste and then dispose 
properly.

OR
Disinfect wastes with 0.5% chlorine 
solution and dispose safely. 

Radioactive	waste

Sealed radiation source, 
liquid and gaseous, 
material contaminated 
with radionuclide, such as 
paper cups, straws, needles 
syringes, test tubes

Apply return back policy; return the 
waste to the store and from the store to 
the supplier; it should be agreed at the 
purchasing phase.

OR
Radioactive isotope should be collected, 
packaged, inventoried and securely 
stored for time period suitable for 
complete radioactive decay. In the case 
of mixed radioactive and infectious 
waste, the radioactive component 
is addressed first and later suitable 
treatment for the infectious component 
should be carried out.

Other hazardous 
waste

Heavy metal such as mer-
cury

Should be collected and stored 
separately in glass bottle with water and 
well labeled and stored in secured place.

Chemical waste (chemicals 
used in production 
of biological toxins, 
chemicals used in 
disinfection, insecticides)

Chemical treatment and discharge into 
drains after massive dilution with plain 
water 
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Types and Categories of HCW Methods of management Responsibility

Non-risk HCW

 Bio-degradable 
(Compostable)

The waste can be composted to 
produce compost manure and can 
also be used for production of bio-gas.

Storekeeper 
and authorized 
person

Recyclable (Non-
biodegradable)

Recyclable items should be recycled 
and reused.

Other non-risk waste If waste cannot be composted or 
recycled, contact the local authority 
for disposal. 

HCW requiring 
special attention

Sharps such as  injections, 
blades

In case of used needles and 
syringes, wastes are first autoclaved 
and if  autoclave is not available, 
disinfect with 0.5% chlorine solution 
and dispose safely.

Pharmaceutical waste such 
as  waste comprising of 
date expired, contaminated 
and discarded medicines

Apply return back policy; return the 
waste to the store and from the store 
to the supplier.

OR
Disposal in secured landfill after 
encapsulation

Cytotoxic pharmaceutical 
waste such as post- 
expiration date cytotoxic 
pharmaceuticals, 
discernable liquid residues 
of cytotoxic concentrates

Apply return back policy; return the 
waste to the store and from the store 
to the supplier.

OR
Sanitary landfill with encapsulation.

Other hazardous 
waste

Heavy metal such as mer-
cury

Should be collected and stored 
separately in glass bottle with water 
and well labeled. 

Chemical waste (chemicals 
used in production 
of biological toxins, 
chemicals used in 
disinfection, insecticides)

Chemical treatment and discharge 
into drains after massive dilution with 
plain water

Table 13. Health Care Waste Management at Pharmacy/Medical Stores
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Note: 
• It is recommended to have central treatment facility (CTF) for the treatment and 

disposal of HCWs based on the public-private partnership (PPP) approach however, 
where these facilities are not available, HCF shall have to manage their HCWs using 
the BAT and BEP techniques so as to have ‘zero waste concept’ as being practiced in 
different hospitals of Nepal such as Civil Service Hospital and Bir Hospital.

• Open burning should not be considered as an option because of the risk it creates for 
staffs, communities and the environment.

• If autoclave is not available in the HCF then disinfect wastes with 0.5% chlorine 
solution or 1% bleaching powder solution.

• Chemical treatment using at least 0.5% chlorine solution for at least 30 minutes.  If 
it is not available then disinfect wastes with 1% bleaching powder solution for at 
least one hour. 

• Unusable blood and laboratory reagents should be safely disposed after proper 
chemical treatment.
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9. Training and Raising Awareness 

 Promotion of the appropriate handling and disposal of HCW is important for public health and hence 
every member of the community has the right of information about the potential health hazards. The 
objectives of public education on HCWs are as follows:

•	 To	prevent	exposure	to	HCW	and	related	health	hazards;	
•	 To	 create	 awareness	 and	 foster	 responsibility	 among	 hospital	 patients	 and	 visitors	 to	HCFs	

regarding hygiene and HCWM.
•	 To	inform	the	public	about	the	risks	linked	to	HCW.	

 In order to develop proper training modules, training need assessment should be carried out at the 
first.	Training	need	assessment	has	been	defined	as	the	process	to	establish	a	clear	understanding	of	
who requires what types of training.

9.1 Employees to be trained

 All hospital personnel, including senior medical doctors, should be convinced of the need for a 
comprehensive HCWM plan and the related training. Separate training activities should be designed 
for the following personnel:

•	 Hospital	 managers	 and	 administrative	 staff	 responsible	 for	 implementing	 regulations	 on	
HCWM.

•	 Medical	doctors
•	 Nurses	and	Paramedicals	Staff
•	 Cleaners,	porters,	staff	and	waste	handlers

9.2 Content

 Training programs should include:

•	 Information	on,	and	justification	for,	all	aspects	of	the	health	care	waste	plan
•	 Information	on	the	role	and	responsibilities	of	each	hospital	staff	member	in	implementing	the	

plan
•	 Technical	instructions,	relevant	for	the	target	group,	on	the	application	of	waste	management	

practices.

 These should be periodically reviewed and updated. Periodic repetition of courses will provide 
refreshment	training	as	well	as	orientation	for	new	employees	and	for	existing	employees	with	new	
responsibilities; it will also update knowledge in line with policy changes. In general, the training 
should include the following information:

•	 Concept	of	health	care	waste	and	basic	steps	for	health	care	waste	management
•	 Legal	provisions,	policies	and	international	commitments
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•	 Impact	of	HCW	on	health	and	environment	
•	 Health	care	waste	management	
•	 Management	of	mercury	spill	
•	 Injection	safety
•	 Health	and	safety
•	 Health	care	waste	management	at	different	levels	of	HCF
•	 Field	visit	and	action	plan

9.3 Training responsibility

 The administration/management section should be given responsibility for all training related to 
HCWM. The section should ensure that staffs at all levels of HCFs are aware of the HCWM plan, 
their own responsibilities and obligations in this regard. The record of all training sessions and the 
content of training programs should be documented. The content of the training programs should be 
periodically reviewed and updated as per requirements.

9.4 Training package

 The training package can be developed by the national government responsible for the HCWM. The 
package should be suitable for various types of HCFs, including government, private, teaching and 
dental hospitals, polyclinics, health centre, health care research institutions and clinical laboratories. 
It would also be useful for more general educational establishments and for organizations that provide 
services for HCW disposal. The package should be liberally illustrated with drawings, diagrams, 
photographs,	 slides	 or	 overhead	 transparencies.	 These	 should	 reflect	 the	 environments	 in	 which	
trainees	work	and	provide	examples	of	measures	 that	have	been	(or	will	be)	 implemented.	Where	
it is likely that waste handlers and other workers are illiterate, all procedures should be carefully 
represented in diagrams and photographs.

9.5 Selection of participants

	 The	ideal	number	of	participants	in	a	training	course	is	15-20.	Courses	should	be	aimed	at	all	categories	
of personnel; discussions may be easier and more useful if the group is composed of trainees from 
various	disciplines	(e.g.	supervisors,	medical	and	nursing	staff,	laboratory	staff,	engineers,	auxilliary	
staff) or at least contains one or two medical assistants and nurses. It may also be valuable to include 
senior administration staff and heads of departments in certain training groups to demonstrate their 
commitment to the waste management policy and to show the relevance of the policy to all personnel 
of health care establishments.
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12 Mr. Chudamani Bhandari Director LCD/ DoHS

13 Ms. Shrijana Shrestha Sr. P.H. A. MD/DoHS
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17 Mr. Kedar Prajapati Sr. Divi. Engineer MoUD

18 Mr. Surendra Subedi Senior Divisional 
Chemist
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20 Ms. Usha Deulah Staff Nurse Bir Hospital
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22 Dr. Madhab Pd Lamsal Sr.	Inte.	Med.	Officer Kanti Children Hospital

23 Mr. Dipendra Pokharel Senior Administrative 
Officer SGNHC

24 Mr. Gopal Kumar Gupta Waste Mgmt Focal 
Person CSH

25 Dr. Binaya Sapkota Chief Department of   
Pharmacy/CSH

26 Mr. Dhiraj Mainali HCWM Assistance 
Officer CSH

27 Mr. Nimesh Dhakal Program	Officer WHO

28 Ms. Prerana Dongol Program Coordinator HECAF

Annex
List of Personnel involved in the preparation of this Guideline.
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Abstract

Financing municipal solid waste (MSW) services is one of the key challenges faced by cities

in developing countries. This study used plastic waste, a constituent of MSW, to explore the

possibility of generating revenue for financing MSW management in the municipalities of

Nepal. The results of this study suggest that plastic material recovery could generate reve-

nue, which is equivalent to 1.38 times of the plastic-waste-related management cost when

collection efficiency reaches 66.7%. An increase in 1% of recovery rate and collection effi-

ciency could cover an additional 4.64% and 2.06% of the costs of managing plastic waste,

respectively. In addition, an increase in tax on imported plastic materials could also motivate

recovery of plastic waste for recycle and reuse. An additional 1% tax on plastic imports

would be sufficient to cover plastic-related waste management when plastic waste recovery

and collection efficiency rates are low. This plastic recovery- revenue exercise could be

expanded to other materials such as paper and metal to fully understand the possibility of

sustainable financing of MSW management and reducing environmental harm in developing

countries like Nepal.

Background

There has been a steady increase in the urban population worldwide over the years. According

to a report published by the Department of Economic and Social Affairs of the United Nations,

the world’s urban population was 55% of the total population in 2018 but is expected to

increase up to 68% by 2050 [1]. According to the Report, more than 90% of this growth would

take place in Asia and Africa. The increase in urban population, coupled with economic

growth and improved living standards, has resulted in the generation of enormous amounts of

waste already in cities in developing countries [2]. But municipal solid waste (MSW), if not

managed properly, produces negative externalities and contributes to flooding and waterlog-

ging during extreme climatic events such as excessive rainfall [3–6].
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Municipal authorities are working to make their cities resilient and smart. Smartness aims

to improve the welfare of citizens by making cities liveable [7]. Although MSW management

is one of the major components of making cities resilient and smart [8,9], it remains a major

challenge for municipal authorities, particularly in developing countries [10]. Unplanned set-

tlements, poor infrastructure, inadequate resources and capacities, and low level of awareness

among municipal residents are making MSW management all the more complex [11,12]. For

many municipal authorities in developing countries, solid waste management is a high cost

activity, which may command up to 50% of the total municipal budget [13,14].

Additional infrastructure, mainly physical, to manage MSW may not seem an attractive

option to municipal authorities under severe resource constraints. But there is a growing

demand for better solid waste management services by residents who are also ready to pay

increased waste collection tariffs for improved services [9,15]. Compounding the problems are

the shortening life-spans of landfill sites due to the percentage increase in plastic waste which

takes a longer period of time to decay [16]. The demand for more landfill sites is expected to

increase in future because of the growing consumption of processed food products that are

packaged in plastic (among them, bottles, food wraps, bags, etc.) and the use of electronic

appliances which take a long time to decompose. In the absence of a mechanism for proper

recycling of plastic and electronic waste (e-waste), the demand for landfills sites is bound to

increase steadily, which would only add to conflicts between municipal authorities and com-

munities close to the landfills, as landfill sites generate disamenities to nearby residents [17].

Dumping of plastic waste in rivers and canals, in addition to drainage systems, results in

flooding and water logging in low-lying areas. In such situations, structural interventions can

provide only a short-term solution in the absence of MSW management [6]. Similarly, impos-

ing a ban on plastic use without strict enforcement may not work properly [18]. Hence, reduc-

tion of plastic waste at source is critical for preventing water logging and flooding in cities and

low-lying areas. Several cities have, in fact, enforced a levy on the use of plastic bags to reduce

its release to the environment [1] and studies show that a levy on disposable plastic bags

reduces its use [2]. Some European countries have introduced policies on recyclable packaging

standards to increase recyclable waste [4]. While the management of electronic waste is chal-

lenging, discussions already are underway in developed countries to implement extended pro-

ducer responsibilities [5].

In this context, the present study attempts to answer how to make MSW cost-effective and

financially sustainable. Although many studies have explored the financial contribution of

households, businesses and institutions to MSW management [9,19], they have not been of

much use to policy makers and municipal authorities in developing countries who seek infor-

mation on a national-scale sustainable financing mechanism for managing MSW. Sustainable

financing, as understood in the present case, is one where MSW management activities would

not require additional funding from other sources but one where material recovery and recy-

cling alone would generate sufficient resources.

This study examines both sides of the financing mechanism–costs and revenues–for prop-

erly managing plastic waste. It also estimates the additional tax that needs to be imposed at

national level on the import of plastic materials when material recovery and collection effi-

ciency rates are low. This study hypothesizes that the additional revenue could be used for

managing plastic waste so that municipalities would not need to overly rely on the voluntary

subscriptions of households to carry out solid waste management services. The current prac-

tice in Nepal is one where households have the option of subscribing to the MSW collection

service by paying a pre-specified tariff. In comparison, the proposed imposition of additional

tariffs on the import of plastic materials or the recovery of plastic waste for recycling would be

more inclusive while ensuring distributional justice vis-à-vis the poor and vulnerable groups
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living in urban slums and other areas, who are unable to afford the service charge in the exist-

ing pay-as-you-use waste management service.

Methods

Theoretical framework

Since MSW management is a complex process involving a series of steps with multifaceted

effects on human life, its improvement requires the participation of diverse stakeholders and

treatment of waste as a resource while taking into consideration cross-cutting issues like sus-

tainability, inclusion, gender and governance. This can be achieved through a careful study of

the different components and contextualization of standard practices.

An integrated and sustainable solid waste management (ISSWM) approach views solid

waste management as a system which engages all stakeholders by adopting the principles of

equity, effectiveness, efficiency and sustainability. This approach basically considers three fac-

tors–(i) stakeholders, (ii) elements, and (iii) aspects–in order to design the MSW management

system focusing on reduce, reuse and recycle [20]. This concept, often called the 3Rs, is predi-

cated upon the belief that solid waste comprises several types of materials with different values

and impacts. The analysis in this study mainly focuses on plastic waste, which is considered

one of the most challenging categories of waste [18].

As most of the plastic waste could be recycled, the ISSWM promotes a circular economy

which would be able to generate enough resources to pay off the management costs [21]. But,

in order to be feasible economically and technically, MSW management should factor in social

acceptance, cost effectiveness and technical feasibility.

Fig 1 depicts the framework for sustainable financing of MSW management services. The

framework indicates that sustainable financing of MSW management has two components: (i)

financing and (ii) management of waste. Financing depends on costs of management and reve-

nues from recycling and reusing. Management costs can be minimized by reducing the use of

plastics, increasing the reuse of waste materials, and generating lower volumes of waste.

Similarly, management of wast has two aspects: material recovery and collection efficiency.

Material recovery is the percentage of total recyclable material recovered from collected solid

waste. Collection efficiency which is the percentage of recyclable waste material collected out

of the total waste, influences the cost of MSW management while revenue relies on material

recovery, collection efficiency, and price of recovered materials. In Nepal, very few households

practice separation at source; even if households segregate waste at source, service providers

generally do not have a separate pick-up service [9]. Some households practice separation of

saleable materials such as metal, plastic and paper from the waste. Generally, materials that are

recovered for reuse or for sale by households are not included in total waste estimates in this

study. Hence, this study only considers recovered items from the landfill sites.

The financial component (revenue and cost) is market driven. Therefore, in this analysis,

revenue and costs are taken from the existing waste management practices in Nepal. As for the

management component, government policies in addition to efforts of municipal authorities

could improve it. For instance, the quantity of recycled materials depends on the quality of

plastic materials used in packaging [22], which highlights the role that the government can

play in imposing restrictions on the quality of plastic used in packaging. Similarly, provision of

incentives to households to segregate waste at household level would contribute to improving

collection efficiency.

The deficit in the cost of plastic waste management could then be made up by imposing an

additional tariff on the import of plastic materials that are mainly disposable and thus end up

in landfills and drainage systems. The additional tariff would make the use of such plastics
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relatively expensive, which would help thereby to: a) promote substitutes, b) reduce the use of

plastics, and c) increase the price of recycled plastic, which would increase revenues. Since

plastic waste will become expensive with the additional tariff, it would help promote recycling

as well as reduce the use of plastics.

Data collection

This study used both qualitative and quantitative approaches to collect data. A total of 83

respondents from different stakeholder groups were interviewed to explore existing MSW

management and financing. Of them, 20 were collectors of recyclable materials, 23 were local

government officials, 15 were environmental activists, and 25 were policy makers. These

respondents were chosen using different approaches, based on the category. For example, the

collectors of recyclables were surveyed from the selected municipalities. These collectors gen-

erally gather in local tea-shops in the morning for tea. The research enumerators approached

them and obtained their consent to answer the relevant questions. This process was continued

in the different municipalities until 20 respondents were interviewed. Other categories of

respondents, such as local government officials, environmental activists and policy makers,

were easier to identify. We prepared the list of potential respondents and discussed with them

first their availability for an interview as well as interest in providing information voluntarily.

The questionnaire, which is in two parts, has been submitted to the journal for public

access. The first part aimed at collecting data on existing MSW management, which was the

same for all respondents. The second part sought to collect information on the involvement of

particular stakeholders in MSW management and the supply chain of recovered material. The

Fig 1.

https://doi.org/10.1371/journal.pone.0231933.g001
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information provided by private companies that collect and dispose of MSW was used to

determine the material recovery rate (MRR).

So far, there is no institutional review board or national ethical guidelines for social science

research in Nepal. Therefore, the study adhered to established standards in research ethics

such as obtaining verbal consent for participation in research, keeping personal informal con-

fidential, and allowing participants to quit the discussion at any point withdrawing their con-

sent if they so desired. Furthermore, no personal information of the key informants or other

individuals, who provided information related to solid waste generation and import of plastics

or related information, were used in this research. Average values of the collected information

were used for developing different scenarios for simulation.

For this research, the material recovery rate is estimated using a series of Eqs (1)–(5) based

on the SWM baseline data of municipalities taken from the report published by the Asian

Development Bank (ADB) in 2013 to assess the current situation of SWM in municipalities of

Nepal [23]. The Tables in Appendix 4–7 were used to estimate the efficiency of waste collec-

tion, weight of the solid waste estimates in municipalities, and the contribution of plastic waste

in the total waste. The Table in Appendix 9 of the ADB 2013 Report was used to calculate the

expenditure incurred by a municipality to manage a ton of solid waste. Missing data were

excluded while calculating the average value of the relevant variables across the municipalities.

The data collection process with the major findings of the baseline survey can be accessed

from the Asian Development Bank’s website [3].

CW ¼ TW � ACE ð1Þ

where,

CW is weight of waste collected by municipality

TW is total weight of solid waste produced in the municipality

ACE is average collection efficiency

MRP ¼ RPM � CW ð2Þ

where,

MRP is weight of the material recovery potential waste

RPM is percentage of recoverable potential material in CW

MR ¼ MRP�MRR ð3Þ

where,

Material Recovered (MR) = weight of material recovered (for this study plastic) from MRP

MRR is material recovery rate which is the percentage of particular material that can be

recovered from the MRP.

PTWR ¼ MR=TW ð4Þ

where,

PTWR is proportion of recovered waste to TW

TMR ¼ PTWR�PCW�UP ð5Þ

where,

TMR is total material recovered

PCW is weight of waste produced per capita

UP is population living in municipalities
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The amount of solid waste materials was estimated for commercial, institutional and resi-

dential waste separately as the material composition varies by source of waste [23]. MRR

affects overall calculation of material recovered, and costs and revenue from recycling. There-

fore, we cautiously selected the MRR. We first reviewed the material recovery rates for differ-

ent countries and compared them with local rate. in different municipalities in Nepal. The

material recovery rates in some of the municipalities in Nepal were similar to those observed

in developed countries. An example would be Dhankuta Municipality, where solid waste man-

agement has been practiced for the past several years, the rate of which is comparable to that

reported in Australia for 2012 [24].

The cost of and revenue from MSW management were estimated using material recovery

information and the results were simulated using two additional items of information: a) aver-

age price of recyclable materials and b) MSW management cost. The potential revenue gap

was then estimated, which was followed by the estimation of the levy to be imposed on

imported plastics to cover the resource gap (cost–revenue).

Plastic import data for Nepal were obtained from the Department of Customs under ‘Plastic

and article there-of’, which was classified under HS code 39 for the years 2010–2016. This

information was used to analyse the import values of plastic-related materials and the taxes

collected under different headings. The additional levy on plastic imports based on the

resource gap was estimated thereafter. In doing so, we expect the top-up levy to increase the

price of plastic materials reducing in turn the demand. The price mechanism would provide

some incentive for using alternative materials in place of plastics while also reducing the

demand for disposable plastics as the price goes up, thus curbing the increasing per capita con-

sumption of disposable plastic items. Already, there have been instances reported in Nepal

where large retail stores have stopped providing plastic bags to their customers while some res-

taurants have started using local materials such as bamboo utensils and dried-leaf plates as sub-

stitutes for plastics. With an additional import duty on plastic materials, the trend in using

substitutes is bound to increase with time.

Analysis

The analysis determines the different components of sustainable financing (see Table 1). It

uses information for 58 municipalities as Nepal had only 58 municipalities till 2013 while the

rest were village development committees [23]. After the promulgation of the new Constitu-

tion in 2015, there has been a drastic change in the number of local administrative units in

Nepal with, currently, more than 750 local administrative units across the country. For our

analysis, we considered the earlier administrative structure and have thus included 58 munici-

palities in the study.

Table 1. Levels of different components of sustainable financing.

Finance Management

Revenue Cost (per ton of waste collected) Material recovery Collection efficiency

• R1- NPR 30/kg

• R2- NPR 15/kg

• R3- NPR 12/kg

• C1- NPR 2,347/ton

• C2- NPR 4,673/ton

• Low -12%

• Medium -15%

• High—30%

• Least efficient—20%

• Existing—33.7%

• Medium—50%

• High—66.7%

• Maximum—90%

NPR is Nepalese Rupees; USD1 = NPR 85 in 2012

https://doi.org/10.1371/journal.pone.0231933.t001
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In the analysis, two types of MSW management costs were identified: (i) lowest cost (C1)

and (ii) average cost (C2). The lowest cost (C1) is the cost of MSW management practiced by

Dhankuta Municipality, which has one of the best MSW management practices in Nepal. The

average cost (C2) is the average cost of MSW management practiced by the other municipali-

ties in Nepal. Similarly, three revenue scenarios were determined based on the price of recy-

cled/reused plastic materials: (i) average price received by collectors (R1), (ii) price received by

segregators in Dhankuta municipality (R2), and (iii) average price received by households

(R3). The prices for R1, R2 and R3 were elicited, respectively, from the collectors’ survey, a

manager of the solid waste management company contracted by Dhankuta Municipality, and

the website of Khalisisi–a social enterprise engaged in door-to-door collection of recyclable

material [25].

Based on the costs and revenues in Table 1, six scenarios were developed to assess the costs

and benefits from solid waste management. These scenarios are R1C1, R1C2, R2C1, R2C2,

R3C1 and R3C2. Of these scenarios, R1C1 is the best with the best selling price for recovered

plastic materials with the least management cost. In contrast, R3C2 is the worst scenario with

regard to the average MSW management cost; it also has the lowest price for recovered plastic.

These scenarios were assessed using different material recovery rates and collection effi-

ciencies as reported in Table 1 (columns 3–4). The estimated collection efficiency for Nepal is

33.7%, which is the weighted average of collection efficiency of the 58 municipalities in 2012.

As communicated by the environment officer of the municipality, the plastic recovery rate is

between 12% and 15% in Dhankuta municipality minus the segregation of plastics and other

waste at source. It is expected that segregation at source will increase the recovery rate up to

30% [26]. Based on these findings, three different scenarios of plastic recovery rates are identi-

fied: 12%, 15% and 30%. Similarly, collection efficiency is categorized into five groups: (i)

Least efficient–below average, (ii) Existing–equivalent to the average of the disposed waste in

landfills, (iii) Medium–the performance of smaller towns with better management, (iv) High–

the lower bound of major cities, and (v) Maximum–the higher bound of major cities.

Results

Material recovery potential

In 2012, Nepal imported 0.4 million tons of plastic while the estimated plastic waste generated

was 0.23 million tons [27]. On average, the 58 municipalities generally produced 1,281 tons of

waste per day of which 769 tons were household waste, 447 tons commercial waste and 65 tons

institutional waste [23]. Organic waste exceeded 66% of the total waste volume generated at

the household level while it was 40% and 20%, respectively, in the case of commercial and

institutional waste [23].

The average MSW collection efficiency of all municipalities is 33.7% in Nepal [28]. Based

on the collection efficiency, the daily quantity of materials that can be processed for material

recovery is 432 tons. The daily material recovery potential is thus 196 tons, which is around

half of the collected waste. Organic material is recoverable or reducible and many households

use organic waste as animal feed or, once processed, as compost for their farm or kitchen gar-

den. However, organic waste in big cities is becoming unmanageable since, in big cities like

Kathmandu, plot sizes are smaller, kitchen gardens are absent, and many families live in rented

apartments, limiting the scope for composting the organic waste in their backyards.

Another recoverable material is paper. On average, 48.7 tons of paper can be recovered on

a daily basis from these municipalities. There is a wide variation in the price and quality of

paper. Khalisisi, an organization working on waste recycling in Nepal, pays NPR 17/kg for

notebooks, NPR 9/kg for cardboard, NPR 11/kg for used books, and NPR 14/kg for
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newspapers [25]. As there is a chain of collectors, an increased volume of collection can be

sold to big collectors which could bring in a better price for the sellers.

Plastic is a dominant material in waste. At present, on average, 6.05 tons of plastic waste

can be recovered daily from the 50.4 tons of plastic waste produced each day. According to col-

lectors, the rate of recovery varies with the type of the plastic product. For example, while the

recovery rate of plastic bags is 58%, for bottles it is 61% and for utensils it is 62%. These recov-

ery rates can go up higher when waste is managed more efficiently. But there are technological

constraints to recycling since some plastic items are not recyclable while many items do not

have enough volume. Low volume is not profitable as the marginal cost of recycling exceeds

the marginal benefits from recycling.

The quantity of recoverable materials changes with a change in collection efficiency (Fig 2).

Based on the existing collection efficiency and the 12% plastic MRR, only 0.61% of the total

waste produced can be recovered as plastic. The maximum plastic recovery would thus be

1.62% of the total waste produced at 90% collection efficiency with 12% MRR. Given this data,

a 1% increase in plastic MRR would increase recovery by 0.04% of plastic waste and 0.02% of

total solid waste.

Financing

Table 2 reports the costs and revenues at 12% MRR in different collection efficiencies for the

best and worst case scenarios. The results suggest that, at the existing collection efficiency, the

revenue generated from recovered plastic could cover 1.6% and 7.8% of the total solid waste

management costs, respectively, in the worst and best case scenarios. Similarly, it could cover

11.2% and 55.7% of the plastic-related MSW management costs in the worst and best case sce-

narios, respectively. As such, the management would require additional finances to cover the

plastic-waste-related cost, which is equivalent to 0.2% and 0.7% of the total plastic import

value, in the best and worst case scenarios, respectively.

The results indicate that if collection efficiency increases to 66.7%, then the revenue gener-

ated from the recovered plastic at 12% MRR would outweigh the plastic-related MSW

Fig 2.

https://doi.org/10.1371/journal.pone.0231933.g002
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management costs in the best case scenario while it would cover only 22% of the costs in the

worst case scenario. Even if collection efficiency improves to 90% in the worst case scenario,

the revenue from the recovered plastic would cover a mere 30% of the plastic-related MSW

management cost.

Sensitivity analysis

An optimistic scenario is defined as a case where the plastic MRR is 15% and the collection

efficiency is high (at 66.7%). This scenario was set up after a series of discussions with the rele-

vant stakeholders and officials of municipalities assuming that it would be achievable in the

Nepalese context. The results of the optimistic scenario for best and worst cases are reported in

Table 3. The results suggest that the best case scenario generates 1.38 times more revenue than

the plastic-related MSW management cost earning NPR 35 million whereas the revenue gener-

ated from recovered plastic in the worst case scenario can cover only 27.6% of the plastic-

related MSW management cost. The optimistic condition will prevent 4,220 tons of plastic

from entering the environment annually while reducing 1.5% of total waste from the waste

stream.

In addition, two analyses were carried out to examine how much the revenue from recov-

ered plastic is sensitive to collection efficiency and recovery rate (see Table 4). The effect of

recovery rate on plastic revenue is calculated at existing collection efficiency (33.7%) and the

effects of collection efficiency on the 15% recovery rate. The results show that a 1% increase in

recovery rate and a 1% increase in collection efficiency would recover an additional 4.64% and

Table 2. Cost and revenue in best case (R1C1) and worst case (R3C2) scenarios at 12% recovery rate.

Criteria Collection efficiency

Least efficient

(20%)

Existing (33.7%) Medium (50%) High (66.7%) Maximum (90%)

R1C1 R3C2 R1C1 R3C2 R1C1 R3C2 R1C1 R3C2 R1C1 R3C2

% of overall MSW management cost 4.6 0.9 7.8 1.6 11.6 2.3 15.4 3.1 20.8 4.2

% of plastic-related MSW management cost 33.0 6.6 55.7 11.2 82.6 16.5 110.0 22.1 149.0 29.8

Revenue (NPR in million) 30.0 12.0 51.0 20.0 76.0 30.0 102.0 41.0 137.0 55.0

Top-up to cover plastic waste related cost (% of import value) 0.3 0.8 0.2 0.7 0.1 0.7 0.0 0.6 -0.2 0.6

Simulation results using primary and secondary sources of data discussed under data section.

https://doi.org/10.1371/journal.pone.0231933.t002

Table 3. Results of optimistic scenario.

Criteria Unit Best Case Scenario (R1C1) Worst Case Scenario (R3C2)

MSW management cost (per year)

Total cost (A) NPR Million 659.0 1312.0

Plastic proportionate (B) NPR Million 92.0 184.0

Plastic revenue (C) NPR Million 127.0 51.0

Deficit (D) for managing plastic waste = [B-C] NPR Million -35.0 133.0

Cost recovered from recovered plastic revenue

Total MSW management cost (C/A) percentage 19.3 3.9

Plastic proportionate (C/B) percentage 138.0 27.7

Top-up (D/total value of import) ratio -0.16 No top-up required

Weight of recovered plastic proportionate to total waste percentage 1.50

Simulation.

https://doi.org/10.1371/journal.pone.0231933.t003
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2.06% of the plastic-related MSW management cost, respectively. Similarly, recycled plastic

waste would increase by 142 and 63 tons, respectively, with a 1% increase in both recovery rate

and collection efficiency.

The results also suggest that a 30% recovery rate generates 39% more revenue compared to

the plastic-related MSW cost when recycling 4,267 tons of plastic per year. Similarly, revenue

generated from recovered plastic at collection efficiency more than 50% can cover the plastic-

related MSW management cost by reducing at least 3,165 tons of plastic in the waste stream.

Table 4 suggests that with a 30% recovery rate under the existing collection efficiency rate, the

plastic recycling program would generate enough revenue to finance the costs of plastic waste

management. On the other hand, with a 15% recovery rate, a 50% collection efficiency would

be needed to generate enough revenue to finance the plastic waste management costs.

Discussion

The volume of MSW is showing an increasing trend in Nepal as the economy undergoes a

transition from a farm-based rural economy to an industry- and service-based urban economy

[29,30]. With this transition, consumption of processed foods packaged in plastic covers/con-

tainers has been on the rise. Furthermore, the use of plastic bags has been rampant as these

bags are mainly provided at no additional cost at groceries and shopping centres. In urban

Nepal, on average, a household uses over 10 plastic bags per week for groceries which trans-

lates into roughly 28,000 tons of plastic bags in the environment per year if not recycled prop-

erly [18]. For this estimate, a conservative weight of 1 plastic bag equals 10 grams had been

used whereas a plastic bag used in homes could weighbetween 8 and 32 grams.

The local municipal authorities have been facing challenges in managing solid waste

effectively because of poor planning, a low level of awareness among residents, and lack of

resources. But the increased volume of waste is likely to increase the cost of MSW manage-

ment. Household waste collection is one of the most expensive MSW management activities in

Nepal. Sweeping and waste collection comprise around 60–70% of the total MSW manage-

ment cost of municipalities [23]. In addition, a challenge arises relating to the management of

land-fill sites with increasing waste production. In such a scenario, municipal authorities need

to develop a strategy that would minimize the MSW management cost while increasing the

longevity of landfill sites.

There has been a growing interest in converting waste to energy, a popular idea in South

Asia [31]. Another way to reduce the use of plastics bags is to impose a ban and enforce the

ban with significant fines. But without strict enforcement of the ban with sufficient fines, such

a ban would fail miserably [18]. The ban would also increase the administrative costs of the cit-

ies as strict enforcement of the ban requires constant monitoring. This study discusses an

Table 4. Plastic-related cost recovery for the best case scenario (R1C1).

Existing collection efficiency (33.7%) 15% recovery rate

Recovery rate (%) Cost recovery (%) Plastic recycled (ton) Collection efficiency (%) Cost recovery (%) Plastic recycled (ton)

12 55.7 1,707 20.0 41.3 1,266

13 60.3 1,849 33.7 69.6 2,134

14 65.0 1,991 50.0 103.3 3,165

15 69.6 2,134 66.7 137.7 4,220

30 139.2 4,267 90.0 185.9 5,698

Simulation.

https://doi.org/10.1371/journal.pone.0231933.t004
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alternative option, i.e., material recovery and recycling of plastic waste with additional tariffs

on the import of plastic materials.

Recycling and reusing plastic would contribute to the following: reduce the volume of waste

to be collected and disposed of in landfills while generating revenue. However, it requires an

integrated approach involving all stakeholders–from members of households who segregate

waste at source to collectors and recyclers. Usually, incentives motivate stakeholders to partici-

pate in environmental management programs [32,33]. In plastic waste management, a house-

hold could earn extra income from plastic waste if they segregate waste at the source. Similarly,

waste pickers could also earn more once improved recycling activities are in place [34].

The results suggest that ISSWM not only collects, transfers and disposes of the waste but

also minimizes the cost of MSW management by generating revenue from recovered waste

material [26]. This could offset some portion of the MSW management cost, which is one of

the more expensive activities of municipal authorities. This study suggests that revenue gener-

ated from recovered plastic could recover up to 20% of the MSW management cost. But the

analysis excludes the indirect benefits of plastic recycling such as reduction in oil usage and

carbon dioxide emissions as well as lowering the quantities of plastic waste dumped ensuring

thereby the longevity of landfill sites [22]. In addition, recycling can also reduce the demand

for virgin raw materials for the production of plastic items, reducing thereby the volume of

plastic imports and the trade deficit. Accounting for these indirect benefits will increase

the financial as well as the environmental contribution of recovered plastic waste in MSW

management.

Even in conservative estimates that include only direct benefits, the generated revenue out-

weighs the plastic-related solid waste management cost in the given material recovery rate and

collection efficiency. This corroborates the findings of another study according to which the

financial benefits generated from properly managed construction waste offsets the manage-

ment cost of the particular waste [21].

The results suggest that improving the material recovery rate would be more effective than

increasing collection efficiency. However, both should be improved simultaneously to enhance

the efficiency of MSW management. These inputs could be improved through appropriate

infrastructure or policy instruments [35,36]. For instance, revenue could be increased through

additional collection and recovery of high-value materials [35]. Improvement in the material

recovery rate would require the introduction and enforcement of packaging standards and at-

source waste segregation strategies [22,37]. Recovery and recycling of material from waste,

however, is a complicated process. ISSWM requires several complementary policies and a sup-

portive environment [7]. The experience of MSW management in Japanese municipalities sug-

gests that the cost of MSW management depends on scale, segregation at household level,

cooperation of adjacent municipalities in integrated management, and the manner in which

the service is being provided [8]. Private sector engagement reduces cost and increases effec-

tiveness [8,9]. An important aspect of increasing recovered material is segregation of waste

at household level. It is hard to recover plastic from mixed waste as households pack mixed

waste in plastic bags, making it almost impossible to segregate. In such a situation, promoting

kitchen gardens or scaling up waste-to-energy-type biogas could consume the organic house-

hold waste so that easy-to-segregate waste enters the collection channel [10]. Enforcing recy-

clable packaging material could help circulate the same material and reduce the release of

plastic waste into the environment [4]. However it would only work if segregation-at-source

and recycling are practiced [11].

The quality of plastics and packaging materials could also be controlled by setting standards

for those importing such materials with proper tax incentives. Additional import tariffs would

have three benefits: i) it would immediately discourage the unnecessary use of plastics as
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plastic-related goods will become relatively expensive; ii) it would provide additional revenue

to fill in the revenue gap in managing MSW properly; and iii) it would encourage promotion

of substitutes for plastic in the medium to long term, which will help in achieving the goal of

reducing plastic waste in the environment. According to the analysis in this paper, less than

1% of additional import duty on the import of plastic-related goods would generate sufficient

revenue to bridge the resource gap in managing plastic waste if it were to coincide with the

current collection efficiency and recovery rates of plastic waste.

Generally, a change in efficiency in collection and material recovery carries cost implica-

tions. However, changing the collection efficiency is difficult in the context of Nepal as munici-

palities are heterogeneous in terms of population density, waste production and accessibility.

This heterogeneity compounds the difficulty of estimating the marginal cost of collection effi-

ciency. For instance, some municipalities are characterized by sparsely populated suburban

areas that may result in a high collection cost whereas some other municipalities would be able

to improve the collection efficiency through predictable services [9]. Therefore, this study uses

the average cost of per ton of MSW with a collection efficiency of up to 94%.

However, accounting for indirect effects of proper MSW management [38] as well as recov-

ery of other waste materials such as paper and metals would assist in the recovery of such costs

because segregation of plastic would also result in the segregation of other materials. It is also

important to understand how the management cost changes with a change in the per unit mar-

ginal recovery rate and collection efficiency. While the expense associated with improving the

material recovery rate through improved standards will be borne, in particular, by the con-

sumer of the commodities, the expenditure incurred in improving collection efficiency will be

shouldered by the waste management actors.

The financial component of the sustainable financing of MSW management is market-

driven. Hence, the price of recovered materials is another determinant of revenue. This price

may fluctuate due to volatile scrap market prices as requirements of scrap buyers could change

over time [39]. If this were to happen, government interventions would be required to main-

tain the market price of scrap materials. Otherwise, households would be demotivated from

segregating recyclable material at their homes and selling it to collectors; similarly, waste pick-

ers may change occupations. Thus, one way to provide incentives for better recovery of plastic

waste is to increase the import duty on plastic raw materials. In the short run, this would, in

addition, generate revenue to finance plastic waste management. At the same time, it would

encourage users to look for alternatives to plastics. The analysis suggests that less than 1% of

import duty on the value of imported plastics materials would help finance the cost of manag-

ing plastic waste in Nepal.

Conclusion

Sustainable financing hinges on both the financial and management components of waste

management. Promoting a circular economy (i.e., reduce, reuse and recycle) would create

opportunities for generating the much-needed resources for MSW management. The recovery

of waste materials would produce several direct and indirect benefits. For instance, the esti-

mated revenue generated from recovered plastic waste would come to 1.38 times the cost of

managing plastic-related waste. In addition, it would prevent 4,220 tons of plastic waste from

entering the environment annually, which would have additional environmental benefits. In

low-performing cases where the collection cost is high and revenue is low, i.e., the revenue col-

lected from recovered and recycled material is only 22% of the plastic-related waste manage-

ment costs, which would require in turn additional resources, the cost could be met by

imposing an additional 1% tax on the value of imported plastic-related material.
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Nevertheless, sustainable MSW would require an integrated approach to designing and

implementing management activities from source to landfill site that would link and engage all

stakeholders. This study indicates that the financing of MSW management would depend on

the effective management of municipal waste. Increased collection efficiency of waste material

and material recovery rate would reduce the financial burden on municipal authorities. For

example, collecting half of the MSW and recovering 15% of plastic material from the collected

MSW would cover the cost of managing plastic-related waste. However, there is a possibility

that the flow of financial resources could fluctuate based on recovery rate, collection efficiency,

and price of recovered plastic. Thus, in the long term, additional policy interventions such as

standardising of packaging materials and infrastructure development would help in managing

MSW better.

This study only covers the financial and management aspects of ISSWM in Nepal. Future

studies could focus on other aspects, particularly, stakeholder interests, policy coherence, and

household behaviour in developing an ISSWM framework for Nepalese municipalities.
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मूल्याङ्कनका औजारहरू 
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यो फाराम प्रशिक्षण सरुु गर्ु ुभन्दा पशिल ेताशलमका सिभागीिरूको फोिोरमलैा व्यवस्थापर् सम्बन्धी ज्ञार्का बारेमा जान्नको 

लाशग र्मरु्ा स्वरूप तयार पाररएको िो र यसलाई स्थार् शविषे र अवस्था अर्सुार थपघट गर् ुसककर् ेछ ।  

 

प्रशिक्षण पवू-ुपरीक्षण प्रश्नावली  

 

 

१. प्राकृशतक रूपमा फोिोरमैला कशत प्रकारका हुन्छर््?  

क)                     ख)  

२. व्यवस्थापर्को आधारमा फोिोरमैला कशत प्रकारका हुन्छर््? 

क)         ख)      ग)  

३. श्रोतको आधारमा फोिोरमैला कशत प्रकारका हुन्छर््?  

क)      ख)     ग)    घ)  

४. र्गर बस्तीबाट शर्स्कर्े फोिोरमैलािरू के के हुर्?्  

क)      ख)     ग)  

५. जैशवक फोिोरमैला प्रिोधर्का शवशधिरू के के छर््?  

क)      ख)     ग)    घ)   

६. शवषादीयुक्त फोिोरमैलाले  के के मा असर गछु?   

क)             ख)  

७. ठोस फोिोरमैला व्यवस्थापर्का उपायिरू के के छर्?्  

क) .......................................................................................................................     

ख) .........................................................................................................................     

ग)    ....................................................................................................................... 

घ)  ....................................................................................................................... 

८. एकीकृत फोिोरमैला भन्नाले के बुझ्र्ुहुन्छ?  

क)    .................................................................................................................. 

ख) ....................................................................................................................... 

ग) ...................................................................................................................... 

९. र्गर फोिोरमैला व्यवस्थापर्का सरोकारवालािरू र्ाम लेख्नुिोस्?  
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...............................................................................................................................................

...............................................................................................................................................

............................................................................................................................................... 

१०. फोिोरमैला छुट्टाउर् ककर् आवश्यक छ?  

............................................................................................................................................... 

............................................................................................................................................... 

............................................................................................................................................... 

............................................................................................................................................... 

११. शवषाक्त फोिोरमैला कशत प्रकारका हुन्छर््?  

क)        ख)          ग)    

१२. सावुजशर्क-शर्जी क्षेत्रको सिभाशगतामा फोिोरमैला व्यवस्थापर् गदाु साझेदारिरू को को हुर् 

सक्छर््?  

...................................................................................................................................... 

...................................................................................................................................... 

...................................................................................................................................... 
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फोहोरमैला व्यवस्थापन तथा वातावरण व्यवस्थापन प्रशिक्षण 

 

दैशनक पृष्ठपोषण फाराम (..........................शदन) 

नामः            ममम ः 

१. आजका प्रमिक्षण सत्रहरूबाट के के मसकाइहरू भयो ? 

   

   

   

   

   

२.  पाई ँ ी मसकाइहरूलाई कसरी प्रयोग गननुहुन्छ ? 

   

  

  

   

   

३.  प्रमिक्षणलाई अझ प्रभावकारी बनाउन के गननुपलाु ? 
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फोहोरमैला व्यवस्थापन तथा वातावरण व्यवस्थापन प्रशिक्षण 

प्रशिक्षण अशततम मूल्याङ्कन फाराम 

 

प्रशिक्षणको नामः ........................................   प्रशिक्षण शमशतः ....................................... 

कृपया तलका प्रश्नहरूमा आफूलाई उपयकु्त लागेको शवकल्पमा शिह्न लगाउनुहोस ्। 

१. यो प्रशिक्षणलाई तपा इ्ं  कसर  मूल्याङ्कन गनुहहनतछ ? 

(क) उत्कृष्ट   (ख) ज्यादै राम्रो    (ग) राम्रो     (घ) शिकै    (ङ) सधुार गनुहपने  

शिप्पण /सझुाव......................................................................................................................................................

........................................................................................................................................................... 

२. सहजकताहहरूलाई तपाई ंकसर  मूल्याङ्कन गनुहहनतछ ? (शवषयवस्तुको ज्ञान, सञ्िार क्षमता, प्रस्तुत करण िैल  आशद) 

(क) उत्कृष्ट   (ख) ज्यादै राम्रो   (ग) राम्रो    (घ) शिकै     (ङ) सधुार गनुहपने   

शिप्पण /सझुाव......................................................................................................................................................

............................................................................................................................................................................ 

३. प्रशिक्षणको शवषयवस्तु तपा इ्ं लाई कस्तो लाग्यो ? (कामसगँ सम्बतध  र उपयोग , ज्ञानमा वृशि, शसप र दक्षताको 

शवकासमा सहयोग  आशद) 

(क) उत्कृष्ट    (ख) ज्यादै राम्रो    (ग) राम्रो     (घ) शिकै     (ङ) सधुार गनुहपने   

शिप्पण /सझुाव......................................................................................................................................................

............................................................................................................................................................................ 

४. प्रशिक्षणमा प्रयोग भएको प्रशिक्षण शवशध तपाईलंाई कस्तो लाग्यो ? (शवषयवस्तु बुझ्नका लाशग सहयोग  आशद) 

(क) उत्कृष्ट    (ख) ज्यादै राम्रो   (ग) राम्रो    (घ) शिकै       (ङ) सधुार गनुहपने   

शिप्पण /सझुाव......................................................................................................................................................

........................................................................................................................................................................... 

५. प्रशिक्षणमा उपल्ध गरा्एका पाि्यसामग्र  तथा सतदभहसामग्र हरू तपा्इं लाई कस्ता लागे ? (शवषयवस्तु बुझ्नका 

लाशग सहयोग , भाव  प्रयोजना लाशग उपयुक्त आशद) 

(क) उत्कृष्ट   (ख) ज्यादै राम्रो    (ग) राम्रो     (घ) शिकै     (ङ) सधुार गनुहपने   

शिप्पण /सझुाव......................................................................................................................................................

........................................................................................................................................................................... 



 

स्थानीय तहको क्षमता अभिवृभिका लाभि तयार पाररएका प्रभिक्षण सामग्री 

 

आिलािी र अग्नी भनयन्त्रण उपकरण सञ्चालन 

फोहोरमैला व्यवस्थापन तथा वातावरण व्यवस्थापन 

जग्िा नापजााँच 

हररत आवास 

सडक ठेिाना र िौिोभलक सूचना प्रणाली 

एकीकृत स्थानीय भवकास योजना प्रणाली 

 

अववन भडजाइन (Urban Design) 
 

सूचना र संचार  प्रभवभि 

पूवाविार भनमावण  

 

मोड्युल १२ 

 

मोड्युल १३ 

 

मोड्युल १४ 

 

मोड्युल १५ 
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चट्टयाङ्म र भवदु्यतीय भनरीक्षण   

नेपाल सरकार 

सङ्घीय माममला तथा सामान्य प्रशासन मन्रालय 

िवन भनमावण मापदण्ड तथा िवन संभहता 
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