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BRIEF BACKGROUND OF THE STATE 

 

Sikkim is an Indian State nestled in the Himalayan mountains.The state border 

Nepal to the west, China’s Tibet Autonomous Region to the north and east, and 

Bhutan to the south east and state of West Bengal to the south. With around 6.0 

Lakh inhabitants, Sikkim is the least populous state in India and second smallest 

state with total geographical area of 7096 sq.km. 
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The first Hospital  was established  in the year 1917 by then Chogyal Sir Tashi 

Namgyal.It was with 10 beds in patient, which became centre of medicine in 

Sikkim though it was initially poorly equipped. But in ensuing decades down, 

Sikkim has made significant progress in providing health care services to the 

people of state., The vision is to foster a healthy society through provision of 

quality health care services for all its citizens from womb to tomb and to reach up 

to the remotest village of Sikkim. There have been manifold improvement in 

infrastructures, capacity building, manpower placement and in delivery of 

comprehensive services through the network of: 

1. 147 Primary Health Sub Centers(PHSC) 

2. 24 Primary Health Centers(PHC)  

3. 2 Community Health Centre(CHC) 

4 1000  Bedded New STNM  Hospital. 

5. 500bedded Central Referral Hospital cum Medical College set up in 

collaboration with Manipal Pai Foundation Group under private 

management. 

 

The remarkable milestones achieved by Government of Sikkim in health sector is 

reflected by drastic change in many health indicators  i,e. rapid fall in Crude Death 

rate, Improvement in Infant Mortality Rate, Complete immunization ,improvement 

in institutional Deliveries etc.  

With the inclusion of Sikkim in North East Council, health department is 

continuously getting benefit in the field of increase in manpower like  MBBS,BDS 
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specialist Doctors and Infrastructural developments as well as procurement of 

critical equipments. 

 

OBJECTIVE OF THE PROJECT: 

Medical waste are generated in huge quantities with up gradation of health 

facilities  in the state and poses great challenges to the health & Family Welfare 

department, Government of Sikkim  . 

Biomedical wastes, are those potential hazardous waste materials that consist of 

solid, liquid, sharps and laboratory wastes which pose grave danger to the health of 

humans as well as other living organisms. And in some cases, it may be lethal too. 

It is of extreme importance that this waste must be properly managed and disposed 

off safely so as to prevent outbreak of infections to general public and disturb the 

health care setting in a society. It is essential to understand what biomedical waste 

is, there classification and management accordingly. In this paper, a concise effort 

is undertaken so as depict biomedical waste substances generated, their origin and 

the method to deal with them effectively.  

CLASSIFICATION OF HOSPITAL WASTE: 

 General waste: the waste generated from office, administrative office 

kitchen, laundry and stores. This waste is non-hazardous to human beings.   

 Sharps: Hypodermicsyringes, needles attached to tubing, scalpel blades, 

razor, nails, broken glass pieces, etc  
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 Infected waste: Equipment and instruments used for diagnostic and 

therapeutic procedures, waste from surgery like tissues and organs removed 

and autopsy.   

 Chemical waste: Formaldehyde used for preserving tissues and organs, 

fixer and developers used in radiology department. Solvent like Xylene, 

acetone, ethanol and methanol used in the laboratories.   

 Radioactive waste: Various radioactive waste generated through the 

activities of the department like research activity, clinical laboratory and 

nuclear medicine department.   

 Cytotoxic drugs: Anti-cancer drugs Categories of Biomedical waste:  

 

WASTE SEGREGATION&TREATMENT CHART AS PER BMW RULES 

 

COLOUR 

CODES 

CONTAINER WASTE 

CATEGORY 

TYPE 

TYPE DESCRIPTION 

 

 

  

TREATMENT 

YELLOW 

Yellow 

Bucket with 

Yellow 

coloured 

Non-

Chlorinated 

Plastic Bags 

Infectious 

Waste 

 Human Tissue, 

Organs & body 

parts 

 Animal Waste 

 Microbiological & 

biotechnology 

waste 

Incineration 
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 Items 

contaminated with 

blood & body 

fluids 

 Dressings 

RED 

Red Bucket 

with Red 

Plastic Lining 

Bags 

Infectious 

Waste 

 Disposable items 

like infected I.V. 

set/bottles 

 Catheters/Ryles 

tubes 

Cannulas/Urinary 

Bags 

 Cut syringes 

 Gloves 

 Infected 

Disposable plastic 

waste 

(Laboratory) 

Microwaving 

Autoclaving 

Chemical 

Disinfection 

WHITE 

Puncture 

Proof 

Container 

Sharp Waste 

 Needles, Syringes 

 Needles tip cutter 

or burner scalpels 

 Blades or any 

other 

contaminated 

sharp objects 

 Discarded and 

After 

disinfection/s

trained and 

disposed in 

the 

designated 

sharp pit 
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contaminated 

metal sharps 

BLUE 

Cardboard 

Boxes with 

Blue colour 

marking 

Glassware 

Waste 

 Broken or 

discarded 

contaminated glass 

including 

medicines, vials & 

ampoules except 

those 

contaminated with 

cytotoxic wastes 

 Laboratory slides 

Disinfection 

(by soaking 

the washed 

glass waste 

after cleaning 

with 

detergent 

&sodium 

hypochlorite 

treatment) or 

through 

autoclaving 

or 

microwaving 

and then sent 

for recycling 

BLACK 

Black Bucket 

with Black 

Lining Bags 

General 

Waste 

 General office 

waste 

 Packaging 

materials 

 Non-contaminated 

waste 

 Left Over food 

Common 

General 

Waste & 

Final disposal 

in Municipal 

Bins 
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Biomedical waste management plays vital role in preventing any outbreak of 

infectious diseases and protecting the society from transmission of these diseases. 

Here are few benefits that biomedical waste management programs provide:  

 Hygienic and healthy environment in medical center 

  Low incidence of community and occupational health hazard 

  Low impact on ecological system 

  Potential epidemics are prevented 

  Improved public health and cleaner environment . 

   Improve image of the healthcare establishment and increased quality of life 

 

NEED AND IMPORTANCE OF THE PROJECT: 

The COVID-19 pandemic has burdened state’s already stressed waste management 

system.  COVID-19 related bio-medical waste   includes personal protective 

equipment (PPE), gloves, face masks, head cover, plastic coverall, helmet suit, 

syringes among other gears and medical equipment used by both healthcare 

providers and patients. The amount of COVID-19 related bio-medical waste has 

been on the rise. Covid waste is generated in Covid Hospitals,dedicated Covid care 

Centers,home quarantine, and other non healthcare establishment like salons,hotels 

and home.   

Some of  the existing practices for disposal of theses waste attract lot of public and 

academicians objection in view of open dumping of the waste, obnoxious order and 

flies menace etc. It also poses great risk of ground water contamination due to 

Draft No. DFA/115226 Attachment:Annexure B.pdfDraft No. DFA/115226 Attachment:Annexure B.pdfDraft No. DFA/115226 Attachment:Annexure B.pdf
1062

https://swachhindia.ndtv.com/tag/covid-19/
https://swachhindia.ndtv.com/tag/bio-medical-waste/


Page | 10 
 

percolation. Finding a scientific solution to the BMW disposal problem is prime 

consideration of the Government as it is connected with public health issues. 

 

Hence in order to deal BioMedical Waste(BMW )management  efficiently and  in 

more scientific  way, Health & Family welfare Department Government of Sikkim 

has proposed to strengthen  existing BMW management system in the state by 

adding  following equipments for waste treatment 

INCINERATOR 

Incineration is a thermo-decomposition process where the components present     

in the waste stream are ionized into harmless elements at a higher temperature in 

the presence of oxygen Particularly, it involves converting waste materials into 

ash, flue gas, and heat. The ash mostly consists of inorganic components of waste 

and can be in the shape of solid lumps or particulates carried by the flue gas. The 

flue gases are supposed to be cleaned of particulate and gaseous contaminants 

before being released into the air.   
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INCENERATOR 

Incineration System of the Biomedical waste consists of the following: 

 Primary Chamber 

 Post Combustion Chamber(Secondary Chamber) 

Primary Chamber is a cylindrical furnace duly lined with refractory materials of 

adequate thickness. A hearth is located inside the furnace on which the waste burns 

continuously. The air is admitted through manifold located at the bottom  of the 

furnace. Auxiliary fuel, LDO/HSD is fired through the burner. The main function 

of the chamber is to burn  the waste in starved conditions .The temperature of the 

furnace is raised to 850 +/- 500C. 

Secondary chamber is vertical cylindrical  side fired furnace located adjacent 

to primary chamber and the main function is to complete combustion of organic 
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volatiles/smoke coming from primary chamber. This is achieved by raising 

temperature of gas to 1050+/- 500C. 

The gas coming out of the secondary chamber at 1050 is diluted , cooled and 

quenched /scrubbed in venture scrubber. Flue gas is cooled by thoroughly mixing 

with water. 

 

Advantages of Waste Incineration 

1. Decreases Quantity of Waste 

2. Efficient Waste Management 

3. Reduction of Pollution 

4. Incinerators Have Filters For Trapping Pollutants 

5. Saves on Transportation of Waste 

6. Provides Better Control Over Odor and Noise 

7. Prevents the Production of Methane Gas 

8. Eliminates Harmful Germs and Chemicals 

9. Incinerators Operate in Any Weather 

10. Effective Metal Recycling 

11. It has a Computerized Monitoring System 

12. Uses of Ash 

13. Occupies Relatively Small Space 
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14. Uncontaminated Groundwater 

 

EXISTING INCINERATOR 

At present 1000 bedded New STNM hospital has one  incinerator with 

installed capacity of 50kg /hr burn rate only and is insufficient even during normal 

functioning  period of hospital. It is overloaded  due to accumulation of huge 

quantity of   Infectious waste generated   in  Covid care centres, quarantine centres 

in and around the capital. The  machine breaks down frequently due to continuous 

operation for extended period of time causing backlogs of waste. Hence, one  

additional Incinerator with capacity 50 Kg /hr burning rate is proposed for  New 

STNM Hospital, East Sikkim. 

 

The other incinerator is proposed for Gyalzing District Hospital located at 

west Sikkim. The hospital being 100 bedded ,     incinerator  with the   capacity of  
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            EXISTING INCINERATOR OF GYALZING HOSPITAL 

15-20 kg/hr is  proposed.The existing incinerator  was installed in the year 2003 

and is in dilapidated condition .It has outlived the serviceable life.  
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AUTOCLAVE MACHINES: 

 

An autoclaving machine is a device that sterilizes regulated medical waste. It uses 

steam heated to approximately 300 degrees Fahrenheit to achieve this sterilization. 

The machines can be set at different temperatures and run through a number of 

cycles. Some autoclaves offer numerous functions, such as special cycling or 

vacuum functionality. The key to sterilization in a medical setting requires heat. 

Lots of heat. Steam is extremely effective in producing the heat required to kill 

microbes. It achieves this by breaking down cellular proteins and causing them to 

coagulate. The length of time it takes for an autoclave to sterilize an object depends 

on the temperature of the steam.. That waste is put into the machine on carts, the 

door is shut, and steam temperatures set up to 300° kill infectious or hazardous 

microbes in timeframes averaging 30 minutes to an hour. Afterward, the waste is 

considered non-infectious. Because it doesn’t pose a bacterial or infectious threat, 

it can be treated as solid trash and shipped out on a non-hazardous manifest to a 

non-hazardous landfill. 

 

Medical waste autoclaves are used specifically for regulated medical waste, 

which involves anything contaminated by blood, bodily fluids, or other potentially 

infectious materials. That includes: 

 Used medical sharps and sharps containers. 

 Bloody bandages or gauze. 

 Masks or gowns ,PPE(worn by doctors or patients). 

This regulated waste is sometimes referred to by several other names, including red 

bag waste and bio hazardous material. 
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RECTANGULAR HORIZONTAL AUTOCLAVE 

 

Total 5(Five) number of 450 ltrs rectangular horizontal autoclave is proposed for 

following health facilities of the state.  

1. New STNM Hospital,Gangtok 

2. Namchi District Hospital,South Sikkim 

3. Singtam District Hospital,East Sikkim 

4. Gyalzing District Hospital,West Sikkim 

5 Mangan District Hspital,North Sikkim. 

There is only one autoclave designated for  biomedical waste  at New STNM   

hospital. Considering  amount of waste generated , it is felt necessary to provide 
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one more   machine to STNM  for smooth management .The other four is for  

District hospitals since  there is no designated autoclave for BMW  management in 

District hospitals till date. 

 

SHREDDER. 

One of the major reason for spreading of infections from biomedical waste is 

reusing of waste discarded by the health care establishmets. To avoid such 

infections, the auotoclaved medical waste categories are shredded to pieces before 

being disposed or recycled. 

 

       SHREDDER 

Shredders are used to destroy plastic and paper waste to prevent their reuse. The 

function of a shredder is to mutilate the already disinfected waste. 

The shredder is usually used in combination with an autoclave or a microwave. It 

could be used in individual institutions or in common treatment and disposal 

facilities. This also reduces the bulk of waste making transportation easy. The 

waste is fed into a hopper leading to a set of revolving blades/shafts that cut the 
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waste into small pieces. These pass through a mesh and are collected at the bottom. 

Larger particles retained on the mesh are once again passed through the cutters. 

The slow moving high torque shredders are less likely to need maintenance than 

the high speed granulators. These machines do not have frequent problems with the 

shafts or blades because of their slow movement and need do not undergo wear and 

tear that should necessitate periodic replacement. 

Common categories of Bio-medical waste that need to be shredded are: 

1 Syringe 

2 Saline Bottles 

3 IV Tubes 

4 Catheters 

5 Other Plastic Tubing 

 

One Shredder with a capacity of 15-20 kg is proposed for District Hospital 

Singtam,East Sikkim as the existing one is quite old and irreparable. 

 

HIGH FLOWNASAL OXYGEN SYSTEM 

High-Flow Nasal Oxygen Treatment is a non-invasive respiratory support therapy 

that delivers warm, humidified, oxygen-enriched air to patients, usually using a 

nasal cannula. Typically used in spontaneously breathing patients who typically 

require oxygen at higher flow rates. It can provide respiratory support of patients 

with acute hypoxemic respiratory failure and prevent subsequent intubation when 

used correctly. This greatly enhances patient comfort and ease of use. 

High-flow nasal oxygen (HFNO) is delivered by an air/oxygen blender, an active 

humidifier, a single heated circuit, and a nasal interface. It delivers adequately 

heated and humidified medical gas at flow-rates of up to 60 L/min, and is 
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considered to have a number of physiological benefits, including the reduction of 

anatomical dead space and work of breathing, the provision of a constant fraction 

of inspired oxygen with adequate humidification and a degree of positive end-

expiratory pressure (PEEP) .Although HFNO was originally utilised in 

neonatology, its use has extended to adult critical care. 

 

 

Oxygen therapy is recommended for all severe and critical COVID-19 patients, 

with low doses ranging from 1-2 L/min in children and starting at 5 L/min in adults 

with nasal cannula, moderate flow rates for use with venturi mask (6-10 L/min); or 

higher flow rates (10-15 L/min) using a mask with reservoir bag. In addition, 

oxygen can be delivered at higher flow rates and in higher concentrations, using 
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high-flow nasal cannula (HFNC) devices, non-invasive ventilation (NIV) and 

invasive ventilation devices. 

Keeping in view the  recent surge of Covid -19 cases in the State and its 

severity ,12(Twelve ) number of HFNO machines  (i.e 5 Adult & 5 Pediatric) is 

proposed for new STNM Hospital. 

 

  

 

 

 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
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6/3/2021 Gmail - Proposal of the State of Sikkim for procurement of equipment for strengthening of Bio-Medical Waste Management (BMW) Sy…

https://mail.google.com/mail/u/0?ik=b635a5f8a6&view=pt&search=all&permthid=thread-a%3Ar-7857120147425179162&simpl=msg-a%3Ar-5048… 1/1

nepip pip <nepip12@gmail.com>

Proposal of the State of Sikkim for procurement of equipment for strengthening
of Bio-Medical Waste Management (BMW) System & High Flow Nasal Oxygen
(HFNO) System with funding under NESIDS - comments reg. 
1 message

nepip pip <nepip12@gmail.com> Wed, Jun 2, 2021 at 4:51 PM
To: nitai.kumar@gov.in
Cc: robert.elangbam@nic.in, Dr Himanshu Bhushan <drhbhushan@gmail.com>, VARINDER KAUR BHALLA US
<vk.bhalla@nic.in>, sk.singh13@nic.in, sonortheast@yahoo.com, ashish.ksharma19@gov.in

Sir,
  I  am directed to send herewith scanned copy of OM F.No.Z-14011/9/2021-NHM-III dated 2nd June, 2021 on the
above subject.

With regards,
NHM-III Division
M/o Health & Family Welfare
Ph : 011-23062869 

OM dated 2nd June, 2021.pdf 
901K

2196629/2021/NHM-III
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F. No. M-13013/43/2020-S-NE  

Government of India 

NITI Aayog 

(NE States Division) 

NITI Bhawan, Sansad Marg 

New Delhi-110001 

Date: 14.06.2021 

OFFICE MEMORANDUM 

  

Subject: Project Proposals submitted by Govt. of Manipur, Mizoram, Assam, Tripura, 

Meghalaya and Sikkim under NESIDS. 

            Please refer to M/o DoNER’s OM dated 11.05.2021, 13.05.2021 and email dated 

28.05.2021 forwarding Project Proposals submitted by Govt. of Manipur, Mizoram, Assam, 

Tripura, Meghalaya and Sikkim under NESIDS for strengthening of Health Infrastructure and 

COVID-19 facilities in these states. The proposals have been examined in NITI Aayog and the 

comments are as under:  

1. Manipur:  

i. The project proposals are supported if the procurement is in line with MoHW and IFD 

rules. 

ii. In addition to specialized secondary care, robust primary is essential to improving maternal 

& child health outcomes in a cost effective manner. There is a large shortfall of primary 

care facilities, especially SCs. There should be a concurrent focus on strengthening the 

primary healthcare network. 

  

2. Mizoram: The project proposals are supported if the procurement is in line with MoHW and 

IFD rules. 

  

3. Sikkim: Project proposals are supported if the procurement is in line with MoHW and IFD rules. 

  

4. Tripura: 

i. The project proposals are supported if the procurement is in line with MoHW and IFD 

rules. 

ii. The Rural Health Statistics 2019-20 indicate no shortfall of sub-centers in rural or tribal 

areas. However, they indicate a shortfall in urban PHCs, tribal PHCs, and rural CHCs. 

Kindly clarify the need for further SCs given the RHS 2019-20 show no shortfall. 

iii. Further, the proposed SCs should be built as per the HWC requirements since all SCs are 

to be converted to HWCs.  

 5. Assam:  

i. The project proposals are supported if the procurement is in line with MoHW and IFD 

rules. 

ii. The rationale for the quantity demanded based on need and existing gap may kindly be 

clarified. 

Contd…2/- 
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6. Meghalaya: NITI Aayog supports the project proposal. 

  

 
(T.Kabilan) 

Director (NE States) 

 

To, 

  

Shri N.K.Saha 

Under Secretary 

M/o DoNER 

East Block-10, Level 4 

R.K.Puram 

New Delhi-110066 
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