Figure 1. Panorama of the upper Imja valley, Sagarmatha National Park, Nepal (photograph by A. Byers).
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SUSTAINABLE SOLID WASTE MANAGEMENT IN THE SAGARMATHA (MT. EVEREST) NATIONAL PARK,
KHUMBU, NEPAL
Executive Summary
In the Mt. Everest region of Nepal, the growing presence of landfills and waste disposal pits in the
vicinity of villages along the main trekking routes poses a serious health and safety concern for people
and livestock alike. These landfills are not only a nuisance and eye sore to tourists and locals, but also
pose serious public health issues and environmental hazards as a result of the routine burning of
plastics, release of toxic chemicals, and contamination of groundwater supplies. With the continued
growth of tourism in the region (more than 60,000 tourists are expected for the 2019-2020 season), the
problems of waste management will only get worse unless properly addressed in a timely and
systematic manner now. The following Sustainable Solid Waste Management Plan was developed at the
expressed request of local stakeholders during the course of two community consultations held in July
2019 in Namche Bazaar and Kathmandu. Building upon the previous work of the Sagarmatha Pollution
Control Committee (SPCC), the non-profit Sagarmatha Next, and recommendations from the
government, private, and public sectors, this plan proposes the implementation of a four-point waste
management process that includes: (1) the routine segregation of waste at its source by lodges and
home owners, (2) the routine collection of waste from lodges and households by the SPCC, and/or
transfer of waste by lodges themselves to Environmental Stations (ES), (3) the routine transfer of all
segregated waste to Material Recovery Facilities (MRF) for pre-processing and packaging, and (4) the
transfer of pre-processed materials to the Lukla airport for transportation to Kathmandu and/or other
recycling facilities. The concurrent establishment of Environmental Stations (ES) as a replacement to
existing landfills is recommended for those not wishing to participate in a SPPC collection program.
Other promising approaches to waste management proposed in the plan include (a) the use of waste as
raw material for art projects, jewelry, utensils, and other up-cycling projects as demonstrated by
Sagarmatha Next, and (b) as part of a “Carry Me Back” initiative, already successfully tested by the SPCC
and Sagarmatha Next, through which visitors voluntarily carry back one kilogram of pre-processed waste
to Kathmandu for deposit into special recycling bins. The plan also encourages the removal and recycling
of materials contained within the more than 75 existing open garbage pits throughout the park,
including dozens of other historically buried pits, as they represent a long-term source of pollution and
water contamination if not properly dealt with now. Finally, a phased-approach over a period of five
years is recommended for the installation of waste management facilities (ES, MRF) throughout the
park, first beginning in the Namche/Khumjung/Kunde region and branching out each year to different
areas of the park as each facility becomes operational.
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Nepali Translation of Executive Summary
सगरमाथा राष्ट्रिय ष्ट्रिकु ञ्ज क्षेत्रमा दिगो ठोस फोहोर व्यवस्थापि योजिा
साराांश
सगरमाथा क्षेत्रका मुख्य पिमागगहरूको छेउछाउका गाउँ बष्ट्रस्िहरूको वररपरर फोहर फाल्िे खाडलहरु (ल्याण्डदफल्) र
जथाभावी फाष्ट्रलएका फोहोरको बढ्िो उपष्ट्रस्थष्ट्रिले मािव र पशुधिको लाष्ट्रग गम्भीर स्वास््य सुरक्षा ष्ट्रिन्िाको बढाएको छ
। यी फोहर फाल्िे खाडलहरु पयगटक र स्थािीयहरूको लाष्ट्रग के वल कु रूप िृश्य मात्र भएका छैिि् यँहा ष्ट्रियष्ट्रमि जलाईिे
प्लाष्ट्रस्टकबाट उत्सजगि हुिे ष्ट्रवषाक्त रसायिले भूष्ट्रमगि पािीको आपूर्िगलाई समेि िूष्ट्रषि गिाग गम्भीर सावगजष्ट्रिक स्वास््य
समस्या र वािावरणीय खिरा ष्ट्रिम्त्याईरहेको छ । सगरमाथा क्षेत्रमा बषेिी पयगटयकहरुको सांख्या ष्ट्रिरन्िर वृष्ट्रि भई रहेको
छ, जहाँ सि् २०१९ - २०२० मा मात्रै कष्ट्रम्िमा ६०, ००० (साठी हजार) भन्िा बढी पयगटकहरूको अपेक्षा गररएको छ l
त्यसैले समयमै र व्यवष्ट्रस्थि िररकाले फोहोरमैला व्यवस्थापिको सम्बोधि गररएि भिे समस्या झिै ष्ट्रबकराल हुिेछ। सि्
२०१९ को जुलाई मा िाम्िे बजार र काठमाडौंमा आयोजिा गररएको िुई सामुिाष्ट्रयक परामशग र स्थािीय
सरोकारवालाहरूको अष्ट्रभव्यष्ट्रक्तका आधारमा ष्ट्रिम्न ष्ट्रलष्ट्रखि दिगो स्थायी फोहोर व्यवस्थापि योजिाको ष्ट्रवकास गररएको
ष्ट्रथयो। सागरमाथा प्रिूषण ष्ट्रियन्त्रण सष्ट्रमष्ट्रि (एसष्ट्रपष्ट्रससी), गैर-िाफामुलक सांस्था सगरमाथा िेक्सस्ट र सरकारी, ष्ट्रिजी िथा
सावगजष्ट्रिक क्षेत्रबाट गररएको ष्ट्रसफाररसहरूको आधारमा यस योजिाले िार बुँिे फोहोर व्यवस्थापि प्रदिया कायागन्वयि गिे
प्रस्िाव राखेको छ, जुि यस प्रकार छि् l (१) फोहरको स्रोि िेष्ट्रख िै लजहरु र घरधुरीहरु आफै ले ष्ट्रियष्ट्रमि फोहोर छु ट्याउिे,
(२) एसपीसीसीद्वारा लजहरू र घरधुरीबाट फोहोर उठाउिे िथा ष्ट्रियष्ट्रमि सांकलि गिे वा लजहरू आफैं ले वािावरणीय
स्टे शि (इएस) सम्म फोहर पुयागउिे, (३) पूव-ग प्रशोधि र पोका पािगको लाष्ट्रग छु ट्याइएका सबै फोहोरलाई सामाग्री सांग्रह
सुष्ट्रवधा (एमआरएफ) के न्रलाई ष्ट्रियष्ट्रमि हस्िान्िरण गिे, र (४) पूवग प्रशोष्ट्रधि सामाग्रीहरुलाई काठमाडौं वा अन्य पुिप्रगयोग
(ररसाइकल) सुष्ट्रवधा भएका स्थाि सम्म पठाउिको लाष्ट्रग लुक्सला ष्ट्रवमािस्थल सम्म पुयागउिे l त्यस क्षेत्रमा अवष्ट्रस्थि फोहर
फाल्िे खाडलहरुको प्रष्ट्रिस्थापि गिे िथा एसपीसीसी फोहर सांकलि कायगिममा भाग ष्ट्रलि ििाहिेहरूको लाष्ट्रग
वािावरणीय स्टे शि (इएस) को स्थापिा गिग ष्ट्रसफाररस गररएको छ l
प्रस्िाष्ट्रवि फोहोरमैला व्यवस्थापिका लाष्ट्रग अन्य आशाजिक र रििात्मक व्यवस्थापि वा िृष्ट्रिकोणहरू पष्ट्रि समावेश
गररएका छि्; (क) सगरमाथा िेक्सस्टको आगामी कला पररयोजिा के न्रको लाष्ट्रग कच्चा पिाथगको रूपमा यसलाई प्रयोग गिग
सदकिे, वा, (ख) "क्सयारी मी ब्याक" एउटा पहलको रूपमा सुरुवाि गिे सदकिे, जहाँ आगन्िुकहरूले स्वेच्छाले एक दकलो
पुवग- प्रशोष्ट्रधि फोहर ष्ट्रबशेष पुिप्रगयोग ((ररसाइकल) भाँडोमा जम्मा गिगको लाष्ट्रग काठमाडौं सम्म बोक्सछि् l यस योजिाले
सगरमाथा राष्ट्रस्िय ष्ट्रिकु न्जमा हाल ष्ट्रबधमाि रहेका ७५ भन्िा बढी अव्यवष्ट्रस्थि खुल्ला फोहोरका खाडलमा राष्ट्रखएका
सामग्रीहरू हटाउिे र पुिप्रगयोग गिग प्रोत्साष्ट्रहि गिगछ,

यदि िजगिौं अन्य ऐष्ट्रिहाष्ट्रसक रूपमा गाष्ट्रडएका फोहरका

खाडलहरूलाई उष्ट्रिि िररकाले व्यवष्ट्रस्थि गररएि भिे यसले िीघगकालीिरुपमा जल िथा जष्ट्रमिमा प्रिूषणको मुख्य स्रोिको
रुपमा काम गिेछ ।
अन्िि: िाम्िे / खुम्जुङ / खुन्डे क्षेत्रमा पष्ट्रहलो पटक सुरु गररएको फोहोर व्यवस्थापि सुष्ट्रवधाको (इएस /एमआरएफ)
कायागलयहरु आगामी ५ बषग ष्ट्रभत्र िरणबिरुपमा ष्ट्रिकु न्ज ष्ट्रभत्रका सबै स्थािमा शाखा स्थापिा गरर सञ्चालि गिगको लाष्ट्रग
ष्ट्रसफाररस गररन्छ।
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फोहर व्यवस्थापि योजिाको प्रस्िाब
क.

स्रोि ष्ट्रवभाजि

स्रोि ष्ट्रवभाजिले फोहर सांकलि पूवग िै घरपररवार, लज, रे स्टु रेन्ट, बेकरी िथा अन्य ष्ट्रिकायहरू द्वारा प्लाष्ट्रस्टक, ष्ट्रससा,
एल्युष्ट्रमष्ट्रियम र अन्य प्रकारका फोहोरहरूलाई छु ट्टाछु ट्टै फोहर सांकलि ष्ट्रडब्बामा भण्डार गिे अभ्यासलाई जिाउिछ l यस
अभ्यासले एसपीसीसीको फोहर सांकलि अभ्यासलाई सहजीकरण गरे को छ साथै पष्ट्रछल्ला अभ्यस्ि फोहर प्रशोधि,
प्याके ष्ट्रजङ र ढु वािी गष्ट्रिष्ट्रवष्ट्रधहरू िल वणगि गररएको छ।
सुरुमा प्रत्येक लज र घरपररवारको सुष्ट्रवधाको लाष्ट्रग िार वटा अलग अलग ष्ट्रडब्बाहरु ष्ट्रसफाररस गररएको छ l जस्िै:
१. प्लाष्ट्रस्टक
२. धािुहरू
३. कागज
४. जैष्ट्रवक फोहोर

(कु ष्ट्रहिे बस्िु)

अझै थप ष्ट्रडब्बाहरु (जस्िै, एल्युष्ट्रमष्ट्रियम क्सयाि, धािु क्सयाि र प्लाष्ट्रस्टकको ष्ट्रवष्ट्रभन्न प्रकार) थष्ट्रपएमा त्यो झिै पररष्कृ ि
अभ्यास हुिेछ ।यदि व्यष्ट्रक्तगि लज वा घरपररवारहरुसांग पयागप्त जष्ट्रमि छ भिे उिीहरुले जैष्ट्रवक फोहोरहरू सष्ट्रजलैसँग
कम्पोस्ट गिग सक्सछि l
िैष्ट्रिक वा प्रत्येक दिि भान्साबाट ष्ट्रिस्किे फोहर िथा बासी वा उब्रेको खािालाई िोदकएको कम्पोसस्टांग साइटहरूमा भण्डार
गिग सदकन्छ, जहाँ कालो प्लाष्ट्रस्टकको झोलाहरु राष्ट्रखएका हुन्छि । घाँस काँटछाँट, बिेखुिेको खेिबारीको उत्पािि, र
गाईवस्िुको मल पष्ट्रि समय-समयमा कम्पोस्ट गिग सदकन्छ र कम्पोस्टको थुप्रोलाई बेला बेलामा पािी हालेर ष्ट्रभजाउिु पिगछ
।
एसपीसीसीले सामुिाष्ट्रयक कम्पोसस्टांग के न्रको ष्ट्रिमागण र ममगि सम्भार गिेछ जुि सबै घरपररवारले प्रयोग गिग सक्सिछि् अझै
ष्ट्रवशेष गरी िाम्िे बजार जस्िा सघि जिसांख्या भएको क्षेत्र जहाँ जष्ट्रमिको अभाव भएकाहरुलाई धेरै उपयोगी हुिेछ।
ख.

सांकलि

एसपीसीसीले ष्ट्रिरन्िर ठोस र जैष्ट्रवक फोहरको सांकलिमा ष्ट्रिरन्िरिा दििु पिगछ र िैष्ट्रिक फोहोर उठाउिे प्रदियालाई
ष्ट्रवशेष सामग्रीका आधारमा ष्ट्रवकष्ट्रसि गिुग पिगछ, जस्िै:
सोमबार: प्लाष्ट्रस्टक
मांगलबार: धािुहरू
बुधवार: कागज
ष्ट्रबहीबार: जैष्ट्रवक (कु ष्ट्रहिे) फोहोर
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एसपीपीसीले शुिवार र आइिवार पष्ट्रि िोदकएको वािावरणीय स्टे शि (ईएस) र सामग्री सांग्रह सुष्ट्रवधा (एमआरएफ)
स्थािहरूमा काम गिग सक्सिछ ।
ग.

स्थािीय व्यवसायी र घरधुररहरुले वािावरणीय स्टे शि (इएस) सम्म फोहर पुयागउिे

वािावरणीय स्टेशिहरू (इएस), ष्ट्रिकु न्ज र मध्यविी क्षेत्र भर रहेका खुला फोहर फाल्िे खाडलहरुलाई प्रष्ट्रिस्थापि गिग
ष्ट्रडजाइि गररएको हो र यो ष्ट्रवशेष गरी िी व्यवसायी वा घरपररवारलाई प्रिाि गररन्छ जसले एसपीसीसीले ष्ट्रििेष्ट्रशि गरे को
फोहोर सांकलि र व्यवस्थापि प्रणालीमा भाग ष्ट्रलि िाहँिैि । प्रशोधि योग्य सामाग्रीमा बषागको पािी र िरिमा आउिे
गाईबस्िुहरू जोगाउिको लाष्ट्रग वािावरणीय स्टेशिहरूलाई राम्रोसांग िारबार गरर छि हाल्िु पिगछ । यहाँ राष्ट्रखिे प्लाष्ट्रस्टक,
धािु, कागज, र जैष्ट्रवक फोहरहरुको लाष्ट्रग छु ट्टाछु ट्टै लेबलयुक्त ष्ट्रडब्बा वा कन्टे िरहरू हुिुपिगछ। वािावरणीय स्टे शि (इएस)
को एउटा मोडल िल ष्ट्रित्र िां – १० मा िेखाइएको छ:

ष्ट्रित्र िां – १०: सागरमाथा िेक्सस्टको सुििा िथा ष्ट्रबश्लेषण के न्र स्याङ्गबोिेमा अवष्ट्रस्थि
िमुिा वािावरणीय स्टेशि (इएस) । िोट: यहाँ कसरी वािावरणीय स्टेशि (इएस) लाई
िारबार गरर छािो हाष्ट्रलएको छ र ष्ट्रवष्ट्रभन्न प्रकारका फोहर जम्मा गिगको लाष्ट्रग सष्ट्रजलै
पष्ट्रहिाि गिग सदकिे ष्ट्रवष्ट्रभन्न रांगका ष्ट्रडब्बाहरु राष्ट्रखएको छ भन्ने िेख्न सदकन्छ l (िष्ट्रस्बर: ए
बायर – २०१९)।

िाम्िे बजारमा कष्ट्रम्िमा िुई वटा वािावरणीय स्टे शि (इएस) राख्नको लाष्ट्रग ष्ट्रसफाररश गररएको छ l प्रयोग गिग सुष्ट्रवधाका
लाष्ट्रग एउटा पूवी मोहडा र अको पष्ट्रिमी मोहडामा राष्ट्रखिे छ l

घ. सामग्री सांग्रह सुष्ट्रवधा (एमआरएफ) के न्रको सुपररवेक्षणमा (एसपीसीसी र स्थािीय समूहहरू (जस्िै: आमा/ युवा
समूहहरू):
सामग्री सांग्रह सुष्ट्रवधा (एमआरएफ) ले काठमाडौं सम्म फोहर दफिाग लैजािको लाष्ट्रग पूवग- प्रशोधि प्रदियाबाट उपयुक्त
ढाँिामा फोहोरहरुलाई छु ट्टयाउिे गिगछ। सामान्यिया, एक एमआरएफले बहु गाउँ हरू जस्िै: उिाहरणका लाष्ट्रग िाम्िे,
खुम्जुङ्, खुन्िे, िुकुङ्ग, ष्ट्रडङ्गबोिे, फे रीिे, िुग्ला सम्म सेवा दिि सक्सछ l
वािावरणीय स्टेशि (इएस) जस्िै एमआरएफ पष्ट्रि ष्ट्रसमेन्टले भुई ढलाि गररएको बाष्ट्रहरबाट ढादकएको सुष्ट्रवधा सम्मपन्न
फोहर भण्डार गिे ठाउँ हो, जसमा; (क) कच्चा पिाथगहरूको लाष्ट्रग पयागप्त भण्डार गिे ठाउँ हुन्छ, (ख) उपयुक्त र ममगि योग्य
फोहोर प्रशोधि गिग ष्ट्रमल्िे मेष्ट्रशि श्रेडर (प्लाष्ट्रस्टकको लाष्ट्रग), कम्प्याक्सटरहरू (एल्युष्ट्रमष्ट्रियम, जस्िा, क्सयािको लाष्ट्रग),
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बायलर (प्लाष्ट्रस्टक, धािु, कागजािहरूका लाष्ट्रग), र (ग) सबै पूवग-प्रशोधि गररएको फोहोर सामग्रीको भण्डारणका लाष्ट्रग
पयागप्त ठाउँ हो ।
लुक्सलािेष्ट्रख िाम्िे, थामे र पाङ्बोिेसम्म ष्ट्रबधुिको उपलब्धिाका कारण एमआरएफको कामका लाष्ट्रग ष्ट्रबजुलीले यी क्षेत्रहरूमा
समस्या उत्पन्न गिुग हुँिैि। ष्ट्रियष्ट्रमि ष्ट्रबधुि आपूर्िगको व्यवस्था िहुिा सम्मको लाष्ट्रग फोहर छाट्िे हािे मेष्ट्रशिहरुको ष्ट्रवकल्प
रोज्िु पिे हुन्छ l एमआरएफ ष्ट्रभत्रका मेशीिहरू सघि, सष्ट्रजलै ढु वािीयोग्य र खुम्बु क्षेत्र ष्ट्रभत्र सेवा गिग सक्षम हुिुपिगछ जुि
कु िै पष्ट्रि मेकाष्ट्रिकल ष्ट्रवशेषज्ञ ष्ट्रबिा िै सांिालि र ममगि गिग सदकयोस । जस्िै: उिाहरणहरू िलका ष्ट्रित्र ११, १२ र १३ मा
िेखाइएको छ। एमआरएफमा समावेश भएका घरधुरी िथा समुिायका अन्य समूहहरू जस्िै: आमा समूहहरू, युवा समूहहरू,
वा कु िै स्थािीय गैरसरकारी सांघ सांस्थाको कच्चा फोहोर पिाथगलाई एमआरएफ प्रशोधि के न्र सम्म ढु वािी गिे ष्ट्रजम्मा
एसपीसीसीको हुिेछ ।
ष्ट्रित्र िां - ११. एसपीसीसीले फे रीिे िष्ट्रजकै एउटा
आधारभूि एमआरएफ स्थापिा गरेको छ, जसमा (क)
जष्ट्रमिको पािी रसाउि र िूष्ट्रषि हुिबाट जोगाउिको
लाष्ट्रग भुईमा ढलाि गररएको छ, (ख) जिावर ष्ट्रभत्र
ष्ट्रछिगबाट रोक्नको लाष्ट्रग एउटा बार लगाइएको छ ।
हाल एउटा सािो इकाईमा एल्युष्ट्रमष्ट्रियम क्सयाि
(मुख्यि: साि ष्ट्रमगुएल ष्ट्रबयर) लाई र ष्ट्रससाको
कन्टेिरमा (मुख्यि: खुकुरी रम) अलग गररएको छ
जुि धेरै राम्रो पष्ट्रहलो किम हो l (िष्ट्रस्वर: ए बाएसग –
२०१९) ।

छािो, भण्डारण सुष्ट्रवधाहरू, र पूव-ग प्रशोधिका
लाष्ट्रग जडाि गिग बाँकी मेष्ट्रशिहरू जस्िै
कम्प्याक्सटरहरू, श्रेडरहरू, र बेलरहरू (िलका
ष्ट्रित्रहरू ११/१२ /१३

मा हेिुगहोस्)।

ष्ट्रित्र:- १२
(अवन्िी बी एस
हामोिी ठाडो

(बायाँ) एल्युष्ट्रमष्ट्रियम कम्प्याक्सटर, ष्ट्रित्र:- १३ ((बीि)
४०० - प्लाष्ट्रस्टक बोिल श्रेडर), र ष्ट्रित्र:- १४ ((िायाँ)
बेलर (स्रोि: इन्टरिेट)।

एमआरएफका िमुिा ष्ट्रित्रहरु िल िेखाईएको छ (स्रोि: िष्ट्रबि महजगि/ ब्लु वेस्टका कायगकारी ष्ट्रििेशक
(https://bw2v.com):
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ष्ट्रित्र १५ - (बायाँ): िमूिा सामग्री सांग्रह सुष्ट्रवधा (एमआरएफ) को अगाष्ट्रड र पछाष्ट्रडको िृश्य । ष्ट्रित्र १६ - (िायाँ): एमआरएफको बाँया
र िायाँ रेखाांकि ।

ष्ट्रित्र:- १७ (बाँया): एमआरएफको समिृश्य । ष्ट्रित्र:- १८ (िायाँ): एमआरएफको खाका िथा आयामहरू।
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ङ. यािायािको सुष्ट्रवधा भएको स्थाि सम्म पूव-ग प्रशोधि गररएको सामग्री ष्ट्रियागि
खुम्बु क्षेत्र ष्ट्रभत्रका ईएस र एमआरएफमा कच्चा पिाथग ओसारपसार गिग िथा एमआरएफबाट पूवग प्रशोष्ट्रधि सामाग्रीहरु लुक्सला
हुिै काठमाडौं वा अन्य पुिप्रगयोग (ररसाईकल) के न्र सम्म पुयागउि धेरै ष्ट्रवकल्पहरू छि्। जस्िै:
ईएस र एमआरएफ सम्मको ढु वािी १. भररया:- ष्ट्रिकु न्ज र मध्यविी क्षेत्र ष्ट्रभत्र ईएस र एमआरएफ प्रणाली स्थाष्ट्रपि िभएसम्म स्याङ्बोिे वा अिेत्र कहहँ
पष्ट्रि पूव-ग प्रशोष्ट्रधि फोहोरहरु ढु वािीको लाष्ट्रग सबैभन्िा उपयुक्त ष्ट्रवकल्प भररयाहरु हुि सक्सिछि । स्याङ्बोिेलाई
प्राराष्ट्रम्भक एमआरएफ के न्रको रूपमा ष्ट्रसफाररस गररएको छ दकिदक यो के न्र िुबै गाउँ हरु पष्ट्रिम (थामे) र पूवग
(िेङ्गबोिे) को मध्ये भागमा अवष्ट्रस्थि छ।
२. िौरी/जोप्के : के ष्ट्रह अष्ट्रि िुगगम गाउँ हरू जस्िै; गोरकशेप, यहाँ िाम्ि बजारबाट सामाि ढु वािी गिगका लाष्ट्रग िौरी
र जोप्के को प्रयोग गरररहन्छि् र यीिीहरु सामाि छोडेर िाम्िेबजारको लज सम्म फर्कग िा प्राय: ररत्तो वा खाली
हुिे हुिाले ष्ट्रििीहरूलाई स्याङ्बोिेको एमआरएफ के न्र सम्म ठोस फोहोर ढु वािीको लाष्ट्रग प्रयोग गिग सदकन्छ ।
लुक्सला/ काठमाडौ ँ /रामेछाप सम्मको ढु वािी १. क्सयारी मी ब्याक (मलाई दफिाग लैजािुहोस): अक्सटू बर २०१९ मा एसपीसीसी र सगरमाथा िेक्सस्टले क्सयारी मी
ब्याक ( मलाई दफिाग लैजािुहोस) पहलको शुरुवािी पररक्षण गर्यो, जहाँ पयगटक र िे दकङ्ग गाईडहरूले १ दकलो
पूवग-प्रशोष्ट्रधि फोहोर िाम्िे बजारबाट लुक्सला, रामेछाप र काठमाडौं सम्म लैजाि सक्सछि्। सहभागीहरूले फोहरका
झोलाहरू थप प्रशोधिका लाष्ट्रग काठमाडौं अवष्ट्रस्थि ‘ब्लू वेस्ट टु भ्यालु’ द्वरा ष्ट्रिर्मगि ष्ट्रडब्बामा जम्मा गछगि l
शुरुवािी पररक्षणको ििीजा आशावािी ष्ट्रथयो, कष्ट्रम्िमा ४५०० भन्िा बढी झोलाहरू परीक्षणकालको पष्ट्रहलो छ
हप्ता (अक्सटु बर-िोभेम्बर २०१९) को समयमा लुक्सलामा पुयागईयो l यसले आगन्िुकहरूलाई वास्िष्ट्रवक र अथगपूणग
िररकाले यस कायगमा सांलग्न गराउिको लाष्ट्रग एक प्रभावकारी िरीकाको प्रष्ट्रिष्ट्रिष्ट्रधत्व गरे को छ ।
२. हवाईजहाज:- िेपाली हवाईजहाज कम्पिीहरूले खुम्बु क्षेत्र ष्ट्रभत्र सांकलि गररएको फोहोरहरु काठमाडौं सम्म
ष्ट्रिशुल्क ढु वािी गरी पुिप्रगयोग/ररसाइकल गिे पहलमा लामो समयिेष्ट्रख सहयोग गिै आएका छि् । दिगो ठोस
फोहोर व्यवस्थापि सम्बन्धी अन्वेषण गिग र ष्ट्रवकास गिग यी हवाईजहाज कम्पिीहरूसांगको सम्बन्ध जारी राख्न अष्ट्रि
ँ ा सबै उडािहरू काठमाडौं िेष्ट्रख पूवग ४-५ घण्टामा
आवश्यक छ । यधपी, हाल काठमाडौं – लुक्सला – काठमाडौक
ड्राइभ गरे र पुष्ट्रगिे रामेछाप एअरपोटग को लाष्ट्रग ष्ट्रििेष्ट्रशि गररएको छ l त्यसैले रामेछापबाट काठमाडौं सम्म फोहर
ल्याएर छोड्िको लाष्ट्रग उपयुक्त यािायाि सांयन्त्रको ब्यबस्था हुिु अआवाश्यक छ जुि िकहरु उपयुक्त हुि सक्सछि l
३. हेष्ट्रलकप्टर: लामो लाइि कागो डेष्ट्रलभरी गिे हेष्ट्रलकप्टरहरू (श्री एयरलाइन्सको एमआई – १७ कागो हेली िथा
बी-३ हेलीहरु) प्रायः ष्ट्रयिीहरु कागो छोडेर ररत्तै फाफ्लु वा िष्ट्रक्सशन्िु फकग न्छि् । त्यसैले पूव-ग प्रशोष्ट्रधि फोहोर
खुम्बुबाट बाष्ट्रहर ढु वािी गिगका लाष्ट्रग त्यस्िा हेष्ट्रलकप्टरहरूको उपयोगको सम्भाव्यिा खोजी गररिु पछग।
४. के बलकार: हाल प्रिष्ट्रलि भारी बोक्ने खच्चर/िौरी/जोप्के हरुको सट्टामा िाम्िे बजारमा खाद्यान्न र अन्य आपूर्िगको
लाष्ट्रग के बलकार ष्ट्रिमागण सम्बन्धी छलफल भइरहेको छ। यिी के बलकार ष्ट्रिमागण भयो भिे यहाँको पूवग-प्रशोष्ट्रधि
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ठोस फोहोरहरुलाई के बलकारको माध्यमबाट लुक्सला िौरीखकग हुिै बन्िै गरे को सडकबाट पुिप्रगशोधिको लाष्ट्रग
काठमाडौं सम्म पठाउि सदकन्छ।

ष्ट्रित्र-१९ : "क्सयारी मी ब्याक" पहल, खुम्बु क्षेत्रमा आउिे आगन्िुकहरुलाई सांलग्न
गराई िेििा अष्ट्रभवृष्ट्रि गिग र पयागप्त मात्रामा पुिः प्रयोगयोग्य फोहोर खुम्बुबाट
हटाउिे एउटा आशाजिक िररका हो (िष्ट्रस्बर: ए बाएसग २०१९ )।

ष्ट्रित्र – २०. योजिाबि फ्लोिाटगले फोहोर
सांकलि, पूव-ग प्रसोधि, ष्ट्रियागि, र पुिप्रगयोगको
ििीय प्रणालीको ष्ट्रित्रण गिगछ।

ि.

िरणबि क्षेत्रगि पुिरावृष्ट्रि

कायगिम थप ष्ट्रवस्िारका लाष्ट्रग िाम्िेको सफलिामा ष्ट्रिभगर हुिेछ, जस्िै: (क) एसपीसीसीको कायगक्षमिा, (ख) सबै
सरोकारवालाहरूको सहकायग, र (ग) गाउँ पाष्ट्रलका, सगरमाथा ष्ट्रिकु न्ज िथा मध्यविी क्षेत्र र अन्य िेशष्ट्रभत्रबाट उपलब्ध
सहयोग र समथगिको स्िर । ष्ट्रिम्न बषगगि आधारमा पुिरावृि प्रदिया ष्ट्रसफाररस गररएको छ:
पष्ट्रहलो वषग: लुक्सला / िाम्िे
िोश्रो वषग: िाम्िे / खुमजुङ्ग / खुन्िे
िेस्रो वषग:: फासक्सिांग / /िेङ्गबोिे / िेबोिे / पाङ्गबोिे
िौथो वषग:: दिङ्गबोिे / िुकुङ्ग / फे रीिे / लोबुिे / गोरकशेप
पािौं वषग:: फोिे / डोले / मािेमो / गोक्सयो
छैठो वषग:: थामो / थामे-मालुगङ्ग / लुङ्धेि
11

ष्ट्रित्र- २१: वार्षगक पुिप्रगयोग
सुष्ट्रवधाको िरणबि स्थापिा,
वषग १ िेष्ट्रख ५ l

छ.

िोस्रो िरण: ष्ट्रवषाक्त फोहर फाल्िे खाडल, प्रिुष्ट्रषि पािी, र सगरमाथा आधार ष्ट्रशष्ट्रवरमा अवष्ट्रस्थि मािव मलमुत्रको
पररक्षण िथा उपिार
पष्ट्रहले उल्लेख गररएझैं सि् २०१७ मा खुम्बु क्षेत्रमा करीव ५८ वटा खुल्ला फोहोर फाल्िे खाडलहरु (ल्यान्डदफल) भएको
िस्िावेजमा उल्लेख छ (महजगि र गुफ्स्टफ्सि २०१९), िर अष्ट्रहले यो सांख्या बढेर कररब ७५ भन्िा बढी पुगेको छ । यी
मध्ये धेरैजसो िाजा पािीको स्रोिको िष्ट्रजक अवष्ट्रस्थि छि् जसले ष्ट्रसधै िलका गाउँ बष्ट्रस्ि र समुिायहरूको लाष्ट्रग आपूर्िग
हुिे िाजा पािीको स्रोि िूष्ट्रषि गरे को छ। ष्ट्रवशेष गरी मािसूिको समयमा जब िैष्ट्रिक वषागले खुला फोहोरको खाडलमा
प्रवेश गछग अष्ट्रि जष्ट्रमि मुष्ट्रिको जल प्रिूषण हुिे खिरा उत्पन्न हुन्छ l
अन्िि: सबै खुल्ला ७५ वटा खाडलहरू खोिलेर फोहरको प्रकार (जस्िै, प्लाष्ट्रस्टक, एल्युष्ट्रमष्ट्रियम, इस्पाि) अिुसार
छु ट्ट्याउिु पिगछ र माष्ट्रथ ष्ट्रसफाररस गररएका िरणहरू माफग ि स्थापिा गररएको पुिप्रगयोग प्रदियामा एकीकृ ि गिुग
पिगछ । त्यस्िै कु ष्ट्रहिे फोहरको ट्याङ्कीबाट हुिे िुहावट र ष्ट्रबग्रेका पाइप ममगि गिाग पािीमा हुिे प्रिूषण जस्िा विगमाि
समस्याहरूलाई पष्ट्रि गम्भीरिाका साथ सम्बोधि गिुग आवश्यक छ र सगरमाथा आधारमा ष्ट्रशष्ट्रवरमा प्रत्येक वषग उत्पन्न
हुिे लगभग १२ टि मािव फोहोरलाई के गिे भिेर िोहोररिे समस्याहरू पष्ट्रि उस्िै छि्।
जेहोस, हालको योजिाको उद्देश्यका लाष्ट्रग हाम्रो सुझाव अिुसार सबै वािावरणीय स्टेशिहरू, एमआर एफ र सबै ढु वािी
िथा पुिप्रगयोग प्रदियाहरू माथी ष्ट्रित्र िां १२ मा िेखाइए अिुसार ष्ट्रिकु न्जको प्रत्येक क्षेत्रमा स्थाष्ट्रपि गरे र सञ्चालि गिुग
पिगछ । एकपटक दिगो ठोस फोहोर व्यवस्थापि प्रणाली स्थाष्ट्रपि भएपष्ट्रछ एसपीसीसी, स्थािीय सरकार, समुिाय र
राष्ट्रिय ष्ट्रिकु ञ्जले पािी प्रिूषण जस्िा दििीय समस्याहरू सष्ट्रजलै र व्यवष्ट्रस्थि रूपमा समाधाि गिग सक्सिछि ।
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ज. ब्लु वेस्ट टु भ्यालु सांगको साझेिारी
सगरमाथा िेक्सस्टको "खुम्बु क्षेत्रमा ठोस फोहोर व्यवस्थापि" (महजगि र गुफ्स्टफ्सि २०१९) मा उल्लेख गररए
अिुसार काठमाडौं ष्ट्रस्थि कम्पिी ब्लू वेस्ट टू भ्यालुले (www.bw2v.com) ष्ट्रिम्न िररकाबाट एसपीसीसीसांग महत्त्वपूणग
साझेिार गिग सक्सिछ ।
१. पुि: प्रयोग योग्य िथा फोहर सांग्रह सुष्ट्रवधाको ष्ट्रवकास गिे (ईएस, एमआरएफ, आदि),
२. फोहोर अलग गिे र प्रशोधि गिगका लाष्ट्रग ियाँ प्रष्ट्रवष्ट्रध र उपकरणहरू ष्ट्रभत्रयाउिे, र
३. फोहोर अलग्याउिे, सफा गिे र ष्ट्रवद्यमाि ल्याण्डदफलहरू, फोहोरका खाडलहरू, कम्पोस्ट र पुिप्रगयोग प्रदियाको
बारे मा घुम्िी जागरूकिा अष्ट्रभयाि िथा कायगशालाहरू सञ्चालि गिे ।

उपसांहार:
खुम्बु जस्िा िुगम
ग उच्च ष्ट्रहमाली वािावरणमा दिगो ठोस फोहोर व्यवस्थापि आफै मा िुिौिीपूणग छ, िर यो समाधाि योग्य
समस्या हो। खुम्बुको यो सफलिा सांसारको अन्य उच्च ष्ट्रहमाली क्षेत्रहरूको लाष्ट्रग एउटा कायगयोग्य मोडेल हुि सक्सिछ ।
दिगो ठोस फोहोर व्यवस्थापि प्रदियाको सफलिाका लाष्ट्रग ष्ट्रिम्न सम्भाविाहरूलाई अष्ट्रभबृष्ट्रि गररिेछ:


सबै सरोकारवालाहरु (ष्ट्रिजी र सावगजष्ट्रिक क्षेत्रहरु) लाई एकीकृ ि सुशासि प्रदियामा आवि गिे,



स्थािीय सरकारहरूसँग सञ्चार सहकायग गिे,



िृष्ट्रिकोण र व्यवस्थापि प्रष्ट्रवष्ट्रधहरू िुबै स्थाि-ष्ट्रबशेष र स्थािीय सांस्कृ ष्ट्रिको मूल्य/ मान्यिा अिुसार सांवेििशील
हुिे,



लज माष्ट्रलकहरू र अन्य व्यवसाष्ट्रयक सांस्थाहरूलाई सदिय रूपमा समावेश हुिको लाष्ट्रग व्यावहाररक प्रोत्साहि
गिे ,



छोटो र िीघगकालीि लक्ष्यहरू सष्ट्रहि एक िवीि र यथाथगवािी व्यवस्थापि योजिा िय गिे, र



पयगटक, बाहय खुरा उद्योग, अल्पाइि क्सलब, र िे दकङ िथा पवगिारोहण क्षेत्रहरूलाई सदियिा साथ सहभागी
गराउिे l

13

SUSTAINABLE SOLID WASTE MANAGEMENT IN THE SAGARMATHA (MT. EVEREST) NATIONAL PARK,
KHUMBU, NEPAL
MANAGEMENT PLAN
1. Introduction
The accumulation of solid waste in the world’s high mountain camping sites, basecamps, and high
camps has been a chronic problem facing alpine ecosystems since mountaineering first became popular
in Europe in the 1850s. The problem has intensified in the Nepal Himalaya with the steady acceleration
of trekking and mountaineering tourism in the past four decades (Byers 2009; Goldenberg 2011).
Nowhere is the problem becoming more acute than in the Sagarmatha (Mt. Everest) National Park and
Buffer Zone (SNPBZ), Khumbu, Nepal (Figure 2).
While the issue of garbage in the Everest basecamp and upon the mountain itself has made headlines
for decades (Basnet 1984, 2003; Goldenberg 2011)1, it is the growing presence of landfills and waste
disposal pits in the vicinity of villages along the main trekking routes that pose a far greater and serious
health and safety concern for humans and livestock alike. These landfills are not only a nuisance and eye
sore but pose serious public health issues and environmental hazards as a result of the routine burning
of plastics, release of toxic chemicals, and contamination of groundwater supplies. With the continued
growth of tourism in the region (more than 60,000 tourists are expected for the 2019-2020 season—see
Figure 3), the problems of waste management will only get worse unless properly addressed in a timely
and systematic manner. In spite of a growing media exposure, however, rarely have concrete,
sustainable solutions to solid waste management within the region’s villages and main trekking routes
been part of the international dialogue (Sherpa 2003; Spoon 2013).

Figure 2. Sagarmatha (Mt. Everest) National Park, Khumbu, Nepal.

1

For example, see: https://www.livescience.com/63061-how-much-trash-mount-everest.html
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Figure 3. Tourism growth since the late 1990s (source: Maharjan and Gufstafsson 2019).

Figure 4. Lodge increases in Namche Bazar and Lukla since 1970 (courtesy of Dr. Teiji Watanabe, Hokkaido
University).
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Figure 5. Namche Bazaar in 1973 (left) and 2015 (right) (photographs by A. Byers).

A recent study (Maharjan and Gustafsson 2019) reports that as of the 2017 sampling season, there were
58 active open landfill pits within the SNPBZ (Figure 7), which a recent re-survey (Byers and Gufstafsson
2019) suggests has now most likely grown to more than 75. As would be expected, the estimated
volumes of these pits have grown in proportion to the number of annual visitors. Collectively, Manfreti
et al. (2010) calculate that 4.6 t per day-1 of solid waste is generated during the peak tourist seasons of
October-November and April-May, or 522 t per 90 days of peak tourist visitation per year, again most
likely an underestimate given the nearly 10 years that have elapsed since the study.
Landfills, and the routine burning and burying of their contents, have become the new norm of
“management strategy” in the valley that is also believed to be a beyul (a sacred, hidden refuge).
Although the disposal of solid waste was much less of an issue even 10 years ago because of lower
tourist numbers, some alpine villages (e.g., Dingboche, Chukung) now report that they are running out
of flat land in which to dispose of their waste. Proper solid waste disposal is, in fact, a common
challenge for high mountain parks and protected areas throughout the high mountain world in
developing countries, where developed country solutions, such as removal by truck or helicopter, is
neither feasible nor affordable.

Figure 6. Typical landfill (in this case a partially walled-off enclosure) off the main trekking trail enroute to
Namche Bazaar (3,440 m). Referred to collectively as “burnable garbage,” the waste is routinely burned and,
when the pit is filled to capacity, buried (photograph by A. Byers, 2019).
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Figures 7 (left) and 8 (right). Figure 7: General location of the approximately 58 open and active landfills in the
SNPBZ in 2017. This is the first time that the SNPBZ’s landfills have been mapped and clearly shows the large and
growing extent of the problem (source: Maharjan and Gufstafsson 2019). Furthermore, the total of 58 is most
likely an underestimate, as representative symbols do not account for additional landfills that may be located
nearby, nor for the many dozens of older pits that have been buried (see Annex C). Figure 8: Location of SPCC
litter bins throughout the national park and buffer zone (source: Byers and Gustafsson 2019).

The Sagarmatha Pollution Control Committee (SPCC) is an indigenous non-profit that was established in
1991 as “the authorized local organization responsible for monitoring garbage in the permit required
mountains and peaks” that “works with local communities to manage garbage in major settlements and
along trekking trails” (SPCC 2018). Manfreti et al. (2010) and Manandhar et al. (2010) report that the
SPCC has had some commendable success in raising awareness and controlling litter along trekking trails
and in some climbing basecamps. For example, between 1970 and the early 1990s, the Everest
basecamp trek was popularly referred to as the ‘garbage’ or ‘toilet paper’ trail because of the vast
quantities of litter generated by trekking groups (Byers 1992). Today, the trek from Lukla to the Everest
basecamp is consistently clean of litter, and in spite of the huge volumes of visitors, support staff, and
pack animals remains one of the cleanest and most beautiful treks in the high mountain world.
Additionally, the SPCC and its partners have since installed 106 waste collection bins throughout the
park, banned the importation of glass beer bottles, organized yearly Everest and trekking peak
basecamp clean ups, conducted village compost training workshops, and continually look for new and
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innovative solutions to the challenges of managing the waste generated by the over 60,000 tourists
visiting the region annually. The SPCC is also working closely with Sagarmatha Next
(https://sagarmathanext.com/about-us/), a non-profit organization which is establishing a new
Interpretation Center while promoting innovative approaches to solid waste management and re-use,
including the use of waste for artistic purposes (see Figure 20), and the establishment of a “carry me
back” program where tourists carry out 1 kg of pre-processed garbage to recycling facilities in
Kathmandu (Byers 2019). Although the Khumbu Pasang Lhamu Rural Municipality (KPLRM) under the
new federal system now has ultimate responsibility for waste management in the Khumbu, the SPCC is
actively seeking ways to work in close collaboration with the KPLRM in order to best achieve mutually
beneficial goals.

Figure 9. One of the 106 litter bins installed by the SPCC throughout the national park and buffer zone
(photograph by A. Byers, July 2019).

At the same time, the SPCC is a small organization with limited technical capacity to address the range
and complexity of tourist-related waste management issues in the region. The following Khumbu
Sustainable Solid Waste Management Plan is thus provided at the expressed request of the SPCC and its
local partners, including the local municipal government, national park, buffer zone council, and lodge
owner’s association. The plan is based upon literature reviews; the recommendations of previous
studies; insights of private and public sector stakeholders collected by the authors during two
sustainable solid waste workshops in July 2019; and follow-up field visits in October 2019.
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2. Previous External Studies and Recommendations
By far, the most detailed study of the problems and prospective solutions of solid waste management
within the SNPBZ is contained in the 2019 report, “Solid Waste Management in the Khumbu Region:
Current Status, Analysis of Waste Generation and Possible Environment-Friendly Management
Solutions” (Maharjan and Gustafsson 2019). The report was produced by the non-profits Sagarmatha
Next and Blue Waste to Value in cooperation with the SPCC.
In the report, many of the existing and current problems found by the study are summarized as follows
(bold fonts added by the authors for emphasis):
“The existing waste management system in SNPBZ is a rudimentary disposal system with limited
resources and capacities, leading to improper treatment of solid waste. There are several different
disposal methods for the solid waste. Currently, solid waste that is generated is collected from SPCC
members for later burning and incineration. The materials which cannot burn are stored in separate
pits nearby the SPCC station. Solid waste is usually classified as burnable waste (e,g, paper,
plastics, textiles, plastic bottles), burned in either incinerators or in open waste pits to reduce
volume, while non-combustible waste (metals, glass, batteries, compact fluorescent lights,
medical supplies) is dumped and buried at the waste pits without any separation.
Communities and local people are not generally aware of the health hazards associated with
burning the so called “burnable garbage,” which includes groundwater contamination and the
release of toxic gasses in the air through the burning process. Likewise, the location of waste pits
and incinerators is often poorly chosen. In Lukla, for example, waste is buried on an upper terrace
situated above the village and local water supplies. Between Lukla and Namche Bazar, waste pits
are situated close to seasonal water courses, streams, rivers and drinking water sources. The
dumping of medical waste, such as used needles, medicine bottles and pharmaceutical containers
occurs without any form of treatment, with the landfills located close to the hospital. These
practices can result in considerable harm to people’s health as well as to the environment, as waste
may contain high concentrations of infectious agents or chemical substances.
Another serious issues is the air pollution caused by toxic gas emission from burning plastics,
metallic objects, synthetic materials and hazardous items. Hazardous items include light bulbs,
batteries, electrical appliances and gas cartridges which can be found in large numbers around the
integrated waste pits and incineration facilities throughout the areas. It is likely that mercury,
Polychlorinated dibenzo-p-dioxins (PCDD), dibenzofurans (PCDF) and other compounds are released
into the environment, infiltrating water sources and contaminating the air.
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3. Stakeholder Recommendations: Near-Term and Long-Term Priorities
In July 2019, two solid waste workshops were facilitated by the University of Colorado/Boulder and
Arizona State University in Namche Bazaar and Kathmandu. Detailed minutes and summaries of both
meetings can be found in the appendices of this report. Of particular relevance here are the basic
recommendations provided by local stakeholders—e.g., the local municipal government, SPCC, buffer
zone council, lodge owners—regarding near- and long-term priorities to be factored into any solid waste
management plan.
In both meetings, stakeholders made it clear that the nexus of booming tourism, economic growth in
the region, and increasing rate of solid waste also means any measure to control solid waste will have to
consider the basic economics involved. Developing a waste control agenda based on environmental and
public health reasons alone will be unlikely, as any agenda will have to be cost-effective as well,
especially given the higher transportation and disposal costs for mountainous regions like Khumbu.
Without affordable and practical alternatives, there are few viable incentives for lodge owners and
residents to buy into any waste management regulations, such as the attempt to ban plastic bags, or the
introduction of incinerators in Namche Bazaar, both of which experienced limited success. This also
means solid waste management strategies should be tied tightly with the tourism management plan of
this region.

Other expressed near- and long-term priorities include the following (bold fonts added by the authors
for emphasis):
I. Near-term priorities:
a. Establishment of Environmental Stations, a collection point where first-stage separation occurs,
in three major tourist hubs (Namche, Khumjung, and Khunde), as well as an increase in the
number of waste collection points and roadside bins.
b. Establish waste separation bins at the source. As a pilot, it may be better to start with a few
lodges in Namche, Khumjung, and Khunde. Also recommended was to have waste separation
bins at Chaurikharka, the KPLRM office location.
c. Initiate incentive-based waste management activities (e.g., establish a reward or recognition
program for those settlements demonstrating excellence in solid waste management or
innovation) that can encourage communities to develop innovative approaches to manage their
own waste;
d. Initiate a door-to-door awareness campaigns regarding the value of separating the
biodegradable vs. non-biodegradable, and recyclable vs non-recyclable wastes, targeting
women’s association, youth organizations, schools, other local religious groups.
e. Find more cost-effective ways to transport waste within and outside the Khumbu region. For
example, the separation of bio-degradable materials at the source and conversion of that to
compost.
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f.

Initiate a pilot test of a tracking system to improve the efficiency of ad hoc pick-ups where the
collection is done through SPCC. The Central Government may need to help to develop the
tracking systems as well as help with is actual implementation.

II. Long-term priorities:
There is a strong realization among all local people that the management of the increasing amounts of
solid waste has become a major challenge in the Khumbu region. There is also a general awareness
that if solid waste is properly used, it can be a valuable resource, but if it is not effectively managed, it
can result in serious adverse impacts on environment and public health. Some of the long-term policy
priorities to sustainably managing solid waste that were expressed include the following:
a. The current practice of waste management is centered upon displacement from one place to
another. This is not a sustainable practice, as communities outside of Khumbu may refuse to
take the waste. Therefore, future waste management plans should focus on devising a waste
management plan that is NOT based upon displacement.
b. Among others, all participants recognized that plastics are a major problem. The lack of
technology, resources, and manpower are major issues in effective waste management for the
SPCC, as it is unable to offer competitive wages for clean-ups compared to those generated by
tourism, therefore there is little to no local interest. The SPCC chairman also recognizes that a
plastic ban won’t be effective without suitable alternatives in place.
c. Several participants voiced the need for innovation that is location-specific and sensitive to
local culture and values. Participants also shared the example of failed technologies in the
Khumbu region, such as donor-funded incinerators in Namche Bazaar and Tengboche that were
abandoned once expensive or unavailable replacement parts were needed. They also discussed
the need for new technologies to solve waste problems and the need for them to be locally
appropriate, processes which could be facilitated through a greater collaboration with
universities and think tanks.
d. Reduction, reuse, recycling, sorting, segregation, processing, and disposing are major steps of
integrated waste management. Other than advanced treatment and disposing technologies, the
participants also discussed the need for stricter policies regarding the processes of reducing,
reusing and recycling in the region.
e. Participants also expressed interest in innovation in waste policies and management
capacities. An example provided was that of locally successful community forestry programs
that which successfully blended innovation and management;
f. Some other ideas suggested included: (a) centralized/community composting systems, (b) an
integrated management plan that incorporates solid and liquid waste and how it can benefit
the environment (e.g., as fertilizer, etc.), (c) establishment of a governance system that would
facilitate coordination and collaboration among different stakeholders, mainly the
Municipality, Buffer Zone UC, SPCC and other local organizations, (d) creating a bioregional
approach to resource management which could connect the strengths of Khumbu (i.e.,
tourism) with the strengths of the lower Solukhumbu (i.e., vegetable farms, dairy industry,
meat) to reduce the reliance on Kathmandu- and more southern-based imports. This would also
21

discourage people from the south from migrating north to seek job opportunities, which could
more appropriately be filled by locals.
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4. Proposal for a Phased Sustainable Solid Waste Management Plan
The purpose of the preceding sections was to demonstrate several principles that have emerged during
the course of developing a sustainable solid waste management plan by the authors. They include:
a. Detailed, scientifically-valid studies have been conducted that not only demonstrate the hazards of
continuing existing solid waste burning and burying practices (e.g., Posch et al. 2015; Manfretti et al.
2010), but which also offer practical guidelines for finding Khumbu-specific and appropriate solutions
(e.g., Maharjan and Gustafsson 2019).
b. The SPCC has made significant and commendable progress in addressing many of the waste
management issues during the past two decades, particularly that of controlling the historic problem of
trail litter, the promotion of kitchen waste composting practices, and the development of basic solid
waste segregation demonstration units. Still, SPCC is a small organization that could benefit from
regular inputs from national and international sanitation engineers, universities, think tanks, and
other forms of innovative information sources.
c. Perhaps the most fundamental challenge right now is to navigate the new federalism system and the
relationships among major stakeholders and gatekeepers. There is no doubt that regulating services
like solid waste is the jurisdiction of the municipalities, which are mandated by the new constitution to
develop new plans and regulations. It is also clear, however, that municipalities will have to rely on local
institutions like SPCC and Khumbu Bijuli Company (KBC)2 to contract out specialized services such as
solid waste, electricity generation, educational services, etc. These local institutions have a long history
of operation, societal acceptance, and expertise, and it is in this sense that collaborative planning and
governance will be the central issue going forward.
d. Awareness building among local populations for the importance of a sustainable solid waste
management system, and the need for their active participation within the system, will be critical to the
success of the overall endeavor.
With these points in mind, we offer the following suggested system for reducing and/or eliminating the
problem of solid waste in the SNPBZ. As will be discussed further, we recommend that a model system
off waste collection, pre-processing, and shipment be first installed, tested, and refined in Namche
Bazaar prior to a broader dissemination throughout the national park and buffer zone.
Note that the following strategy and management plan does not include water contamination as a
result of leaking septic tanks in villages with large lodge numbers; the general ack of maintenance of
existing water pipes; absence of effective water filtration systems; and the inappropriate location of
outhouses (e.g., near or above freshwater supply sources). Although we do address the problem of
water contamination as a result of seepage from existing landfills, the other problems in the Khumbu
related to freshwater contamination are not within the scope of the present solid waste analysis and
2

Khumbu Electricity Company
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prospective solutions. Likewise, the issue of human waste management in the Everest and other
climbing basecamps represents a separate problem which will need to be dealt with in a separate
study.

5. Waste Management Plan Proposal
A. Source Segregation
Source segregation refers to the pre-collection separation of plastics, glass, aluminum, and other forms
of waste into aggregate groups by households, lodges, restaurants, bakeries, and other entities, and
store in separate bins. This practice will greatly facilitate the collection process by the SPCC as well as
the later pre-processing, packaging, and shipping activities described below.
For each lodge/household/facility, four (4) separate bins are initially recommended, including:
1.
2.
3.
4.

Plastics
Metals
Paper
Organic wastes

with additional bins added (e.g., aluminum cans, metal cans, different types of plastic) as the system
becomes more refined.
Organic wastes may be easily composted by the individual lodge or household if they have sufficient
land. On a daily or every other day basis, food scraps and kitchen wastes can be transported to and
deposited at designated composting sites, where the compost is covered with black plastic. Grass
cuttings, leftover farm produce, and cattle manure can also be added periodically to speed the
composting process, as can the periodic dampening of the compost pile by water.
The SPCC should also consider the construction and maintenance of a community compositing center
which all households can use, especially since land is scarce in densely population areas such as Namche
Bazaar.

B. Collection
The collection of solid and organic waste should continue to be supervised by the SPCC. A system of
daily waste pickup should be developed based upon the particular material, e.g.:
Monday: Plastics
Tuesday: Metals
Wednesday: Paper
Thursday: Organic wastes
Fridays and Sundays would be used by the SPPC for work at designated Environmental Station (ES) and
Material Recovery Facility (MRF) locations.
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C. Environmental Stations (ES)(waste transported to ES’s by local businesses and households)
Environmental Stations (ES) are designed to replace the open pits located throughout the park and
buffer zone and are provided specifically for those businesses or households choosing not to participate
in an SPCC-directed waste collection and management system. They should be well fenced and roofed
to avoid rainwater coming into contact with the recyclables, and also to protect contents from foraging
animals. There should be separate bins or containers labeled for plastics, metals, paper, and organic
wastes. A model ES is shown in Figure 9 below:

Figure 10. Model Environmental Station (ES) located at the Sagarmatha Next Interpretation Center, Syangboche.
Note how the ES is fenced, roofed, and contains easily identifiable collection bins for the different types of
waste deposited (photograph by A. Byers, 2019).

For Namche Bazaar, it is recommended that two (2) ES be built for convenience of use, e.g., one on the
east-facing slope and one on the west-facing slope.

D. Material Recovery Facility (MRF)(under the supervision of the SPCC and/or local groups, such as
mothers or youth groups)
The Material Recovery Facility (MRF) further segregates and pre-processes waste materials in forms
more suitable for transportation back to Kathmandu. In most cases one MRF can serve multiple villages
(e.g., Namche/Khumjung/Kunde; or Chukung/Dingboche/Pheriche/Dugla). Like the ES, an MRF is a
covered and cement-floored facility that contains (a) adequate storage space for the raw materials, (b)
appropriate, repairable waste pre-processing machines that can include shredders (for plastics),
compactors (for aluminum and steel cans), and bailers (for plastics, metals, papers), and (c) adequate
storage space for all pre-processed waste materials. Because of the availability of electricity from Lukla
to Namche, Thame, and Pangboche, power for the functioning of the MRFs should not present a
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problem in these areas. Until the arrival of hydroelectric power beyond these points, alternatives such
as hand shredding and compaction will need to be explored. Machinery within the MRF should be
compact, easily transportable, and able to be serviced within the Khumbu as opposed to any installation
requiring outside mechanical expertise. Examples are shown in Figures 11, 12, and 13 below.
Transportation of the raw waste materials from participating households to the MRF will be the
responsibility of the SPCC, and/or participating community groups such as mothers’ groups, youth
groups, or other local NGOs.

Figure 11. A basic MRF established near Pheriche by the SPCC, consisting of (a) a concrete floor to prevent
seepage and contamination of groundwater supplies, and (b) a fence to prevent animals from entering. At
present the unit is used to segregate aluminum cans (primarily San Miguel beer) from glass containers (primarily
Kukri Rum), which is a good first step (photograph by A. Byers, 2019). Remaining for installation are a roof,
storage facilities, and pre-processing machines such as compactors, shredders, and balers (see Figures 11-13
below).

Figure 12 (left) aluminum can compactor, Figure 13 (middle) (Avanti BS 400 plastic bottle shredder), and 14
(right) Harmony vertical baler (source: internet).
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Examples of MRF designs are shown in Figures 15 through 18 below (all figures courtesy of Nabin
Maharjan, CEO, Blue Waste to Value https://bw2v.com/):

Figure 15 (left): Front and back views of a sample Material Recovery Facility (MRF). Figure 16 (right): Left and
right layouts of the MRF.
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Figure 17 (left): Isometric views of a sample Material Recovery Facility (MRF). Figure 18 (right): MRF layout and
dimensions.

E. Pre-Processed Material Export to Transportation Facilities
A number of options exist for moving raw materials to ES and MRFs within the Khumbu and for
transporting the pre-processed materials from the MRF to Lukla for transportation to Kathmandu
and/or other recycling facilities. They include the following:

Transport to Environmental Stations (ES) and Material Recovery Facilities (MRF)
1. Porter: Until a system of ES and MRFs is established throughout the park and buffer zone,
porters may be the most appropriate option for the transport of solid waste to pre-processing
establishments in Syangboche or elsewhere. Syangboche is recommended as an initial MRF site
since it is centrally located for villages both to the west (e.g., Thame) as well as the east (e.g.,
Tengboche).
2. Yak/dzopio: Some of the more remote villages, such as Gorak Shep, continue to utilize yaks and
dzopkios for the transportation of supplies from Namche Bazaar back to their lodges. As the yaks
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usually make the journey to Namche empty, they could be utilized for the transportation of solid
waste to the MRF in Syangboche.
Transport to Lukla and Kathmandu/Ramechap
1. Carry Me Back: In October, 2019 the SPCC and Sagarmatha Next conducted a pilot test of the
Carry Me Back initiative, where tourists and trekking guides can carry 1 kg of pre-processed
waste from Namche Bazaar back to Lukla, Ramechap, and on to Kathmandu. The bags are
deposited by participants in Kathmandu in designated bins constructed by Blue Waste to Value
for further processing and recycling. Results of the pilot were promising, with over 4,500 bags
carried back to Lukla during the first six week of testing (October-November 2019), and
represents an effective way to engage visitors in real and meaningful ways.
2. Plane: Nepali airline companies have long cooperated with recycling initiatives within the
Khumbu by transporting the collected garbage free of cost back to Kathmandu. These
relationships should continue to be explored and developed as the sustainable solid waste
program gains momentum. However, the recent re-directing of all Kathmandu-based flights to
Ramechaap, a 4-5 hour drive to the east of Kathmandu, will require additional transport
mechanisms (i.e., trucks) from the drop off point at Ramechap to Kathmandu.
3. Helicopter: Helicopters doing longline cargo deliveries (Shree Airlines MI17 Cargo Helis, B3s)
often return to Phaplu and/or Takshindu empty once their cargos are off loaded. The possibility
of utilizing such helicopters for pre-processed waste transportation out of the Khumbu should
be investigated.
4. Cable car: Discussions are currently underway regarding the construction of a cable car system
that could deliver food and other supplies to Namche Bazaar in place of the current system of
using mules and yaks/dzopkios. A cable car system could likewise be used to transport preprocessed solid waste out of the Khumbu and back to Lukla for delivery to recycling facilities in
Kathmandu. Likewise, pre-processed solid waste could also be transported by cable car to
Chaurikharka, below Lukla, and transported to Kathmandu once the forthcoming road is
completed.

Figure 19. The “Carry Me Back” initiative is a promising way to engage visitors, increase awareness, and remove
considerable amounts of re-useable garbage from the Khumbu region (photograph by A. Byers 2019).
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Figure 20. Schematic flowchart illustrating the cycle of waste collection, pre-processing, exportation, and
recycling system.

F. Phased Region Replication
Expansion of the success at Namche will depend upon (a) the capability of the SPCC to do so, (b) the
cooperation of all stakeholders, and (c) the level of support available from the KPLRM or Gaun Palika,
SNPBZ, and other in-country funding entities. The following year-by-year replication process is
recommended:
Year 1: Lukla-Namche
Year 2: Namche-Khumjung-Kunde
Year 3: Phakding-Monjo-Tengboche-Deboche-Pangboche
Year 4: Dingboche-Chukung-Pheriche-Lobuche-Gorak Shep
Year 5: Phortse-Dole-Machermo-Gokyo
Year 6: Thamo-Thame-Marlung-Lungdhen
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Figure 21. Yearly, phased installation of recycling facilities, Years 1 through 5.

G. Phase II: Treatment of Existing Toxic Landfills, Water Contamination, and Everest BC Human Waste
As mentioned previously, approximately 58 open garbage and landfill pits were documented in 2017
throughout the Khumbu region (Maharjan and Gufstafsson 2019), a number that has now most likely
increased to about 75. Many of these are located near freshwater sources, and directly contaminate
freshwater supplies for downstream villages and communities. Others pose the threat of groundwater
contamination, particularly during the monsoon when daily rains infiltrate the open and exposed
garbage pits.
Ultimately, all 75 open pits should be excavated, segregated according to waste type (e.g., plastic,
aluminum, steel), and integrated into the recycling process established through the steps recommended
above. Likewise, the current and existing problems of water contamination through leaking septic tanks
and poor pipe maintenance needs to be seriously addressed as well, as do the recurring problems of
what to do with the approximately 12 tons of human waste generated each year by the Everest base
camp.
However, for the purposes of the current plan, we suggest that all Environmental Stations, Material
Recovery Facilities, and all transportation and recycling processes are first established and operational
for each zone of the park, as shown in Figure 20 above. Once the sustainable solid waste management
system has been firmly established, secondary problems such as water contamination can more easily
and systematically be addressed by the SPCC, local government, communities, and the national park.
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H. Partnerships with Blue Waste to Value
As mentioned in Sagarmatha Next’s “Solid Waste Management in the Khumbu Region” (Maharjan and
Gufstafsson 2019), the Kathmandu-based company Blue Waste to Value (www.bw2v.com) could
continue to be a valuable partner to SPCC in the following ways:
1. The development of efficient recyclable collection facilities (ES, MRFs, etc.),
2. The introduction of new technologies and equipment for waste segregation and processing, and
3. Conducting mobile awareness building campaigns and workshops on waste segregation, clean ups
and recycling of existing landfills and garbage pits, composting, and the recycling process.

6. Conclusion
Sustainable solid waste management in remote, high mountain environments such as the Khumbu is a
challenging, but it is a solvable problem. Success in the Khumbu could provide workable models for
other high mountain/high use regions of the world.
Prospects for success of a sustainable solid waste management process will be enhanced by:







Collaborative governance involving all stakeholders (private and public sectors),
Communication and collaboration with local governments,
Approaches and management technologies that are both location-specific and sensitive to local
culture and values,
Realistic incentives for lodge owners and other business entities to become actively involved,
An innovative and realistic management plan, with short and long-term goals, and
The active involvement of the tourist, outdoor retail industry, alpine club, and trekking and
mountaineering sectors.
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8. Annexes
A. Minutes from the 10 July 2019 Community Consultation in Namche Bazaar (N. Chhetri and M.
Shrestha)
Nepal’s Khumbu region, with its majestic beauty and unique cultural heritage, is among the most
popular destinations for tourism. Like most mountain communities, the Khumbu region remained in
isolation from the outside world until a few decades ago. This was largely due to inaccessibility and
remoteness. In recent years the Khumbu region has observed an increased flow trekkers and
mountaineers. An estimated sixty thousand hikers, trekkers and mountaineers visited during the season
of 2018, an increase of over 280% over a 20-year period. This trend is expected to continue in the
future, as hiking, trekking and mountain climbing continue to grow in popularity. The uptake of tourism
in the Khumbu region has been credited for its contribution towards the overall improvement in the
locals’ quality of life through initiatives in economic development and environmental conservation.
However, the increasing volume of tourists presents a serious threat to local environment, human
health, animal health and the health of wildlife.
Historically local waste, predominantly composed of organic waste, has been effectively used as
compost and animal feed. With growth in tourism, inorganic waste such as plastics and metals have
entered the region, without an infrastructure capable of effectively manage it. Additionally, the large
amounts of human and liquid waste generated by tourists and local population have had negative
consequences to the local environment and the health of humans and other living beings in the region.
The Khumbu stakeholders in attendance at the Sustainable Solid Waste Management Workshop were
well aware of these challenges, which are now being seriously discussed and prioritized at the local level
like others such as electricity, water supply, and education. The community-based NGO, Sagarmatha
Pollution Control Committee (SPCC), formed in 1998, has been tasked to monitor waste generated by
the lodges and households. The SPCC also routinely collects solid waste generated from households,
climbers, trekkers, and commercial establishments, translocating it to disposal sites for burning. It also
conducts awareness campaigns and behavior change sessions for communities and trekkers during the
trekking and climbing seasons. While the SPCC has pioneered waste management in one of the most
challenging environments in the world, the expected growth of tourism and accompanying waste
volumes is outgrowing its capacity to collect, process and transport waste in an effective manner.
Complicating this further is the widening gap between researchers that neglected community
engagement and inputs, as well as technologies that weren’t regionally appropriate and failed to
increase waste management efficiency.
Solid waste, together with human waste, has created negative publicity in the international and national
media, but the good work done by the locals is hardly ever mentioned. The Khumbu community, in
collaboration with SPCC and other local organizations, has a very good track record of managing waste
that is the envy of many other communities in Nepal, including Kathmandu and other cities. That said,
the Nmache community also recognizes the scale of the waste problem and the need for tackling it
before it gets too big to manage, particularly in the face of the continued growth in tourism in the near
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future. There is also a heightened interest for devising collaborative and integrated waste management
plans and strategies that can clearly address the near-term and long-term challenges.
On July 10th, 2019 a group of stakeholders representing the public (SNP, Buffer Zone Committee,
universities), private (lodge owners), and community group sectors (SPCC) gathered to discuss the
problem of solid waste management in the Khumbu region. This report summarizes the problem at hand
and avenues for future solutions. The summary does not include the opinions of the workshop
facilitators. We tried to capture the thrust if the discussions led by the stakeholders, as well as their
suggestions, but may have not been able to capture all of what was discussed during the day-long
workshop. We apologize in advance for any shortcomings. We welcome your suggestions and inputs so
that the document can become a working guideline for what is considered to be a very important issue.
Summary of Key Points Raised by Workshop Participants
1. We can do and we have been doing our part to address the challenges associated with the
growing amount of solid waste. We may not have been as successful as we wanted to be, but
we have put our effort to the best of our ability given the difficulties associated with our
challenging physical landscape. Some of the notable achievements include: 1) managing waste
in the Everest base camp and the summit, as well as maintaining trails with installation of dust
bins through the leadership of SPCC, 2) banning of the import of glass bottles, 3) initiating
“awareness campaigns” involving women and children, 4) funding SPCC in its efforts and helping
SPCC find funding sources (e.g., Coca Cola donating 50 lakhs), and 5) more importantly, initiating
some new “micro-management” strategies for waste in four different key areas, including: a)
educating people about the Buddhist Philosophy of the damaging impacts of burning and
pollution (through everyday teaching and formal school curriculum), b) teaching lodge owners
to separate waste at the source, c) educating people to compost and divert biodegradable from
the landfills, and d) involving and strengthening different local organizations in sustainably
managing waste (e.g., SPCC in pollution control, KBC in the use of electricity to dispose waste).
2. The solid waste problem in Khumbu is deeply tied to the booming tourism trade, as the
teashops and lodges started to cater to the demands of tourists by importing the goods and
commodities from Kathmandu and elsewhere. Most of the imported goods that become rubbish
are packaged plastic bags and wrappers, plastic bottles, glasses, and metal cans. These are not
easy to recycle locally, and those have to be transported to elsewhere, which in and of itself
create a major challenge for a mountain town in terms of cost of transportation, disposal, and
recycling. As our reliance on outside goods and commodities has increased, we have to start
thinking about some major issues like the disposal of highly hazardous waste (in the interests of
public health)as well as e-waste (freezers, TV, etc);
3. People of Khumbu historically used to reuse and repurpose 99% of their household waste.
However, properly disposing waste generated through imported goods has added stress to the
traditional system. The convenience of the imported goods also has had enormous impacts on
the local people losing their traditional knowledge of growing local potato varieties, e.g., when
the price of growing local potatoes is greater than that of imported potatoes, or of keeping yak
herds. Regarding the latter, the Khumbu Pasang Lhamu Rural Municipality (Village Council) has
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4.

5.

6.

7.

8.

recognized the value of keeping yak herds to maintain local culture and ecological balance in the
region, and they will be offering cash incentives to preserve thire local knowledge and genetic
resources;
Road connection is key to reducing the cost of transportation of waste. It also makes it easier to
import technology to recycle and repurpose the waste. In fact, there would be no issue of
disposing metals once the road connection to Lukla is affordable and reliable, as it would
significantly reduce the cost of exporting the metals out of the valley;
One of the most promising ways to implement a cost-effective and eco-friendly way of
transportation is to develop a ropeway system that would connect the lower plains with
Khumbu. Apart from reducing the cost of transportation (of both provisioning foods from
outside and transporting recycles), a ropeway would also reduce the demand for mules for the
transportation of goods, while reducing the damage that mules inflict upon trails and around
their shelters. It would also lessen the demand for porters from the lowlands who migrate to
Khumbu each season;
The ropeway proposal, however, is facing a huge resistance from the National Park, because
installing such a project is being criticized by environmentalists and conservation bureaucrats as
a direct threat to the national park ideals. They do so without understanding the unique parkpeople relations that exist in this valley, including the fact that there has never been a single
report of poaching or even illegal encroachments by local Sherpa communities. We have been
supportive of the conservation ideals because we know that our very livelihoods, now based on
tourism, depends upon the long-term viability of conservation; however, there has to be a
balance between conservation and development—one cannot exist without another in this
unique landscape which our ancestors have inhabited for centuries alongside its wildlife, flora
and fauna;
Our main challenge is the lack of clarity in governance of solid waste, as well as its various
sources. Since we are inside the jurisdiction of the SNPBZ, our ability to govern these along with
other resource management issues has to go through the policies governing the national park
areas. Even in the new federalism in which municipalities are expected to have greater control
over the local resources, there are uncertainties and confusion as to where the municipality can
exert its power in relation to solid waste management;
There is a widespread mistrust of the outsiders, including researchers, NGOs, and other groups,
who historically have not delivered much to our communities in spite of numerous promises;
however, it must be said that some have done a better job than others.

During the workshop, through discussion and deliberation, several ideas were generated with regards to
the challenges faced, and on how a collaborative management plan could build the capacity of the SPCC
and local stakeholders to develop a pathway to effective waste management. Below we have
synthesized the discussion into a) near-term and b) long-term priorities.
Near-term priorities: During the workshop we discussed a few near-term activities that are on the
horizon and can be initiated now through collaboration with the Village Council, SPCC and other local
stakeholders. They include:
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g. Establishment of Environmental Stations, a collection point where first-stage separation occurs,
in three major tourist hubs (Namche, Khumjung, and Khunde), as well as an increase in the
number of waste collection points and roadside bins;
h. Establish waste separation bins at the source. As a pilot, it may be better to start with a few
lodges in Namche, Khumjung, and Khunde. Also recommended was to have waste separation
bin at Chaurikharka, the Village Council’s office location;
i. Initiate incentive-based waste management activities (e.g., establish a reward or recognition
program for those settlement with excellence in solid waste management or innovation) that
can encourage communities to develop innovative approaches to manage their own waste;
j. Initiate massive (door-to-door) awareness campaigns regarding the value of separating the
biodegradable vs. non-biodegradable, recyclable vs non-recyclable wastes. In this awareness
campaign it will be important to target women’s association, youth organizations, and other
local religious groups. This also includes the education and mobilization of schools and their
surrounding communities;
k. Find more cost-effective ways to transport waste within and outside the Khumbu region for
example, the separation of bio-degradable materials at the source and conversion of that to
compost.
l. Most of the solid waste (plastic, paper and aluminum) has its origins in tourism, so encourage,
educate, and incentivize guides and porters to reduce the amount of waste being brought in.
Again, focus should be on separating the biodegradable vs. non-biodegradable waste in the
kitchen by the locals.
m. Initiate a pilot test of a tracking system to improve the efficiency of ad hoc pick-ups where the
collection is done through SPCC. The Central Government may need to help to develop the
tracking systems as well as help with is actual implementation.
Long-term priorities: There is a strong realization among all local people that the management of the
increasing amounts of solid waste has become a major challenge in the Khumbu region. There is also a
general awareness that if solid waste is properly used, it can be a valuable resource, but if it is not
effectively managed, it can result in serious adverse impacts on environment and public health. Some of
the long-term policy priorities to sustainably managing solid waste include:
g. The current practice of waste management is centered on displacement from one place to
another. This is not a sustainable practice, as communities outside of Khumbu may refuse to
take the waste. Therefore, future waste management plans should focus on devising a waste
management plan that is NOT based upon displacement;
h. Among others, all participants recognized that plastics are a major problem. The lack of
technology, resources, and manpower are major issues in effective waste management for the
SPCC, as it is unable to offer competitive wages for clean-ups compared to those generated by
tourism, therefore there is little to no local interest. SPCC chairman also recognizes that a plastic
ban won’t be effective without suitable alternatives in place;
i. The idea of creating contracts with major water and beer companies that makes them
accountable for the waste it generates was suggested, e.g., the companies would be responsible
for the collection of cans and bottles that enter Khumbu. It was also suggested that more
responsible marketing of products could also minimize waste;
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j.

Several participants also voiced the need for innovation that is location-specific and sensitive to
local culture and values. Participants also shared the example of failed technologies in the
Khumbu region. The discussed the need for new technologies to solve waste problems and the
need for them to be locally appropriate, and which may require collaboration with universities
and think tanks;
k. Reduction, reuse, recycling, sorting, segregation, processing, and disposing are major steps of
integrated waste management. Other than advanced treatment and disposing technologies, the
participants also discussed about the need for stricter policies regarding the ideas of reducing,
reusing and recycling in the region;
l. Participants also expressed interest in innovation in policies and management capacities. An
example provided was that of community forestry as an innovation of society and management.
m. Some other ides suggested included: a) centralized/community composting systems; b)
integrated management plan that incorporates solid and liquid waste and how it can benefit the
environment (e.g., as fertilizer, etc.); c) establish a governance system that would facilitate
coordination and collaboration among different stakeholders, mainly the Municipality, Buffer
Zone UC, SPCC and other local organizations; d) creating a bioregional approach to resource
management which could connect the strengths of Khumbu (i.e., tourism) with the strengths of
the lower Solukhumbu (i.e., vegetable farms, dairy industry, meat) to reduce the reliance on
Kathmandu based imports. This would also keep those from the south from migrating north to
seek job opportunities.

B. Minutes from the 23 July 2019 Kathmandu Consultation (M. Shrestha)
The Kathmandu workshop was attended by 12 participants, which included Mr. Gopal Regmi (District
Coordination Officer, Solukhumbu), Kundan Sharma (Nepal Tourism Board), Ang Dorjee Sherpa
(Chairperson, SPCC), Phinjo Sherpa (HMSP, SN), Ang Temba Sherpa (SPCC), Yangji D. Sherpa (SPCC),
Nishan Sherpa (SPCC), and Nabin Bikash Maharjan (BWSV). Our meeting started with a presentation by
Netra dai, which has similar content as in the Namche workshop; we also summarized the main ideas
discussed in the Namche workshop into four major themes/topics: 1) Capacity building and operational
efficiency (of SPCC and Gaun Palika), 2) Technological, social and institutional innovations, 3)
Collaborative planning and governance, and 4) Education and communication. Our stakeholders
appreciated the updates given to them, and provided some thoughtful and constructive responses on
our summary. Let me try to highlight some major themes emerged during our discussions—these are
mostly drawn from the ideas shared by Mr Regmi, Ang Dorji, Nabin, Ang Temba and Yangji. Much of
these echoed the sentiment expressed in Namche, but there were some insightful and useful strategies
shared.
1. Solid waste in Khumbu is a product of booming tourism which has become a backbone of the
local economy. The more tourists we get, the more solid waste will be generated. Prevention
measures than reactive measure should be the major part of our future strategies—these
include limiting the number of tourists entering the SNPBZ, which may be challenging itself and
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may be resisted by lodge owners, could be more effective. This can be done by a combination of
strategies, including charging higher fees during the high season, encouraging high value
tourism, developing infrastructures other destinations (e.g., Annapurna, Manaslu,
Kanchenjunga).
2. This nexus of booming tourism, economic growth in the region, and increasing rate of solid
waste also means any measure to control solid waste will have to consider the basic economics.
We cannot simply push the control agenda based on environmental and public health reasons
alone—those agenda will have to be cost-effective, especially given the higher transportation
and disposal costs for mountainous regions like Khumbu. Without affordable and practical
alternatives, there is no viable incentive for the residents to buy in some strict measures—some
of which have worked while others failed miserably (e.g., plastic ban vs bottle ban, incinerator in
Namche). This also means solid waste management strategies could be tied tightly with the
tourism management plan of this region.
3. “Polluters pay” models have been successful elsewhere, and it could be applied in the Khumbu
region as well—as of now, there is no specific example of this model, other than SPCC’s
imposition of deposits for the mountaineers. However, this cannot be a silver bullet, because
this type of idea is often seen as imposition from the outside and the local residents may resist
them if those are seen as an outside agenda. It can just be part of a comprehensive plan that
combines other incentivizing measures (e.g., education, rewarding prizes in the competition
among residents and villages). Formal rules like this are only effective if these are initiated by
the local residents and there is a strong sense of ownership. It would also make the job of
bureaucrats easier and effective.
4. Perhaps the most fundamental challenge right now is to navigate the new federalism system
and the relationships among major stakeholders and gatekeepers. There is no doubt left that
regulating services like solid waste is the jurisdiction of the Municipalities—they are mandated
by the new constitution to develop new plans and regulations, and they also have more control
over financial and human resources. They are also new and are still figuring out the bureaucratic
mechanisms. It is, however, also clear that they will have to rely on local institutions like SPCC
and KBC to contract out in the specialized services (e.g., solid waste, electricity, education).
These local institutions have long history, societal acceptance, and expertise. It is in this sense
the collaborative planning and governance will be the central issue going forward.
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C. Survey of landfills in the upper Imja Khola alpine region (A.Byers)
A survey of existing and historic landfills in the upper Imja Khola alpine region was conducted by PI Alton
Byers between 15 and 19 July, 2019. The survey demonstrated that, as opposed to the single pits per
village identified by the Sagarmatha Next program (Maharjan and Gufstafsson 2019), there are in fact
multiple pits throughout the various village regions, some of which have been abandoned, and others
buried years ago. Both will continue to represent environmental and health hazards for people and
cattle for decades to come unless excavated, segregated, pre-processed, and transported to recycling
facilities.
The landfills located and surveyed are shown below:

1. Dingboche (4410 m) Date: 15 July 2019
Lat-Long: N27.89075
E86.82970
Type of Disposal: Pit #1: Used to be walled, now a landfill
Dimensions: (l x w) 12 m x 12 m
Burned? Yes
Estimated composition: 60% metals, 40% plastics/paper/cloth
Description: This pit was here when the sauji came 10 years ago and has been used for a long time. Used
to be walled, but the wall was broken and now it’s a landfill. Considerable wind-blown trash around the
area, not well maintained, cattle roam inside. About 200 m from the Everest resort, due south of
Dingboche village
2. Dingboche (4410 m)
Date: 15 July 2019
Lat-Long: 27.89441
86.83200
Type of Disposal: Fence Exclosure #2
Dimensions: (l x w) (same as #1)
Burned? NA
Estimated composition:
Description: New cement/wire frame exclosure identical to #1. Already being used with some metal in
the smaller bin and misc. garbage in the larger.
3. Dingboche (4410 m)
Date: 15 July 2019
Lat-Long: 27.89040
86.82976
Type of Disposal: Fence Exclosure #1
Dimensions: (l x w)—metal exclosure = 11 m x 6 m
Bottle exclosure = 3.5 x 6 m
Burned? No
Estimated composition: Segregated metal (beer cans) and glass (Kukri rum bottles)
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Description: New cement-rock-fence exclosure; 11 x 6 m meant for metal, 3.5 x 6 m meant for bottles.
We think they’ll burn the plastic. Located on edge of cliff above the river. Sponsored by KACC. Kapindra
said all of this metal and glass will be shipped out, with the plastics burned.

4. Dingboche (4410 m)
Date: 15 July 2019
Lat-Long: 27.89237
86.82825
Type of Disposal: Pit #2
Dimensions: (l x w)
Burned? Yes
Estimated composition: 80% rusted tins, 20% new plastics
Description: Burned, circular pit located above the village (below the cement floored exclosure).
Drainage to lodges and fields below could be problematic. Paper wrappers blown around from the pit.
5. Dingboche (4410 m)
Date: 15 July 2019
Lat-Long: 27.89441
86.83217
Type of Disposal: Pit #3
Dimensions: (l x w)
Burned? Yes
Estimated composition: 80% rusted metal, clothes, new tins
Description: Semi-walled (one side), right next to the new fenced exclosure. Looks very old. Located
above the main trail to Chukung above potato fields
6. Dingboche (4410 m)
Date: 15 July 2019
Lat-Long: 27.88853
86.82736
Type of Disposal: Pit #4
Dimensions: (l x w) 6 m x 4 m (and 1 m high)
Burned? No recent burning observed
Estimated composition: Mostly rusted tins, plastics (bags, melted bottles, rice bags), some bottles
Description: Located on cliff dropping down to the Imja Khola with a stone wall of the edge. Located
immediately next to a small pit to the east (see photo)—appears not to have been used in some time
7. Dingboche (4410 m)
Date: 15 July 2019
Lat-Long: 27.88847
86.82740
Type of Disposal: Pit #5
Dimensions: (l x w) 4 x 4 m by 1 m deep
Burned? Old burning only
Estimated composition: Old rusted tins
Description: Located right next (east of) #4 pit, with earthen bank on the cliff edge; appears not to have
been used in some time, only old rubbish found
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8. Dingboche (4410 m)
Date: 15 July 2019
Lat-Long: 27.888840
86.02729
Type of Disposal: Pit #6
Dimensions: (l x w)
Burned? Yes, recent
Estimated composition: Old doko baskets, plastic sheetining, tins, plastics.
Description: Appears to be a newer pit with rock and alpine turn wall on edge of cliff above Imja Khola.
Leaching of toxic chemicals after rains or snowfall down to the Imja Khola can’t be good. Located about
100 m due south of the first lodge upon entering Dingboche. Located about 20 m west of pit #5.
9. Chukung (4733 m)
Date: 16 July 2019
Lat-Long: 27.90306
86.87160
Type of Disposal: Pit
Dimensions: (l x w) 25 x 25 m
Burned? Yes
Estimated composition: See below
Description: A large, walled pit half filled with burned garbage, rusted large-volume food cans, lots of
plastic water bottles, aluminum beer cans, large white plastic/woven bag of (possibly) Island Peak BC
garbage. Surprisingly large volume. Located ~50 m S of the Lhotse stream and channel. There is also a 4
x 4 m burning pit attached to the south side of the main walled pit, recently used. Located abouit 50 m
south of the Lhotse stream and channel. There is also a 4 x 4 m burning pit attached to the south side of
the pit.
10. Pheriche (4282 m)
Date: 19 July 2019
Lat-Long: 27.89060
86.82115
Type of Disposal: Buried pits
Dimensions: (l x w)
Burned? Yes, in old pits, now buried.
Estimated composition: Old pits were buried.
Description: High on a bluff overlooking Pheriche to the north is the traditional dumping ground. There
are at least 6 old pits that have been buried and covered with 6-10” boulders. There is one newer rocked
walled exclosure with signs of recent burning, and a new fenced exclosure with a large space for metals
and a smaller one for glass bottles. Glass is overwhelmingly Kukri Rum bottles, and the metal is
overwhelmingly San Miguel aluminum cans3 with assorted other metals. Looks like a very good first step
re: waste segregation, now they just need an MRF for pre-processing (shredding, composting) and
3

This argues for some form of communication with the San Miguel and Kukri Rum companies in terms of providing
some form of financial assistance toward the development of a sustainable solid waste management system in the
Khumbu. Even a one-time donation would be of value, and the global publicity generation would be good for both
businesses.
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transportation out of Khumbu for recycling in Kathmandu or elsewhere. Also note that in the new
fenced exclosure there is no separate bin for plastics, which I understand are destined to be burned as
per the SPCC plan. This will amount to tens of thousands of plastic water bottles burned per year, which
is not good.
The same scenario applies to the two new fenced exclosures in Dingboche—praiseworthy, but not quite
there yet in terms of taking care of one of the major sources of atmospheric and groundwater
contamination (i.e., burned plastics).
11. Dugla (4608 m)
Date: 19 July 2019
Lat-Long: 27.92369
86.80466
Type of Disposal: Circular walled exclosure and pit
Dimensions: (l x w) 4 m diameter and approximately 50 cm high
Burned? Yes
Estimated composition: Evidence of multiple burnings of rusted cans, old thermoses, plastics
Description: Circular walled exclosure. Considerable spillover into the ravines below.
12. Dugla (4608 m)
Date: 19 July 2019
Lat-Long: 27.92349
86.80483
Type of Disposal:
Dimensions: (l x w)
Burned? Yes
Estimated composition: (see below)
Description: Looks like it was originally a pit walled in on one side that became willed with burned
garbage. There are now new accumulations downslope in a natural ravine or depression consisting of
old burned cans, lots of plastic water bottles, soup wrappers. Some spillover probably due to dog and
cattle foraging.
Total volumes of both pits seem to be actually quite small given the volume of traffic that comes
through here, and the years that have passed since the open pit disposal and burning systems were
established.
13. Lobuche (5030 m)
Date: 19 July 2019
Lat-Long: 27.94701
86.81115
Type of Disposal: Open and active pit (main); there at least 6 buried pits across the stream, east of the
village
Dimensions: (l x w)
Burned? Yes
Estimated composition:
Description: About 300 m east of the village and across the stream, walled on the downslope side with
burned garbage (including a blue plastic expedition barrel and solar parabolic water heater) piled up
behind. Mostly large volumes of rusted tin cans, plastic water bottles, plastic rice bags, etc. Evidence of
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frequent burning from fire scars on the rock walls and ground surrounding the dump. Bottle are mostly
Kukri Rum, beer cans mostly San Miguel. Considerable spillover into the flood plain from wind, dogs,
cattle.

14. Gorak Shep (5161 m)
Date: 19 July 2019
Lat-Long: 27.97146
86.82199
Type of Disposal: Everest BC human waste disposal site
Dimensions: (l x w)
Burned? NA
Estimated composition:
Description: I found the 7 rock walled pits/exclosures for the Everest annual human waste dump site
that I first discovered in 2011. Four are covered with rocks and three with soil and alpine turf and rocks.
Appears to be well composted, and the “perennial stream” that the pits are located in that concerned
me so in 2011 never seem to have washed over the pits as expected. There is some buried garbage
accumulations as well. So maybe solar composting works here? The lodge sauji and Sange (porter from
Makalu) both said that the old pit used to be located across the old lake bed, towards the Everest BC,
but that it was moved to this site some 10 years ago, and they insist that this is the only dumping site in
use, that there are no others. Tommy was given the same information when he asked informants in
Namche and vicinity.
15. Gorak Shep (5171 m)
Date: 19 July 2019
Lat-Long: 27.98073
86.82822
Type of Disposal: Pit and incinerator
Dimensions: (l x w)
Burned? Yes
Estimated composition: Rusted cans, burned plastics, plastic rice bags.
Description: Located due east of the Himalayan Lodge. At least 6 old buried pits, one with a wall. One
stone incinerator. One walled pit next to the incinerator is in use. One open pit next to the incinerator is
in use.
I also GPS’d the location of the second and currently used pit due east of the new lodges under
construction. In place of the one big pile of garbage that I photographed in 2011, there are now at least
5 buried pits. Then a third open and in use pit near the large solar panel installation to the north of
town, with the usual plastics and cans plus a couple of satellite dishes thrown in.
So, garbage disposal continues to be a major problem here in Gorak Shep, which is not surprising given
the volume of tourists who pass through here each year. Garbage has also been dumped into dozens of
rock depressions and buried with rocks. In fact this entire old moraine to the east of Gorak Shep has
been one big dumping ground for years, and it continues to be so to this day.
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16. Gorak Shep (5161 m)
Date: 19 July 2019
Lat-Long: 27.98460
86.83326
Type of Disposal: 5 more buried Everest BC human waste pits
Dimensions: (l x w)
Burned? NA
Estimated composition:
Description: Located just off the trail to the Everest BC north of Gorak Shep. This is the location of the
old human and solid waste dumping grounds noted above. The largest pit seems like it’s seen some
recent use, the others are much older and thoroughly buried.
 Gorak Shep is a particularly trashy place with open waste pits, buried waste pits, trash sticking
out of any rock crevasse close to town, and even trashy camp sites. This is not surprising given
the very high altitude, annual number of visitors, and lack of proper waste disposal systems.
Gorak Shep should therefore be a high priority work site!
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