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1. PROJECT DESCRIPTION  

The Royal Government of Cambodia (RGC) received fund from the International Development 

Association (IDA Credit No. 5813-KH; MDTF Grant No. TF0A3114) for the Cambodia Health Equity 

and Quality Improvement Project (H-EQIP). The objective of project is to improve access to quality 

health services for the targeted population groups with protection against impoverishment due to the 

cost of health services in the Kingdom of Cambodia, and to provide immediate and effective response 

in case of an eligible crisis or emergency. The project has 4 components namely: Component 1: 

Strengthening Health Service Delivery, Component 2: Improving Financial Protection and Equity, 

Component 3: Ensuring Sustainable and Responsive Health Systems, and Component 4: Contingent 

Emergency Response Component (CERC). CERC, with a provisional zero allocation, was created to 

allow for the reallocation of financing in accordance with the IDA Immediate Response Mechanism to 

provide an immediate response to an eligible crisis or emergency, as needed. Upon the request from 

RGC, CERC has been activated on March 27, 2020 and US$14 million was reallocated from other 

project component budget to finance the implementation of Cambodia National Action Plan for 

Responding to COVID-19.  Action plan prepared to be financed when activating CERC includes 

supplies of laboratory equipment and reagents, medical equipment and consumables, renovation of 

hospital and laboratory buildings for testing and treating COVID-19, and ambulances.  

In responding to COVID-19, the National Public Health Laboratory (NPHL) has been deployed as 

the national laboratory to provide COVID-19 testing. Under the CERC action plan, MOH planned to 

upgrade/renovate NPHL by equipping it with sophisticated laboratory equipment and its associated 

equipment, consumables, and reagents. Upon the arrival of some procured equipment and machine, 

National Institute of Public Health will immediately start its laboratory upgrading and renovation 

activities.  

1.1 Description of Project Site 

1.1.1 National Institute of Public Health 

NIPH and its NPHL, known as a national reference laboratory, are working on promoting and 

strengthening laboratory quality service for public health. With highly qualified and experienced 

technical staff, NPHL offers high quality services at a reasonable price. Laboratory results used 

particularly for diagnosis of diseases, are ensured through the up-to-date technologies and the use of 

Laboratory Quality Management System (LQMS). 

1.1.1.1 The organizational structure of NIPH 

NIPH was established in 1997 in Phnom Penh, Cambodia, as a successor to the National Center 

for Hygiene and Epidemiology. NIPH has become a semi-autonomous public institute (or a public 

administrative establishment) since 2007. Its management structure is governed by a board of directors 
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and chaired by the Minister of Health. Technically, NIPH is accountable to the Ministry of Health, and 

financially, is accountable to the Ministry of Economy and Finance. NIPH is composed of a Technical 

Office, a NPHL, and two supporting offices, the Administrative Office and the Accounting Office. The 

Technical Office includes a number of health research units and a School of Public Health (SPH) that 

offers postgraduate degrees in public health. NPHL also has a number of units, including laboratory 

outpatient service unit. NIPH organizational chart is presented below.  

 

Figure 1: Organizational chart of NIPH  
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1.1.1.2 NIPH’s human resources 

There are 118 staff in NIPH. These staff are divided into three groups, government staff (73), 

government contract staff (20), and contract staff (25). 54 staff out of total 118 work for Laboratory 

Bureau. 

1.1.1.3 NIPH’s Services  

NIPH provides three types of services including:  

(i) public health laboratory services, including serving as a national public health reference 

laboratory;  

(ii) public health training, including Master of Public Health and Master of Science programs 

in Epidemiology, Nutrition, Hospital Administration, and Health and Community 

Development; and  

(iii) health research and policy support through improving evidence-informed health policy.  

1.1.1.4 Strategic plan related to NIPH’s laboratory service 

One of the four goals of the current NIPH strategic plan 2020-25 is to make NIPH to become a 

well-known National Public Health Reference Laboratory, providing standard quality public health 

laboratory services, laboratory training and research, and support in quality improvement, disease 

surveillance and outbreak investigation. This goal is attended through these strategic objectives and 

implementations:  

 Promote public recognition on laboratory services provided by NPHL through establishing a 

responsive marketing system 

 Support public and private laboratories toward ISO accreditation through LQMS and other 

short course training programs 

 Strengthen NPHL resources to develop and expand External Quality Assurance program to 

public and private laboratories 

 Maintain and expand NPHL service implementation according to ISO 15189 and other 

accreditations 

 Promote NPHL equipment calibration services to public and private laboratories 

 Maintain surveillance system and outbreak investigation and response  

 Enhance research capacities and activities in NPHL 

1.1.2 Location and Site Condition of NIPH  

NIPH is located at Lot#: 80, 289, Samdach Penn Nuth Blvd., Phnom Penh, Cambodia. The 

Institute's location is in the center of Phnom Penh, bordered with Toul Kork Primary School and Street 



 

8 

 

566 at the North, with the Ministry Of Health (MOH) and Samdach Penn Nuth Blvd. at the East, with 

street 614 and residential shops at the South, and with street 291 and residential houses/shops at the 

West. The area size of NIPH is 15,325m2. NIPH is located in the same compound with MOH.  

1.1.3 The Ground Level and Drainage Status 

NIPH compound is surrounded by streets and underground public wastewater and stormwater 

drainage system. NIPH’s drainage is connected to the main drainage system of MOH before 

discharging into the public drainage system. The ground level of NIPH premises is a bit lower than the 

front and rear buildings and surrounding area. However, NIPH premises never encounter problem 

related to stormwater flood even during intense rainfall.        

1.1.4 Water Supply  

The NIPH is connected with the Phnom Penh Water Supply Authority (PPWSA) for domestic 

water supply.  Water intake into laboratories is connected directly from the PPWSA water pipe through 

two pressure pumps. Water supply provides good quality water and its service is adequate and regular. 

But sometimes the pressure is low that need to use the pressure pumps to support the need. To secure 

the availability of water every time, two standby water tanks with 103 each have been installed to store 

water in case of accidental water supply cut off.  

1.1.5 Electric Power Supply  

NIPH is connected with the Electricité Du Cambodge (EDC) power supply lines. The electricity 

input has enough capacity to supply power to all laboratories in NIPH. In addition, NIPH has three 

standby generators with the capacity of 100KVa, 200KVa and 800KVa to backup power in case the 

failure from the EDC line. In the laboratory and server room, the UPS backup is installed to secure 

power sources for about 30 minutes when the power supply is cut off. Small testing machine in micro 

laboratories is connected to an individual UPS while larger machines in OPD laboratories are connected 

to central UPS.  

1.1.6 Wastewater Collection and Treatment  

Wastewater generation in laboratory building is collected from all laboratory facilities to the 

septic tanks of laboratory building and then to the public wastewater system. No wastewater treatment 

facility has been installed in laboratory. Wastewater treatment in laboratory is done manually at source. 

All wastewater collected from analyzer/testing machines, laboratory equipment, and from cleaning 

contaminated reuse laboratory materials have been collected separately at source and stored in 

transparent PVC containers of 1L, 2L, 5L, and 10L volumes for treatment (sterilization/disinfection) at 

source. The existing treatment/disinfection process is practiced manually with bleach solution. Bleach 

is added into collected infectious wastewater at concentration of 0.5% and kept for a period of time 

depending on the level of infectious wastewater concentration. After bleach treatment/disinfection 
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process, treated wastewater is poured into the sinks in the laboratories to discharge into wastewater 

pipe of the building and then to the public wastewater. Figure 2 below indicates infectious wastewater 

treatment process in NIPH laboratories.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Infectious wastewater treatment process in NIPH laboratories 
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1- Bleach to be added into infectious wastewater;  
2- Reuse laboratory materials to be sterilized/decontaminated in bleach solution;  
3- Infectious wastewater collected from testing machines;  
4- Infectious wastewater collected from test samples, blood and body fluids;  
5- Sinks in laboratory to pour treated infectious wastewater;  
6- Wastewater from sinks discharge into wastewater pipe of laboratory building.  
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1.1.7 Solid Waste Collection and Treatment   

NIPH separates its generated wastes at source into three types: general waste, infectious waste, 

and sharp waste. Three types of separated bins with different colors and logos have been designed for 

waste collection. They are green bin for general waste, red bin for infectious waste, and yellow bin/box 

for sharp waste. There are two types of waste collection services that NIPH is using: general waste 

collection service and infectious waste collection service. General waste generated in laboratory 

building including general and office wastes are collected and stored in a designed location inside the 

NIPH area for a daily collection from CINTRI, the city general waste collection company, for final 

disposal at municipality dumpsite. Infectious waste and sharp waste are collected by the Red Cross’s 

truck every Wednesday and Friday for final incineration by Red Cross’s incinerator. 

For internal infectious waste collection in NIPH laboratories, red plastic bag is used to empty 

infectious waste from smaller bins that are placed at designated location in laboratory room. Full bags 

are properly tied and put in larger infectious waste bin for carrying to put in central autoclave room of 

NIPH for sterilization/decontamination process before they are stored in infectious waste storage room 

waiting for Red Cross’s truck to collect them. The red bag is designed with a printed infectious waste 

logo outside and indicated safety area where it is safe to touch or carry for collection. Figure 3 presents 

flow of infectious waste in NIPH laboratories.  

  Figure 3: Diagram of Infectious waste flow in NIPH laboratories  
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Infectious waste and sharp waste are collected separately and separated from the general waste. 

Both types of wastes are put into infectious waste bin and sharp waste bin that are placed at assigned 

location nearby sources of generation. Then these wastes are collected by putting in red plastic bag for 

sterilization/decontamination process in central autoclave prior to storing in infected waste storage 

room of NIPH for final collection by Red Cross truck for final incineration.  

Contaminated reuse laboratory materials are sterilized in 0.5% bleach solution and then in mini 

autoclave for reuse. After completing the process of sterilization and decontamination, treated materials 

are validated with monitor spore ampoule to make sure that they are completely sterilized for reuse.  

1.1.8 Surrounding Natural Environment and Social Conditions  

NIPH is located at the center of Phnom Penh, a crowded residential and commercial zone. NIPH 

compound is surrounded by streets and main street at all directions. Its compound is occupied by several 

buildings including MOH buildings, NIPH institute building, and NPHL building, and parking spaces. 

This condition makes the compound of NIPH a bit narrow.  

Figure 4: Location of NIPH, surrounding communities, and NIPH buildings 

  
NIPH buildings: 1: Laboratory main building, 2: New OPD laboratories (ISO), 3: Microbiology laboratories, 4: central 

autoclave room, infectious waste storage room, and laboratory clothes laundry room, 5: NIPH institute building.   

Figure 5: NIPH compound  
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NIPH compound is next to the Toul Kork public primary school in the North. It is also surrounded 

by residential houses, shops, restaurants, business buildings, markets, and street food vendors in the 

South, West, and North. NIPH compound is detached from surrounded communities by concrete fences 

of about 3 meters high. There are four access gates, three from the main street 289 and another from 

street 566, the entrance of NPHL.   

There are some big trees at the front and back sides of NIPH compound. There is no historical place, 

temple, or community spirit house located near NIPH compound.  

1.2 Project Size and Main Activities 

1.2.1 Sub-project Cost 

Approximated cost of sub-project (i.e. renovation of NIPH laboratories) is estimated at 

approximately US$410,000.  

1.2.2 Main Activities 

The establishment of this new Bio Safety Level (BSL) 2+ laboratory room consists of two main 

activities. The first one is the renovation of new laboratory room focusing on civil work/construction 

work. The second one is the installation and operation of this new laboratory.  

The project will finance the renovation of laboratories within the existing laboratory building. The 

current BSL2+ laboratory room at NPHL located at the first floor of NIPH main building does not have 

enough space to accommodate the new analyzer (PCR machine - COBAS 6800 System). Therefore, 

the renovation of laboratory facility aims at making an additional BSL2+ room in order to expand 

testing capacity of NPHL up to approximately 600 SARS-CoV-2 testing per day. This new laboratory 

room is located at the ground floor of NIPH main building.  

Renovation: below are renovation activities/works financed by the project: 
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Preliminary works: Design drawing, mobilization and site installation including site clearance, 

access road, safety signs, fencing and workers’ accommodation with sanitary facility and 

provision of water & electrical supply to work site, debris transportation.  

Structural works: None 

Civil works: Removing of existing floor tile and partition wall, painting, repainting on wall, 

install new brick wall including plastering and painting, apply epoxy on floor, install ceiling 

board, doors & windows.  

Electrical works: Distribution board, lighting fixture, wiring device, Low Voltage cable, cable 

trunking, Digital Light Pressing trunking, conduit and fittings.  

Plumbing works: Water supply system and wastewater pipe system connecting to the existing 

system  

Site works: Site clearance and preparation 

Fire fighting works: Fire fighting system  

Other works: Extra Low Voltage system and Battery Management System 

The renovation of room will take about 6.5 months to complete. For more detailed drawing 

(civil work & Mechanical Electrical Plumbing work) of renovation work, please see Annex 1.  

1.4.3 Provision of Laboratory Equipment 

Below is a list of laboratory equipment and supplies for NIPH financed by H-EQIP-CERC  

Table 1: Laboratory Equipment, Materials, and Supplies Financed by H-EQIP-CERC 

No  Description of Items Unit items Quantity 

1 
Freezer for NIPH (-80degree/480 litter)  
Brand: Qingdao Haier/ DW-86L486E (-86 oC) (486 L) 

Unit 3 

2 Reagents for rRT-PCR: QIAamp Viral RNA mini Kit (Kit/250 tests) Kit/250test 50 

3 
Reagents for rRT-PCR: Invitrogen, SuperScript™III Platinum® One-Step 
Quantitative RT-PCR(Kit/500 tests) 

Kit/500tests 30 

4 Reagents for rRT-PCR: Primers/probe berlin (Pack/96 tests) Pack/96test 100 

5 PCR machine - COBAS 6800 System Unit 1 

6 Reagents for rRT-PCR Unit 10,000 

7 Filter Tips sterile 0.1 to 10µl (ART) pack of 10 x 96 Pack of 960 40 

8 Filter Tips sterile 2 to 200 µl (ART) pack of 10 x 96 Pack of 960 40 

9 Filter Tips sterile 100 to 1000 µl (ART) pack of 10 x 96 Pack of 960 20 

10 
Biological Safety Cabinet Class II A2 
Brand: Qingdao Haier/HR1500-IIA2 (dimension: 1,680mm X 845mm X 
2,160mm) 

Unit 1 

11 Eppendorf Microcentrifuge 5420 GLP with rotor 24 x 2 Unit 3 

12 Chemical indicator tape for autoclave  Unit 1,000 
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13 Specimen packaging material, (Ice Pack and cooler box)  Unit 300 

14 
Screw Cap Microcentrifuge Tubes with ''O'' rings SCT-150-C-S 1.5 
ml  clear, sterile. 

Pack/4000 4 

15 
Screw Cap Microcentrifuge Tubes with ''O'' rings SCT-200-C-S    2.0 ml 
clear, sterile. 

Pack/500 60 

16 PCR tube strips, clear, with 8-wells and separate strip caps 10xpack/125 
20 

17 Strip flat caps for 8-wells, 0.2ml  PCR tube strips 10xpack/125 

18 Locking Microcentrifuge Tubes, sterile tube Box/1000 10 

19 
100-well Microtube storage Boxes 1.5ml to 2.0ml (Blue and Red), split 
color in half 

Pack/5 70 

20 Nitrile Exam Gloves (M & L size), case/1000 Box/1000 20 

21 Laboratory Marker II,  Fine Point  (Black and Red), split colors in half Pack/4 30 

22 Parafilm Roll 34 

23 Swab plain aluminum alginate tip sterile Cat: 710-0184 Box/100pcs 50 

  MOH local procurement     

1 
Universal Viral Transport kits with swabs, box of 50 (confirm for VTM 
Inactivate) = 25,000 tubes 

Tube 25000 

2 ANIOS MANUGEL 85  Bottle/500ml 90 

3 Anios clean Excel D  Bottle/5 L 30 

4 ANIOSPRAY SURF 29  Bottle/5 L 30 

5 Surfa'Safe premium  Bottle/750 ml 30 

6 WIP’ANIOS PREMIUM = 60 Packs (Pack/100 wipes)  Pack/100wipes 60 

7 Refrigerators for NIPH = 2 Units  Unit 2 

8 Aircon 5HP ( 3 units), 2HP (2 units) for NIPH = 5 Units  Unit 5 

9 UPS backup, 3 units for NIPH  = 3 Units  Unit 3 

10 
Laptop = 2 units and desktop = 2 units and external hard disk = 2 units for 
NIPH  

set 2 

11 Nitrile Exam Gloves (M & L size), case/1000 = 60 Boxes (Box/1000)  Box/1000 120 

 

2. POTENTIAL ENVIRONMENT AND SOCIAL IMPACTS 

2.1 Potential Environmental and Social Impacts during Renovation Phase  

Potential environmental and social impacts during the renovation phase will be mainly from 

renovation work on expanding laboratory room. 

Without proper design for renovation work, life and fire safety measures and basic environmental 

hygiene facilities (hand washing facilities, toilets and waste disposal facility) may be neglected.  
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The renovation activities may generate dust, noise, vibration, and wastes. The renovation activities 

may cause occupational health and safety issues (e.g. collapse of equipment, heating, inadequate 

ventilation, etc.).  

Another safety issues may involve the impact of existing laboratories on health safety of the 

construction workers. The impact may come from the risk of workers who may expose themselves to 

laboratory wastes and who may work closer to crowded people who come to NIPH laboratories for 

COVID-19 testing. Renovated room is at the ground floor of NIPH main building where the existing 

BSL2+ is being used for running COVID-19 testing (on the first floor of the same building) as well as 

for sample taking/collection.        

Improper management of construction workers may cause community disturbance (strange 

behavior, alcohol abuse, noise, local security, local culture). Labors brought from outside may affect 

local culture and security if they are not properly managed. However, there will be around 10-15 

workers needed and most of them are skill workers that have a better education, good experience in 

construction work in Phnom Penh. In addition, these workers will come to NIPH compound during 

working hours in day time from 7:00 am to 5:00 pm only. Some overtime works may be implemented 

between 5pm to 8pm for wall demolishing and removing of existing floor tiles. The contractor will 

provide the security guards to take care of the security in and around the construction site and to protect 

all construction workers/other parties who enter the construction site. The renovation activity from 5pm 

to 8pm is to avoid the disturbance to the government staff during their working hour, and is also non-

disturbance to the surrounding community during this time slot. The workers will not stay inside NIPH 

compound. Thus, social disturbance from construction workers will be minimal. 

These impacts are assessed to be of small scale, localized, in short-term period and manageable if 

good design and work practices are followed, and the schedule of the construction is short (105 days 

maximum). In this project case, specific Environmental and Social Code of Practices (ESCOPs) will 

be followed to avoid any possible impacts during renovation works. The contractors, laboratory staff 

or those who will be carrying out these works will be responsible to implement the ESCOPs. 

2.2 Potential Environmental and Social Impacts during Installation and Pre-Operation Phase 

For a new established BSL2+ laboratory room:   

Inappropriate design of laboratory would create greater issues on biosafety, biosecurity, health 

safety issues for laboratory staff, workers, and community as a whole.  

Improper operation, materials/equipment used, and activities undertook would create potential 

exposure, health risk and issues to laboratory staff, laboratory workers, visitors, and communities 

nearby. For instance, inappropriate use of Biological Safety Cabinets (BSCs) would result in greater 
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exposure of laboratory operator, the laboratory environment, and work materials to infectious aerosols 

and splashes of infectious agent when manipulating materials containing infectious agents, such as 

primary cultures, stocks and diagnostic specimens. 

2.3 Potential Environmental and Social Impacts during Operation Phase 

The project will increase NIPH’s COVID-19 testing capacity of NPHL with installation of a PCR-

COBAS 6800 machine as well as provision of basic health items and medical instruments (e.g., glove, 

glasses, laboratory suits) for protecting laboratory staff from infectious agents, wastes, and injuries. 

Therefore, laboratory waste and relevant wastewater will be slightly increased.  

According to WHO’s guideline on safe management of waste generated from healthcare activities, 

between 75% and 90% of the waste produced by healthcare providers is comparable to general waste. 

The remaining 10-25% of healthcare waste is regarded as “hazardous and bio-infectious” and may pose 

a variety of environmental and health risks.  

Wastes generated in laboratories are mainly hazardous including sharp waste, infectious waste, 

pathological waste, pharmaceutical waste, cytotoxic waste, chemical waste, and radioactive waste. In 

epidemiology laboratory, hazardous wastes are mainly sharp waste, infectious waste, sample and 

testing waste (blood, stool, urine, body fluids), chemical waste, pathogenic waste, and small amount of 

pharmaceutical waste.  

Pathogens in infectious waste and wastewater may enter the human body by a number of routes: 

through a puncture, abrasion, or cut in the skin; through the mucous membranes; by inhalation; by 

ingestion. Sharps represent a double risk. They may not only cause physical injury but also infect these 

wounds if they are contaminated with pathogens. There is concern about infection with human 

immunodeficiency virus (HIV) and hepatitis viruses B and C, for which there is strong evidence of 

transmission from injury by syringe needles contaminated by human blood.  

Inappropriate use and management of laboratory equipment, personnel protected equipment (PPE), 

and infectious agents in laboratory may results in a greater exposure of laboratory staff to risk of injury, 

aerosol, and ventilation of the infectious agent into the environment. 

All individuals who are exposed to laboratory wastes would be at risk if these wastes are not 

managed properly and carefully. These include those within laboratory establishments such as 

laboratory staff, laboratory workers, waste collectors, and those outside these sources such as workers 

working in waste disposal facilities, MOH staff, and visitors. NIPH has put in place a standard operation 

procedure to mitigate the risk described in 3.3.  

Laboratory waste gives its hazards to environment and health as well as public sensitivity. 

Potential impacts of laboratory waste to environment and health are deemed to be site specific, 

manageable and for which mitigation measures can be readily designed. However, this impacts can be 
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managed by strict performance on good practice on laboratory waste management, especially infectious 

and sharp wastes, in all steps including generation, segregation at sources, collection, treatment, 

handling, storage, and final disposal.  

 

2.4 Potential Environmental and Social Impacts Associated with COVID-19  

There is a possibility for infectious microorganisms to be introduced into the environment if they 

are not contained within the laboratory due to accidents/emergencies or weak compliance with the 

precaution measures for infection prevention and control. Improper collection of samples and testing 

for COVID19 and inappropriate laboratory biosafety could result in spread of disease to medical 

workers or laboratory workers, or population during the transport of potentially affected samples.  

The contamination of the laboratory and equipment may result from laboratory procedures: 

performing and handling of culture, specimens and chemicals. If the contamination is due to a highly 

infectious agents, it may cause severe human disease, present a serious hazard to workers. Workers in 

healthcare facilities are particularly vulnerable to contagions like COVID-19. Healthcare-associated 

infections due to inadequate adherence to occupational health and safety standards can lead to illness 

and death among health and laboratory workers as well as spreading the disease into the communities.  

The expected laboratory infectious/hazardous waste also includes wastes generated from COVID-

19 samples. Laboratory wastes also include sharp, infectious agents, chemicals, other hazardous 

materials used in laboratory testing. In summary, the laboratoty wastes from COVID-19 could cause a 

high environmental and social risk, if they are not properly handled, treated or disposed.  

Wastes that may be generated from laboratories to be supported by this operation - the COVID-19 

readiness and response - could include liquid contaminated waste (e.g., blood, other body fluids and 

contaminated body fluids) and infected materials (e.g., used water, laboratory solutions and reagents, 

syringes, majority of waste from laboratories which requires special handling and awareness, as it may 

pose an infectious risk to healthcare workers who are in contact with or handle the waste).  

It is also important to ensure that sharps are properly disposed. Given that the medical waste 

generated by laboratories is a potential vector for the contagion, improper handling of medical waste 

runs the risk of further spread of the disease. Poor sanitation and improper management of wastewater 

related to COVID-19 diagnosis can transmit the diseases to the communities and pollute the 

environment. Without strict adherence of the infection prevention and control measures, laboratory 

staff and workers could be at high risk of COVID-19 virus transmission.   
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3. MITIGATION MEASURES 

3.1 Measures to Mitigate Impacts during the Design of Laboratory and Installation of 

Laboratory Equipment   

During the renovation phase there will be some impacts from renovation activities including 

renovation of additional BSL2+ laboratory room and installation of laboratory facilities and equipment 

in the new laboratory room. Thus the design of this BSL2+ laboratory room had already incorporated 

the requirement of the Medical Laboratory Biosafety Guidelines. It will strictly include the primary and 

secondary barrier concept to prevent and protect laboratory staff, laboratory workers, and visitors from 

contacting and contaminating with infectious agent, used hazardous materials and wastes generated 

from the laboratory. Measures to be included in the design of this new BSL2+ laboratory room are 

presented below. 

3.1.1 Risk Assessment 

This is a new established BSL2+ laboratory room, thus conducting risk assessment prior to 

operation would be necessary to evaluate the potential exposure to or release of a biological agent and 

wastes and determine/prioritize risks to be mitigated. The objective of risk assessment is to determine 

the risks associated with laboratory procedures. It also allows the management to determine the relative 

risk level of different activities performed in the laboratory, which can be used to make decision on risk 

mitigation/elimination. The risks and the vulnerabilities in the current biosecurity program will be 

identified and mitigated/eliminated to ensure that biosecurity risks are reduced to an acceptable level. 

This risk assessment will be conducted during pre-operation phase after completing the installation of 

PCR machine and other supporting laboratory equipment. Biosafety and biosecurity team will be in 

charge in performing this risk assessment. This five‐step processes will be adopted for this biosafety 

risk assessment: 

1- Identify hazardous agents and perform an initial assessment of risk; 

2- Identify hazardous laboratory procedures;  

3- Determine the appropriate biosafety level and select additional precautions indicated by the 

risk assessment;  

4- Evaluate the proficiencies of staff regarding safe practices and the integrity of safety equipment; 

and 

5- Review the risk assessment with a biosafety professional, subject matter expert, and the 

biosafety committee. 

According to Medical Laboratory Biosafety Guidelines, risks from BSL2+ laboratory should 

match with risk group 2 classification: moderate individual risk, and low community risk. For more 
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detailed risk assessment to determine the risk associated with laboratory procedures, please see annex 

2.11. 

The objective of risk assessment is to determine the risks associated with laboratory procedures. 
Risk assessment allows a laboratory to determine the relative level of risk different laboratory activities 
pose and help guide risk mitigation/elimination decisions to remove unnecessary risks. 

3.1.2 Design Responded Physical Facility of BSL2 

A  BSL2+ must comply with the following conditions:  

 BSL2+ laboratories are often used to study, diagnose, and test pathogens in risk group 2.  

 There is a system for collection and treatment of wastewater. The treatment of wastewater from 

a laboratory shall meet the national standard before being discharged into public wastewater 

system.  

 There must be signage of biological hazard on the entrance of the testing area. 

 The laboratory doors shall be closed all the time when tests are being conducted. 

3.1.3 Design Incorporated Safety Primary Barrier: Safety Equipment 

 Safety equipment includes BSCs, enclosed containers, and other engineering controls designed 

to minimize exposure to hazardous biological materials.  

 Safety equipment includes items for personal protective equipment (PPE), such as gloves, 

coats, gowns, shoe covers, boots, respirators, face shields, face protection, and safety glasses 

or goggles.  

 Other devices such as hand washing sinks and waste decontamination facilities will be made 

available to reduce potential environmental contamination. 

 Segregate biohazardous waste from other types of waste prior to its disposal. Infectious waste 

containers serve as primary barriers to protect the worker and to minimize the chance of 

environmental contamination. This container shall be placed at the appropriate location inside 

the laboratory room to avoid access and contact from the public. 

3.1.4 Design Incorporated Safety Secondary Barrier: Facility Design and Renovation 

 The design of the renovation works contributes to the protection of laboratory workers, 

provides a barrier to protect persons outside the laboratory, and protects persons in the 

community from infectious agents that may be accidentally released from the laboratory.  

 These barriers include separation of the laboratory work area from public access, availability 

of a decontamination facility (e.g. autoclave) and hand washing facilities.  

 Prevent risk of infection by infectious aerosols that are released into the environment; the 

design features should include special ventilation system to prevent the above risk.  
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3.1.5 Design Responded Physical Security 

 Control and monitoring of access to the building, premises, laboratories, and biological 

material storage areas to prevent unauthorized access to and removal of biohazardous materials.  

 Limit access to authorized and designated employees based on the need to enter sensitive areas. 

The methods for limiting access include door locking or having a access control door in place. 

3.1.6 Designed Incorporated Management Of Personnel, Inventory, and Accountability   

 Identify roles and responsibilities of employees who handle, use, store and transport dangerous 

pathogens and/or other important assets.  

 Establish material accountability procedures to track the inventory, storage, use, transfer and 

destruction of dangerous biological materials and assets when they are no longer needed. 

3.2 Measures to Mitigate Impacts during Renovation Work  

This section applies the ESCOPs to be performed by the contractor. During civil works, the 

contractor shall be responsible to implement ESCOPs to mitigate environmental and social impacts 

(see Table 2).  
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Table 2: Environmental and Social Code of Practices (ESCOPs) 

Environmental 

and social issues 

Mitigation measures 

Dust, noise, 

ventilation and 

vibration 

generated from 

construction 

works 

  

 The contractor is responsible for compliance with relevant national legislation 

with respect to ambient air quality, noise and vibration  

 The contractor shall ensure that the generation of dust is minimized and 

implement a dust control plan to maintain a safe working environment and 

minimize disturbances for laboratory staff and surrounding community. 

 The contractor shall implement dust suppression measures (e.g. water paths, 

covering of construction material/debris stockpiles, etc.) as required. 

Construction debris and materials used shall be covered to protect against wind 

erosion and secured properly during transportation to prevent scattering of soil, 

sand, materials, or generating dust. 

 The contractor shall check the air ventilation whether it is adequate during the 

renovation work that produce dust/lack of natural air through the room.   

 The contractor should not carry out renovation activities generating high level 

of noise and vibration during laboratory activities, especially when services are 

being delivered to the clients.  

Wastes generated 

from renovation 

works 

 

 The contractor shall ensure that onsite latrine be properly operated and 

maintained to collect and dispose wastewater from those who do the works;  

 The contractor shall develop and follow a brief site-specific solid waste control 

procedure (storage, provision of bins, site clean-up, bin clean-out schedule, 

etc.) before commencement of any financed rehabilitation works;  

 The contractor shall use litter bins, containers and waste collection facilities at 

all places during works; 

 The contractor may store solid waste temporarily on site in a designated place 

prior to off-site transportation and disposal through a licensed waste collector; 

 The contractor shall dispose of waste at designated place identified and 

approved by NIPH. Open burning or burial of solid waste at the NIPH premises 

shall not be allowed;  

 Recyclable materials such as wooden plates for trench works, steel, scaffolding 

material, site holding, packaging material, etc. shall be segregated and collected 

on-site from other waste sources for reuse or recycle (sale); 
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 When renovation activities are completed, the contractor will clean the site 

carefully and remove all renovation waste materials and dump it at designated 

dumping site.  

Safety risks 

during works  

 The contractor shall comply with all national and good practice regulations 

regarding workers’ safety including ensuring that no child labor is employed 

for any renovation works; 

 The contractor shall prepare and implement a simple action plan to cope with 

risk and emergency (e.g., fire, earthquake, floods);  

 The contractor shall have or receive required training on occupational safety 

regulations and use of personal protective equipment; 

 Occupational Health and Safety (OHS) management plans will be developed 

by the contractor where ESCOPs do not suffice. This OHS management plans 

will include OHS trainings, OHS monitoring at the renovation site and 

maintaining records of work-related injury statistics and follow up on 

corrective actions;  

 The contractor shall provide safety measures as appropriate during works such 

as installation of fences, safety net, fire extinguishers, first aid kits, restricted 

access zones, warning signs, overhead protection against falling debris, lighting 

system to protect laboratory staff, workers and examinees against work risks; 

 The contractor shall provide training to workers and require them to sign a 

working code of conduct with appropriate disciplinary actions and penalties for 

inappropriate behavior including gender-based violence and sexual harassment 

affecting their peers and community; 

 Awareness raising about HIV/AIDs among workers and community shall be 

conducted by the contractor; 

 Provide information and signage containing information of how grievances can 

be submitted; 

 The contractor shall install the ventilation system in the room if the air is 

found to be inadequate during renovation activity; 

 Place a gender based violence (GBV) free zone signage at the renovation site; 

 The contractor shall install the safety nets to protect people working in the 

compound from debris sparking; 
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 All visitors including MOH and laboratory staff shall be required to wear safety 

helmet and eye glasses during their site visit.  

Community 

disturbance due to 

improper 

management of 

renovation 

workers 

 The contractor shall develop internal rules to manage renovation workers’ 

behaviors, and supervise their compliance;  

 The contractor shall ensure that workers do not stay inside NIPH compound 

after working hours;  

 The contractor shall start demolishing works from 5pm to 8pm to avoid 

disturbance to laboratory staff during working hours with a provision of one 

security guard to safeguard the renovation site and the renovation workers. 

Health safety risk 

in exposing to 

laboratory wastes  

 

 The contractor shall develop internal rules to manage workers movement 

within the designated area inside NIPH; 

 The contractor shall know clearly about the designated locations of laboratory 

infectious waste storage and shall inform their workers not to go closer to these 

locations; 

 The workers shall wear face mask all the time when performing their works in 

NIPH compound;  

 The contractor shall provide a separate smoking area in the site while the rest 

of the areas are not allowed for smoking. 

Working closely 

to COVID-19 

testing and 

sample taking 

laboratories 

located inside 

NIPH coupled 

with workers poor 

living condition 

may facilitate 

COVID-19 

transmission for 

them and other 

people. 

 The contractor shall develop internal rules to manage workers movement 

within the designated area inside NIPH to prevent being closer to crowded 

people who come to NIPH for COVID-19 testing;  

 Renovation site shall be clearly separated from sample taking area and 

laboratories by thick fences;  

 The contractor shall review and incorporate interim guideline on COVID-19 

prevention in the renovation/construction/civil works project. For the details 

of this guideline, please see Annex 4.      The contractor shall comply with 

COVID-19 prevention measures as follows: 

o Consider ways to minimize/control movement in and out of the 

renovation areas/sites;  

o If workers stay on site, the contractor shall ask them to minimize their 

contact with people from outside the renovation areas/sites or prohibit 

them from leaving the areas/sites for the whole duration of their 

contract; 
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o Follow the procedures to confirm that workers are fit for work before 

they start working and pay special attention to workers who have 

underlying health conditions or who may be otherwise at risk; 

o Check and record temperatures of workers and other people entering the 

renovation areas/sites or ask for self-reporting before entering the sites; 

o Provide daily briefing to workers prior to commencing their works, 

focusing on COVID-19 specific prevention including cough etiquette, 

hand hygiene and distancing measures; 

o Request workers to self-monitor for possible symptoms (fever, cough, 

etc.) and to report to their supervisors if they have symptoms or are 

feeling unwell; 

o Prevent workers from an affected area or prevent workers who was in 

contact with an infected person from entering the renovation areas/sites 

for 14 days (with an insurance in place to ensure that they can receive 

their salary, as per the Labor Management Plan); 

o Prevent sick workers from entering the renovation areas/sites, refer 

them to local health facilities if necessary, or request them to quarantine 

at home for 14 days (with an insurance in place to ensure that they can 

receive their salary, as per the LMP); 

o Develop a contingency plan with arrangements for accommodation, care 

and treatment for: 

 Workers who are self-isolating; 

 Workers who display symptoms; 

o Provide adequate water, food and supplies; 

o Provide workers with PPEs; 

o Provide workers with accommodation that meets or exceeds IFC/EBRD 

worker accommodation requirements (e.g. in terms of floor type, 

proximity/number of workers, number of ‘hot bedding’, drinking water, 

washing facility, bathroom facility, etc.), which is in good state, clean 

and hygienic to minimize the spread of infection;   

o Washing stations should be provided throughout the site, together with 

the supply of clean water, liquid soap and paper towels (for hand 

drying), and waste bins (for used paper towels) that are regularly 
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emptied. Washing stations should be provided wherever there is a toilet, 

canteen, accommodation, waste storage areas, stores, and communal 

facilities.  Where washing stations cannot be provided (for example at 

remote locations), alcohol-based hand rub should be provided; 

o Enhanced cleaning arrangements should be put in place, to include 

regular and deep cleaning using disinfectant of catering 

facilities/canteens/food/ drink facilities, latrines/toilets/showers, 

communal areas, including door handles, floors and all surfaces that are 

touched regularly (ensure that cleaning staff have adequate PPE when 

cleaning consultation rooms and facilities used to treat infected 

patients);  

o Communication materials on COVID-19 prevention and control should 

be displayed in the workplaces;  

o Ensure that contracted workers have medical insurance, covering 

treatment of COVID-19. 

 All these measures shall be incorporated or attached as a supported 

document to the contract to make sure that the contractor is aware of all these 

requirements.  

Workers who are 

under 18 years 

old can be 

employed to work 

with lower salary.  

 Child labor or indentured labor is absolutely prohibited in the project. 

 Labor law prohibits anyone under 18 years to be involved in hazardous 

work. 

 The contractor shall ensure that all their workers at the renovation site 

are over 18 years old.  



 

26 

 

3.3 Measures to Mitigate Impacts from Laboratory Operations 

Measures to mitigate the impacts during laboratory operation include procedures for laboratory biosafety 

and procedures for laboratory waste management.   

3.3.1 Procedures for Laboratory Biosafety 

3.3.1.1 Procedure for the use of personal protective equipment 

PPE needs are identified, made available, used and appropriately maintained within the facility.  

Laboratory clothes: clothing is a barrier to minimize the risk of exposure to aerosols, splashes and 

accidental inoculation. The clothing and equipment selected depend on the nature of the work performed and 

shall be based on the risk assessment. Laboratory coat and protective clothing shall be worn when working in 

the laboratory and removed before leaving the laboratory. Reuse laboratory coat shall be washed in laundry 

machine by adding bleach for decontamination.  

Laboratory coats, gowns, coveralls, aprons: Laboratory coats should preferably be fully buttoned. 

Long‐sleeved, back opening gowns or coveralls give better protection than laboratory coats and are preferred 

in microbiology laboratories and when working at a Biological Safety Cabinets (BSCs). Aprons may be worn 

over laboratory coats or gowns where necessary to give further protection against spillage of chemicals or 

biological materials such as blood or culture fluids. Aprons should also be worn during washing of 

contaminated materials and over laboratory coats which are not fully buttoned. Laundering services need to be 

provided at/near the facility. Laboratory coats, gowns, coveralls or aprons should not be worn outside the 

laboratory areas.   

Goggles, safety spectacles, face shields: The choice of equipment to protect the eyes and face from 

splashes and impacting objects will depend on the activity performed. Safety glasses do not provide adequate 

splash protection even when side shields are worn with them. Goggles for splash and impact protection should 

be worn over normal prescription eye glasses and contact lenses (which do not provide protection against 

biological or chemical hazards). Face shields (visors) are made of shatterproof plastic, fit over the face and are 

held in place by head straps or caps. Goggles, safety glasses or face shield should not be worn outside the 

laboratory areas.  

Respirators: Respiratory protection may be used when carrying out high‐hazardous procedures (e.g. 

cleaning up a spill of infectious material). The choice of respirator will depend on the type of hazard(s). To 

achieve optimal protection, respirators should be individually fitted to the operator’s face and tested before 

use. Fully self‐ contained respirators with an integral air supply provide full protection. Respirators should not 

be worn outside the laboratory areas.  

Gloves: Disposable microbiologically approved latex, vinyl or nitrile surgical‐type gloves should be 

used for general laboratory work, and for handling infectious agents, blood and body fluids. Gloves should be 

removed and hands should be thoroughly washed after handling infectious materials, working in a BSC and 

before leaving the laboratory. Used disposable gloves should be discarded with infected laboratory waste. 

Disposable gloves should not be decontaminated or reused.  Gloves should not be worn outside the laboratory 

areas.  



 

27 

 

Shoes: Shoe covers or dedicated shoes should be worn where appropriate. All personnel entering areas 

where infectious materials and/or animals are housed or manipulated should wear boots, shoe covers, or other 

protective footwear to prevent cross contamination and should only wear them in the restricted laboratory areas. 

Figure 6 presents required PPEs for laboratory staff to be taken on and taken off in BSL-2. Hands shall 

be washed with soap or alcohol after removal of the protective clothing. The instruction for proper use of PPEs 

in BSL-2 is detailed in SOP-Personal Protective Equipment in Annex 2.1 of this document.   

Figure 6: PPEs used in BSL-2 laboratory: take on (left) and take off (right) 

   
Source: NIPH (2017a) 
 
3.3.1.2 Procedure for operation of laboratory safety cabinet 

BSCs are designed to protect the operator, the laboratory environment and working materials from 

exposure to infectious aerosols and splashes that may be generated when manipulating materials containing 

infectious agents. BSCs also protect the environment in the laboratory. Properly used of BSCs is highly 

effective in reducing laboratory‐acquired infections and cross‐contaminations of cultures due to aerosol 

exposures. Selection of BSC Class 2 is reasonable for the BSL2+.  

Locating BSCs in the laboratory  

BSCs should be situated in a location remote from traffic and potentially disturbing air currents. A 

clearance of 30–35 cm above the cabinet is required to provide accurate air velocity measurement across the 

exhaust filter and to allow convenient exhaust filter change.  

Detailed procedure for operation and maintenance of BSCs is elaborated in SOP-Biosafety Cabinet 

Operation and Maintenance in Annex 2.2 of this document.  

3.3.1.3 Procedure for operation of autoclave 

Autoclaves are used to decontaminate contaminated reuse laboratory materials, infectious wastes and 

sharp wastes prior to disposal. For operation and maintenance of autoclave machines, please see the details in 

SOP-Autoclave Prioclave in Annex 2.3 of this document.  
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3.3.1.4 Procedures for decontamination, disinfection and sterilization 

NIPH will establish and maintain procedures to ensure that appropriate methods for sterilization, 

disinfection, antisepsis and decontamination are chosen and implemented effectively. Whether preparing an 

injection site on a patient’s skin, or an infectious material for disposal or cleaning up a spill, it is of the utmost 

importance that the materials be treated properly:  

 Sterilization is the use of a physical or chemical procedure to destroy all microbial life, including highly 

resistant bacterial endospores.  

 Disinfection is the elimination of virtually all pathogenic microorganisms on inanimate objects with the 

exception of large numbers of bacterial endospores, reducing the level of microbial contamination to 

an acceptable safety level.  

 A decontamination procedure can range from sterilization to simple cleaning with soap and water. 

Sterilization, disinfection and antisepsis are all forms of decontamination.  

Bleach, a fast-acting oxidant, is broad-spectrum chemical germicide. It is important to note that bleach 

is highly alkaline and can be corrosive to metal. Household bleach (original concentration 5% or 6%) should 

be prepared to the proper concentration and discard daily after use. Procedures on disinfection, 

decontamination, and sterilization are details in SOP-Disinfection Solutions and Sterilization in Annexes 2.8 

and 2.9 of this document.  

3.2.1.5 Procedure for packaging, transportation, receipt and process of samples 

Ensure that procedures for safe and secure transportation of cultures, specimens, samples and 

contaminated or potentially contaminated materials are established and maintained in accordance with legal 

requirements for the transportation of dangerous goods. Policy on transport of materials includes accountability 

measures for the movement of materials within an institution. Annex 2.6 presents SOP- Sample Package and 

Transportation.  

The triple packaging system  

The triple packaging system is the safest packaging system to transport infectious agents/materials. It 

consists of three layers: a leakproof primary receptacle, a leakproof secondary packaging and a sturdy outer 

packaging. The primary receptacle is wrapped in enough absorbent material to absorb all fluid in case of 

breakage or leakage. The secondary receptacle is used to enclose and protect the primary receptacle(s). Several 

wrapped primary receptacles may be placed in a single secondary receptacle.  
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Figure 7: Triple package system 

 

Source: MOH (2015).  

A. Label on packaging  

The below labels describe the infectious substances required to place on the package for transportation. 

Figure 8: Labels of infectious substances required to place on package for transportation 

 

1- Biohazard sign: infectious materials, infectious wastes; 

2- Hazard label for Category A infectious substances and for genetically modified microorganisms and organisms 

that meet the definition of an infectious substance; 

3- Hazard label for certain noninfectious genetically modified microorganisms and organisms (UN 3245) and for 

carbon dioxide, solid (dry ice) (UN 1845); substances packed in dry ice (see section on Refrigerants) shall bear 

this label in addition to the primary risk label (e.g. the label shown in Figure 3 for Category A infectious 

substances; 



 

30 

 

4- Orientation label to indicate position of closures on the primary receptacles; for the air transport of quantities of 

liquid infectious substances in Category A that exceed 50 ml per primary receptacle, this label shall be affixed 

to two opposite sides of the package with the arrows pointing in the right direction, in addition to the label shown 

in Figure  

5- UN 3373, are human or animal materials that are being transported only for the purpose of diagnosis or 

investigation. 

3.3.2 Procedures for Laboratory Waste Management 

NPHL will strictly implement waste management plan and standard operation procedure for waste 

management, which will follow good practice standards on how to properly manage laboratory wastes. Good 

practice standards on laboratory waste management, especially infectious and sharp wastes, will be strictly 

followed. They include generation, segregation at sources, collection, treatment, handling, storage, and final 

disposal. Below are procedures for laboratory waste management at NIPH.  

3.3.2.1 Procedure for waste segregation, collection and preliminary treatment in laboratories 

NPHL will implement SOPs for waste management, disposal of chemical waste, disposal and 

decontamination of sharp wastes, disinfection solution and sterilization including minimization, segregation, 

storage, transport, treatment and final disposal of solid laboratory wastes. The procedures for laboratory waste 

management are detailed in SOPs on Waste Management, Disposal of Chemical Waste, and Disposal and 

Decontamination of Sharp in Annexes 2.7, 2.8, 2.9, and 2.10 of this document. Table 3 mentions mitigation 

measures and methods to minimize impacts from laboratory generated wastes.   

Table 3: Laboratory Waste Management 

Environmental 

issue 

Mitigation measures  

Individual risk 

associated with 

exposure to 

laboratory 

wastes, 

infectious 

wastes and 

sharp wastes. 

- Strictly apply good practices on laboratory waste management, especially infectious 
and sharp wastes management.   

- Apply SOPs on waste management such as waste segregation, collection, treatment, 
handling, storage, and disposal; waste decontamination, disinfection, and sterilization. 

- Strictly control the practices of wastewater treatment at source through regular 
monitoring of compliance to good practices and to ensure that treated wastewater meet 
the standard of laboratory wastewater safe disposable into the public wastewater 
system.  

Solid medical 

laboratory 

wastes, 

especially sharp 

wastes and 

infectious 

NPHL will apply SOPs on waste management including disposal of chemical wastes, 

disposal and decontamination of sharp wastes, disinfection, and sterilization including 

minimization, segregation, storage, transportation, treatment and final disposal of solid 

laboratory wastes.  

Segregation of laboratory wastes 

 All type of wastes will be segregated at source. 
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wastes, 

generated from 

laboratory. 

 Separated waste containers/bags are clearly designated by color with appropriate 

logos according to the type of wastes: black color container/bag for general waste, 

yellow for infectious wastes (i.e. pathological waste, blood, body fluids), double 

yellow for high risk infectious wastes, red for sharp wastes, and brown for chemical 

and pharmaceutical wastes.  

 The waste containers are put at the most appropriate places closer to the sources of 

generation. 

 Training is provided to ensure that laboratory staff and workers are well understood 

on how to segregate wastes. 

Labeling 

 All waste containers are placed at the source of generation and should be clearly 

marked with biohazard symbol. 

 The date when the waste is first generated is written on the waste container with 

appropriate label for storage. 

 Laboratory wastes requiring autoclaving or other equivalent treatment will be 

labelled accordingly. 

Storage of laboratory wastes 

 Different laboratory wastes will be stored separately in standard storage equipment. 

 Storage time of laboratory wastes will not exceed 48 hours. 

 Storage room or place and storage equipment will be cleaned and disinfected at least 

once a week. 

 Specific areas will be identified for the initial storage in the laboratory rooms, near 

the source of waste generation. 

 Central storage facility for infectious wastes is separated from general waste storage 

areas and be away from public access. 

 Waste for sanitary landfill and/or for incineration are stored separately in the central 

storage area. 

Transportation of laboratory wastes 

 Waste containers from initial storage area will be emptied regularly. 

 Manual handling of waste bags will be minimized. 

 Dedicated wheeled containers, trolleys or carts should be used to transport the waste 

containers to central storage area.  

 Transport vehicles shall be reserved only for the transportation of laboratory and 

healthcare wastes. 

 Wheeled containers, trolleys or carts should be cleaned and disinfected regularly and 

immediately after spillage or contamination.  
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Central storage facility for laboratory wastes 

 Central storage facility should be locked and should be accessible only by authorized 

persons. 

 It should be well ventilated with sufficient light. 

 It should be located on a well-drained, impervious hard-standing area, provided with 

wash down and disinfection facilities. 

 It should have sufficient storage capacity. 

Treatment of laboratory wastes 

 Infectious waste will be autoclaved wherever possible before disposal. 

 Non-autoclave infectious waste will be disinfected by using bleach solution, lime 

solution, calcium oxide or other chemical disinfectants. 

 Needle cutter will be used to remove needles from syringes. 

 Defanged syringes should be disinfected with 2% chlorine solution in order to be 

recycled. 

Autoclave: is used for the treatment of highly infectious wastes, such as microbial 

cultures or sharp waste.  

Standard incinerator: Two-chambered incinerators with proper temperature and 

sufficient chimney height should be used. The temperature must be at least 850C to 

ensure minimal emission of toxic gases at the primary chamber.  

Chemical disinfection: 0.5% chlorine solution, 5% sodium hypochlorite, 30% hydrogen 

peroxide, bleaching powder, lime solution, calcium oxide or other chemical disinfectants 

can be used for non-autoclavable infectious wastes. 

Sanitary landfill: Sanitary landfill is close to the working areas where wastes are 

generated providing easy access for waste disposal. Landfill site should be at least 50 

meters away from the water sources.  

Encapsulation and energization: It is usually used as a disposal method for 

pharmaceutical wastes and incinerated ash of heavy metals.  

Occupational 

Health issues 

among 

laboratory staff  

Occupational Health and Safety training program will be developed and provided to 

laboratory staff on aspects linked to laboratory waste management and infection control. 

This training program can be offered by biosafety and biosecurity team of NIPH.    

 

3.3.2.2 Biohazardous waste handling and disposal  

Hazardous waste poses high risks to the laboratory staff, the general public, and the environment if not 

handled properly. Therefore, all staff involved with waste handling and disposal should be aware of the 

potential risks, be trained to mitigate the risks, and receive appropriate tools (e.g. PPEs, waste collection 

containers, signage, etc.) to safely handle the wastes.  
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All infectious waste generated from a laboratory should be decontaminated prior to 

disposal. Decontamination as close as possible to the point or source of generation fosters safer waste handling 

and minimizes the chance of staff inadvertently coming in contact with infectious materials.  

3.3.2.3 Procedure/method for chemical waste treatment and disposal 

Incineration is useful for disposal of laboratory wastes, with or without prior decontamination. Proper 

incineration requires an efficient temperature control and a secondary burning chamber. There are some 

concerns regarding the possible negative environmental effects of the existing or the proposed incinerators. 

However, efforts are continuously made to ensure that incinerators are more environmentally friendly and 

energy‐efficient. The procedure for chemical waste treatment and disposal is detailed in SOP- Disposal of 

Chemical Waste, Annex 2.10. 

3.3.2.4 Wastewater collection and treatment system  

Wastewater generated from laboratory facilities will be disposed according to the reference guidelines for 

healthcare and laboratory facilities and WHO’s guidelines for safe management of waste from healthcare and 

laboratory activities. NIPH does not have onsite wastewater treatment facility. All wastewater generates from 

laboratory facilities/machines and from cleansing/sterilizing of reuse laboratory materials will be collected at 

source for treatment before discharge to public wastewater. Bleach solution/powder will be used as disinfectant 

for treating collected wastewater. Concentration and volume of bleach solution used depend on the level of 

contaminated wastewater and its volume as describe in the SOP-Disinfection Solution and Sterilization in 

Annex 2.9. 

3.3.3 Procedures for Fire Safety 

3.3.3.1 Fire detecting system monitoring  

Install detective devices such as fire alarm, automatic smoke detectors, and automatic door access. The 

procedure for fire detecting system monitoring is detailed in the SOP-Fire Detective System Monitoring in 

Annex 2.4.   

3.3.3.2 Emergency evacuation plan  

Identify evacuation routes and maps designed in response to emergency situation such as in case of fire, 

natural disasters, and chemical spills. For the details of the procedure for emergency evaluation plan, please 

refer to the SOP-Emergency Evacuation Plan in Annex 2.5.  

Potential impacts during operation phase will be well managed since risk assessment will be conducted in 

all procedures related to laboratory testing. Biosafety cabinet class 2 will be used to minimize the potential 

impacts on laboratory staff and environment. BSL2+ room will be used to perform testing on sample which 

has high pathogenic risk. In addition, biosafety team will conduct routine monitoring and supervision in the 

laboratory. All molecular staff who will work in the renovated laboratory facilities have been well trained and 

passed the staff competency assessment. All technical, management, and biosafety and biosecurity procedures 

are available for all staff to use in their relevant stations.  
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4. MONITORING, SUPERVISION AND REPORTING  

This section describes procedures and tools to monitor and supervise the implementation of mitigation 

measures and the compliance with environmental and safety standards/guidelines.  

4.1 During Renovation of Additional BSL2+ Laboratory Room 

During the renovation of the new BSL2+ laboratory facilities, the Laboratory Facility Management 

Committee will be responsible for the day-to-day supervision of the implementation of the contractor on 

mitigation measures as specified in the ESCOPs. The contractor shall submit the contractor environmental 

management plan (CEMP) including ESCOPs to the Project Director prior to initiating the civil works.  

The civil work supervision team and PMD /safeguard focal person will monitor the contractor’s 

compliance with CEMP/ESCOPs and ensure that the contractor incorporate the status of EMP/ESCOPs 

implementation into the monthly civil work progress reports. The civil work supervision team is a group of 

NIPH staff who are assigned by NIPH management team to be in charge of site monitoring and supervision 

during renovation phase.  

4.2 During Operation of New BSL2+ Laboratory 

Biosafety and biosecurity team are assigned to routinely monitor and supervise the biosafety and 

biosecurity using a standard checklist developed by the team. In addition to routine monitoring and supervision, 

the team will periodically conduct the biosafety and biosecurity internal audit by using international standard 

checklist (ISO 15189 and 15190) to identify any nonconformity (or potential nonconformity) to the standards 

which may cause other potential risks, particularly on the environment and human. The audit will provide 

objective evidences for management team to make an efficient and effective preventive measures to stop and 

minimize those potential risks. The result of monitoring and supervision of the biosafety and biosecurity team 

should be incorporated in the quarterly and semester monitoring report of laboratory operation prepared by 

laboratory operators.   

5. IMPLEMENTATION OF EMP  

5.1  Implementation Arrangement  

This Environmental Management Plan (EMP) is prepared in response to the Environmental and Social 

Safeguard requirements under H-EQIP project, specifically on the renovation of NIPH’s laboratory. It lists 

down potential environmental and social impacts that would occur during the renovation and operation phases 

of the laboratory and proposes measures to mitigate the identified risks and impacts to an acceptable standard. 

NIPH management team and PMD shall ensure the implementation of mitigation measures at all phases 

including renovation and operation phases. Biosafety and biosecurity team of NIPH will perform routing 

monitoring and supervision of the laboratory during installation and operation. Laboratory chief and laboratory 

staff will involve in the implementation of measures dealing with daily operation, especially with wastes and 

personnel safety measures. The contractor is responsible for implementing ESCOPs during renovation period 

and ensure that workers are aware of the internal rules and health safety measures and strictly follow the 

occupational and health safety measures and the contractor’s internal rules during their work at NIPH.    
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5.2 Budget for Implementation of EMP 

For the implementation of EMP, a budget needs to be allocated for mitigation measures. Budget to cover 

the contractor’s compliance with EMP and ESCOPs shall be included in the bidding budget.  The civil works 

supervision team and biosafety/biosecurity team will responsible for monitoring and supervising the 

implementation of measures, and this will not require any budget given it located within NIPH and MOH 

compounds. During operation, the budget to avail laboratory equipment, laboratory materials, and PPEs shall 

be covered by project budget.  

5.3 Grievance Redress Mechanism  

A grievance redress mechanism (GRM) needs to be established within the context/scope of this subproject. 

This GRM is established to address any complaints that may occur during the subproject implementation. If 

someone finds out that the project creates negative impact on the community, individual, or environment, s/he 

can raise a respective grievance and submit a complaint to the Grievance Redress Committee for solution. The 

GRM has 3 steps.  

 Step 1: The complainant discusses respective grievance with the NIPH focal person for a solution; 

 Step 2: If the complainant is not satisfied with the solution offered, s/he can raise the grievance to 

the Project Director (PD); 

 Step 3: If both parties are not satisfied with the solution made by the PD, they can go for a legal 

recourse.  

Step 1 and 2 have no cost to the complainant.  
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ANNEXES 

Annex 1: Detail Drawing for Civil work and MEP Work 



 

37 

 

 

 



 

38 

 

 



 

39 

 

 



 

40 

 

sderrtr 

 



 

41 

 

 



 

42 

 

 

 



 

43 

 

 

Annex 2: Standard Operation Procedure (SOPs) of NIPH Laboratories 

 

Annex 2.1: SOP‐Personal Protective Equipment (PPE) 

 

National Institute of Public Health   
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PERSONAL PROTECTIVE EQUIPMENT (PPE) 

 

SOP‐ALL‐01‐008 

Revision 01 

Prepared by: Dr. NGUON VUTHY        Date: 11 Dec 2017 
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Approved by: Dr. CHAU DARAPHEAK      Date: 19 Dec 2017 
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1. Objective 

To ensure the proper uses standard PPE necessary to protect staff from biological and chemical hazards.   

2. Responsibility 

All NPHL personnel.  

3. Principle 

 Hazards exist in every clinical laboratory so strategies to protect laboratory staff are essential.   

 When a hazard cannot be removed or controlled adequately, Personal Protective 

Equipment (PPE) may be used to protect laboratory staff. 

4. Material 

 Laboratory coat/ Gown/ Coverall 

 Disposable gloves 

 Shoe Covers  

 Eye protection 

 Hair cover 

 Apron 

Reagent: N/A 

Standard and control: N/A 

Sample: N/A 

Procedure 

There are many difference type of using PPE in laboratory. instructions for their use and maintenance are 

included in the text of the safety precautions in each SOP. The following describe how to wear PPE 

properly: 

Protective clothing in the laboratory: 

 All staff should wear a clean laboratory coat/gown/coverall. 

 Clean laboratory coats should be hung in laboratory when not in use, DO NOT BRING 

LABORATORY COAT HOME. 

 Laboratory coats should be cleaned and disinfected at appropriate intervals or if soiled 

(CLEANING LABORATORY COAT SOP) DO NOT WASH AT HOME. 

 Disposable laboratory coats can be worn if available.  

Protective clothing outside of laboratory in reception area, patient consultation rooms and phlebotomy 

room: 

 Phlebotomist, physician and receptionist must wear clean laboratory coat 

Coverall 

 All staff should wear a clean coverall incase needed (Ex: COVID‐19 or EBOLA outbreak). 
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 After coverall is being used, discard it into biological trash bin. 

Face Protection 

 Face shield and/or safety glasses/safety goggles should be worn when handling hazardous 

materials that can generate splash or aerosol 

Gloves 

 Disposable gloves should be worn for protection from chemicals, biological hazards, product 

contamination, sharps and abrasions. 

 After disposable gloves are used they must be discarded in the biohazardous trash bin. 

 Heat/cold protective gloves should be worn when handling hot and cold material. 

Footwear 

 All shoes worn in laboratory should be closed toed and ankle, open toed sandals are 

inappropriate and kept at the laboratory, DO NOT BRING HOME. 

 Laboratory safety boots can be worn to clean large chemical or biological spills. 

Eye and Respiratory Protection 

 Wear face shield, safety glasses, and/or safety goggles and disposable surgical mask/ mask N95 

respirator when required.  

 Hair cover 

 Wear hair cover to cover your hair and both side ears.  

 After the hair cover was used it must be discarded in the biohazardous trash bin. 

Apron 

 Wear apron to cover your body. 

 After apron is used it must be discarded in the biohazardous trash bin. 

Reporting results: N/A 

Normal Reference Range: N/A 

 Reference 

 ASEAN biosafety network establishment meeting (video PPE) 

 http://www.free‐training.com/osha/ppe/ppemenu.htm 

 Infection Prevention and Control MOH guideline, 2018 

 Biosafety and Biosecurity Guideline BMLS, March 2016  

Safety precaution  

Wear appropriate PPE while working in the laboratory and dispose it properly follow procedures. 
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Supplementary notes 
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ដំǁក់កលៃនករពក់ PPE, BSL-2   



 

49 

 

 

 

 

  

ដំǁក់កលៃនករេƽះ PPE, BSL-2   
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ដំǁក់កលៃនករពក់ PPE, BSL-3 
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ដំǁក់កលៃនករេƽះ PPE, BSL-3 
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Annex 2.2: SOP‐Biological Safety Cabinet (BSC) Operation and Maintenance 
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1. Objective  

To provide staff an appropriate procedure for the operation and maintenance of the Biological Safety 

Cabinet (BSC). 

2. Responsibility  

All laboratory personnel in clinical laboratory (new OPD laboratory): are able to perform this procedure.  

3. Principle  

To protect personnel, product and the environment from exposure to biohazards and cross 

contamination during routine procedures. 

4. Material  

 Laboratory Coat 

 Gloves  

 Soft cloth, detergent, water, nylon scrubber 

 Tissue 

5. Reagent  

 70 % alcohol solution 

 5% bleach solution 

6. Standard and control: N/A 

7. Sample: N/A 

8. Procedure  

8.1. Operation (NU‐540‐300E )  

8.1.1. To turn the unit on, press and hold the ON key until the blowers start 

8.1.2. Move the window to the work position, lift it to the top dimple (by the mark as‐ shown in the picture 

below) 

8.1.3. Wait until the green LED lights “airflow is steady” 

8.1.4. The unit is ready for operation. 

8.1.5. Press the BULB key to turn on or off the light 

8.1.6. Press the outlet key to access the electricity in the chamber 
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8.1.7. Place needed work materials into the work‐area and avoid blocking the air‐intake grill. 

8.1.8. Load the work tray with samples. 

Note:  For extended breaks in experimental phases, switch the device to standby mode by pulling down 

and closing the window. 

Warning:  personnel, product and the environment protection are ensured only if the airflow system of the 

device is working properly. If the alarm system issues a failure message for more than a few minutes while 

the front window is in the work position, stop all applications that may jeopardize worker safety.  

Working and Recommendations 

During operation: 

‐ Place samples only within the defined work area of the work tray. 

‐ Do not place unnecessary items into the sample chamber. 

‐ Use only disinfected and cleaned accessories for the work process. 

‐ Do not cause air turbulence by quick hand, arm or body movements in the sample chamber or in 

front of the work opening.  

‐ Do not place accessories into the sample chamber that cause air turbulence or emit excessive 

heat.  

‐ Do not block air circulation at the ventilation slots of the work tray. 

Proper sitting position 
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After completing a procedure 

 Remove samples from the chamber and store them properly. 

 Clean and disinfect work tray, window, chamber surface etc.    

 Clean and disinfect all materials after use.  

Note:   use 70% alcohol solution to clean and disinfect BSC before and after routine operations. If using 5% 

bleach solution, the chamber must be rinsed again with water to avoid corrosion of chamber.  

Harmful substance or pathogen spills on the surface of work area during a procedure must be cleaned up 

with a 5% bleach solution on the spill‐spot and covered with paper towel, which is impregnated with 5% 

chloride for at least 15 minute. 

8.1.9. Turn off unit 

8.1.9.1. Pull the window down to the bottom dimple (to the mark  as shown in the picture below) 

8.1.9.2. Press and hold the ON key until the unit is shut down 

8.2. Maintenance 

8.2.1. Daily maintenance (after each run):   
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8.2.1.1. Disinfect the surfaces with 70% alcohol or 5 % bleach solution before and after use 

8.2.1.2. Turn off the window alarm 

8.2.2. Monthly maintenance: 

8.2.2.1. Clean the exterior surface of the BSC with 70% alcohol solution and a paper towel.  

8.2.2.2. Remove dirt/dust from the top outer surface using paper towel or a soft, clean cloth and 70% 

alcohol solution. 

8.2.2.3. Lift the work tray to clean and remove dirt beneath the tray using 5% bleach solution with paper 

towel or soft, clean cloths. After using bleach, the BSC must be cleaned with water thoroughly 

after bleach solution to avoid corrosion.  If this operation requires a lot of water, drain water 

out through the drain port, then dry thoroughly. 

8.2.3. Technical maintenance and inspection: 

8.2.3.1. BSC is certified every year by NAMRU‐2. 

9. Reporting results: N/A 

10. Normal Reference Range: N/A 

11.  Reference  

Instruction Manual Revision 6 (01.2016) 

12. Safety precaution  

  Failure to read, understand and follow the instruction in this Biological Safety Cabinet (BSC) 

Operation and Maintenance may result in damage to the unit, injury to operating personnel, and 

poor equipment performance. 

 All internal adjustments and maintenance must be performed by qualified service personnel.   

  Always use the proper protective equipment (PPE, etc.) 

  Do not block the inflow of air to the BSC. 

 Each individual is responsible for his or her own safety.   

 Make sure wire is properly placed in the socket.  

13. Supplementary notes  

BSC Maintenance record form F‐MCU‐005 
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1. Objective 

To describe how to operate and maintain the Prioclave autoclave.   

2. Responsibility 

 Laboratory technician and phlebotomist in OPD are responsible for sterilizing biohazardous 

waste using the Prioclave autoclave. 

 Biosafety Officer will provide training and maintain the autoclave log.  

3. Principle 

 The Autoclave  is used to sterilize or kill microorganism using steam and hot water.  In clinical 

laboratories  the autoclave  is used  for decontamination biohazardous waste or  to sterilization 

laboratory equipment. 

 The backup autoclaves are located in Microbiology Unit.  

4. Materials  

 Laboratory coat 

 Heat resistance gloves  

 Heavy duty face shield  

 Disposable gloves 

5. Reagents 

 Water 

 Spore ampule 

 Chemical indicator tape 

6. Standard control 

Chemical Indicator tape.  

Biological Indicator: Spore ampule. 

Remarks: If the internal quality control fail after the cycle finished. The staff have to report the cycle 

again and record in Occurrence Report Form.   

7. Sample: N/A 

8. Procedure 

8.1 Operation 

8.1.1. Check electricity supply is ON, and that the power is switched on. 

8.1.2. Check the water supply is available and is turned on. 

8.1.3. Open the autoclave door as described below:  
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Door opening procedure 

 

 

 

 

 

a. Move the locking handle to the right 

b. The handle will now spring out into its unlocking position 

c. Move the handle fully to the right to unlock the door. The handle is now in its safety lock position, 

allowing any residue of pressure inside the autoclave to escape harmlessly. 

d. Move the handle slightly to the right to release it from the safety position 

e. Push the handle in as far as it will go 

f. Move the handle fully to the right to its parked position 

With the door unlocked, carefully lift to the door. 

Take care whilst the door is open that it is fully open and does not fall. The door is heavy and could 

cause harm if it falls. 

Top up with the water if necessary until the water level touches the water indicator tag on the load 

support plate. 

ALWAYS CHECK THE WATER LEVEL BEFORE STARTING A CYCLE 

 Load the autoclave  

 Set the temperature as required below for sterilization using the up/ down keys. 

o Please remember that the sterilizing temperature and time settings are use according 

to the research carried out by UK Medical research council which is recommended the 

following temperature and times as being sufficient for complete sterilization in 

autoclave: 

126 °C for 10 minutes. 

121°C for 30 minutes. 

115 °C for 30 minutes. 

 Set the process time as required using the up/ down keys. 

 Carefully lower the pressure door and secure as follows: 
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Door closing procedure 

 

 

 

 

 

a. Move the locking handle to the left to release it from its parked position 

b. The locking handle will now spring out to its locking position 

c. Move the locking handle fully to the left to lock the autoclave door 

d. Push the handle in fully against the spring  

e. Move the handle fully to the left into its “park” position 

Wait a few seconds for the “start” indicator to illuminate, and press the “start” button to begin the 

cycle. 

Cycle Abort and Thermal Lock Override 

 Aborting a cycle 

To abort the cycle at any stage, press the “start” Button 

 Thermal Lock Override 

o First abort the cycle as above. 

 After checking that there is no pressure within the autoclave turn the thermal lock 

key to the right hold it there. 

 Press the “door” button once, keeping the thermal lock key held over. 

 Wait during the “Hold” display until there is a beep and the “Door” indicator 

illuminates.  

 Keep the key held and press the “Door” button once to unlock the door. 

 The key‐switch can now be released and the door opened as above. 

 If the key is released at any stage the procedure must be repeated to open the 

door and reset the display. 

8.2 Maintenance  

8.2.1 Daily Maintenance 
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LOW and FILL level water level Probes 

To ensure protection from boiling dry, the insulated section of the low water probe between 

stainless steel tip and the pressure vessel wall should be scrubbed clean to prevent it from being 

short circuited. The sensor tip should also be kept clean to ensure good contact. 

8.2.2 Weekly Maintenance 

Check exterior of machine and the inside walls of the pressure vessel for general cleanliness, 

particularly around operation parts and external switches and pins. Use anti‐bacterial wipes to 

clean exterior paneling.  

8.2.3 Monthly Maintenance 

Check exterior of machine and the inside pressure vessel for general cleanliness, particularly 

around operation parts and external switches and pins. Wipe overall surfaces using clean damp 

cloth. 

Bi‐Annual Maintenance  

Hinges 

With the pressure lid in the open position the hinges should be cleaned and lubricated with high 

melting point grease. 

Checking Temperature control and pressure gauge 

During the DWELL stage of a running autoclave cycle when the Process Time has run for at least 

five minutes, check the reading shown by the temperature display against that of the steam Table 

in the manual.  

Reporting results: N/A 

Normal Reference Range: N/A 

Reference 

- Installation and Operating Manual Top Loading, Electrically Heated QCS Priorclaves.  Priorclave. July 

2014.             

Safety precaution 

 In case of running further cycles, please switch off the power and then switch on to reset system 

again. 

 After autoclave the instrument still hot, wear PPE and heat protection glove to take items from the 

instrument. 

 Do not touch surface outside of autoclave during run 

 Wear proper PPE as the following:  

- laboratory coat 

- Glove 
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- Cover shoe 

- Face shield 

Supplement note 

F‐ALL‐201: Autoclave Maintenance and QC Log Sheet  
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1. Objective  

This SOP provides detailed instructions on how to monitor the laboratory fire detection system.   

2. Responsibility  

Biosafety Team in NPHL. 

3. Principle   

Fire  alarm  systems  shall  be  regularly  tested.  Ensure  that  responsible  persons  are  aware  of  the 

necessary  fire  alarm  systems,  including  checking  of  their  functionality  and  ensuring  personnel 

awareness. 

4. Material  

‐ Moving stair 

‐ EN‐Air flow tester (CH 00216)  

5. Reagent: N/A 

6. Standard and control: N/A               

7. Sample: N/A               

8. Procedure 

a. Fire Alarm 

8.1.1. Inform to all staff in the Laboratory to know about the fire alarm testing. 

8.1.2. Press the button of fire alarm (red box) and activating alarm. 

8.1.3. Check and make sure that the alarm sounding to alert properly. 

8.1.4. How to stop the alarm after the testing: 

8.1.4.1. Go to the cabin controller at the door gate of NIPH, and press the screen 

button following the guidance below: 

8.1.4.2. Press the word “Reset” 

8.1.4.3. Typing password: 1234 

8.1.4.4. Press “OK” 

8.1.4.5. Press the word “Reset” 

8.1.4.6. Press the word “Silence” 

b. Automatic Smoke Detectors 

8.2.1. Prepare the material including EN‐Air flow tester (CH 00216) and moving stair. 

8.2.2. Define the location of Smoke detector.  

8.2.3. Use the EN‐Air flow tester (CH 00216) for testing as follows: 

8.2.3.1. Break off both tips of the tube in the tube opener. 

8.2.3.2. Insert the tube tightly in the rubber bulb, the direction is irrelevant. 

8.2.3.3. Seal the hole in the rubber bulb with your thumb and squeeze the air from the bulb 

through the tube. 
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8.2.3.4. The tubed can be used repeatedly until visible smoke no longer emerges. Used 

tubes must be seal with the caps provided however, they should not be stored 

more than 3 days. 

8.2.3.5. When tubes are reused, care must be taken to ensure that liquid sulphuric acid 

does not drop out of the caps onto skin or clothing. Observe the hazard and safety 

instruction on the packaging. 

c. Automatic Access Door 

8.3.1. Take two card access doors: one is activated and one is inactivated.  

8.3.2. Test inactivated card to chip on control door and notice that the door is opened or 

not. If the doors are not open, it means the door is work properly. If it is not, need 

to take corrective action. 

8.3.3. Test activated card to chip on control door and notice that the door is opened or 

not. If the doors are opened, it means the door is work properly. If it is not, need to 

take corrective action. 

8.3.4. Testing all access control doors in order to make sure that it is worked properly in 

every three months. 

9. Reporting results  

Record the result into Fire Detection System Form Monitoring F‐ALL‐175 

10. Normal Reference Range: N/A 

11.  Reference  

Instruction Manual: EN‐Air Flow Tester (CH00216), Edition10‐05/ 2014. 

12. Safety Precaution 

Be careful when climb the ladder. 

13. Supplementary notes  

Fire Detection System Monitoring Form F‐ALL‐175 
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1. Objective: 

The purpose of this document is to provide a clear exit plan in case of emergency such as fire.  

2. Responsibility: 

Biosafety Officer:  

 Conducting regular fire drills 

 Keeping the evacuation plan up to date 

 Maintaining up to date emergency contact information  

ALL NPHL personnel:   

 Responsible for knowing what to do if an evacuation is necessary 

 Ensure patients safety during an evacuation 

 Practicing fire drills  

3. Principle  

Having an organized and practiced evacuation plan in case of an emergency ensures safety if an 

emergency should occur.  

4. Material: N/A 

5. Reagent: N/A 

6.  Standard and control: N/A 

7. Sample: N/A 

8. Procedure  

a. Key Emergency personnel  

Designated responsible official (Highest Ranking Manager at NIPH): 

Name: Chau Darapheak/Phone number: 012 93 94 41   

Emergency coordinator/Biosafety Officer: 

Name: Biosafety Officer: Keat Chheangheng/Phone number: 011 85 47 66 

Area monitors: 

               OPD patient area: Dr. Mam Sothoeurn/Phone: 011 86 32 36 

                 OPD clinical Laboratory: Mr. Ung Sereysopheak/Phone: 012 669 045 

Assistants for physically challenged: 

Name: Mr. Or Channarith/Phone: 098 273 272 

Name: Mr. Chheng Vannak/Phone: 012 416 948/096 819 1168 

b. Evacuation routes are posted in every room near exit door. The following information is marked 

on evacuation maps  

1. Emergency exits 

2. Primary and secondary evacuation routes 

3. Locations of fire extinguishers 
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4. Fire alarm pull stations’ location 

5.  Assembly points 

c. FIRE EMERGENCY is procedure: 

i. Activate the nearest fire alarm near front and rear door in OPD by breaking glass of fire alarm 

(red box) and activating alarm. If the fire alarm is not available, notify the site personnel 

about the fire emergency by the following means yelling “fire”. 

ii. Notify the local Fire Department (dial 118 or 666: fire rescue). 

iii. Fight the fire ONLY if: 

• The Fire Department has been notified. 

• The fire is small and is not spreading to other areas. 

• Escaping the area is possible by backing up to the nearest exit. 

• The fire extinguisher is in working condition and personnel are trained to use it. 

iv. Upon being notified about the fire emergency, occupants must: 

• Leave the building using the designated escape routes ensuring no one is left behind. 

 QA staff ensure no one left in QA room or Director and calibration room  

 Director check calibration room and QA room to confirm everyone has left 

 Laboratory staff ensure all laboratory staff have exited 

 OPD and phlebotomy staff ensure all NPHL personnel and patients exit the building 

check also in the restrooms before leaving. 

• Assemble in the designated area: car parking area under sign "EMERGENCY ASSEMBLY POINT". 

• Remain outside until the Designated Official or designee announces that it is safe to reenter the 

OPD. 

v. Designated Official, Emergency Coordinator or supervisors must: 

• Determine a rescue method to locate missing personnel. 

• Provide the Fire Department personnel with the necessary information about the facility. 

vi. All NPHL OPD personnel must: 

• Ensure that all employees have evacuated the area/floor. 

• Report any problems to the Emergency Coordinator at the assembly area. 

vii. Assistants for the physically disabled should: 

• Assist all physically disabled patients in emergency evacuation using OPD wheel chair and lifting 

the physically disabled patient down the front stairs of the OPD and to the evacuation point. 

d. EXTENDED POWER LOSS EMERGENCY  

i. In the event of extended power loss to a facility certain precautionary measures should be 

taken depending on the geographical location and environment of the facility: 
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• Unnecessary electrical equipment and appliances should be turned off in the event that 

power restoration would surge causing damage to electronics and effecting sensitive 

equipment. 

e. Chemical Spill 

Every unit has its own chemical spill kit with necessary PPE and SDS. 

i. When a Large Chemical Spill has occurred: 

• Immediately notify the Biosafety Officer or member of Biosafety team. 

• Contain the spill with available equipment (e.g., pads, booms, absorbent powder, etc.). 

• Secure the area and alert other laboratory unit personnel. 

• Do not attempt to clean the spill unless trained to do so. 

• Attend to injured personnel and contact OPD medical doctor, if required. 

• Evacuate building as necessary 

ii. When a Small Chemical Spill has occurred: 

• Notify the Biosafety Officer or member of Biosafety team. 

• If toxic fumes are present, secure the area (with caution tapes or cones) to prevent other 

personnel from entering. 

• Deal with the spill in accordance with the instructions described in the SDS. 

• Small spills are handled in a safe manner, while wearing the proper PPE. 

• Review the general spill cleanup procedures. 

f. Severe weather and natural disasters 

i. Earthquake: 

• Stay calm and await instructions from the Biosafety Officer. 

• Keep away from overhead fixtures, windows, filing cabinets, and electrical power. 

• Assist people with disabilities in finding a safe place. 

• Evacuate as instructed by the Biosafety Officer. 

ii. Flood: 

If indoors/house: 

• Be ready to evacuate as directed by the Emergency Coordinator and/or the designated 

official. 

• Follow the recommended primary or secondary evacuation routes. 

If outdoors: 

• Climb to high ground and stay there. 

• Avoid walking or driving through flood water. 

• If car stalls, abandon it immediately and climb to a higher ground. 

9. Reporting results: N/A 
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10. Normal Reference Range: N/A 

11.  Reference 

CDC Emergency Action Plan (Template). 2004. https://www.cdc.gov/niosh/docs/2004‐

101/emrgact/emrgact.pdf 

12. Safety Precautions: N/A 

13. Supplementary notes  

 Emergency exit of building C Ground floor : F‐ALL‐120 

 Emergency exit of building A & B Ground floor : F‐ALL‐121 

 Emergency exit of building A & B First floor : F‐ALL‐122 

 Map of direction from building C to emergency assembly point: F‐ALL‐123 

 Map of direction from building A & B to emergency assembly point: F‐ALL‐124 
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1. Objective  

To ensure that laboratory sample are packed and transported in a proper packaging system to provide the 

highest level of safety and quality of sample during transportation. 

2. Responsibility  

- National packing & transportation: Laboratory personnel. 

- International packing & transportation: Shipping Company with IATA license.  

3. Principle  

Procedure for monitoring the transportation of sample ensure laboratory sample are transported within a 

time frame appropriate to nature of request examination and the laboratory discipline concerned, within the 

temperature interval specified for sample collection and handling and with the designated preservative to 

ensure the integrity of sample and in a manner that ensures the integrity of the sample and the safety for 

the carrier, the general public and the receiving laboratory in compliance with establish requirement. 

4. Material  

- Primary receptacle: Specimen container 

- Secondary shipping container: Zip lock bag or box 

- Outer shipping container: Cooler box or appropriate container with closed lid and biohazard label  

- Ice pack or Dry Ice if necessary  

- 70% alcohol(ethanol) 

5. Reagent: N/A              

6. Standard and control: N/A               

7. Sample: N/A 

8. Procedure  

Sample are packed by using triple package systems for either local or international shipping. 

a. Local packaging and from OPD to other units in NPHL: the process of three package systems are: 

i. Sample is collected and put in sample container (primary receptacle). Make sure that the 

container will not leak, and close the sample cap tightly. 

ii. Then sample containers are kept in a zip lock bag or box with closed lid and biohazard 

labels (secondary container). Put absorbent material on the bottom of the container to 

absorb fluid in case of breakage.  

iii. Finally place secondary container in cooler box or appropriate container box with closed lid 

(outer shipping container) labeled with biohazard symbol.  Attach specimen request form 

to the outer container. Use plastic scot tap to seal the container properly, and disinfection 

the container with 70% alcohol/ethanol 

iv. F‐ ALL‐ 062: Specimen Shipping Form will be used for transportation from NHL laboratory to 

other referral laboratory. 
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b. International shipping: Sample shipped internationally are packaged by a company with an IATA 

license using the international Triple package system with required documents (packing invoice , 

authorization letter , delegation of shipper to company ship out, custom declaration and entry 

permitted letter)    

c. Decontaminating shipping packages for use:  

Before packaging can be reused it must be appropriate disinfected with 70% alcohol or 0.1 % 

bleach. 

Note: Triple package system consists of three layers which describe as below: 

- Primary receptacle: A primary watertight, leak‐proof receptacle containing the specimen. The 

receptacle is packaged with enough absorbent material to absorb all fluid in case of breakage. 

- Secondary packaging: A second durable, watertight, leak‐proof packaging to enclose and protect 

the primary receptacle(s). Several cushioned primary receptacles may be placed in one secondary 

packaging, but sufficient additional absorbent material shall be used to absorb all fluid in case of 

breakage. 

- Outer packaging: Secondary packaging is placed in outer shipping packaging with suitable 

cushioning material. Outer packaging protects their contents from outside influences, such as 

physical damage, while in transit. Each completed package is normally required to be correctly 

marked, labeled and accompanied with appropriate shipping documents (as applicable).  

9. Reporting results: N/A 

10. Normal Reference Range: N/A               

11.  Reference  

-  IATA infectious substances shipping guideline 10th edition, January 2009. 

-  Guideline on regulations for the transport of infectious substances 2009‐2010, World Health 

Organization. 

- ISO 15189, Medical Laboratory‐ Requirements for quality and competence, Third edition,  2012‐11‐

01. 

12. Safety Precautions 

All necessary PPE should be worn when packing and transporting samples. 

13. Supplementary notes 

a. Label 

- Figure 1: Biohazard sign 

- Figure 2: Hazard label for Category A infectious substances and for genetically modified 

microorganisms and organisms that meet the definition of an infectious substance, Category 

- Figure 3: Hazard label for certain noninfectious genetically modified microorganisms and 

organisms (UN 3245) and for carbon dioxide, solid (dry ice) (UN 1845); substances packed in dry 
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ice (see section on Refrigerants) shall bear this label in addition to the primary risk label (e.g. the 

label shown in Figure 3 for Category A infectious substances 

- Figure 4: Orientation label to indicate position of closures on the primary receptacles; for the air 

transport of quantities of liquid infectious substances in Category A that exceed 50 ml per 

primary receptacle, this label shall be affixed to two opposite sides of the package with the 

arrows pointing in the right direction, in addition to the label shown in Figure  

- Figure 5: UN 3373, are human or animal materials that are being transported only for the 

purpose of diagnosis or investigation.   
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1. Objective 

To provide information on how to properly segregate and dispose of waste in the laboratory.     

2. Responsibility 

Biosafety Officer:  

 Maintaining up to date guidance pertaining to disposal of biohazardous waste. 

 Addressing questions or concerns pertaining to biohazard waste disposal. 

Laboratory personnel:   

 Responsible for safe and proper segregation and disposal of waste in their respective units.   

3. Principle  

The segregation of waste is the first important step in handling waste. Decontamination of 

biohazardous waste is a critical second step.  There are four categories of waste in the laboratory; 

non‐hazardous, biohazardous, sharps and chemical. 

4. Material 

Labeled Waste bins 

Biohazard bags  

Regular Trash bags 

Sharps containers 

5. Reagent: N/A 

6.  Standard and control: N/A 

7. Sample: N/A 

8. Procedure  

General Requirements:  

 Disposing of laboratory waste has the potential to expose laboratory personnel to 

contaminated items if handled incorrectly.  Wear appropriate personal protective equipment 

(PPE) when handling laboratory waste.  At a minimum when handling biohazardous waste, 

PPE will include a laboratory coat, eye protection, close toed shoes and gloves. 

 Wash hands after handling laboratory waste and whenever leaving the laboratory. 

 Each unit is responsible autoclaving their own waste. 

 Unit personnel are responsible for unloading the autoclave after the run is completed. 

 Autoclave rooms are for laboratory waste only.  Do not place office waste or store equipment 

within this room.  Autoclave bags are used for contaminated waste only and never as storage 

bags.  Autoclave tape is to be used only on items to be autoclaved and not for general taping 

purposes. 

 Refer to the Autoclave SOP for details on how to package and handle items requiring 

autoclaving. 
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 Food or drink material is never taken into the laboratory, so empty food or drink containers 

should never be found inside ordinary trash bin inside laboratory or biohazardous waste bin. 

8.1. Non‐hazardous Waste/Ordinary Waste 

 Documents, supply, chemical shipping containers and boxes taken into the laboratory that are 

not contaminated with chemical/biological material can be removed from the laboratory and 

placed into a ordinary waste receptacle for disposal. 

o All biohazard symbols and shipping warning labels on the containers or boxes listed 

above must be removed from any container prior to placing it into the general waste 

stream. 

 Ordinary waste bins are clearly labeled and distinct from biohazardous waste bins. 

 Ordinary laboratory waste is picked from all units by janitor placed into a large trash bin for 

pickup by a trash pickup. 

8.2. Biohazardous waste  

Contaminated Reusable Items 

 Reusable glassware will be autoclaved in autoclave basket, be sure to add autoclave indicator 

and spore ampule.   

 Do not mix reusable items with disposable waste. 

Contaminated Waste – Soft Items 

 Soft contaminated waste (PPE, boxes, tissue, laboratory surface pad, etc.) consists of material 

that doesn’t have hard edges or the ability to break and create a sharp edge that can poke 

through an autoclave bag.  This material is placed into a biohazard waste bin for autoclaving. 

 All PPE (such as gloves, face mask, shoe covers) removed from its packaging/shipping box is 

treated as contaminated waste and autoclaved regardless if used or not.   

 After waste is properly autoclaved and sterilized the autoclaved waste is stored in the waste 

storage area for pick up by Cambodian Red Cross to be incinerated. 

Contaminated Waste – Hard Items 

 Hard contaminated waste consists of material that could poke through an autoclave bag which 

isn’t contained within an autoclave pan (pipette tips, serological pipettes, petri dishes, etc.). 

 Unbroken glass tubes (test tubes, biological media tubes, glass vials, etc.) are placed in a 

autoclaved bag for autoclaving before disposal.  Always loosen container caps to prevent tubes 

from exploding during autoclaving. 

 The laboratory staff pack the waste and transfer to the container and take it to the autoclave 

room daily or as necessary or at least two or three time per week.   

8.3. Sharps Waste 
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 Sharps contaminated waste consists of material with sharp edges that could easily penetrate 

an autoclave bag (scalpels, glass slides, needles, glass pipets, broken glass, etc.). 

 The staff using the sharp container will indicate 75% of container using a marker to know when 

the sharp container is full. 

 Ensure the sharp container is maximum 75% full and replaced with new sharps container (do 

not overfill).   

 When sharps container is 75% full close the lid to the container and place in the waste storage 

area (NPHL waste room) for Cambodian Red Cross to pick up and incinerate.  Do not place 

sharps material into autoclave bags. 

8.4. Miscellaneous Waste and chemical waste 

 Expired unused media plates which are heat sealed wrapped and uncontaminated should be 

taken out of the box and placed into a biohazard waste barrels, pail or can for disposal. 

 Chemical waste disposal and management is contained in the chemical Waste Management 

SOP. 

8.5 Decontamination and Disposal Procedures  

All biohazardous non‐sharp waste in autoclave able bag must be autoclaved prior to being placed in 

the waste storage facility for pick up by Cambodian Red Cross and incineration.  

 Please contact biosafety officer if you need further guidance. 

8.6 Documentation  

 Autoclaved waste records must be maintained in a log book.   

 All waste picked up by the Cambodian Red Cross must be logged.  

 All deviations from this procedure need to be captured systematically so that tracking and 

trending reports can be generated.  It is the responsibility of all laboratory personnel to report 

deviations from defined methods, or incidents that could impact the safety of personnel.  The 

person who first identifies or is made aware of a nonconforming event should document the 

occurrence and notify the laboratory team lead and biosafety officer. 

9. Reporting results: N/A 

10. Normal Reference Range:N/A 

11.  Reference 

Laboratory Waste Disposal Operational Procedure. United States CDC, 2014. 

12. Safety Precautions 

 Follow standard precautions as outlined in SOP  

 Use clearly marked containers for each type of waste as noted in this SOP to ensure optimal safety. 

 Locate containers in the immediate area of use.   
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 Wear proper personnel protective equipment appropriate to the task when handling any 

regulated waste, including water resistant gloves. 

 Wash hands immediately after removing gloves. 

13. Supplementary notes: N/A 
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1. Objective 

The purpose of this document is to provide information and procedures to properly 

decontaminate and dispose of sharps waste in compliance with government guidelines.  

2. Responsibility 

Biosafety Officer:  

 Maintaining up to date guidance pertaining to disposal of sharps. 

 Addressing questions or concerns pertaining to sharps disposal. 

Laboratory personnel:   

 Responsible for safe and proper disposal of sharps in their respective units.   

3. Principle  

Safe disposal of sharps waste is an essential step in the management of hazardous laboratory 

materials. Proper management of sharps waste prevents personal injury, prevents 

contamination of personnel and the environment and ensures proper containment of 

laboratory and infectious waste during collection, transfer, and disposal. 

4. Material: N/A 

5. Reagent: N/A 

6.  Standard and control: N/A 

7. Sample: N/A 

8. Procedure  

 Sharps are any object with corners, edges, or projections that when inappropriately handled 

or disposed are capable of cutting or piercing skin or regular trash bags or waste containers. 

Examples of sharps include:  

 Hypodermic needles, syringes, tubing  

 Blades (scalpels, razors)  

 Microscope slides and covers  

 Glass capillary tubes  

 Pasteur pipettes  

 Glass slides or cover slips  

 Laboratory glassware or plastic pipette tips contaminated with an infectious agent  

 ‘Plasticware’ made from plastic polymers which shatter on breakage (culture flasks, 

petri dishes) 

o Please see supplementary note for visual and separation of sharps waste 

Sharps Containers  
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All sharps containers must meet the following standards:  

 rigid  

 non-breakable and puncture resistant  

 impervious to moisture and leak proof  

 have lid  

 with a universal biohazard label  

Card board is acceptable for non-contaminated broken glassware or clean empty bottles and can be 

discarded with regular trash no need for decontamination. 

Collection Procedures  

 Sharps containers MUST BE stored near where the waste is generated and 

segregated from other waste.  

 Sharps containers MUST NOT:  

• be filled greater than 3/4 full  

• be discarded in the regular trash  

• contain free liquids, such as full culture tubes or filled syringes 

Decontamination and Disposal Procedures  

Decontaminate sharps by adding a 10% bleach solution to the sharps container prior to sealing and 

disposal (added solution should fill 10% of the containers volume). This will ensure no active 

biological material is being removed from the laboratory area when the containers enter the waste 

pick up area for incineration by the Cambodia Red Cross.   

Important** If bleach solution is added then the container cannot be autoclaved. 

 Please contact biosafety officer if you need further guidance. 

9. Reporting results: N/A 

10. Normal Reference Range :N/A 

11.  Reference 

SOP for the disposal of sharp objects in laboratories. , University of Pennsylvania, 2012. 

12. Safety Precautions 

Use proper PPE to decontaminate and dispose of sharps. 

13. Supplementary notes  

Chart for the sorting of sharps waste. 
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1. Objective  

To describe the disinfection and sterilization processes that are essential to biosafety at NPHL. 

2. Responsibility 

All NPHL personnel. 

3. Principle 

Biological hazards are present in clinical laboratories however; the risk of exposure and subsequent 

infection by these agents can be significantly reduced using specific protocols for 

decontamination/cleaning/disinfection after spills, before working, and at the end of each shift. 

Specific decontamination requirements will depend on the type of work and the nature of the 

infectious agent(s) handled. 

4. Material: N/A 

5. Reagent  

Household Bleach 

Ethanol 

6. Standard and control: N/A 

7. Sample: N/A 

8. Procedure 

8.1 Types of Disinfectants: 

Bleach (sodium hypochlorite): 

Bleach, a fast‐acting oxidant, is broad‐spectrum chemical germicide. It is important to note 

bleach, is highly alkaline and can be corrosive to metal. Household bleach (original 

concentration 5% or 6%) should be prepared to the proper concentration and discard daily 

after use. 

Recommended dilutions of chlorine for different purpose 

Household bleach 

(Sodium 

hypochlorite) 

Concentration 

of Bleach 

Solution 

How to dilution Purpose

5% 

0.5%  1 part of household 

bleach with 9 parts of 

water 

 

To disinfect spilled biological samples or 

highly concentrated biological materials  

(contact time at least 10 min) 

0.1%  1 part of household 

bleach with 49 parts 

of water 

Daily surface disinfection 

(contact time at least 5 min) 
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6% 

0.5%  1 part of household 

bleach with 11 parts 

of water 

Disinfecting spill samples or high 

concentration materials (contact time at least 

10 min) 

0.1%  1 part of household 

bleach with 59 parts 

of water 

Surface disinfection for daily use 

(contact time at least 5 min) 

 

8.2 Alcohols 

Ethanol is effective against vegetative bacteria, fungi and lipid‐containing viruses but not against 

spores. 70% alcohol (700 ml of alcohol add 300 ml Distilled water) is used for highest 

effectiveness, higher or lower concentrations may not be as germicidal. Alcohols do not leave 

any residue on treated items.  Prepared alcohol solutions can be kept for one month in sealed 

container. 

8.3 Dry Heat Disinfection and Sterilization 

A sterilization oven can be used to sterilize re‐usable laboratory glassware at temperatures of 

160°C or higher for 2 to 4 hours. 

8.4 Autoclaving 

Autoclaving is the most effective and reliable means of sterilizing biohazardous waste. Material 

for autoclaving must be loosely packed in the chamber for easy steam penetration and air 

removal. All biological waste in NPHL must be autoclaved prior to Red Cross Pick up. 

9. Reporting results: N/A 

10. Normal Reference Range: N/A 

11.  Reference  

Laboratory biosafety manual, third edition. Geneva, World Health Organization, 2004.   

12. Safety Precaution: N/A 
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13. Supplementary notes  
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1. Objective: 

The purpose of this document is to provide information and procedures to properly 

manage/dispose of chemical waste in compliance with government guidelines.  

2. Responsibility: 

Biosafety Officer:  

 Maintaining up to date guidance pertaining to disposal of chemicals. 

 Addressing questions or concerns pertaining to chemical disposal. 

Laboratory personnel:   

 Responsible for safe and proper disposal of chemicals in their respective units.   

 Asking the biosafety team questions about chemical waste disposal when procedures are 

unclear. 

3. Principle : 

Safe disposal of chemical waste is an essential step in the management of hazardous 

chemicals. Proper management of waste requires understanding how chemicals can be 

disposed of or neutralized.  

4. Material: N/A 

5. Reagent: N/A 

6. Standard and control: N/A 

7. Sample:N/A 

8. Procedure : 

General Comments about Chemical Waste Management: 

 When you order a chemical, you have the responsibility for its disposal.  

 Always label the date of opening on chemical bottle because many chemicals have limited 

shelf life. After which they decompose, give off fumes, absorb water or CO2, or form 

peroxides. Watching the storage time can minimize disposal of “reactive” materials by 

disposing of them when they are stable.  

 If you have any questions about chemicals or their proper disposal ask a biosafety officer. 

Hazardous Characteristics 

Chemicals which have the following four characteristics are considered to be hazardous: 

IGNITABILITY 

 A liquid which has a flash point of less than 60 deg C is considered ignitable by the EPA.  This 

includes almost all organic solvents. Some examples are:Ethyl ether, Methanol, Ethanol, 

Acetone, Toluene, Benzene, Pentane, Hexane, Skelly B, Xylene, Formaldehyde, Heptane, 
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Ethyl Acetate, Petroleum Ether. Instructions for the disposal of organic solvents are given 

below. 

CORROSIVITY 

 An aqueous solution having a pH of less than or equal to 2, or greater than or equal to 12.5 is 

considered corrosive by the EPA. Instructions for the disposal of concentrated solutions of 

acids or bases are given below. Corrosive materials also include thionyl chloride, solid, sodium 

hydroxide and other nonaqueous acids or bases. 

REACTIVITY 

 Chemicals that react violently with air or water are considered reactive. An example is sodium 

metal. Reactive materials also include strong oxidizers, such as perchloric acids, and chemicals 

capable of detonation when subjected to an initiating source, such as old picric acid and 

phosphorous. 

 Solutions of cyanide or sulfide that could generate toxic gases are also classified as a reactive 

Other Hazardous Wastes 

 Aqueous Solutions of Toxic Metals 

 Special Precautions for Lead, Mercury and Silver 

 Lead, mercury and silver require special precautions for disposal. If you discharge any of these 

metals, their compounds or aqueous solutions of their compounds into the sewer system, make 

sure you meet these concentrations: 

 Lead 2.0 mg/l 

 Mercury 0.02 mg/l 

 Silver 0.4 mg/l 

 Lead, mercury and silver are especially important pollutants. Filtering and precipitation for 

some other type of collection must be routine procedure for your laboratory if you use them.  

Label large waste collecting containers in the laboratory and all chemical waste discard 

bottles: 

 A label must be affixed to each container. You must list the major chemical components of 

your waste especially if it contains the following: 

 Halogenated compounds (e.g., CHCl3 , CH2CL2, CCl4, and solutes) 

 Metals (e.g., Pb, Hb, Ag, Cr) 

 Sulfur compounds (e.g., CS2, DMSO, and solutes) 

 Solvents 

Disposal of Chemicals 

Chemicals for the Normal Trash 
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You can safely dispose of many solid chemicals in the normal trash if the containers are tightly 

capped and of good integrity. Examples are given below:  

 have oral rat LD50 toxicity values higher than 500 mg/kg and 

 have no positive determination for carcinogenicity  

 please read specific SDS sheet for the chemical if you are unsure 

Chemicals for the Sanitary Sewer System 

You can safely dispose of many chemicals into the sanitary sewer system if they are water soluble, 

degradable in the sanitary sewer and are properly diluted. Examples are given below. Chemicals in 

solid form should be followed by twenty (20) parts of water.  

 Aqueous solutions of chemicals described under “chemicals for the normal trash”  

 Very dilute aqueous solutions of water soluble organic solvents. (i.e., <10% solutions) 

Examples are: 

o Allyl Alcohol Propanol 

o Glycerine Propylene Glycol 

 Neutralized solutions of acids or bases (see procedure below) 

*You should take special care when neutralizing strongly oxidizing acids such as perchloric 

acid and fresh chromic acid. 

 Small amount of methanol can be disposed into the sink. 

General Neutralization Procedures 

CAUTION: FUMES AND HEAT ARE GENERATED 

1. Do your neutralizations in a well-ventilated hood and behind a safety shield. 

2. Keep containers cool while neutralizing. 

3. You should be wearing an apron, goggles, and gloves. 

4. Perform all steps SLOWLY. 

5. Neutralize concentrated solutions of acids and bases to within a pH range of greater than 2 and 

lower than 12.5 and then flush them into the sanitary sewer with at least twenty (20) parts of water. 

Acid Neutralization 

While stirring, add acids to large amounts of an ice-water solution of base such as sodium carbonate 

(soda ash), calcium hydroxide (slaked lime), or 8M sodium hydroxide (for concentrated acids). 

When a pH above 2 is achieved, dispose of the solution into the sewer system followed by twenty 

(20) parts of water. 

Base Neutralization 

Neutralize by first adding the base to a large vessel containing water. Slowly add a 1M solution of 

HCL. When a pH of 12.5 is achieved, dispose of into the sewer system followed by twenty parts of 

water. 
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Solutions to be collected by the Biosafety Team for proper disposal: 

Organic Solvents 

Place your organic solvents in glass bottles the solvents originally came in. Don’t put them in the 

sewer. Halogenated solvents (e.g., chloroform, carbon tetrachloride and dichloromethane) and their 

mixtures should be kept separate as they are more difficult to dispose of. Be sure to deface or 

remove original label and attach Chemical Discard tag to bottle and are shipped off for proper 

incineration contact Biosafety Team for proper disposal. 

SUBSTANCES THAT SHOULD NOT BE PUT INTO SOLVENT WASTE CONTAINERS 

The following substances are inappropriate for incineration. Don’t put them into your organic 

waste containers. They should be collected in separate containers. 

Solutions of acids or bases 

Aqueous solutions of toxic organic chemicals 

Metals (e.g., Sb, As, Ba, Cd, Cr, Pb, Hg, Ni, Se, Ag) 

Vacuum pump oil 

Sulfides or inorganic cyanides 

Strong oxidizers or reducers 

Water reactive substances 

Unknowns 

Large amounts of water 

Peroxide Forming Agents 

Peroxides are low power explosives and very sensitive to shock and heat. A variety of organic 

compounds react with oxygen from the air to form unstable peroxides. Well-known peroxide 

forming compounds include: 

Diethyl Ether 

Tetrahydrofuran 

Isopropyl Ether 

Other ethers 

Other peroxide forming agents include: 

Aldehydes 

Compounds with benzylic hydrogens 

Compounds with allyl groups 

Vinyls 

Peroxide Formation and Safety Tips 

 Exposure of any of the peroxide-forming agents to light or air increase the rate of peroxide 

formation. Therefore, store these agents in full, light-tight containers. 



 

  96 

 Refrigeration does not prevent peroxide formation 

 Order small amounts frequently to decrease storage time. 

 Date new containers when opened. 

 Be particularly cautious with materials of unknown vintage. Do not attempt to remove caps 

from containers that may cause sparks. Call biosafety officer for advice or assistance when 

such containers are found. 

 Never distill peroxide-forming solvents unless they are known to be free of peroxides. 

 Peroxides concentrated in the residue can pose a serious explosion hazard. 

Peroxide Testing and Disposal 

 Before beginning work with a peroxide-forming agent, determine its peroxide content. 

 Dispose of agents containing greater than 80 ppm peroxide. Easy-to-use quantitative 

peroxide test strips are available from Scientific Products or Aldrich. 

 Materials found to contain peroxides (greater than 80 ppm) should be treated prior to 

disposal. 

 Methods for removal of peroxides involve the addition of reducing agent such as ferrous 

sulfate (for diethyl ether peroxides) or sodium metabisulfite (for isopropyl peroxides). 

 The treated solvent should be placed in a waste container and the empty container rinsed 

with water. Most peroxides are water soluble and the rinsate can be put in the sewer system. 

Strong Oxidizers and Reducers 

The best way to dispose of oxidizers and reducers is to chemically neutralize them. You should treat 

the chemicals listed below in your laboratory. For information on treatment techniques, please call 

us. If you choose not to neutralize these chemicals, contact biosafety officer for pickup and 

disposal. 

STRONG OXIDIZERS 

Chromic acid (fresh) 

Metallic chlorates 

Metallic nitrates 

Metallic perchlorates 

Metallic permanganates 

Perchloric acid 

STRONG REDUCERS 

n-Butyl lithium Calcium hydride 

Metallic sulfides Sodium hydride 

Stannous chloride 
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Other Reactive (Including Water Reactive) 

Listed below are a variety of reactive materials that you should contact the biosafety officer for 

disposal.  Package any liquids separately from solids and please note special hazards and/or 

handling precautions on each box.  

Acetyl chloride 

Benzoyl peroxide 

Bromine 

Calcium metal 

Lithium metal 

Phosphorous (yellow) 

Potassium metal 

Sodium metal 

Thionyl chloride 

Unknown Chemicals 

You must make every effort to provide an accurate description of all chemicals need to discard. 

Unknown chemicals present serious problems for the NPHL. Without a description, we can’t handle 

or dispose of a chemical in a safe manner. Disposal companies will not accept chemical waste 

without an analysis, and an analysis of one sample could easily cost $1,000. 

 Investigation of Unknown Chemicals 

Any information you can provide about an unknown chemical you wish to dispose of greatly aids 

identification. For example, even knowing whether or not a chemical is organic or inorganic is helpful. 

 Procedure 

Don’t move it from its location if possible. A biosafety team member will come to your laboratory 

to investigate. 

 Reducing the Problem 

You can reduce the occurrence of unknown chemicals by being thorough in maintaining labels on 

chemical containers. Periodic review of chemical stock and careful record keeping lessens the 

chance of discovering containers with missing labels. 

9. Reporting results: N/A 

10. Normal Reference Range: N/A 

11.  Reference 

Waste Handling & Disposal SOP, University of Notre Dame, 2010. 

12. Safety Precautions: N/A 

13. Supplementary notes: N/A 



 

  98 

Annex 2.11: SOP‐Laboratory Risk Assessment 

 
 

National Institute of Public Health   

National Public Health Laboratory 

 

 

LABORATORY RISK ASSESSMENT 

 

SOP‐ALL‐01‐004 

Revision 00 

 

Prepared by: Mr. KEAT CHHEANGHENG      Date: 07 Dec 2017 

(Head of Biosafety Team) 

 

Reviewed by: Dr. NGUON VUTHY        Date: 08 Dec 2017 

(Deputy Head of biosafety Team)  

 

Approved by: Dr. CHAU DARAPHEAK      Date: 19 Dec 2017 

(Chief of National Public Health Laboratory) 

 

Issued Date: 27 Dec 20 
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1. Objective:  

The  objective  of  risk  assessment  is  to  determine  the  risks  associated  with  laboratory  procedures.  Risk 

assessment allows a laboratory to determine the relative level of risk different laboratory activities pose and 

help guide risk mitigation/elimination decisions to remove unnecessary risks. 

2. Responsibility  

 Biosafety Team (BST) conduct risk assessment using the NPHL risk assessment checklist in each 

laboratory unit.  

 Head of Unit will assist the BST while performing the risk assessment and follow up to ensure all 

staff in unit are following risk assessment guidelines. 

 Laboratory staff in each unit will follow the biosafety risk assessment guidelines. 

3. Principle 

 Risk assessment is a procedure that analyzes a particular process or situation in order to determine 

the likelihood and consequences of a certain adverse event and is unique to each laboratory unit. 

 To be comprehensive, a  laboratory  risk assessment should consider every activity and procedure 

conducted  in  a  laboratory  that  involves  infectious  disease  agents  or  hazardous  chemicals  as  a 

possible risk.  

4. Materials: N/A 

5. Reagents: N/A 

6. Standard control: N/A 

7. Sample: N/A 

8. Procedure 

1.  The BST contact the Head of Unit to obtain information the following information prior to 

conducting the risk assessment in a given unit:  

o List of testing procedure performed in unit, including all applicable safety practices 

o List of potential hazardous pathogens that could be encountered in the laboratory unit 

o Chemical hazards found in unit 

2.  Using the risk assessment tool (see supplementary notes) developed by NPHL, the BST will 

perform risk assessments for all laboratory procedures that might potentially expose laboratory 

workers to hazardous pathogens or chemicals.  

3.  The information gathered from the assessment will be used to determine avoidable or 

acceptable risks for each unit and to develop safety procedures to minimize risks. 

4.  A copy of every completed risk assessment shall be kept in the BST cabinet. 

9. Reporting results: N/A 

10. Normal Reference Range: N/A 

11. Reference 

 ISO 15189, Medical Laboratory‐Requirements for quality and competence, Third edition, 2012‐11‐01. 
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 Sandia International Laboratory website: biosecurity.sandia.gov/gbrmc 

 Risk assessment tool developed by Gerald J. Pellegrini Jr.,US‐CDC 

12. Safety precaution: N/A 
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13. Supplementary notes 

Form and Code of form of Laboratory Biorisk Assessment tool: F‐ALL‐068 
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ANNEX 3: Checklist for Environmental and Social Safeguards Supervision for Renovation of 
Laboratories in National Institute of Public Health 

 

Objectives: 

To supervise/monitor status of Environmental and Social Codes Practice (ESCOP) implementation and social 
safeguards implementation during renovation of NPHL 

To suggest time-bound corrective actions for activities which create adverse impacts on the environment and 
people  

Location: National Institute of Public Health 

Person involved:  

Name of other 
Institution/ 
Organization involved:  

 

Filled out by:  

Date:  

Summary of the 
finding: 

 
 
 

 

 Question on Environmental- Social Safeguards 
Implementation 

Yes No Comments/ Information 
(Propose Time-bound 
corrective actions if No) 

1. Unexploded Ordnances’ (UXO, landmines, 
unexploded remnants of remnants etc.) at the 
construction sites. 

   

2 Chemicals, sanitary wastewater, spoil waste oil 
and concrete agitator washings is not deposited in 
the watercourses. 

   

3. No Asbestos based materials are used in the 
construction 

   

4. Asbestos product such as roofing sheets, old 
structure to be demolished are not stored in the 
health facilities compound. 

   

5. If Asbestos products such as roofing sheets are 
found on site, or present in old structures that are 
to be demolished, they must be removed carefully 
from site, if possible, without breaking. The 
Asbestos is to be wetted to prevent dust and if any 
cutting or abrading is necessary, then the material 
must be kept wet during working to prevent dust.  

   

6. The contractor protects sites of known antiquity 
by placing barriers and fencing to prevent access 
or damage to the site  

   

7. The construction materials/ equipment is stored 
on site in the property constructed area, in good 
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working condition and do not produce excessive 
noise    

8. The demolition activities do not generate visible 
airborne dust   

   

9. The site potable drinking water for construction 
workers is provided  

   

10. The privy facilities available for construction 
workers are constructed and operational at the 
sites. The privy is located more than 30 meters of 
any existing water supply wells/surface water 
body 

   

11. Noise disturbance of patients, HFs staff, residents 
or surrounded area due to prolong construction 

   

12. Request for obtaining an agreement for disposal 
of construction waste 

   

13. Proper location of construction site/camp    
14. Availability of proper storage for fuel, oil and 

construction materials 
   

15. Proper maintenance of construction machinery 
and equipment (prevent leakage of fuel, oil, 
lubricants, etc.)  

   

16. Availability of temporary storage areas for 
excavated and demolished materials and 
construction wastes within health facility 

   

17. Timely removal of excavated and demolished 
materials and construction waste from the 
temporary storage areas to planned and agreed 
places 

   

18. Use covered trucks for transportation of 
construction materials and waste 

   

19. Clean the surrounding area from dust by water 
sprinkling in construction zone (when necessary)  

   

20. Clean/ wash tires of vehicles before they get to 
dwellings and/or drive on highways (when 
necessary) 

   

21. Implementation of works at the established time 
(e.g. work during daytime 06.00 to 18.00) 

   

22. Ensure proper safety of workers at the 
construction site (e.g. wearing construction 
helmet or other protective materials) 

   

23. Installation of warning signs/safety signs in 
construction site, worker camps and access roads 

   

24. Ensure proper sanitary/ hygienic conditions for 
workers at the construction site 

   

25. Restoration of the area of construction sites and 
camps when the construction works are over 

   

26. Replanting/planting of finished work areas     
27. The construction site is properly fencing/ proper 

use of net construction  
   

28. Having enough warning signs at danger areas 
(e.g. construction site, holes, construction wastes 
storage areas, etc.) 

   

29. Electrical equipment and wires are in good 
conditions and properly kept (no damage, cuts, 
found in the wire, put it above the ground when it 
is flooded), proper Personal Protective Equipment 
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(PPE) provided for works expose to electrical 
hazard. Prohibit works that involve electrical 
hazard to be carried out during raining or on a wet 
floor.  

30. Ensure appropriate and respectful behavior of 
workers towards individuals in and around the 
construction area and the surrounding 
communities (ex. sexual harassment etc.).  

   

31. During the construction/ground breaking, etc. in 
the event of unanticipated discovery of cultural or 
historical artifacts (human remain, antiquity, 
sacred artifact etc.).  

   

32. Before/during working at height place, the 
arrangement of scaffoldings, supports, platforms, 
ladders and handrails to be provided, and using of 
safety belt be applied.  

   

33. Conducting of monthly safety training to the 
construction workers to each site by the 
supervision engineers, and always training when 
the new construction workers recruited to work at 
sites.  

   

34. There is no employment of children under 
eighteen years old at the construction site. 

   

Note: (Other issues found related to the social and environmental issues found at the construction 
sites). 

 

 

 

Date: …………/……………/2019 

Safeguard Coordinator:                                                                                                                                     Signature 
and Name of Implementer 
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ANNEX 4: ESF/Safeguards Interim Note: Covid‐19 Considerations in Construction/Civil Works Projects 
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