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Executive Summary
Introduction

Over thelast 20 years, Ethiopia has successfully implemented its strategy of expanding and rehabilitating
primary health care facilities. Parallel to the construction of health facilities, investment in human
resource development and management has been scaleéfaqms to supply chain and logistics
management to ensure continuous availability of health commodities at an affordable price in a
sustainable mannehlthough tangibleprogresshasbeenmadein improving healthcarefor the provision

of quality servieesin Ethiopia,manygapsandchallengesareyetto be addressedAlmost all laboratories

in the systemacrossall tiersincluding the National Referencd.aboratoriesat EPHI functionin facilities

with suboptimum infrastructuredevoid of appropriateprovisions for a safeworking environment.The
supplychainsystemhasprovento be inefficient, inconsistenandunpredictable.Additionally, thereare
hugegapsin theimplementatiorof LaboratoryQuality Managemengystem weak systemfor specimen
referral linkage and testing servicescompoundedwith logistical impediments,and underdeveloped
capacity and practices for monitoring and evaluation of the laboratory s y s t effici@rcy and
effectivenessn addressinghe basicneedsof healthcareservicedelivery, public healthresearchesand

public healthemergencynanagementperations.

The EPHI Strategic Plan Management (2015/16 to 2019/20) and the Ethiopian Action Plan for Health
Security (2018022) foresee the construction and equipping of the propose BS/el stateof-the-art

National Reference Laboratory complex with the objective to elevate the capacity and status of the
institute to conduct specialized testing. Africa CDC investment financing program will finance the
construction and equipping ofSR3 NRL which will bolster the capacity of EPHI for advanced public
health researches, provision of quality referral diagnostic services and timely detection of causative agents

of epidemic disease outbreaks thus facilitating a quick and effective respqndsic health threats.

Since BSL 3 laboratorig a place where highly infectious agents are handled and manipitlatedhave
potential risks resulting in lifghreatening for personnel working in BSL 3 laboratory and community.
Hence, this infectio Control and Waste Management Phaill ensure the protection of healthcare
workers, wastes handlers, and the community as well as the environment from the harmful impacts of
hazardous waste generated from the proposed BSL 3 laboratory complex andm@enthé proposed

BSL 3 laboratory project compliance with international and national environmental regulations and best

practices.



Environmental and social risksof the BSL3 NRL Complex

Upon finalization of the construction, operating the BSL 3 laboyatomplex will result in the
generation of large quantity of wastes which are characterized as health care wastes (HCWSs). The
composition of HCWs iglassified as general and infectious wastpproximately 80%of the waste is
characterised asgeneral dorastic waste and 20%s infectious such as biological waste;
chemical/pharmaceutical waste and sharps materitilss proper waste management plan is not in a
position and maintained over the course of time, constructing the BSL laboratory would aléo solic
negative impacts to both the EPHI community and the public in general. In addition, it will overburden
the existing Infection Control and Waste Management system of the facility. As the BSL 3 laboratory will
generate highly infectious waste, it is imfaoit to handle, treat and dispose those \gamteording to

WHO recommended guidelines. Therefore, this infectious control and a waste management plan is
prepared for the BSL 3 | aboratory to meet a World

The Infection Control and Waste Management

It is aligned with both international and national guidelines. To mention among othe¥spgiizes
nationalhealthcare waste Management guideline, and national waste management policy, World Bank
safeguard policies and guidelines, YWHaboratory biosafety manual, WHGafe healtfcare waste
managementand International Agreements and Conventions. Therefore, the document can be
characterized as comprehensive ICWMP plan to impléahering the operation of BSLISRL complex
building in managing wastedmplementation of thisSCWMP will help to prevent and/ or mitigate the
negative effects of health care waste that will emanate during the operation ofNBEL @mplex The
management plan acknowledges the Wagtemanagementractices sch aswaste minimizationproper
collectionsegregationstorage fransportatiortreatment and disposal of the waste, which in turn ensures
that the correct disposal procedures are taken, personnel safety is maintained, and environmental harm is
minimized Moreover, correct and efficient waste management will only be achieved through rigorous
training and education of employees, supervisors and managers. As a milestone, the ICWM plan
acknowledges the major mitigation measures based on the operdBh 8fNRL complexand they are

identified as waste.

Risk associated with waste managementuring the operational phase of the BSL 3 laboratory and
other units of theomplex it is anticipated that solid and liquid wastes are generated asazands and
infectious/hazardous waste. Therefore, improper and inadequate waste handling, treathdisposal
can cause public health and environment risks. To avoid the risk associatesasieéh management,
waste managemerstrategieswill be established and implemied, and all personnel working in the

laboratory and waste handler would be trained on the waste handling, treatment and disposal. In addition,
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new highly environment friendlpyrolytic incinerator would be purchased and installed as the existing
pyrolytic incinerator getting oldMoreover EPHI will construct new septic tank for liquid waste

treatment in order to improve the capacity of the existing septic tank

Waste management in BSL NRL Complex Running the BSL3 laboratory generates both hazardous

and norhazardous wastes. Wastes such as highly infectious liquid and solid waste, pathological wastes,
microbiological wastes, sharps, chemical and disposable wastes are categorized as hazardous wastes.
While running BSL 3 laboratory, it is imperative design a waste management strategy that enables to
handle hazardous wastes aseptically, so as to safeguard the public health. Mitigation strategies stipulated
to manage wastes generated from the BSINRL complex encompasses waste minimization,
segregation packaging, colour coding, collection, handling, storage, transportation, treatment, and

disposal.

Waste Collection and Handling:waste would be collected in containers/bags and sealed when filled 3/4
full and allwastewill be sorted on site before kection and transportation using closed wheeled trolleys.
All Infectious waste including pathological waste will be collected using yellow bag with biohazard
symbol; highly infectious waste will be additionally marked HIGHLY INFECTIOUSI wastes will ke

placed lealproof strong plastic bag or a container (capable of being autoclaved). Sharps waste will be
collected with yellow puncturproof container marked SHARPS with biohazard symbol\aifichever

be emptied or openedonhazardous Waste will be lbected using black bags/ inside a container or
container which is disinfected after us&ll personnel handling infectious and hazardous waste will
obligate to wear personnptotective equipment (PPE) as requirAdl.waste containers will be labelled

with the type of waste; name of the department, date of collection and, warning of hazardous nature.
Waste Storage

BSL 3 NRL complexwill designate an area within its premises where waste can be temporarily stored
until the final collection for disposal anohward treatment. Thevaste generatd from BSL-3 NRL
complex wouldbe managed as follows:

91 Infectious & Pathological waste storage: the storage place will be identified as an infectious waste
area by using the biohazard sign.

1 Chemical waste storage: wheglanning storage places for hazardous chemical waste, the
characteristics of the different chemicals to be stored and disposed of will be considered
(inflammable, corrosive, explosive).

The storage place will be an enclosed area and separated from askeesterage areas.

The liquid wastewater would be poured into the existing and or newly constructed septic tank



Transportation

Waste transportation involves conveying of wastes from the various points of generation within a
laboratory to a temporaryastige location and to treatment (incinerator) and disposal facility. All waste
bags/containers will be intact and covered with lids and it will be transported using carts, or containers.
Infectious waste can be transported together with used sharpsusiasgfen intact and legkoof strong

plastic bag or a container. Infectious waste will not be transported together with other hazardous and non
hazardous wasteThe wastavater will be treatednsiteandwould be transported to Kality Waste Water
Treatmemn Plant when meets the effluent quality standards.

Waste treatment and disposal

Hazardous wastesThe hazardous wastegenerated during laboratory operation will be treated on site
of collection or generated using the methods of autoclaving, and chersinéation.

Non-Hazardous Waste: This waste will be disposed of similarly to domestic in municipal waste
collection.

Infectious Wastes (Items contaminated with blood and body fluids, including cotton, pathological
wastes, culture wastes, and other ¢tifus wastes)These wastes will be autoclaved at a temperature of
121°C for at least 20 minutes at the source. After treatment, wastes would be incinerated.

Ligquid Waste (infectious & chemical wastes)Collected body fluids, blood, and other infectidigsiids

will be treated using 5% sodium hypochlorite (NaQ®leach). The liquid chemical waste will be
diluted/ neutralized and disposed to the sewer with water.

Sharps (Needles; syringes; scalpels; blades; glass, etc.) all used sharps will be plagmstific
cardboard boxes called safebpxes andincinerated preferably in an appropriate doutilamber

(>850°C) incinerator.

Disposal of hazardous ashFly ash and bottom ash from incineration is generally considered to be
hazardous, because of the wagtalld have a heavy metal content and dioxins and fuldreswaste will

be collected and thesolidified with cementéncapsulated in double containers made from polyethylene
material to transport in safe manner to disposal site utilizeKdtgbe wasteréatment plants for
landfilling. Alternatively, the homogeneous mixture would be transported in liquid stateKtalits
wastewater treatment plant and then the treated sludgbemillsposedn secured manner at landfilling
disposal site utilized by AdsliAbaba water and sewerage Authorifs plan B, Sendafa Sanitary
landfill will be considered for final disposal of handling incineration residues if this would be

socially and environmentally feasible. The updating of the ESIA will also consider the
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assesment of the capacity of Kotebe waste treatment plant and Sendafa sanitary landfill for

handling incineration residues

Liquid waste Disposal: afteronsite treatmerdéndlaboratory confirmation was performée treated
wastewatewill be connected t@enta | wastewater treatment plants
into Kality wastewater treatment planthich is under construction to bienalized within less than 2

years If the construction of the NRL complex completed before the construction of the sewer
line EPHI will use trucks to transport waste into the treatment pRegarding sludge, sludge
generated in EPHI would be transported to AAWSSA Kotebe treatment plants that designed to treat and
dispose sludge, using vacuum trucks with empty septic t#wkst is the case for final disposal of
handling incineration residues, Sendafa Sanitary landfill also will be considered for final disposal
of wastewater sludge if this would be socially and environmentally feasible. The updating of the
ESIA will also caosider the assessment of the capacity of Kotebe waste treatment plant and
Sendafa sanitary landfill for wastewater sludge

Air pollution from incineration

Medical waste incinerations emit toxic air pollutants and toxic ash residues that are the mapiogour
dioxins and furangn the environment. To avoitbxic pollutant productionno chlorinated plastic bags

(and preferably no other chlorinated compounds) would be introduced into the incinerator. Red bags must
not be incinerated as red colour contdieavy metals, which causes toxic emissidssa mitigation
strategy, careful waste segregation arabtes with polychlorinated diben#ioxins and polychlorinated
dibenzoefurans PCDD/Fs would never be incineratedining programs, as well as attentiomaterials
purchased, will be considered in minimizing the environmental and health impacts. In addition, EPHI

would purchase an incinerator that meets WB emission standards.

Chemical Exposure Risk: Occupational chemical exposure may result from labgorapsocedures
performing and handling of chemicalsl staff will be trained inhandling anctontrolling ofchemicals

Only amounts of chemicals necessary for daily use will be stored in the laboratory. Engineering and
administrative control measures Wik implemented to avoid the release of hazardous substances into the
work environment. Appropriately firgid stationswith Materials Safety Data Sheets (MSD8). be

easily accessible throughout the place of work,

Monitoring the implementation of the ICWMP

It is established that the ultimagmal of the management plan is to make sure that hosmtalired

infections, injury, and illness caused by poor Infection Control and Waste Management are halted with a
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system that runs efficiently with a lowenst possible. In reference to this, the management plan designed

for BSL 3 laboratorycomplexis expected to ensure the goals are met, though the pafcastringent

monitoring plan with defined indicators. As a result, the documents clearly outlingitbrirg plans for

each mitigation plan, which further requires both internal and external processes of monitoring and

evaluation with the involvement of all concerned parties that are working at the fadrediional level.

More specifically, the FMOHand EPHI are identified as key actors during the implementation and

monitoring of this ICWMP. In general, the following three generic indicators will be used as key

milestones to monitgorogress in implementing the medical waste management plan:

1 Existene of human resource capacity in a health care facility with basic knowledge to deal with
medical waste;

9 Existence of records on waste generation; and

1 Development of mechanisms for proper and safe healthcare waste management & disposal.

Capacity building

Speaking of capacity building,he management plan will not be realized without mainstreaming a

tangible capacity building plan and nelealsed training modules for key actors at all levels. Hence, to

ensure a sustainable ICWM system, human capacity buildilhdpe substantiated through continuous

education and training, with the main focus on acquainting health facility staffs and the public with basic

knowledge of medical waste, fosteribbghaviouralchange amongst waste generators, mainstreaming

proper hadling of health care wastes and ensuring safe work practices. Moreover, thriving health care

waste administrators and leaders who are qualified to lead, build and maintain the system are also

identified as strategically important.

Cost for ICWMP Implementation
The total budget required for the provision and implementation of the ICWMP for BSL 3 laboratory

including monitoring and evaluation éstimatedo beOneMillion Thirty SevenThousandrive andOne
US Dollars($1,037,001.00).
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1. Introduction

1.1Background

In 2017Ethiopia ha an estimated population of 10&llion andis theseconemost populous country of
Africa afterNigeriamost populous landlocked countrythie continent of Africa. In the past two decades,
the Government of EthiopiGoE) has invested heavily in health system strengthening guided by dits pro
poor policies and strategies resulting in significant gains in improving the health status of Bthiggia

a result, Ethiopia has done remarkably well in meeting most oMilennium Development Goals
(MDG) targets Mortality and morbidity due to HIV/AIDS, Tuberculosis and malaria has reduced
markedly. Death due to malaria has declined with a signifidecrease in admissions and deaths of
underfive children by 81% and 73% respectiveNew HIV infections have dropped by 90% and
mortality has beercut by more than 50% among aduléglditionally, Ethiopia is one of the few sub
Saharan African countriegsi t h fAr api d dte-childitransmission bf Hivi,owitthaereduction
by 50% of new HIV infections among children between 2009 and 2Bitdilarly, the country has
achieved the targets set for tuberculosis prevention and control. Mortality avalepee due to

Tuberculosis has declined by more than 50% and incidence rate is falling significantly.

Over the last 20 years, the country has successfully implemented its strategy of expanding and
rehabilitating primary health care facilities. To thi¢eet, 16,440 health posts, 3,547 heaémtresand

311 hospitals have been constructeatrallel to the construction of health facilities, investment in human
resource development and management has been scaled up;srefosopply chain and logistics
management to ensure continuous availability of health commodities at an affordable price in a

sustainable manner; and strengihgrof coordination and partnership.

Althoughtangibleprogresshasbeenmadein improving healthcarefor the provisionof quality services
in Ethiopia, many gapsand challengesare yet to be addressedhroughfurther efforts over the yearsto
come.Almost all laboratoriesn the systemacrossall tiersincludingthe NationalReferencd.aboratories

at EPHI functionin facilities with suboptimuminfrastructuredevoid of appropriateprovisionsfor a safe
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working environment The supply chain system has proven to be inefficient, inconsistentand
unpredictable Instrumentatiorwith stateof-the art technologieds in its infancy compaindedwith an
inefficient system for service and maintenance weak or absentInformation and Communication
Technology(ICT) infrastructureto enhancenetwork communicationsand to ensureseamlesdiow of
information within the network Additionally, thereare hugegapsin the implementationof Laboratory
Quality Managemengystemandattainmentbf accreditatiorto ISO standardsweaksystemfor specimen
referral linkage and testing servicescompoundedwith logistical impediments,and underdeveloped
capacity and practices for monitoring and evaluation of the laboratory s y s t effici@recy and
effectivenessn addressinghe basicneedsof healthcareservicedelivery, public healthresearcheand
public healthemergencynanagementperations.

Building on thelessons learned in implementing the earlier plans and to be highly responsive to the
current socioeconomic landscape, @eE has developethe Health Sector Transformation Plan (HSTP),

which is part of the second Growth and Transformation Plan (GTP3lJPHs the first phase of the-20

year health sector strategy <called OEnvisioning
strengthening of Pri mary Gbg&iato hale the dighesbpossibldlevel ofv e r a |
health and quality fdife for all its citizens, attained through providing and regulating a comprehensive
package of promotive, preventive, curative and rehabilitative health services of the highest possible

guality in an equitable manner.

This goal will be attained by thg over nment 6s ef fort enhanced with
sustainable finance. HoweveEthiopian has limited government financing. To tackle these problems,

there needs to be an effort to offer financial protection and expansion and improving diilayadfi

service in a bid to make basic and quality assured health care accestiblgttdopian population. The

present World Bank financeffrica CDC Regional Investment Financing Program (ACRIBP)s at
achievingthis. The project is to supporté¢h Gover nment 6 s program through t
and strengthening and improve quality assured and health care services for beneficiaries. As part of the

ACRIFP project, BSL 3 laboratory will be constructed at EPHI premise.

The EPHI Strategic PlaManagement (2015/16 to 2019/20) and the Ethiopian Action Plan for Health
Security (2018022) foresee the construction and equipping of the proposeeB BSlel stateof-the-art
National Reference Laboratory complex with the objective to elevate theityapad status of the
institute to conduct specialized testing, with a particular focus on the diagnosis of emerging and re
emerginggroup 3 ethological agents/pathogehnise construction and equipping of the proposed BSL

3 laboratory will bolster the capity of EPHI for advanced public health researches, provision of quality

14



referral diagnostic services and timely detection of causative agents of epidemic disease outbreaks thus

facilitating aquick and effective response to public health threats.

With the level of laboratory capacity to be developed by the proposed project, EPHI will be well set to

effectively support the i mplementation of Africa

public health in the Horn of Africa Region. The institwill be well positioned to assume continental
responsibilities and functions for the advancement of public health as host for the Africa CDC and
member of the Regional and Continental Networks of African National Public Health Institutes.
Preparations fothe design/construction of the proposed new BSNRL complex project are almost
complete and the design will be prepared by the experience and competent company. The Government of
the Republic of Ethiopia, with funding frotheWorld Bank plans to consuct a BSI1-3 NRL complex.

This Infection Control and Waste Management RI&WMP) is therefore prepared for the proposed new
BSL-3 National Reference Laboratory complex to benstructedin the premises of EPHI by
incorporatingsite-specific assessmentfor the future activities of the proje¢d minimize biohazard
wastes, collection, treatmemind disposal of laboratory generated wastes and control infection during the
operation of the BSL 3 laboratory.

Health care wastes are wastes that primarilyiraitge from the health sector and include sharps; non
sharps, blood, body parts, chemicals, pharmaceuticals, medical devices and radioactive rhim@itials.

care waste constitutes an important factor concerning environmental contamination, a fachificzrgig
health risk, threatening peopl es 6 thenainconcernforf | i f
governments and needs special attention by institutions and as welltlas dgneral public. In many
countries, poor handling of waste tedals contaminated with infectious agents like HIV/AIDS has a
severe consequence among health care workers and waste scavowensandling of HCW including

those originating during operation of the project exposes health care workers, waste et kdves
community to disease and injuries. The activity of the project is expected to generate wastes and by
products that are hazardous to both human health and the environilsat. amongthe general
population some people (particularly children wheelion the streets), usually search for reusable
materials in landfills and public dumps. This activity is even graver because it leads to the manipulation

and use of contaminated waste, increasing environmental and sanitary risks.

Statistics show that arod the world the contamination by HIV/AIDS, througie manipulation of
contaminated health care waste, represents around 0.2%. This problem represents a serious public health

problem and an environmental concern within the fight against HIV/AIDS. In gaesee of health care
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services, significant quantities of health care waste are generated, in different categories: sharps (needles,
scalpels, blades, etc.), ngharps (blood and other body fluids, infected or not, chemicals, pharmaceutical
products), andnedical equipmenBecause o health care waste mismanagement, the risk of infection is
higher among health care professionals, cleaning and sweeping personnel, maintenance personnel,
patients and visitors, as well as within the community as a wholke.implementation of a suitable
Infection Control and Waste Management Plan is an important step leading to increased quality of life,
healthrelated cost reductigrand new recycling opportunities. A proper Infection Control and Waste
Management should ceider topics like policies and laws/regulations definition, human resources,
allocation of financial resources and training and awarersisg programs, for people involved in the

Health Care Waste subject (health care personnel, cleaning staff, tatfieztc) and also for general
population, regarding infectious diseases (like HIV/AIDS, Hepatitis B & C), other transmittable diseases
like Ebola, avian flu, tuberculosis.

Since BSL 3 laboratoris a place where highly infectious agents are handled amipoiated,it may

have potential risks resultingh life-threatening for personnel working in BSL 3 laboratory and
community. Hence, this infection Control and Waste Management Rilnensure the protection of
healthcare workers, wastes handlers, amdcbmmunity as well as the environment from the harmful
impacts of hazardous waste generated from the proposed BSL 3 laboratory complex and to maximize the
proposed BSL 3 laboratory project compliance with international and national environmental negulatio

and best practices.

1.2 Description of the proposed BSI-3 National Reference LaboratoryComplex
The proposed National Reference Laboratory (NRL) buildiogiplex would be designed to lie on
1,700n% area. In conformity with the city master plan, thiegmsed NRL building will be building
(G+6) that fulfils the minimum requirements for height of buildings in the designated area. The G+6 NRL
building will have a total gross floor area of 12,060ronsisting of 8000fof Laboratory spaces and
4,000n% of Laboratory Office spaces, including related support spaces. The proposed NRL building
would bedivided into two main blocks with a connecting section. A large block accommodates the main
laboratory spaces and the second and smaller block accommodateatdgb Offices. The central
connecting section houses common facilities like stairs, elevators, toilets, small conference rooms and
pantry. All blocks are connected on every floor. Shared Common Equipment rooms will be provided on
each laboratory floor tdacilitate efficient use of shared or infrequently used equipment. All Main

Laboratory and Laboratory Office Spaces are arranged along a double loaded corridor. All Laboratory
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traffic is separated from the general traffic, allowing Laboratory professidoaravel back and forth

between Main laboratory spaces and Laboratory Support spaces without having to cross public areas.

The design and shape of the NRL building has taken into consideration the maximum and minimum
widths of typical laboratory and dafe spaces as well as the surrounding access roads and parking. The
Design of the NRL would also allow for inline, continuous expansion of Laboratory, Laboratory Office
Space and BSB spaces. Provisions for parking, sidewalk access, roadway access as grekn area
allocation were carefully considered in the design.

The NRL building will consistoBSL 3 | ab oB &R aboratory apacdseneral Laboratory

support facilities Proficiency Testing Panel Productio@entre (PTPC) Biobank centre Central
Warehouseand a laboratory medical equipment maintenarerere Design of these facilitiesalve

based in part on the types of work that will occur in each Laboratory and the inherent risks associated
with that work. The design of the laboratories has followed the principles of biosafety and biosecurity.
Biosafety is ensured by introducing varialesign criteria of laboratory control and containment, through
laboratory design and access restrictions, use of containment equipment, and safe methods of managing
infectious materials in a laboratory setting. On the other hand, in order to bitaeaerity, the project

envi saged devel opment of strict procedures for 6

materials and information during operational phases.

Description of the proposed BSLE3 Reference Laboratory Complex Building Develoment Project

The proposed BSL 3 National Reference Laboratory (NRL) building complex would be designed to lie on
1,700n% area. In conformity with the city master plan, the proposed NRL building will bstary
building (G+6) that fulfils the minimumequirements for height of buildings in the designated area. The
G+6 NRL building will have a total gross floor area of 12,08000nsisting of 8000fmof Laboratory
spaces and 4,006rof Laboratory Office spaces, including related support spaces. ThespbNRL
building would be divided into two main blocks with a connecting section. A large block accommodates
the main laboratory spaces and the second and smaller block accommodates Laboratory Offices. The
central connecting section houses common fagslilike stairs, elevators, toilets, small conference rooms
and pantry. All blocks are connected on every floor. Shared Common Equipment rooms will be provided
on each laboratory floor to facilitate efficient use of shared or infrequently used equipmeviaidl
Laboratory and Laboratory Office Spaces are arranged along a double loaded corridor. All Laboratory
traffic is separated from the general traffic, allowing Laboratory professionals to travel back and forth

between Main laboratory spaces and Labaya&upport spaces without having to cross public areas.
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The design and shape of the NRL building has taken into consideration the maximum and minimum
widths of typical laboratory and office spaces as well as the surrounding access roads and parking. The
Design of the NRL would also allow for inline, continuous expansion of Laboratory, Laboratory Office
Space and BSB spaces. Provisions for parking, sidewalk access, roadway access as well as green area

allocation were carefully considered in the design.

The Parking area for the proposed project is proposed to be in front of the NRL building, on the South
side facing the main road, with direct access from the central axis. This duddieparking area will act

as a buffer zone from the noisy street. Themmaitrance of the NRL is proposed to be on the southeast
corner of the building. The delivery and service access of the proposed NRL building is recommended to

be on the northwest corner of the building, facing north. This location will place it on tbsiteppide

from the NRL buildingbébs main entrance, which wil!/

The NRL building wil.l consist of BSL 3 | aborator)
support facilities, Proficiency Testing Panel Productiomtfge (PTPC), Biobank Centre, Central
Warehouse and a laboratory medical equipment maintenance Centre. Design of these facilities have based

in part on the types of work that will occur in each Laboratory and the inherent risks associated with that
work. The design of the laboratories has followed the principles of biosafety and biosecurity. Biosafety is
ensured by introducing various design criteria of laboratory control and containment, through laboratory
design and access restrictions, use of containemuipment, and safe methods of managing infectious
materials in a laboratory setting. On the other hand, in order to ensure biosecurity, the project envisaged
devel opment of strict procedures for O¢segalsamdi ngodo o

information during operational phases.

BSL 3 L abRathagens woyked within this laboratory have high individual risk, and generally

low community risk. Generally, they are pathogens that can cause serious human or animal disease but do

not ordinarily spread from one infected individualaoother. All work is performed in bicontained

environments using appropriate engineering controls. Facility and design requirements generally included

all the requirements contained in the BSL 2 | abor

- Laboratorywill be separated from areas that are open to unrestricted traffic flow within the building.
Laboratory access is restricted.

- All windows in the laboratory will be sealed.

- Access to the | aboratory is throught éwonoeml wi kl c
included in the passageway between the two self

- Showers will be installed to be used when zoonotic risk group 3 pathogens are being used.

18



- The sink will be hands free or automatically operated. It would be located neait thece.

- Spaces around the doors and ventilation openings should be capable of being sealed to facilitate space
decontamination.

- Walls would be constructed to produce a sealed smooth finish that can be easily cleaned and
decontaminated. Ceilings would benstructed sealed and finished in the same general manner as
walls.

A ducted ventilation system that provide sustained directional airflow by drawing air into the laboratory

from clean areas toward potentially contaminated areas

Diagnostic Laboratory (BSL-2): These | abs are generally designed
recommended design criteria for BSL 2 | aboratorie
individual risk and low community risk. It is usually a pathogen that can cause huraaimal disease
but is unlikely to be a serious hazard to laboratory workers, the community, livestock or the environment.
Laboratory exposures may cause serious infection, but effective treatment and preventative measures are
available and their risk ofpsead of infection is limited. Processes that include the generation of aerosols
should be conducted in primary containment such as biological safety cabiimetsChemical
Laboratoriesbenches and other furniture will be installed based on the desigut.layee floors, walls
and working services would be designed to withstand accidental spills of the chemicals used in the
laboratory. In addition, where laboratory fume hoods should be installed they should be located away
from activities or facilities. Flors would be cove up walls and cabinets to ensure spills cannot penetrate
underneath floors/cabinets.
Facility design criteria/requirements generally included in the proposed NRL project consists of:
- Lockabl e self c¢closing doors with windows for vie
- Sinks for hand washing would be available
- The laboratory is designed so that it can be easily cleaned. Walls would be painted with washable,
hard non porous paints.
- Bench tops would be impentis to water, resistant to heat and any chemicals that may be used in
the laboratory.
- Single pass inward directional airflow is reco
- Biological Safety Cabinets (BSC) would be installed so fluctuations of room air supply and
exhaust do not interferwith proper operations.
- A method for decontaminating all laboratory waste would be available within the facility

- An eye wash station shall beadily available or centrally located in the corridors
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Proficiency Testing Panel Production Centre (PTPC) The PTPC will produce PT samples for
Microbiology, Hematology, Parasitology, HIV Viral Load, HIV Early Infant Diagnhosis (EID), serological
tests, biochemistry, blood transfusion, immunological tests, mycology, and other sample$PTwall
characterizeamples, store, and transport and distribute to BSL 2 laboratories as well as preparing report
and providing feedback to participant laboratoridse agents used in the PTPC have moderate individual
risk and low community risk. It is usually a pathogent tt@n cause human or animal disease but is
unlikely to be a serious hazard to laboratory workers, the community, livestock or the environment. The
exposures may cause serious infection, but effective treatment and preventative measures are available
and tleir risk of spread of infection is limited. Processes that include the generation of aerosols should be
conducted in primary containment such as biological safety cabinets. The PTPC generally designed like
BSL 2 | aboratory that r e ccommereleh d @@ s ibyn COrCibtse rB MB L
laboratories.The PTPC benches and other furniture will be installed based on the design layout. The
floors, walls and working services would be designed to withstand accidental spills of the chemicals used
in the laboratory. Fors would be cove up walls and cabinets to ensure spills cannot penetrate underneath
floors/cabinets.
PTPC facility design criteria/requirements generally included in the proposed NRL project consists of:
- Lockable self <c¢l osi ngingdheaccupantsvi t h wi ndows for v
- Sinks for hand washing would be available
- The Centre is designed so that it can be easily cleaned. Walls would be painted with washable,
hard non porous paints.
- Bench tops would be impervious to water, resistant to heat and any cheahatafmay be used in
the laboratory.
- A method for decontaminating all laboratory waste would be available within the facility
- An eye wash station shall beadily available or centrally located in the corridors.
- Single pass i nwarreconinendeslct i onal airflow i s
- A method for decontaminating all laboratory waste would be available within the facility
- An eye wash station shall beadily available or centrally located in the corridors.
- Furniture would be able to support anticipated loads and usesh Bgrscwould be impervious to
water, resistant to heat and any chemicals that may be used in the laboratory. In addition, chairs

used in the biobank work would be covered with nonporous easily cleanable material.

Biobank Centre: EPHI critically needs to ésblish a biobank that meet international standard. The
planned biobank stores leftover specimens with full information collected from health facilities. The

biobank infrastructure and storage system depend on the type of material being stored, tha& requir
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storage conditions, the anticipated period of storage, and the intended use of the materials, and the storage
system is fundamental to maintaining high sample quality. The data and databases related to biospecimen
annotation, quality, storage locatioand use, are important attributes of biobank infrastructure.
Biospecimen storage infrastructure will have two types of storage systems are used for biospecimen
storage: ultrdow-temperature (or lovtemperature) storage systems and ambigmhperature stage
systemsl.owiUleamper at ureo can be defined as temper s
temperaturedo as temperatures between 0 AC and 180
Facility design criteria/requirements for biobank generally ohetlin the proposed NRL project consists
of:
Lockable self c¢closing doors with windows for v
Sinks for hand washing would be available
The biobankis designed so that it can be easily cleaned. Walls would be painted with washable,
hardnon porous paints.
1 Bench tops would be impervious to water, resistant to heat and any chemicals that may be used in
the laboratory.
Single pass inward directional airflow is reco
Lockable self c¢closing doors with windows for v

Sinks for hand washing would be available

= =4 =4 =4

Finishes and surfaces that can be easily cleaned and will not harbour potential contamination if
spills were to occur like carpet and cloth.

1 Spaces between benches, freezer/refrigerators, and equipment wouldgsgbéeor cleaning.

Central Warehouse: The warehouse is an auxiliary facility which will be part of the BSL 3 laboratory.

Its main utility is to provide and maintain sustainable supply and storage of reagents, chemicals and
consumables bound to activiie®f the BSL 3 laboratoryThe furniture will be installed based on the
design layout. The floors, walls and working services would be designed to withstand accidental spills of
the chemicals stored. Emergency shoveer,eye wash station, fire alarm, aotther security devices

would be readily available and centrally located in the corridors. Spaces between shelve, tables benches,
freezer/refrigerators, and equipment would be accessible for cleaning. All building materials would be
chemical resistance, empally towards the stored chemicals. In particular, the flooring will be dantg
chemicalproof. Moreover, in order to avoid contact with hazardous substances all surfaces would be easy
to clean. At the same time a skidoof flooring will prevent occugtional accidents due falls. Storage
facilities would also preferably be constructed of qwombustible materials so as to avoid dissemination

of hazardous chemits, should dire threaten the storage facility
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The central warehouse is allowed only to authorised personnel. Therefore, constructigenaerds

would be made in order to control access. Furthermore, access to the facility and its alleyways will be
large enough and designed according to the activities carried out (use of handling equipment, for
instance). In case of emergency, the reseams$ would also be able to access the storage facility quickly.
Thus, stairs and steps close to the entrance of the facility would be avoided. There would be emergency
exits on the facility size and configuration. Escape doors would be designed in saghiheaithey open

to the outside and that they would be opened easily from the inside without the use of gy &gg.

wash station, first aid kits fire alarm, and other security devices woulddoily available and centrally
located in the corridors

Laboratory medical equipment maintenance Centre: equipment maintenance Centis an auxiliary

facility which will be part of the BSL 3 laboratory. Its main utility is to provide maintenance and
calibration services for BSL 3lbboratory medical equipmeind NRL for the sustainable laboratory
services without interruption of the servic&e floors, walls and working services would be designed to
withstand accidental spills of the chemicals stored and well ventilation. Spaces between shelve, tables
benchesmaintenance and calibration equipment, and equipment would be accessible for maintenance and
cleaning. Enough space for storage of spare parts and tap&yeAwash station, first aid kits fire alarm,

and other security devices would teadily availableand centrally located in the corridors.

An access to the facility and its alleyways will be large enough and designed according to the activities
carried out (use of handling equipment, for instance). In case of emergency, the rescue teams would also
be alte to access the storage facility quickly. Thus, stairs and steps close to the entrance of the facility
would be avoided. There would be emergency exits on the facility size and configuration. Escape doors
would be designed in such a way that they opahamutside and that they would be opened easily from

the inside without the use of any key.

1.3 Design Requirement of the proposed BSL 3 Laboratory and operation
Specifications
The BSI:-3 laboratory which is going to be built at EPHI would be designed padhted in accordance
with guidance for BSt3 laboratories established by reputable international organizations (CDC 1999,
NIH 2001, WHO 2004). The laboratory will be tested for verification that the design and operational
parameters have been met priooperation. Annual verification of BS8 laboratory is recommended by
the WHO biosafety manual and CDC BMBL and the laboratory layout will have the arrangement
depicted in the figure 6 in ESIA document. Hence, the proposed BSL3 lab will be annuallyl vesifig

the checklist in Annexed (annex 5) in ESIA document.
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General design and safety requirements for the BSL3 lab

The BSL3 laboratory will consist of aanteroom and laboratory rooms. It will have gampermeable

walls, ceilings and floors. Air gaps uerddoors would be acceptable for directional airflow. If door gaps

are sealed, the laboratory must not leak gaseous decontamination materials. The BSL3 laboratory will be
designed for ease of maintenance, so that access to critical mechanical equipntéatidueducts, fans,

piping, etc.) is outside containment. The laboratory will consist of-tigtity room construction with

special consideration given to joints, finishes and penetrations. There will be a room for large equipment

decontamination.

Theroom will be capable of being sealed for decontamination with gaseous paraformaldehyde and must
have a connection to the HVAC exhaust system. All shutoffs (steam, water, natural gas) will be external
to containment. All tall and/or heavy fixtures and equét (e.g. biological safety cabinets, autoclaves,
freezers, incubators, etc.) will be fitted with a seismic anchoring system/device engineered to withstand
earthquake stresses equal to 7.0 on the Richter scale. Work surfaces, floors, walls and ciiliegs wi
designed, constructed and finished to facilitate easy cleaning and decontamination. The laboratory will be
located away from public areas and corridors used by laboratory personnel who do not work in-ghe BSL
laboratory. The BSL3 must pass thpdty inspection and tests to verify that design and operational

parameters have been met. Specific design and operation requirements for the lab are outlined below.

Anteroom Specifications

The anteroom of the lab will have two doors to access the labaraimieroom doors will be interlocked

or alarmed, so only one door may be opened at a time or placed sufficiently apart so that one person
cannot open both doors at the same time. Air gaps under doors would be acceptable for directional
airflow, i.e., doos are perpendicular to each other and anteroom is of sufficient size. A manual override
would be provided for emergency exit. The anteroom will have ventilation separate from the laboratory to
maintain the containment envelope in the event of a ventildddure. The anteroom will be large
enough to provide storage for clean gowns, laboratory coats, or uniforms that must be donned before
entry and be removed before leaving the suite. It also provides space for a log book, wall calendar, and a
laundry hampr. The anteroom will have communication capabilities installed. Biohazard warning
symbol, list of personnel authorized, and access rules will be posted on or near the door that can be easily

noticeable.

Specifications for floors, walls and ceilings
The BSL-3 lab at EPHI will be constructed using concrete footing and stem walls with concreta-slab

grade floors. Walls would be steel stud framed and roof construction would consist of metal decking over
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steel bar joists. The exterior walls would have apliagtion of stucco and the painting of the building
would be visually consistent with surrounding structures.

The lab floors will be impermeable to liquids, monolithic/seamless, or have welded seams. Floors must be
easily cleaned, with chemicedsistantflooring (vinyl, or epoxy with fiberglass reinforcement) with a
slip-resistant, smooth, hard finish. For monolithic floors, either a-r@Bhigh, readily cleanable,
integrally coved sheet flooring base, or a readily cleanablepif®igh, vinyl or rubbebase should be

used. For epoxy floors, if silicone sealants are used for penetrations, the silicone must be applied after the
epoxy has been installe@loors would be monolithic and sliesistant.

The walls of the lab must be durable, washable andaesi® detergents/disinfectants (masonry, gypsum
board, fiberglasseinforced plastic, etc.). Walls will also be painted with durable glossy acrylic or epoxy
paint. For epoxy paint, if silicone sealants are used for penetrations, the silicone musiclokadigplthe

epoxy has been installed. Wall/ceiling penetrations will be kept to a minimum and sealed witfichon
nonshrinking silicone or latex sealant. For fire rated walls, sealant will be applied before stopping.

The ceiling of the BSL3 lab mube washable and resistant to detergents/disinfectants. Ceiling has to be
painted with durable glossy acrylic or epoxy paint. If silicone sealants are used, the silicone will be
applied after the epoxy. The ceiling must be of monolithic construction gypsum board, not
removable tiles). The ceiling must be high enough over Class Il A2 biological safety cabinets (BSCs) to
allow a canopy/thimble connection or the opening of canopy/thimble door(s). Ceiling height would be at
least 10 feet to allow 14 inek of clearance above BSCs. All penetrations in floors, walls and ceiling
surfaces would be sealed, or capable of being sealed to facilitate disinfection, to aid in maintaining
appropriate ventilation system air pressures and to keep pests out.

Justification: Due to the highly pathogenic nature of the microorganisms frequently encountered in BSL3
laboratories, the efficacy of disinfection and decontamination procedures must be ensured without
compromising the integrity of the facility. Surfaces that absedber or degrade in the presence of
chemical disinfectants are not suitable for an environment that will be repeatedly exposed to both. Sealed
surfaces and floor coving are recommended to reduce the number of cracks or crevices that may harbour

microorgamsms during application of a disinfectant or decontaminant.

Doors

Lab doors to be installed for this lab would be -s#ding and lockable. Doors need to be open inward
slide open. If sliders are used, they must be made of safety glass and a trasgigsssdould be
considered. Door between anteroom and corridor must have door sweep for pest control. Door openings
should be sized to allow the passage of large equipment-déallframe connection would be made

airtight at time of frame installation. Des and frames will be of solid finish construction, with the
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required fire ratings and include pathiardware, hardware appropriate for higge and kick plates.

Doors would be coated metal which is chemical resistant. Methods for restricting accebsthmsm
individuals with demonstrated need, proper clearance, and training must be in place. Notices will be
posted outside the first door to notify potential entrants of the hazards contained within and measures they
must take to protect themselves.

Justification : The risk of potential exposure in high containment spaces and the regulatory requirements
for access to Select Agent spaces require that only those individuals with demonstrated need and proper
preparation be allowed access to high containsgates. Interlocking doubtor access is necessary to
ensure that, at no time, is the interior of the laboratory exposed to any common area.

Windows

Windows (safety glass, permanently closed, sealed with silicone or latex sealant) would be installed so
that the interior of the adjacent room, except change rooms and restrooms, is visible. Windows must not
allow viewing from public areas. Interior sills will be sloped away from windows for ease of cleaning or

to minimize dust collection.

Justification: To maintain proper pressure differential and directional airflow, to prevent egress of
aerosols, particularly during space decontamination, to the surrounding spaces or environment, and to

assist with pest control.

Eyewash/Safety Shower

An emergency eyewashill be in each BSE3 room. A combination emergency eyewash/safety shower
unit must be in near proximity to places if personnel are exposed to splash hazards (determined during
programming). Emergency eyewash and emergency eyewash/safety shower urdtdeveited and
installed.

Justification: Numerous microorganisms are infectious if exposed to the mucous membranes around the

eye. Therefore, eyes shall be flushed thoroughly after splashes and exposures to the eyes.

Plumbing

All penetrations must beeppendicular to the surface and must be sealed to begbasPenetrations
must also be sealed with nonrigid, rsirinking, silicone or latex sealant. For fiaed walls, sealant
will be applied before stopping. All pipes into the B3LUaboratories wuld be secured to prevent
movement. Fixtures must be resistant to corrosion of bleach and other disinfectanfto\Backvention

devices will be installed on all faucets (including industrial water). All pipes will be identified by using
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labels and tagy Water supply control will be located outside the containment area. Plumbing should

discharge directly to a sanitary sewer.

Sinks

Hand washing sinks in the lab will be available in each room near exits. Sinks will beftesndsfrared

sensors are pferable but may not be suitable for all laboratories. In cases where infrared sensors cannot
be used, kneeperated sinks are preferable to foperated. Each sink will have chemicasistant traps

(for disinfectants), a coved backsplash, adwd waer and premixing faucet. Hand washing sink will

be accompanied by a pagewel dispenser and a hardse soap dispenser mounted within easy reach.
Justification: Numerous pathogenic organisms can be transferred by hand contact to mucous membranes
or other surfaces in the laboratory. It is extremely important to wash hands often and before leaving the
laboratory. For the latter reason, the sink shall be located close to the egress.

Autoclave

An autoclave in the lab will be equipped with interlocked do@econtamination cycles would be
determined during programming; gravity and liquid cycles are typical. Appropriate autoclave size should
be determined prior to purchase. The body of the autoclave will be located outside containment to provide
easy acces®r maintenance. Enough space adjacent to the contaminated (input) door must be present for
waste collection. Control panels should be located internal and external to containment. Bioseals or other
equivalent means would be used to create a seal at theTta floor under the autoclave would be
monolithic, seamless, or hesd¢aled, coved and watight. Floor penetrations, if essential, would have a
water and gatight seal at the monolithic floor. Walls and hard ceiling will have epoxy paint. Exposed
pipes would be insulated. The autoclave should be seismically anchored. A curbed coesistant

basin would be installed to prevent leakage. A canopy hood will be provided over the exit door of the
autoclave to contain heat and steam. The installatibrbe signed off by a professional engineer. The

autoclave room must have a minimum of 10 air changes per hour.

Fire Safety and alarms

Fire alarms must be clearly audible above ambient noise. Amalhted ABC Dry Chemical fire
extinguisher must be mated near the exit door of the anteroom. Laborasafg refrigerators or metal

flammable cabinets will be used to store flammable/combustible materials. Alarms are provided for: fire
hazard, ventilation fail ur e-80°Cdiltrd&colefreezers andimtrusppm e s s ur

detection systems. Alarms will be connected to the building control system and to campus public safety
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department. Alarms should be audible and visible throughout the laboratory. Alarms would be

differentiated from eachther so that each can be easily identified. Alarms will be on UPS power.

Vacuum System/Pump

Vacuum lines will be protected with liquid disinfectant traps and HEPA filters, or their equivalent. Filters
will be replaced as needed. An alternative is topméable vacuum pumps (also properly protected with
traps and HEPA filters). If an individual vacuum pump is used, it would be located in the laboratory.
Noise and maintenance issues would also be addressed.

Electrical requirements

In this BSL3 lab, anemergency power will be provided for HVAC (including controls), alarms,
emergency lighting, biological safety cabinets, storage freezers and incubators. UPS power would be
provided to alarms, and when possible, to biological safety cabinets. An indepeirdeit would be
provided for each biological safety cabinet. Wall/ceiling penetrations would be kept to a minimum and
will be sealed with nomigid, nonshrinking silicone or latex sealant. For fiated walls, sealant will be
applied before stoppinglunction boxes would be cast and/or sealed airtight (e.g. closed cell foam
compatible with gaseous paraformaldehyde). Light fixtures are surface or pemmarted. Circuit

breakers will be located outside containment and are labelled.

Heating, Ventilation and Air Conditioning (HVAC) System requirements
The HVAC system would be Constant Air Volume (CAV). Variable Air Volume (VAV) is not

recommended. Electronic direct digital controls are used to manage the system. Recirculation of exhaust

air will not beallowed. A dedicated exhaust system is required. The outside exhaust must be dispersed
away from occupied areas and air intakes, or the exhaust must be-fliERM. Locating the exhaust

stacks on the roof and discharging upward at a velocity greater3t@@f fpm is recommended. An

exhaust HEPA is required (see HEPA filter section). The need for a redundant exhaust fan would be
determined by users, to allow continuing work. Ai
of t he | abmemeats o prpvids forrfuduce tadaptability and flexibility. The HVAC system

creates directional airflow drawing air from rooms/areas of low hazard into rooms/areas of higher hazard.
Inward directional airflow will be maintained by providing 15% more fldvexhaust airflow than supply

air, and sufficient to maintain the differential pressure between rooms Q.08 00 Wg r ange. T
balance accommodates biological safety cabinet canopy/thimble connection or Class Il type B2 cabinet
exhausts requirementsinward directional airflow will be verified before entry. Devices to
indicate/confirm directional airflow into the laboratory (e.g; 0. 200 Wg magnehel i c ga

differential pressure monitors or both) will be installed. If exhaust systes) fiad lab must not become
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positively pressured. Whenever possible, the supply and exhaust fans will be electrically interlocked.

Exhaust ductwork will not be positively pressurized.

Supply and exhaust dampers would be-tigtg# and closable from outsidde facility to facilitate
decontamination with gaseous paraformaldehyde. Local visual and audible ventilation system failure
alarms are required for laboratory personnel. Air supply diffusers will be located so that airflow at the
biological safety cabinetace is unaffected (laminar diffusers preferred). Ductwork would be located
external to the laboratory; if exposed in the laboratory, ductwork is clear of walls to allow for cleaning,
maintenance and leak testing. Ductwork will be-tygist 316 stainlessteel up to the HEPA filter. All

ducts will be constructed in a ledight manner with seams and joints usually welded airtight. The
biosafety officer will determine if exhaust ductwork is to be welded. If the exhaust ductwork is welded,
welded joints willbe recommended for all connections except for the damper(s) (use flange and bolt
connections for quick changmit in the future). Coil units (for supplemental cooling) should not impact
cleaning or provide a breach of containment. Elbows will be limiteénever possible to reduce the
amount of background noise generated.

Justifications: Recirculated air is not permitted to eliminate any possibility of potentially contaminated

air entering other building spaces such as in the event of a failure in dhe cbntainment systems.
Negative air pressure between rooms produces the directional airflow necessary to contain potentially
contaminated aerosols, 0.05" WG is typically within the operating range of most HYAC components and
sensors and provides contaiEmh during common events such as doors opening and personnel
ingress/egress. Positive pressure ductwork inside occupied spaces is not permitted to eliminate any
possibility of potentially contaminated air entering building spaces in the event of a brdadhre in

the ductwork. To maintain directional airflow under failure scenarios, control valves must be in place to
compensate for changing system pressures. With airflow offset control, doors must be designed to allow
air to flow into room to maintairdirectional airflow. As an option, if doors are too tight barometric

damper in door or wall of room can be provided.

HEPA filter

The HEPA filters in this lab will be "bam, bagout,” and the housing accommodates gas
decontamination and filter testingastight dampers and housing). In order to facilitate filter chamge

the HEPA filter housings will not be more than fifeet high. When HEPA filters are installed, a
magnehelic gauge or other pressomenitoring device will be put in, with the displ@laced in the most
accessible location that is practical to measure pressure drop across the filters. A HEPA could be required

on the autoclave exhaust, ultracentrifuge vent and sewer vent. HEPA filters must comply WviSilDOE
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302097 (or latest edition Arrangements will be made to permit periodic leak testing of exhaust system
HEPA filters. The system also needs comply with ASMERAG

Justifications: Enhanced engineering controls, such as HiER#&ed exhaust, are necessary to prepare
the space forhe potential need in future research. Providing HERéred exhaust (or the capability to

do so, e.g. installing HEPA filter housings but not using HEPA filters until required) affords greater

flexibility and adaptability of the BSL3 laboratory spaces.

L aboratory Furniture and Casework

Furniture and casework in the lab will be sturdy and capable of supporting anticipated loading and uses.
In addition, they will be spaced so that areas around and under benches, cabinets and equipment are
accessible for elaning. Benchtops will be impervious to water and resistant to acids, alkalis, organic
solvents and moderate heat. They will also have marine/drip edging for spill control. For future flexibility,
modular mobile casework will be used. Ergonomic consideratiwill be made while designing
laboratory furniture and casework (e.g., adjustable wgorkace heights, selection of biological safety
cabinets, adequate knee clearances for seated work, adequate toe clearances for standing work, wall
cabinet heights,te.). Fixed casework, if used, will be sealed /caulked to the walls on installation to
facilitate cleaning and prevent harbourage for vermin. If fixed casework is used, it would be installed
before the coved flooring so that the coving can extend uRités. For storage, closed cabinets will be

used rather than open shelving. Chairs and other furniture would be covered with a nonfabric material that
can be easily decontaminated. Tall or movable cabinets/shelves would be seismically anchored. To

facilitate cleaning, cabinets/shelves would be made to have angled tops or be built up to the ceiling.

Justification: Activities within the BSL3 laboratory could involve concurrent use of chemical solvents
such as formaldehyde, phenol and ethanol as well as casosiv other reactive chemicals. The
laboratory bench or BSC work surface must be resistant to the chemical actions of these substances as
well as disinfectants used to inactivate the organisms under study. Wooden or other porous or
combustible bench topseanot appropriate because even finished wooden surfaces can absorb liquids or
ignite in the event of a fire. Fiberglass is inappropriate since it can degrade in the presence of some
chemicals; it also produces toxic smoke if burned. Laboratory furmitust not be absorbent so that it

may be decontaminated effectively. Space must be left between furniture to allow for cleaning and

maintenance of devices as required (i.e. biosafety cabinets).

Security

The EPHI BSL3 lab access controls will be provitiedecord entry and exit times and dates. Palm scan,

proximity card, keypad entry with codes unique to each worker, cardkey or equivalent will be used.
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Access to mechanical and support areas will be limited. Security measures will meet the requirements of
the Select Agent Regulations if the facility is to be used for selecting agent work or storage. Security
measures will meet the guidance set forth in the latest version of theNdD8 6 s Bi osafety

Microbiological and Biomedical Laboratories

2. Infection Control and Waste Management at the proposed BSL3
National Reference Laboratory Complex

2.1 Type of Medical WastesExpected from the BSL3 NRL complex
HealthcaréMedical wasteis defined adi a | | wast e ¢ eaqare establishchents thumiarea | t h
veterinay), including research facilities and laboratories. It can include waste generated in the course of
healthcare in homeddazardous healthcare waste is of primary concern, due to its potential to cause
infections,disease or injury. Precise definitionstgpes of healthcare waste (HCW) musinsiderthe
associated hazards and should be incorporatedtthtopiahealthcare waste managemd@WwM) legal,

regulatory, technical, and information documents.

According to the WHO, about 20% of total heatire vaste would be infectious waste, anaproper
handling of health care waste can cause serious health problem for workers, community and environment.
Report showed that worldwide, about 5.2 million people (including 4 million children) die each year from
wade related diseases]. The hazards of exposure to health care waste can range freemtgdsiro
respiratory, and skin infections to more deadly diseases such as HIV/AIDS, and Hepalbitinyara et.

al 2013).WHO reported that globally, injections wittontaminated syringes caused 21 million hepatitis

B infections (32% of all new infections), 2 million hepatitis C infections (40% of all new infections) and
260,000 HIV infections (5% of all new infections). More specifically medical waste has a highigloten

of carrying micreorganisms that can infect people who are exposed to it, as well as the community at
large if it is not properly disposed of. Many of these infections were avoidable if the wastes had been
disposed of safely (WHO 2004b)

Although treément and disposal of healtare waste reduces risks, indirect health risks may occur
through the release of toxic pollutants into the environment through treatment or disposal. For instance,
landfills can contaminate drinkingater if they are not propgrconstructed. Occupational risks exist at
disposal facilities that are not well designed, run, or maintained. Furthermore, incineration of waste has
been widely practiced but inadequate incineration or the incineration of unsuitable materials rdsailts in

release of pollutants into the air and of ash residue. Incinerated materials containing chlorine can generate

30



dioxins and furans, which are human carcinogens and have been associated with a range of adverse health
effects. Incineration of heavy metals materials with high metal content (in particular lead, mercury and
cadmium) can lead to the spread of toxic metals in the environment. Dioxins, furans and metals are
persistent and bioaccumulate in the environment. Materials containing chlorine oslnoetal therefore

not be incinerated.

The average distribution on types of medical waste for purposes of waste management planning is
approximately 80% general domestic wastéNon-infectious) and 206 infectiols such as
biological/pathologicalvaste; biemial/pharmaceuticalvaste and sharmaterials.The quantity of these

wastes generated varies greatly between the different categories and location of HCFs. Variations in the
composition of waste raises serious issues at the local level which require diffppeoaches with

respect to necessary medical waste management procedures to be applied in order to achieve
sustainability. The variations may be due to several factors among which are differences in HCF
specialization, numbers of qualified health carspenel available, medical waste management practices

prevailingas well as recycling and reuse.

The WHO Safe Management of Wastes from Healthcare Guideline and Ethiopia Healthcare Waste
Management National Guideline 2008 categorizes healthcare wastevintgroups as hazardous and
northazardous wastes, and the hazardous waste is also classified into 7 classes of solid waste and 1 liquid
waste

Tablel: WHOG6s Cat egorCaefWastef Heal t h

Waste categories Descriptions and examples

Non-hazardous or general Waste that does not pose any specific biological, chemical, radioactive or
health-care waste physical hazard.

Infectious waste Waste known or suspected to contain pathogens and pose adiskaxfe
(Including highly infectioug transmission, e.g. waste and waste water contaminated with blood and otk
waste) body fluids, including highly infectious waste such as laboratory cultures a

microbiological stocks; and waste including excreta and other materials th:
have been in cdact with patients infected with highly infectious diseases in
isolation wards.

Sharps waste Used or unused sharps, e.g. hypodermic, intravenous or other needles; au
disable syringes; syringes with attached needles; infusion sets; scalpels;
pipettes; kives; blades; broken glass.

Pathological waste Human tissues, organs or fluids; body parts; fetuses; unused blood produg

Pharmaceutical waste, Pharmaceuticals that are expired or no longer needed; items contaminateg
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cytotoxic waste containing,pharmaceuticals.

Cytotoxic waste containing substances with genotoxic properties, e.g. was
containing cytostatic drugs (often used in cancer therapy); genotoxic chen

Chemical waste Waste containing chemical substances, e.g. laboratory reagiemde¥eloper;
disinfectants that are expired or no longer needed; solvents; waste with hig
content of heavy metals, e.g. batteries, broken thermometers and blood pr
gauges.

Radioactive waste Waste containing radioactive substances, e.g. unuagddiffom radiotherapy
or laboratory research; contaminated glassware, packages or absorbent p
urine and excreta from patients treated or tested with unsealed radionuclid
sealed sources.

Infectious waste (clinical waste)
Infectious waste is comiged of all bomedical and health care wasi@wn to have the potential of

transmiting infectious agents to humam animals. This includes material contaminated with blood or
body fluids.

Sharps
Sharps are all objects and materials that pose a poteskiaif injury andinfection due to their puncture

or cutting properties (e.g., syringes witleedles, blades, broken glass). For this reason, sharps are
considered one dhe most hazardous categories of waste generated during medical activities.

Pathological and anatomical wastes
Pathological waste groups all organs ars$uies (including placentas), asll as blood and body

fluids, and it is handled according to gwecautionary principle stipulated by WHO.

Anatomical waste consists of recognizablalypgarts. It is primarily fo ethical reasons that special
recquirements must be placed on timanagement of human body parts. Tioayn be considered a
subcategoryf pathological waste.

Pharmaceutical and cytotoxic waste
Pharmaceutical waste includes a titutle of active ingredigts and typesf preparations. This category

of waste comprises expired pharmaceutiaGaispharmaceuticals that are unusable for other reasons.
Cytotoxic wastemay be considered a subgroup of hazardous pharmaceutical wasteijtslingto degree

of toxicity. The potential health risks for people who haraji®toxic pharmaceuticals results, above all,
from the mutagenigarcinogenic and teratogenic properties of these substances.

Highly infectious waste
Highly infectious waste idades all viable biologal and pathologicahgents artificially cultivated in

significant elevated numbers. Cultures ataocks, dishes and devices used to transfer, inoculate and mix
cultures ofinfectious agents belong to this category of waste.

Radioadive waste
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Radioactive waste includes liquids, gas aadids contaminated with radiauclides whose ionizing
radiations have genotoxic effects. These are foimdhe waste products from patients who are
undergoing radiatiotreatment.

Special hazardous vaste (waste with high contents of heavy metals)

Special hazardous waste refers to chemical wastes that can pose health problems when they come in
contact with people by accidental inhalation, skin contact and/or ingestion. This includes gaseous, liquid
ard solid chemicals, waste withtagh content of heavy metadsich as batteries, pressurized containers,
broken thermometers, blood pressure gauges, photographic fixing and developing solutieray in X

departments, and halogenated or-hafogenated solvés

Effluents

Effluents are a noewohemical liquid wastes that comes out of laundry, kitchen, toilet, shower and
laboratory rooms which may be contaminated by pathogenic microorganisms. Effluents from isolation
wards and medical diagnostic laboratoriesustide considered as hazardous liquid waste that should
receive specific treatment before being discharged into the sewer/drainage system, if such a system exists.
During operation of the BSB NRL complex, all wastes generated in the laboratories of tmlify
(including sample packaging materials, culture materials, petri dishes, PPE, and associated process
wastes) would | eave the | aboratories only after
being chemically sterilized. While the Ethian Healthcare Waste Management National Guideline 2008
categorises HCW into nine classes [(Non Hazardous Waste (Class 1), Clinical Waste (Class 2), Sharps
(Class 3), Pathological and Anatomical Wastes (Clasdaardous pharmaceutical and cytotoxic t@as

(Class 5), Highly Infectious Wastes (Class 6), Radioactive Wastes (Cla¥astg with high contents of

heavy metal¢Class 8), andEffluents (Class 9)]Please refer to Annex 10 for further information on the

nine categories of HCW.

Currently, EPHIlaboratories provide several laboratory services for community and public health
management including referral laboratory services for whole country. The EPHI laboratories are
Microbiology laboratories, TB culture and molecular laboratory, Hematology dtdygr clinical
chemistry laboratory, HIV molecular laboratory, Parasitology, Virology (Polio, measles & influenza)
laboratories, food microbiology laboratory, Vaccine production and diagnostic laboratory, Environmental
and zoonosis laboratories. These olabories have been providing services for diseases diagnosis,
monitoring of treatment outcomes, early detection of epidemic diseases and generating data for
researchers. It is well known that during the operation of these laboratories, solid and ligtéd wa

including hazardous and ndwzardous waste are produced and most of the laboratories produce
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infectious waste and the waste that generated form the existing EPHI laboratories are summarized below
in table 2.
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Table 2: Wastegenerated from the existing EPHI laboratorieswith estimated average quantity, type and source

Type of waste Waste description Source facility/laboratory guantity of Treatment Method
waste
generated
per day
Items contaminated with Microbiology laboratories, TB culture and moleculg Infectious wastes are disinfecte
blood and body fluids, laboratory, Hematology laboratory, cliniagiemistry | 104 kg / sterilized using autoclave at th
including cotton, infected | laboratory, HIV molecular laboratory, Parasitology, laboratory; finally incinerated in
Infectious blood, patient samples and| Virology (Polio, measles & influenza) laboratories, high temperature in EPHI
waste specimens, Cultures; stock{ food microbiology laboratory, Vaccine production compound.
and microorganisms; dishej and diagnostic laboratory, Environmental and
and devices used for cultur{ zoonosis laboratories including mobile BSL B la
Pathological Human tissues, fluids; body Microbiology laboratoms, TB culture and molecular| 8 kg Chenical disinfection,/ sterilized
waste parts; unused blood laboratory, Hematology laboratory, clinical chemist using autoclave at the
products. laboratory, HIV molecular laboratory, Virology laboratory; finally incinerated in
(Polio, measles & influenza) laboratories, Vaccine high temperature in EPHI
production and diagnostic laboratory, and zoonosis compound.
laboratories.
Sharps Needles; syringes; scalpelg Microbiology laboratories, TB culture and moleculg 9 kg All used sharps will be placed i
blades; glass, etc. laboratory, Hematologlaboratory, clinical chemistry| specific cardboard boxes, and
laboratory, HIV molecular laboratory, Parasitology, incinerated in an appropriate
Virology (Polio, measles & influenza) laboratories, doublechamber (>850°C)
food microbiology laboratory, Vaccine production incinerator in EPHI compound.
and diagnostic laboratory, Environmental and
zoonosis laboratories, spimen collection section.
Liquid Waste Waste generated in th Microbiology laboratories, TB culture and molecula 360 litres All effluents are disinfected with
laboratories Hiological and laboratory, Hematology laboratory, clinical qhemist bleach and drained to a septic
laboratory, HIV molecular laboratory, Parasitology, tank or cesspool for both storag
chemicalliquid waste) Virology (Polio, measles & influenza) laboratories, and treatment in the compound
food microbiology laboratoryyaccine production of EPHI.
and diagnostic laboratory, Environmental and
Sanitary liquidwaste zoonosis laboratories. 1640 litres | Sanitary liquid waste amrained
to a septic tank or cesspool for
both storage and treatment in t
compound of EPHI.
Non- paper, cardboard and othel 60 kg Nonhazardous wastes are
hazardous non-contaminated materialg Generated from all EPHI laboratoriasd facilities incinerated after sorting.
Waste
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Regarding proposed BSL 3 NRL complex, clinical waste (class 4), sharps (class 3) highly

infectious wastes (class 6), chemical wastes (class 8k ffindnts (Class 9) arexpeced to be

the most generated waste from the EPHI BSL 3 Laboratory complex and the following waste are

the list of wastes generated from the operation of the laboratory:

Waste cultures and stocks of microorganisms or etiologic agentsass 6),

Cultures ad stocks of infectious agents or microorganisms

Cultures of specimens from medical and pathological laboratories.

Disposable containers, materials, and supplies that may have been contaminated during the
manipulation of microbial cultures and stocks

Wastes from the production of biological (including all tissue culture materials).

Human pathological wastes including human blood, blood products and their containers
Waste (class 4and §,

Pathological waste consists of human tissues; organs; body partsattal cerebrospinal,
synovial, pleural, peritoneal, and pericardial fluids; and their respective containers.

Human blood and blood products waste (e.g. blood plasma, platelets, red or white corpuscles, and
other derived licensed products such as intenfegtc.)

Items saturated or dripping with human blood or blood products.

Items caked with dried human blood or blood products.

Used sharps wastéclass 3),

This category includes used hypodermic needles, syringes (with or without the attached needles),
glass pasteur pipettes, scalpel blades, blood vials, test tubes, needles with attached tubing,
Broken plastic culture dishes, unbroken glass culture dishes, and other types of broken and
unbroken glassware that was in contact with infectious material ingudicroscope slides and
covers lips.

Chemical waste(class 8),

Chemicals used in the production of biological, laboratory reagents; film developer; disinfectants
(such as formaldehyde, chloroform, phenol, ethyl alcohol, isopropyl alcohol, amyl alcothol, an
sodium hypochlorite}hat are expired or no longer needed; solvents; outdated, contaminated and
discarded chemicals

Non-hazardous wastgclass 1),

Although the generation of the ntwazardous waste almost negligible from BSL 3
laboratory, there may be jpar, cardboard and other roantaminated materials from

BSL 2 laboratories, PTPC, Biobank, central warehouse and LEMC.
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VI. Liguid Waste (class 9),

9 Biological and chemical liquid waste generated in the laboratories

2.2 Quantities of Waste Expected from proposed BL 3 NRL complexand Current
Practice

The EPHI laboratories such as Microbiology laboratories, TB culture and molecular laboratory, HIV
molecular laboratory, Parasitology, Hematology laboratory , clinical chemistry laboratory, Virology
(Polio, measles & nfluenza) laboratories, food microbiology laboratory, Vaccine production and
diagnostic laboratory, Environmental and zoonosis laboratories have been providing services for diseases
diagnosis, monitoring of treatment outcomes, early detection of epid&saasds and generating data for
researchers. These laboratories are expected to generate solid and liquid waste including hazardous and
nonhazardous waste, and most of the laboratories produce infectious waste with different type and
guantity of waste (sumarized in table 5 above). The waste are managed according to waste management
procedures.

An assessment of was conducted to the estimate volume and type of waste generated from all EPHI
laboratories in October 201An observational checklist adoptedoifin the WHO healthcare waste
management inventory tools was used to assess and capture data on waste management at different
departments of the EPHI laboratories. Besides, a questionnaire was used to obtain information on how the
laboratory dispose of andanage healthcare wastes in each of the department. Deatduome and type

of waste were collected for two weeks on daily basis and each solid waste generated from each laboratory
was measured using balance and recorded for two weeks and liquid waste abdo are measured.

Finally we calculated an average volume and type of waste generated from EPHI laboratories.

According to the assessment conducted to assess the estimation of health care waste the finding showed
that the estimated the volume of wabking generated on average around 120kg (600 kg per week)
hazardous/infectious solid waste per day in addition, an averageamandous waste was estimated to be

60kg per day (300 kg per week). Regarding liquid waste, about 2000 litres (10, 0Qgelitvések) of

liquid wastes were generated from laboratory and sanitary and toilet. Of 2000 litres liquid waste, the
laboratories generated an average of 360 litres hazardous liquid waste pBr adgition, it was tried to

assess the waste generatedhs mobile BSL 3 laboratory found at EPHI. The finding showed that on
average 4 kg per day, (20 kg per week 8 kg per week) hazardous waste is gelResaded. oraverage

60 litres per day (300 litters per week) of sanitary liquid waste, 175 litresapdBb00 lifters per week)

liquid waste and since ndrazardous waste from BSL 3 laboratory is rare due to handling of highly

infectious, it was estimated to be about 1 kg per day (2 kg per week).
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However, the proposed BSL 3 laboratory will perfdinre times more activities than the Mobile BSL 3
Laboratory so that the proposed BSL 3 laboratory would be expected to generate more solid and liquid
wastes.Therefore,the proposed BSL 3 laboratory will be expected to generate aBokg ®f solid

wastes (pves, pipette tips, culture tubes, tissues, and other wastes) per day and an E3kageer

week. Other nomazardous solid waste would be estimated to be about 3 kg per day with 15 kg per week.
Moreover, sanitary liquid waste also would be generé&teoh the proposed BSRB facility. Sanitary

waste would be generated from such activities and from toilets, showers, and sinks in the building
bathroom facilities. As the mobile BSL 3 laboratory generated an averdge2%125 litres per week)

liquid waste and about 120 sanitary liquid waste per day (& per week). The proposed BSL 3
laboratorywould producdive time than the mobile BSL 3 laboratory so that the laboratory liquid waste
would bel25 litresliquid waste per day (3718res per weel and sanitary liquid waste generated will be
about 360itres per day (1800itres per week) can be produced by toilets and showers.

Regarding to other units in the BSL 3 NRL complex, from the central warehouse and LEMC negligible
guantities of hazardousaste is expected whereas PTPC and Biobank would have very limited activities
to generate waste so that infectious/hazardous solid waste from the proposed PTPC and Biobank would
be aboub kg per weekHowever, BSL 2 labs would perform several activitsd about 20% activities

of the existing BSL 2 laboratories will perform so the estimated hazardous solid in the BSL labs would be
20 kg per day with about 80 litres of liquid waskee liquid wastdrom PTPC and Biobankould be75

litters liquid wasteper day (125 liters per week) and sanitary liquid waste gendratedBSL 2, PTPC,
Biobank, LEMC and Central war@ould be about 360 liters per day5QD liters per week) can be
produced by toilets and showers. Regarding-marardous waste from BSL aboratory complex
building, although the majority of the ndmzardous waste is expected fr&8L 2, PTPC, Biobank,
LEMC and Centralvould be estimated aboR60 kg per day 100 kg per week)ln addition about @ litters

liquid waste would be estimated @ generated during the NRL BSL 3 complex offices, corridors and
other utilities cleaningThe summary of type of waste, quantiles to be generated from the BSL 3 NRL

complex and treatment methods are described in Table 6.

Regarding hazardous chemicals, felkardous chemicals used in the proposed BSL 3 NRL complex (such
as formaldehyde, chloroform, phenol, ethyl alcohol, isopropyl alcohol, amyl alcohol, and sodium
hypochlorite) would not become waste for this facility. Only small quantities of ttiemmicds are
sufficient for daily activitiesOnly small quantities of these chemicals are enough for daily activities
would be present in the facility at any time. However, from the BSL 3 NRL complex (BSL 3 NRL, BSL 2
Labs, PPTC, Biobank center, Central wareideo & LEMC) about 3 liters would be expectddhese

chemicals would either be used up in process that becomingazamdous or would leave the laboratory
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as a stabilizing or sterilizing chemical for samples/waste being sent out. Liquid chemical wastgagene
may need pH adjustment prior to discharge to the sanitary sewer system if it is too alkaline or too acidic

to meet discharge standards

2.3Water Supply and Consumption
The source of water supply for construction and operation phases of the propdspobjégt is planned
to be from the borehole water and Municipal water supply. The EPHI have its own borehole in the
campus which is used as the main source of water supply. The municipal water is not reliable enough to
be considered as a supply sole seuand needs to be supplemented by the well. Currently, the daily
ground water consumption of EPHI is estimated 1,500 litres/day. Of this 1,000 litres are used by the
laboratories and 500 litres of water is used for miscellaneous activities such as ggrtisiein and
showering. The rest of activities, such as kitchen and cafeteria rely on municipal water sources. Based on
this the BSL3 NR complex is estimated to consume 1,000 litters. So that the total daily water

consumption of EPHI campus would be estied 2,500 litres/day

2.4Environmental and social risks associated with the BSL3 NRL and Mitigation

Strategies
In the BSL 3 laboratory there would be highly infectious agents in storage, diagnosis process or culture
and in waste generated from the BSL RLINcomplex. So, that there would be a possibildyescape
infectious agents BSB if waste management system is wektential means for infectious agents to
leave with untreated waste and possibly cause human health impacts would include five pathegays.
are direct transmission, vectborne transmission, vehiecl®rne transmission, airborne transmission, and
waterborne transmission. So that the BSL 3 NRL complex would apply the best practices for waste
management recommended by WHO, and CDC. % practice of waste management system in the
proposed BSL 3 NRL iss prepared based on the WH&afe management of wastes from healthcare
guideline, Ethiopian Healthcare waste Management guideline and WBG EHS and OSHA guidelines.

The safe and sustainablmanagement of healthcare waste is a public health imperative and a
responsibility of partners working in the health sector. Improper management of healthcare waste poses a
significant risk to patients, healttare workers, the community and the environtnghartier, 2014).

The effective management of healthcare waste is an integral part of a nationataeaklistem, and as

such needs to be integrated in this project. Healthwaste refers to the entirety of waste generated by
health care and medicresearch facilities and laboratories. Though on23% of medical waste is

considered hazardous, posing various health and environmental risks, it is essential that a comprehensive
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plan needs to be developed to prevent and mitigate these risks (WI8®), The key to effective
management of HCW is identification and segregation of the waste. It ensures that the correct disposal
procedures are taken, personnel safety is maintained, environmental haiminiged, and recycling
consumes the least resoes. Segregation of HCW would be done according to the following categories;
infectious or clinical waste (hazardous waste),-imbectious or general waste, highly infectious waste,

and sharps.

This section focuses on the acceptable waste managemeitga&atBSL 3 NRLcomplexbased on the
standards recommended by the WHO guideline for Safe management of wastes from healthcare, CDC
BMBL, WBG EHS Guidelines and Ethiopian Healthcare waste management guideline and are discussed
in this chapter for implenmding in the proposed BSL 3 Laboratory.

2.4.1 Risksdueto improper Healthcare Waste Management
Health-care activities lead to the production of waste that may lead to adverse health effects. Most of this
waste is not more dangerous than regular household .wWataever, some types of healthre waste
represent a higher risk to health. These include infectious waste (15% to 25% of totatdmealtlaste)
among which are sharps waste (1%), body part waste (1%), chemical or pharmaceutical waste (3%), and
radioadive and cytotoxic waste or broken thermometers (less than 1%). Sharps waste, although produced
in small quantities, is highly infectiouf. poorly managed, healthcare workers, waste handlers and the
community can be exposetb infections. Contaminated edles and syringes may be scavenged from
waste areas and dump sites and be reused. WHO has estimated that, in 2000, injections with contaminated
syringes caused: 21 million hepatitis B virus (HBV) infections (32% of all new infecti@nsjilion
hepatitisC virus (HCV) infections (40% of all new infections); 260 000 HIV infections (5% of all new
infections)Epidemiological studies indicate that a person who experiences onestie&digury from a
needle used on anfected source patient has risks of 3028%, and 0.3% respectively toe infected
with HBV, HCV andHIV.

The assessmemonductedoy WHO, 2002 in 22 developing countries showed that the proportion of
healthcare facilities that do not use proper waste disposal methods ranges from 18% keéithcare

waste management options may themselves lead to risks to health and no perfect readily achievable
solution to manage healttare waste exists. Healtiare waste, whether generated at rural clinics or larger
facilities, can be managed whereeqdate welbperated infrastructures exist. However, the volumes of
waste generated within large facilities and targeted public efforts (e.g., immunization campaigns) are

more challenging, particularly in developing countries where resources may be.limitedse difficult
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situations for which waste disposal options are limited, sstalle incinerators have been used and are

still used as an interim solution in less developed and transitional countries.

The WHO confirms tht health professional are alexposedo infectious waste and sharps
during healthcare delivery and also exposed to such risks during eaktetion, storage,
transport, treatment and dispos&urthermore, risks as a consequence of chemical and
pharmaceutical wastes are ass@uatvith the characteristics of the chemical substance such as
its toxicity and flammability. These wastes are generated when they are unwanted or have been
expired and may cause poisoning if absorbed through the skin, inhalation or ingestion. Similarly,
the final disposal of hazardous wastech asncineration, involves health risks to the operators
(Bokhoree et al. 2034Mostly mall-scale incinerators often operate at temperatures below 800
degrees Celsius. This may lead to the production of dioxinanguor other toxic pollutants as
emissions and/or in bottom/fly ash. Transport to centralised disposal facilities may also produce
hazards to healtbare handlers, if not safely managRtsks associated with waste management

and impacts with mitigation easures are summarized below.

The potential for illnesses and injuries involving routine laboratory operations presents a greater health
risk to workers than does handling infectious substances as the proposed BSL 3 laboratory would hand
highly infectiousagent list annexed (Annekl).The combination of utilizing the guidelines, standards,
practices and procedures established by the CDC, NIH, Human Health Services, and public health
services together with BSR safety equipment and facility safety barrigesults in an overall potential

risk of illness to site workers or visitors from operations involving select agents that would be best
characterized as minor. There would be no discernible public human health effect from routiBe BSL

laboratory operatiagat the proposed facility.

Surveillance of laboratory acquired infection (LAI) is, therefore, an efficient marker to evaluate the
effectiveness of biosafety and to optimize the risk assessment in BSL 3 laboratories. Before the era of
containment laboraties, the 10 microorganisms responsible for >50% of LAl were brucellosis, Q fever,
viral hepatitis, typhoid fever, tularemia, tuberculosis, dermatomycoses, Venezuelan equine encephalitis,
psittacosis, and coccidioidomycosis. It was reported that 85% ofweké caused bivlycobacterium
tuberculosis Coxiella burnetij hantaviruses, arboviruses, hepatitis B and C viruBescella spp.,
Salmonellaspp., Shigellaspp., andCryptosporidiumspp. (Byers and Harding 2006). In the USA, from
2004 to 2010, only 11 L& were reported to CDC for microorganisms listed as Biological Select Agents

and Toxins, 6 cases due Boucella spp., four cases due Erancisella tularensisand one case due to
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Coccidioides immitis/ posadasilthough there is no harmonized systemtfee reporting of laboratory

incidents and accidents at the EU level, few LAls have been described in European laboratories during

the last decade highlighting a drastic reduction of these accidents in BSL 3 laboratories. Dpubtless
current practiceslvae al so mini mi zed workerés pathogen expos
equipment, engineering controls, and safety training contributed greatly to this reqBetsborincet al.

2017).

There has been an extremely low incidence of laboratogured infections associated with operations

in CDCregistered laboratories since the implementation of @B¢loped guidelines issued in 1974.
Substantial reductions in laborateagquired infections reported in the 1990s. There is a notable lack of
reportel cases in the literature relating to laboratacguired infections in the United States particularly

in the last 10 years. It is known that about 80% of LAIs are caused by inhalation (particularly by aerosols)
or direct contact between contaminated sig$a(gloves and hands). The other routes of infection are
percutaneous inoculation (needle stick injuries, broken glass injury, and/or animal bites or scratches) and
LAIs due to smoking eating, or accidental aspiration through a pipette has now disajeeanezt of
banishment of these practices. Actually, the risk assessment related to microorganisms manipulated in
BSL3 laboratories has to consider the possible route of transmission as well as the minimal infective dose

for humangPastorincet al. 2017).

EPHI experience biologicalesearch and diagnostic laboratories for several decades of years. Based on
information provided by the EPHI National Laboratory Capacity Building director and Laboratory
accreditation and Quality Improvement team, EPHI has abpdr BSL:1- and BSL2 equivalent

laboratories at least for the last 50 years without any infections associated with their activities. Also, there
were no unintentional releases of infectious agents to the environment or to the public associated with the
EPHI 6s bi ol ogical r es e ar c additemmEPHI dlsocaoganates madbie BSLaBb or at
laboratory for the last 3 years, and EPHI has a biosafety and biosecurity team working n throughout the
country to strengthen the biosafety and biosecustesn at large. However, the following potential

impacts are anticipated tcur,and the associated mitigations measures are also planned in advance of

the constrictions.

2.4.2 Risksduring Management of Medical Wastes
Although treatment and disposal of hbathre waste reduces risks, indirect health risks may occur
through the release of toxic pollutants into the environment through treatment or disposal. For instance,
landfills can contaminate drinkingater if they are not properly constructed. Occupatiosks exist at

disposal facilities that are not well designed, run, or maintained. Furthermore, incineration of waste has
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been widely practiced but inadequate incineration or the incineration of unsuitable materials results in the
release of pollutantsifo the air and of ash residue. Incinerated materials containing chlorine can generate
dioxins and furans, which are human carcinogens and have been associated with a range of adverse health
effects. Incineration of heavy metals or materials with high Incetatent (in particular lead, mercury and
cadmium) can lead to the spread of toxic metals in the environment. Dioxins, furans and metals are
persistent and bioaccumulate in the environment. Materials containing chlorine or metal should therefore

not be ircinerated.

A study conducted by Derso et al in 2018 on Ethiopian health facilities showeshteanedical waste
disposal method was high in referral hospitals (87.®i6hilar study conducted in Addis Ababa on 2014

by Tadesse et al, revealed that therage healthcare waste generation rate was 9.6 kg/d, of which 62%
(5.97 kg/d) was hazardouBhe proportion of health facilities using safe medical waste disposal methods
was higher in urban areas (74.5%) compared with health facilities in rural are&@)(@h. addition, the
proportion of health facilities using safe medical waste disposal methods was high among those who had
guidelines for waste management in the service area (82.7%) compared with those who did not (73.5%)
(Derso et al 2018)

Although EPH has waste disposal facilities, due to additional waste expected from the proposed facility,
new septic tank would be developed as a result of the proposed action and the waste liquid waste plan
described in chaptdd, sectionl16.5 and the design also defed in figure8. Septic tanks would be used

to capture biological liquid waste to ensure disinfection is adequate prior to discharge to the sanitary
sewer system by vehicle. There would be no need for waste accumulation areas since no hazardous waste
would be produced (hazardous chemicals would be used up in process or leave the building as a

stabilizing product for microorganisms and biological material).

During the operational phase of the BSL 3 laboratory it is anticipated that solid and liquid aaste
generated on a daily basis. Most of the BSWastes generated would be considered as highly infectious

but there would be small amount of nonhazardous waste. Since laboratory activities involve certain
medical examinations and also there will beead for usage of different sorts of chemicals or reagents, it

can be predicted that different types of hazardous wastes shall be generated. Therefore, improper
handling, treatment and disposal waste can cseigeus health problem for workers, commurfdgath,

illness) and environmeiite. impaired air quality, contamination of water courses).

The expected healthcare infectious/hazardous waste would be sharps (needles, scalpels, etc.), laboratory

cultures and stocks, blood and blood products, path@bgiastes, and wastes generated from patients in
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isolation because they are known to have infectious diseases. Medical wastes can also include chemicals
and other hazardous materials used in diagnosis and treatiffe®e constitute a grave risk, if thase

not properly handled, treated or disposed and otherwise are allowed tixgdtwith other municipal

waste Likelihood of the impact occurring is low since ER&Hd pioneer in laboratory servickias experience

and established system in healthcarstananagement the wastes that generated from existing mobile
BSL 3 laboratory and if the WHO laboratory biosafety manual and WBG EHS healthcare waste
management would be implemented during the operation of BSL 3 laboratory. It istarimnignpact,

local and cumulative in nature and with increased laboratory activitiestémsityof the impact will be

medium. Sensitivityof receptors due to improper medical waste managememdsum thereby giving

majorimpact significance.

2.4.3 Mitigation strategies for Managementof Risksassociated withimproper
management of waste
The proposed BSB NRL would adhere to the application dhe Ethiopia Healthcare Waste
Management National Guideline 2008 HO Laboratory Biosafety Manual 3rd editiamd WBG EHS
Guidelineswhich represent best practices and experiences in innocent and hazardous waste management
and procedures waste management describgisichapter
1 Develop and implement a waste management plan for EPHI in general and for the proposed NRL
project n particular in accordance with the natiohaflection Control and Waste Management
Planto guide the daily waste management operations.
9 Strengthen the internal waste management system (collection, storage and disposal) of the EPHI
and equip it with addibnal facilities to allow for segregated collection at source.
9 EPHI has two functional incinerators to dispose medical wastes through burning and there is a
proposed one for purchase which has high efficiency.
All Sharps used in the BSR would be autoclaed prior to incineration.
Solid waste generated in the BSllaboratory would leave the laboratories only after
decontamination using the | aboratoryés autocl a
Non-hazardous waste that are generated by the®B®buld be incinerated.
Ligquid Waste discarged from laboratory would be treated chemically prior to being released to
the waste tank.
Additional septic tank would be constructed at EPHI to improve the capacity of the tank.
Provide appropriate waste bins (color coded) for the different typessté wanerated in the BSL

3 NRL to allow segregation and collection at the point of generation. The autoclaving process
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involves placing waste to be autoclaved in a special container. Indicator would be used to assess
the proper functioning of the autoclavEhe autoclave performance also automatically tracked
electronically to insure its effectiveness. The collectibrautoclavedwvaste should be made at
least once in 24 hours, and disposed by incinerator

9 Laboratory staff and all other staff involved iaste handling would be trained on the waste
handling treatment, and disposal techniques.

1 Fumigation of the laboratory by disinfectant gases would be conducted according to WHO
laboratory manual.

1 Regular visual inspection of all waste storage collechod storage areas for evidence of
accidental releases and to verify that wastes are properly labelled and stored.

1 Regular audits of waste segregation and collection practices.

1 Tracking of waste generation trends by type and amount of waste generafiecaby by facility
departments.

1 Keeping manifests or other records that document the amount of waste generated and its

destination.

2.4.4 Risksassociated withincineration of waste
In recent years, incineration and combustion of solid whate become one fothe most widely used
alternatives for waste management as a strategic option for waste reduction and disposal. In comparison
with other waste treatments, incineration presents advantages such as volume reduction, energy recovery,
and elimination of patlgen agents. However, the public opinion of most developed countries is
frequently concerned about the installation of municipal, hazardous, and medical waste incinerators
((Kulkarni et al., 2008).The emissions of compounds such as volatile organic comdpo(OCs),
sulphur dioxide, hydrogen chloride and particulate matter (PM) from waste incineration are unlikely to
contribute significantly to total emissions. However, waste incinerators have been a major source of
emissions of polychlorinated dibenrdmxins and polychlorinated dibenZorans PCDD/Fs, other
persistent organic pollutants (POPs) and some heavy metals such as cadmium and mercury (Leech, 1993).
MSW incinerators in many countries now apply extensive abatement techniques and comply with
emissionlimits, and in these casahe contribution of MSW incinerators to total emissions of PCDD/Fs

and heavy metals has greatly decreased.

Human health risks due to dioxin and furan exposure have been reported and evidence for dioxin and
furan toxicity in hunmans comes from studies of populations that have been exposed to high concentrations
occupationally or in industrial accidents. Evidence for chroniclexel exposures in humans is more

limited. The International Agency for Research on Cancer classiftes,& tetrechlorinated dioxin as a
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known human carcinogen based on evidence on animal experiments and enough evidence on human
studies (Ange et al. 2012). Sheerm (called acute) exposures may result in skin lesions and altered liver
function. The comgsition of dioxins in the flue gases exiting the combustion chamber of incinerators
ranges from 1 to 500 ng TEQ NmTherefore, it is important to treat the flue gas to reduce its
concentration to an acceptable limit (0.1 ng TEQ*Nefore releasing to the environment (Kulkarni et

al., 2008). In that context, ambient air monitoring is an essential issue to estimatanpahatssions

such as dioxins.

Thus, the waste generated from proposed BSL 3 laboratory do have negligible anpmiytidbrinated
dibenzoeparadioxins materials that a result of the combustion of chlecm&aining wastes precursor for
formation of dioxins, andheavy metals wastes that have risk for the staff, commuanity environment

and the amount of wastes generated BSL 3 fanfis alsoa small amount of wastefuring the
operation BSL 3 laboratory, wastare generatedand they would be treated using different techniques
such as autoclave, chemical disinfectant, incinerators. Howeesincinerator would contribute to air
pollution. So that air quality effects during the operation of the incineggioerate emissions of 0

C0O,, CO, NOX, particulates and other toxic substanticineration presents a good option for good
disposal and destruction of solid and shampses. However, concerns such as availability of technical
know-how, maintenance, environmental pollution, etc would be considered. Incineration has the potential
for toxic emissions, particularly if the waste stream is not regulated, as is usually tHdlmmsguipment

is not properly operated and maintained, and if the emissions management system is inadequate. Large
scale incinerators tend to pollute less than sswlle incinerators because the combustion temperature is
higher and combustion efficiepc(gas residence time) is better. To avoid the risk associated with
incinerator, it is good that treatment in Pyrolytic or Rotary Kiln Incinerator wipood emissions

management system.

2.4.5 Mitigation strategies for Impact due to incineration of waste
The poject will adhere to the application of salient practices from the WBG EHS Guidelines for
Construction and Decommissioning ahe following action will be the mitigation strategies

1  Workers will be provided with PPE and the use of PPE would be enforced.

1 Improve incinerators and infrastructure for healthcare waste treatment and disposal

1 Maintain the existing incinerators periodically

1 Purchase newnvironmentallyfriendly incinerator

1

Monitor the emission coming out from incinerators
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2.4.6 Chemical Hazards
Handling chemicals is a typical part of the dayday routine for many lab workers, but the risks and
hazards remain the same. Many organic and inorganic chemicals are corrosive to the skin ak the
andcan be toxic. Full safety wear should be prodide any members of the team handling chemicals,
and provisions to treat any exposure or clgailagesshould be present in the laboratory. Chemical
hazards repeent potential for illness or injury due to single acute exposure or chronic repetitive exposure
to toxic, corrosive, sensitizing or oxidative substances. They also represent a risk of uncontrolled reaction,
including the risk of fire and explosion, if iompatible chemicals are inadvertently mixed. However,
accidents due to chemical never been reported in the institution.

As research institute as well as a reference laboratory, EPHI use a large amount of chemical for different
purposes. Professiosdiave extensive experience in handling of chemicals and takes regular training on
chemical handling and storage. Chemical hazards represent potential for illness or injury due to single
acute exposure or chronic repetitive exposure to toxic, corrosive,izegsitr oxidative substances.

They also represent a risk of uncontrolled reaction, including the risk of fire and explosion, if
incompatible chemicals are inadvertently mixed. However, accidents due to chemical never been reported

in the institution.

Occupational chemical exposure may result from laboratory procedures performing and handling of
chemicals. The proposed BSL3 NRL project operators would have procedure to prevent chemical
hazardous. This control measures would be designed and implementediragly and the institute

would continue providing training on the appropriate usage, handling and storage of chemicals.. Chemical

hazards can most effectively be prevented through a hierarchical approach that includes:

Duration of the impact would dengtermlasting through the entire life of the affected person or short
term depending on the hazard exposed to. The intensity of the impaet is f appropriate

)

designdd is adopt ed an dseRskEvityoutseaateptoryill be bigh khereby . Howe

giving moderatempactsignificance

2.4.7 Mitigation measures for risks associated with hazardous chemicals
According to WBG EHS Guideline and Laboratory Biosafety Manual 3rd edition, following the
mitigation strategies will be implemtsd:
o Only small amounts of chemicals necessary for daily use would be stored in the laboratory. Bulk
stocks would be kept in specially designated rooms or buildings away from the main laboratory.

0 Replacement of the hazardous substance with a less hazanthstitute
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o Implementation of engineering and administrative control measures to avoid or minimize the
release of hazardous substances into the work environment keeping the level of exposure below
internationally established or recognized limits

o0 Where corosive, oxidizing, or reactive chemicals are used, handled, or stored, qualifieddirst
would always be ensured. Appropriately equipped-§iidtstations wouldbe easily accessible
throughout the place of work, and eyash stations and/or emergency was would be
provided close to all workstations where the recommendedaftistesponse is immediate
flushing with water

0 Keeping the number of employees exposed, or likely to become exposed, to a minimum
Communicating chemical hazards to workers thrdagklling and marking according to national
and internationally recognized requirements and standards, including the International Chemical
Safety Cards (ICSC), Materialsafety =~ Data Sheets (MSDS), or equivalent. Any means of
written communication wold be in an easily understood language and be readily available to
exposed workers and firaid personnel

o Training workers in the use of the available information (such as MSDSs), safe work practices,
and appropriate use of PPE

o0 The following actions shodlbe taken in the event of a significant chemical spill:

A Notify the appropriate safety officer.

A Evacuate personnel from the area.

A Attend to persons who may have been contaminated.

A If the spilled material is flammable, extinguish all open flames, turn adfig the
room and adjacent areas, open windows (if possible), and switch off electrical
equipment that may spark.

A Avoid breathing vapor from spilled material and uBewered AirPurifying
Respirator (PAPR)

A Establish exhaust ventilation if it is safe o sb.

A Secure the necessary items (see above) to clean up the spill

2.5Waste management appraches and standards for the BSI3 NRL Complex
During operation of this B2 NRL complexat EPHI, the disinfection after each use of the interior
working surfaces ofhie BSCs would generate waste products. All wastes generated in the laboratory
(including sample packaging materials, culture materials, Petri dishes, PPE and associated process
wastes) woul d | eave the | abor at oruwoclawendr gfter dding e r de

chemically sterilized. The autoclaving process involves placing waste to be autoclaved in a special
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container. When autoclaving occurs, an indicator strip on the container changes color. This allows lab
workers and waste managemewtrkers to be able to tell at a glance whether waste has undergone
autoclaving. Performance of the autoclave is automatically tracked electronically to insure its
effectiveness. This method is the same waste management method used by hospitals afat#itieitar

to sterilize their waste. EPHI will send sterilized wastes produced by the laboratory to incinerator (s) to be
installed onsite (within EPHI compound) for waste disposal. The incinerator (s) to be installed at EHPI
campus need to fulfil the ensisn standard on WBG EHS guidelines (2007) seexaBtthe specification

for the incinerator.

Table 3: Air Emission Levels for Hospital Waste Incineration Facilities

Pollutants Units Guidance value

Total Particulate Matter (PM) mg/Nm?3 10

Total organic carbon (TOC) mg/Nmn? 10

Hydrogen chloride (HCI) mg/Nm? 10

Hydrogen fluoride (HF) mg/Nmn? 1

Sulfur dioxide (SQ) mg/Nm? 50

Carbon monoxide (CO) mg/Nmn? 50

NOx mg/Nmn? 200400 (a)

Mercury (Hg) mg/Nm? 0.05

Cadmium + Thallium (Cd + 7}l mg/Nmn? 0.05

Sh, As, Pb, Cr, Co, Cu, Mn, Ni arl mg/Nn# 0.5

\%

Polychlorinated dibenzodioxin an Ng/Nm® TEQ 0.1

dibenzofuran (PCDD/F)

Notes:
a. 200 mg/m3 for new plants or for existing incinerators with a normal capacity exceeding 6 tones p

400 mgm3 for existing incinerators with a nominal capacity of 6 tones per hour or less

b. Oxygen level for incinerators is 7 percent

These emission levels would be achieved without dilution, at least 95 percent of the time that the plant or
unit is operating, to ake calculation as a proportion of annual operating hours. Hence, EHPI will plan

procurement of incinerators which fulfitis emission standard.

2.5.1 Waste management within BSL 3NRL Complex
All biological wastes from BSI3 NRL complexare decontaminated amdar ked as HAtreat ed
wasteo prior to disposal in designated <container
disposal are the responsibility of the person/laboratory generating the waste. EPHI has waste disposal
locations, pickup proceudes, safety manual for waste management and-B8iobile laboratory waste
management procedure. The proposed BShaboratory will have procedures for compliance with all
applicable regulations for collecting, storing, processing, and disposing of gditjtad wastes, solid

wastes and hazardous wastes generated frora388th at EPHI.
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All biological waste from the BSI3 laboratory would undergo either autoclaving or chemical
disinfection. These wastes would be discharged from laboratory sinks, fios,dsr the tissue digesters

and would be held and disinfected in retention tanks before being discharged into the sanitary sewer
system. Tap water entering the BSLaboratories through spigots in the sinks or shower heads would
have backflow preventete protect the potable water distribution system from contamination. Biological
cultures could be disposed off in the sinks after undergoing treatment with chemical disinfectants for an
appropriate amount of time. The autoclaving process involves plagistg to be autoclaved in a special
container. When autoclaving occurs, an indicator strip on the container changes its colour. This allows
facility workers and waste management workers to be able to tell at a glance whether waste has
undergone autoclavingTo manage the waste generated from the proposed BSL 3 laboratory the
following mitigation strategies will be implemented.

2.5.2 Waste Minimization
The best practice is to ensure that all laborat@gtion minimizetheir waste generation to the barest
possibé minimum. Appropriate plans, strategies and actions would be established to ensure adequate
HCW minimization at source. Accordingly, EPIBISL 3 NRL complex will implement the following
waste minimization strategies

A Make Purchasing restrictions to enstire selection of less wasteful materials;

A Recycle materials and products if applicable

A Ensure good management and control practices especially in the purchase and use of

pharmaceuticals; and

A Enforcing a rigorous and careful segregation of the HCW at source

2.5.3 Waste Segregation
Proper segregation of waste at source generation (at each labamttiofidepartment) is essential,
efficient and effective in managing HCW. It helps in reducing the quantity of waste requiring treatment
prior to final disposal and ltimately reduces the cost of waste treatment/management. Segregation
involves putting different classes of wastes into separate and appropriate temporary storagsiedlor
containers/bags as recommended byltifection Control and Waste Managemédtional Guidelines.
In essence, waste segregation and waste color coding work hand inThendiaste generated from BSL
3 laboratory, described above, will be segregated and-cofted as outlined below in table &
recommended bWHO.

Table 4: BSL 3 NRL complexwastecollection and segregation methods
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Waste categories

Colour of container and
markings

Type of container

Collection frequency

Infectious waste

Yellow with biohazard

symbol (highly infectious waste
would be additionajl marked
HIGHLY INFECTIOUS).

Leakproof strong plastic bag
placed in a container (bags for
highly infectious waste would b
capable of being autoclaved).

When threequarters
filled or at least once a
day.

Sharps waste

Yellow, markedSHARPSwith
biohazardsymbol.

Punctureproof container.

When filled to the line or
threequarters filled.

Yellow with biohazard symbol. Leak-proof strong plastic bag

placed in a container.

When threequarters
filled or at least once a
day.

Pathological waste

Brown, labelled with appropriate | Plastic bag or rigid container. | On demand.

hazard symbol.

Chemical waste

Black Plastic bag inside a container o
container which is disinfected

after use.

When threequarters
filled or at least once a
day.

Non- hazardous
Waste

2.5.4 Colour Coding
Colour coding is done by using colours to differentiate waste classes from one other. It is efficient and
helps in the process of waste segregation at source. It is also simple, easy to use and thus can be
understood even by illiterate patients partéelyl at health posts where illiteracy level is high. Colour
coding is one of the efficient ways of achieving segregation of waste and for sorting out items such as
paper, plastic, glass and metal for recycling. It is important that all HCF in Ethiopieeusame colour
coding scheme as this helps to minimize and avoid a waste class from mixing with other waste classes.
This is also advocated in the Ethiopia National Healthcare Wastes Management Guidelines document.
The recommended colour codes for hed#ditilities are shown in Table.As expected, there will be a
wider range of waste classes generated at secondary and tertiary healthcare facilities when compared to
primary healthcare facilities. Thus, it is expected that the use of a broader colone $ehapplied at the
former when compared to the latter. For the sake of uniformity and homogenous colour coding for SHC
will be an expanded version from that used in the Health Posts.
The following guidelines would be included for the cetoding system

1 Black: All bins or bags containing nemssk HCW.

1 Yellow: Any kind of container filled with infectious HCW, including safety boxes.

1 Red: Any kind of container filled with heavy metal or effluent.

1 White: Any container or bin filled with drug vials, ampos)eor glass bottles for glass recycling

or reuse.

Table 5: Threebin system used at all health faculties in Ethiopia
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Segregation category

Color Coding Container

Examples

Nonrisk/  nonhazardous Bag or bin

waste

paper, ashcardboard

Infectious clinical waste

Bag or bin

Laboratory waste, materials potentially
infected blood, swabs

(different type) Yellow Cultures of TB laboratories, contaminate
yp blood clots and glassware
Yellow Bag or bin Syringes with pedles, blades

Sharp waste

Effluents

- Flask or container

Waste water

2.5.5 Packaging

Infectious waste would be contained from its point of origin to the point at which it is treated and no

longer infectious. The packaging would be appropriate for the type of wasteed. The following

guidelines would be included for packaging sharps and other health care wastes:

1 Sharps (sharp items or items with sharp corners) would be placed in rigid, pusststant

containers made of glass, metal, rigid plastic, or camdboa

Liquid infectious wastes would be placed in capped or tightly stopped bottles or flasks; large
guantities may be placed in containment tanks.

Solid or semisolid wastes would be placed in-teaistant plastic bags judged by their thickness

or durabilty.

There would be special packaging characteristics for some treatment techniques: incineration
requires combustible containers, and steam sterilization requires packaging materials that allow

steam penetration and evacuation of air.

2.5.6 Labelling

An important aspect of color coding is labelling. All waste bags or containers would be labelled
with basic information in Amharic language and or in English. Basic label information would
include type of waste in the container; name of the laboratory secti@npfiabllection and,
warning of hazardous nature. In general, labelling is important in order to

Identify the source of HCW or date of generation in case of an accident or improper segregation

of the waste, ensure that the workers responsible for HCVdgeament handle the different types
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of wastes safelyensurethat each staff member feels more responsible for what they put into the
bag/receptacle
1 Ensure that Medical Departments gather data on the amount of waste produced in each

department.

2.5.7 Collection of Waste fromBSL 3 NRL Complex
Collection of waste is extremely important particularly to avoid over spilling of waste out of collection
containers. Collection would be done promptly and routinely or as often as required. This will reduce the
probability of contaminated wastes coming into contact with the public. Collection of waste would be
done by approved and trained personnel fully equipped with appropriate PPEs and conveying machinery
such as laboratory trolley and carts. BSL 3 laboratory staffowitictively involved in collection of waste
as would the waste handlers. They would ensure that their containers/bags (Bins/boxes and collection
receptacles) are never more than thqearter full before sealing them at their points of generation. They
would also ensure that such collection containers are appropriately labelled as per Guidelines for

Management of each Class of HCW as shown in Annex 10.

The following would also be adhered to when collecting waste

A All HCW would be sorted on site before calflion and transportation. This will bring about easy
identification of content of containers thus preventing careless handling and the risk of secondary
infection.

A There would be a fixed schedule for the collection of waste bags and containers from each
medical department. This is to ensure the regular removal of waste from each location and to
ensure coordination between medical staff and cleaning or housekeeping staff. The minimum
frequency of waste removal would be once per working shift.

A No bags wouldbe removed without labelling indicating the point of generation (department,
office andlaboratory section) and content;

A Laboratory workers would immediately replace the bags or containers with new ones of the same
type.

A There wouldbe separate schedulemd separate collection times for different color coded
containers. Separate trolleys would be used for different types of waste.

A Vehicles will be disinfected and cleaned daily or at the end of haulage with an appropriate
disinfectant at an appropriatiéeswhere wastewater will be properly disposed off.

A Waste ducts that convey sacks of waste by gravity will not be used, as they tend to scatter wastes
at the exits of the chutes, and are subject to fouling by the wastes, leading to nuisances such as

smelland insects.
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A Carts and vehicles used to transport the waste will be carefully designed so that they are stable,
quiet in operation, and so that transportation can be achieved with the minimum of effort and
inconvenience.

A Trolleys or carts woulde largeenough so that waste is not piled up on them in an unsafe way
and the trolleys and carts would be designed to prevent and accommodate any form of spillages.

A Waste bags wouldot be hand carried around the HCF, since it increases the risk of injury to the
legs, arms and torso from incorrectly disposed of sharps or other items.

A Sealed sharps containers would be placed in a labelled, yellow infectiousdagaltivaste bag
before removal from the healthcare or laboratories.

A Water and hanevash materials wuld be readily available for healthcare waste handlers to wash
their hands after handling HCW.

2.5.8 Handling
When handling waste, handlers will wear protective clothing at all times including face masks, aprons,
boots, ancheavyduty gloves, as required.

+ Sharps:
1 When handling sharps, needles will not be recapped or bent.
9 Syringe will be placed in a safety box immediately.

When there is a need to use needle removers, it will take place immediately after the injection.
Safety boxes will be fully and properly asgded before use.

A Safety boxes will also be sealed and collected when they &uk &ad will never be emptied or
opened.

A Sharps containers (i.e., safety boxes) will be placed as close to the point of use as possible and

practical, idehlly within armds re

A Safety boxes will be labeled so that people will not unknowingly use them as a garbage container

for discarding other items.
A Safety box willnot be shaken to settle their contents.

A Safety boxes wilhot be placed in high traffic areas (corridors algdaboratory rooms or sample
preparation rooms) where people could bump into them or be stuck by someone carrying sharps

to be disposed of.

A Containers will not be placed on the floor or anywhere they could be knocked over.

4+ Infectious waste bins:
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Infectious waste bins would be covered before collection. It would be cleaned and disinfected with 0.5%

chlorine solution after emptying and before reuse.

2.5.9 Waste Handling Safety Measures

a. All personnel handling infectious medical waste will wear gloves and additjatéctive
medical clothing and personal protective equipm®mRE) appropriatéo the level of risk they
encounter and will remove any protective medical clothing used prior to leaving the work area
and to place it in a designated area or containert ofiBPE is described in thehapter When
performing procedures where splashing is not expected, gloves are the minimum RiRildhat
beworn;

b. Protective medical clothing and PPE would not be submitted for laundering unless sterilized,;

c. When performing pcedures where splashing may occur or when infectious medical waste bags
or containers may contact more than the work
protective clothing and PPE is provided in addition to gloves;

1 Appropriate protective medicatlothing would be of material that does not permit
infectious medical waste from penetrating and reaching workers clothes or skin;
9 Eye protection, surgical face masks, and face shields when personnel may reasonably
anticipate facial exposure to infectiomedical waste.
Additionally, immunization will be undertaken for staff members, as necessary (e.g. vaccination

for hepatitis B virus, tetanus immunization).

2.5.10 Waste Storage
Storage is classified into internal and external. Consideration for storage wilade=d on the
classification or type of waste being dealt with and the potential risk of infection to-hasdthvorkers
and waste disposal staff.

The following rules would be observed for proper storage of HCW in Ethiopia

A Initial packaging and storage wid take place where HCW is generated.

A Storage of wastwill then be moved to a temporary -site storage location

A Nonrisk HCW would always be stored in a separate location from the infectious/ hazardous

HCW in order to avoid crossontamination.

Internalstorage is the temporary placement of waste at the point of generation before transfer to external
storage points. A storage location for the HCW would be designhated inside the BSL 3 laboratory. The
waste in the bidiners or containers would be storedarseparate area, room or building appropriate to

the quantity of waste produced bearing in mind the frequency of collection.

55



Segregation of hazardous waste from general waste would be maintained in storage. There would be
planned periodic cleaning andsitifection of temporary storage areas and the containers. The storage
time for HCW before it is transferred to external storage facilities would on daily Eaxsgsnal storage

refers to the transit point where waste is stored after removal from priftaage to the time it is
collected and transported for treatment and final disposal. External storage location will be isolated at
EPHI compound where larger containers found near to incinerators will be used to store waistis until

incinerated.

To ensuwe that waste is kept separated, the central storage receptacles for each color coded bags will be
placed in similarly color coded receptacles.

1 There will be one or more external storage points for hazardous anbdamardous waste
depending on the layoof BSL 3 laboratory.

1 The external storage point(s) for the hazardous anehapardous waste will be geographically

separate at BSL 3 laboratory section.
1 The walls and floors woulde smooth, without cracks, impervious, easy to clean and disinfect
1 The ste will be spacious, well ventilated and lit;

1 All loading and unloading of waste would take place within the designated collection area around

the storage point;

9 Larger volume waste bins would be available at the external storage facility to recefee was

containers from the internal storage points.

BSL 3 laboratory at EPHI awld designate an area within its premises where waste may be temporarily
stored until final collection for disposal and onward treatment. It is expected that BSL 3 labas#itory
manage the HCW it generates. Such a general storage location would be located at the back of the facility
and away from the view of the pubbkad it would be included in design of the proposed BSL 3 building.

2.5.11 Transportation
Consideration for transportati must be based on the classification or type of waste being dealt with and
the potential risk of infection to healtare workers and waste disposal staff. Transportation is classified
into Onsite transport and OSXitetransport, thavaste generateddm BSL 3NRL complexis treatecand
disposed botlat EPHI facility (onsite)and also there will beff-site transp So thatOn-site transport
involves conveying of wastes from the various points of generation within a laboratory to a temporary

storage loation also within the same area
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Onsite transportation.
The following would be adhered to when carrying out On Site transportation
A Every effort would be made to avoid unnecessary handling of HCW;
A All waste bags would iplace and intact at the end of trpogation;
A Carts, trolley, or containerssed for the transportation of heattare waste would not be used for
the transportation of any other material; and would be used for transporting safety boxes and bins
A Waste that has the potential to leak willdmible bagged,;

>

Waste bags would be placed in containers (e.g. cardboard boxes or wheeled, rigid, lidded plastic
or galvanized bins), before being placed directly into the transportation vehicle

>\

A trolley, bin, or wheelbarrow will be used for transportgadety boxes and bins.

>\

The collected waste will not be left even temporarily anywhere other than at the designated

storage room.

>\

Containers would be covered with lids during storage and transport.

Offsite Transportation
During thetransportatiorof wasteoutside the EPHI compourtde followingsafety precautionsould be

included:-

1 Singlebagged waste and containers of sharps and liquiddd be placed withim rigid or semi
rigid containersuch as a bucket, box, or carton lined with a plastic bag.
Contaners would be covered with lids duritrgnsportation.
When transporting plastic bags of infectious waste, wandd be taken to prevent tearing of the
bags.

1 Infectious waste would not be compacted befaratment.

1 OutsideEPH], infectious wastevould be transporteth closed, lealproof, rigid containers using
trucks

1 The transportatiomwould be properly documented, and @dhicleswill carry a consignment note
from the pointof collectionto the treatment facility.
Vehicles used for the carriagewéstewould be disinfected prior to use for any other purpose.
The vehiclesnvould be free of sharp edges, easy to load amdad by hand, easy tlean and
disinfect, and fullyenclosed to prevent any spillage in theility premises or othe road dung

transportation.
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1 The vehiclesvould carry adequate supplies of plastic bgg®tective clothing, cledng tools,
and disinfectants tolean and disinfect in case of any spillage.

1 Staff would be properly trained in the handling, loading amdoading, tansportation, and
disposalof waste

i Staffwould be fully aware of emergency proceduresdealing with accidents and
spillage.

2.5.12 Waste Treatment and Disposal Methods for BSL BIRL Complex
The World Health Organization (WHO) recommends that waste treatewmtiques which minimize the
formation and release of chemicals or hazardous emissions would be given priority. In general, proper
treatment and disposal of healthcare waste is necessary to ensure that its impact on the environment and
human health is mimized or eliminated. Among all the current existing technologies for the treatment
and disposal of HCW, the most appropriate technology will be applied, and this would be the most
reliable, affordable, and sustainable technology in accordance with th@cedc human and financial
resources of BSL 3 laboratory. Moreover, the technology would also minimize the immediate public
health risks associated witBWM with the lowest impact on the environment. So that several methods
are appropriate for infectiousaste treatment, depending on the type of waste material. These treatment
methods will include one of the following options or combination of options: steam sterilization,
incineration, thermal inactivation, gas/vapor sterilization, chemical disinfectiod, sterilization by
radiation, or electromagnetic radiation. The treatment methods for waste generated from BSL 3 laboratory
are described in tabk below.
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Table 6: Type and quantities of waste expected to be generated fronSB3 NRL Complex and Treatment methods

Source quantity of
Waste category Type of waste Facility/Laboratory waste Treatment Method
generated per
day
Waste cultures and Cultures and stocks of infectious atgear BSL 3 NRL, BSL 2 33.5 kg/day | Infectious wastes are
stocks of microorganisms Labs, PPTC & disinfected / sterilized at the
microorganisms or Cultures of specimens from medical and pathological | Bjobank centre laboratory and incinerated in
etiologic agents laboratories high temperature, double
Disposable containers, materials, and supplies that m chambered pyrolytic
have been contaminated during the manipulation of incinerator
microbial cultures and stocks
Human pathological Pathological waste consists of human tissues; organs| BSL 3 NRL, BSL 2 6.5 kg/day Chemical disinfection, Wet
wastes including humar| body parts; dialysate; cerebrospinal, synovial, pleural| abs, PPTC & thermal treatment/ autoclave
blood and blood peritoneal, and pericardial fluids; and their respective | Biobank centre and Incineration (Pyrolytic
products and their containers incinerator)
containers Wste Human blood and blood product wastes (e.g. blood Highly infectious waste, such
plasma, platelets, red white corpuscles, and other as cultures from lab work,
derived licensed products such as interferon, etc.) should be sterilized using
Items saturated or dripping with human blood or bloog autoclave.
products Pathological waste should be
Items caked with dried human blood or blood products treated using Incineration
(pyrolytic incinerator).
Used sharps waste This category includes used hypodermic needles, BSL 3 NRL, BSL 2 5 kg/day All usedsharps will be placed

syringes (with or without the attached needles), Paste|
pipettes, disposable plastic pipettes, scalpel blades, b
vials, test tubes, needles with attached tubing,
Brokenplastic culture dishes, unbroken glass culture
dishes, and other types of broken and unbroken glass
that was in contact with infectious material including
microscope slides and covers lips.

Labs, PPTC &
Biobank centre

in specific cardboard boxes
called safety boxes, and
incinerated preferably in an
appropriate doublehamber
(>850°C) incinerator, in EPH
compound.
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Chemical waste

laboratory reagents; disinfectants (such as formaldehy
chloroform, phenol, ethyl alcohol, isopropyl alcohol,
amyl alcohol, and sodium hypochlorite) that are expire
or no longer needed; and contaminated chemicals

BSL 3 NRL, BSL 2
Labs, PPTC, Biobank
centre, Central ware
house & LEMC

3 liter/day

Diluting with a distiled water
and/ or neutralization using a
lime or acid.

Return expired drugs to
supplier;

Liquid Waste

Biological and chemical liquid waste generated in the
laboratories

BSL 3 NRL, BSL 2
Labs, PPTC &
Biobank centre,

280 litres/day

All effluents in HCFswill be

disinfected with bleach and
drained to a septic tank or

cesspool for both storage anc
treatment in the compound o
EPHI.

BSL 3 NRL, BSL 2
Labs, PPTC, Biobank
centre, Central ware
house & LEMC

720 litres/day

Non-hazardous wastes

Paper, cardoard and other necontaminated materials.

BSL 3 NRL, BSL 2
Labs, PPTC, Biobank
centre, Central ware
house & LEMC

23 kg/day

Northazardous wastes woulg
be incinerated after sorting.
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2.5.13 BSL 3 NRL complex waste incineration technology
As the existing inciarators do not fulfil the emission requirements of the World Bank EHS
guideline, they will be emoved from site following manuf a
procedures. Hence, the following options were considered. First, transportation of the
decontaminad waste from the BSL3 lab wastes to an existing national centralized waste facility
located 90 Km away from Addis Ababa. Nevertheless, this option is risky and expensive in the
context of Ethiopia. The second option is-3te treatment using pyrolysisamerator with a
capacity to burn 50 kg per hour with emission reduction device control (Fabric filter coated with
catalyst) made from PTFE, with parallel dedusting, lower contamination of filter dusts because
of PCDD/PCDF destruction at the catalytic sid that have high efficiency reduction of dioxin
upto <0.1 ng TEQ/m3. The second option is the preferred option at this stage. However, since
this project will finance the design (and feasibility study) of the BSL3 lab during project
implementation, the wrent ESIA will be updated (together with the relevant ESMP) before

works are contracted (or commence) (See annex 7 for specification).

EHPI will be responsible to hire a competent and experienced company which can handle
demolition of the existing incarators before the BSL3 NRL complex lab becomes operational.
EPHI will also be responsible for allocation of the necessary resource for mitigation of
environmental and social risks associated with the demolition of the existing incinerators as well
as forcompliance monitoring and reporting. The demolition process will also be monitored by
Environment, Forest and Climate Change Authority of Addis Ababa, which is a regulatory organ
in environmental safeguards issu€he detail implementation arrangement é@molition and
disposal of the exiting incinerators is outlined in the ESWViiRe ESIA will be updated to cover

risks associated with the demolition/decommissionkgyeement will be signed with the
supplier of the new incinerator so that it cotdain the incinerator operatorsonductperiodic
maintenance and supppare parts when needed.

2.5.14 Waste Disposal Methods for BSL 3NRL Complex
Disposal of hazardous ashfFly ash and bottom ash from incineration is generally considered to be
hazardous, becausetbe waste would have a heavy metal content and dioxins and flirenszaste will
be collected and thesolidified with cementéncapsulated in double containers made from polyethylene
material to transport in safe manner to disposal site utilizeKdiglke waste treatment plants for

landfilling. Alternatively, the homogeneous mixture would be transported in liquid stat€ality
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wastewater treatment plant and then the treated sludgeenisposed in secured manner at landfilling
disposal site utilizedby Addis Ababa water and sewerage Authorfys plan B, Sendafa Sanitary
landfill will be considered for final disposal of handling incineration residues if this would be
socially and environmentally feasible. The updating of the ESIA will also consiger th
assessment of the capacity of Kotebe waste treatment plant and Sendafa sanitary landfill for

handling incineration residae

The Kality had capacity of 7,600 m3/day wastewater treatment hoveeearding to Addis Ababa Water

and Sewerage Authority (AAWS, currently the project expansion has been upgraded to capacity of
100,000 m3/day to treat wastewaters with the support of the World Bank and the Kality treatment plat had
an EIA that approved by EthiopigEnvironmental Forest Climate Change Commissisrwall as by

World Bank Besides, it is supervised and monitored by Federal and Addis Aralimnmental Forest
Climate Change Commission regulafty fulfilment the requirements and regulation.

The other main treatment plant is called Kotebe treatplamit, it receives only sludge from vacuum

trucks that empty septic tanks, with an estimated volume of 85,8@ayn Until sewer line is connected

to those treatment plants, the wastewater and wastewater sludge generated in EPHI would be transported
to those treatment plants by using sewage trucks that empty septic tanks. The sludge would be transported
using Addis Ababa Water and Sewerage Authority Sewage trucks and the transportation would be

managed by Addis Ababa Water Supply and Sewerage Authority.

The Kotebe treatment plan was established 22 years ago by Addis Ababa Water Supply and Sewerage
Authority with objective to treat and dispose of sludge collected form the city with the capacity to treat
volume of 85,000 m3/day. In addition, Addis Ababa &Ya&upply and Sewerage Authority introduces
expansion project to increase the capacity and efficiency of the treatment plat by additional 80,000
m3/day in the coming few years. According to the Addis Ababa Water and Sewerage Authority, the
Kotebe treatmenplat had an EIA that approved by EthiopiBnvironmental Forest Climate Change
Commission however we did not get documented EIA from the organizaisahwas established several

years agoBut the current expansion the treatment plan has an approAetb&iment.

Addis Ababa city administration provided legal certificate including site plan to Addis Ababa Water
Supply and Sewerage Authority to establish and manage the Kotebe treatment plan. The Kotebe treatment
plant is established in the territoryrttzer part of the city far away from residential and business centre

and thereareno any sensitive area receptors around the treatment plaatdilion,it is supervised and

monitored by Federal and Addis AbaBavironmental Forest Climate Change Cossion regularlyin
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general, the Kotebe treatment plat has been performing according to the Ethiopian National

EnvironmentaProclamation 300/2002, Environmental Pollution Contaod regulation.

2.5.15 Liquid Waste Generated from BSL 3NRL Complex Treatment and Disposal

Liquid contaminated waste (e.g. pathological sample, bldad¢ces urine, other body fluids and
contaminated fluid) requires special handling, as it may pose an infectious risk to healthcare workers with
contact or handle the waste. Segregatminimization and safe storage of hazardous materials are just as
important for liquid wastes as they are for solid wastes. Typically, a system of sewer pipes linked to form
a sewerage system will collect wastewater from around a facility of BSL 3atabpand carry it below
ground to a central location for treatment at EPHI. The treatment plant is located at a facility, and
wastewater collected from laboratory by pipe system and passediffeécent units of liquid waste

treatment units.

Liguid waste generated from the BSL 3 NRL complex, which contains pathogens blood and hazardous
chemical, except hazardous chemical they are treated with disinfectants, and finally it is dispiogsed off
liquid waste treatment plant which whk constructed durinthe construction of BSL 3 laboratory,

liquid waste treatment plan design described below and shown in figliguid wastes with

highly infectious would be treated using 5% sodium hypochlorite (NaOKleach) before disposal.
Sodium hypochlorite wouldever be mixed with detergents or used for disinfecting amrramritaining

liquids, because it might form toxic gases. Lime milk (calcium oxide) can be used to destroy
microorganisms in liquid wastes with high organic content requiring disinfection (edj.dtring a

cholera outbreak). Onsite treatment of healthcare sewage will produce a sludge that contains high
concentrations of pathogens, and should be treated before disposal. Although chemical, wastes small
guantity, all hazardous chemicals used is B5L3 lab (such as: formaldehyde, chloroform, phenol, ethyl
alcohol, isopropyl alcohol, amyl alcohol and sodium hypochlorite) would not become waste for this
facility. Only small quantities of these chemicals (enough for daily activities) would be pireseatiab

at any time. These chemicals would either be used up in process (becomingzaotous) or would

leave the facility as a stabilizing or sterilizing chemical for samples being sent to other laboratories.
Waste fluid generated from the BSL3 NRiay need pH adjustment. Effluent from the lab also needs to
meet the standard in Table 2 to be discharged into publicly operated sewage collection and treatment
systems at Addis Ababa. Regarding sanitary liquid waste, the sanitary waste can be geoeratesl fr
proposed BSt3 lab. Sanitary waste could be generated from research activities and from toilets, showers

and sinks in the building bathroom facilities; the sanitary liquid waste management described below
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2516 Li gqui d waste managemedNRL@omplax f or EPHI 6s BSL
Waste water from the BSL 3 NRL complex is a health hazard because it could be a potential source of
pathogenic microorganisms. Not only that, the laboratory liquid waste can potentially constitute
surfactants, detergents, reagents, high ricgaontent waste, disinfectants, general waste from wash
rooms of laboratory wastes apparatuses. If released to the environment with proper treatment can perturb
the surface water. Other than this, the facility also generates human waste which casifid cles

general waste or sanitary waste.

The BSL 3 laboratories will instigate up to the standard liquid waste treatment and management methods.
However, since the liquid waste that will be generated is of different type, antitbe approach will be

used. The first one involves efite waste treatment and the second involvesitenwaste treatment. The
offsite-waste treatment will be applied in BSL3 lab of EPHI to dispose human execratory. For this reason,
a welldesigned manhole will be constructedether with the BSL 3 NRL complex to temporarily hold
human wastes from toilets and the waste will be disposed on an offsite dumping and treatment station
with the care of an authorized organization. In other words, offsite disposal and waste manafjément
general waste will be outsourced to a certified organizafitve Addis Ababa water and sewerage
authority is an authorized organization to collect and manage general or sanitary wastes. The
Kaliti waste treatment facility is administered by thehawity. As a result, as shown in section
2.6.20 (final disposal of waste water and sludge), the waste will be managed in such a way, the
authority will periodically siphon the waste from the manhole and transport it and treat it in the

Kaliti waste treatmet plant.

On the other hand, the liquid waste which is generated from the laboratory activities will be managed
onsite and a designated waste treatment facility will be constructed with in the institute, therefore the
design of the BSL 3 will consider trestablishment of this treatment system as its integral part. The
treatment system will be designed in such a way to reduce the level of pollution load which can primarily
be defined in terms of BOD, COD, total organic carbon, oil and grease, total moéifor the treatment
system will majorly encompass physical and disinfection of the liquid waste. The physical treatment
involves the application of septic tank treatment setup and the disinfection process involves UV

irradiation.

Components of the liguidwaste management plan
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Developing and implementing an effective onsite wastewater management program requires that a
systematic approach be used to determine necessary program elements. The following are basic elements

of the onsite liquid waste managemsplan.

2.5.17 Onsite waste treatment for the BSL3 laboratory
The onsite waste treatment system which will be constructed in EPHI will have four stages of treatment,
to reduce the level of BOD and microbial load before it is released to surface water or trdrnsparte
centralized treatment/disposal facility. The process will entail Septic tanks, sand/media filters, aerobic
treatment unit (Aeratiowlarifier unit) and ultraviolet irradiation.

Septic tanks

The septic tank is the most commonly used wastewatergament unit for onsite wastewater systems.
Tanks may be used alone or in combination with other processes to treat raw wastewater before it is
di scharged to a subsurface infiltration system.
pathogen removal process. The tank provides primary treatment by creating quiescent conditions inside a
covered, watertight rectangular, oval, or cylindrical vessel, which is typically buried. In addition to
primary treatment, the septic tank stores and aibrtiligests settled and floating organic solids in sludge

and scum layers. This can reduce the sludge and scum volumes by as much as 40 percent, and it
conditions the wastewater by hydrolyzing organic molecules for subsequent treatment in the soil or by

other unit processes (Baumann et al., 1978).

A septic tank removes many of the settleable solids, oils, greases, and floating debris in the raw
wastewater, achieving 60 to 80 percent removal (Baumann et al., 1978; Boyer and Rock, 1992; University
of Wiscorsin, 1978). The solids removed are stored in sludge and scum layers, where they undergo
liquefaction. During liquefaction, the first step in the digestion processsfatiing bacteria partially

digest the solids blyydrolysingthe proteins and convertitigem to volatile fatty acids, most of which are
dissolved in the water phase. The nature of liquid waste in a septic tank varies

Sand/media filters

Sand filters are essentially aerobic, fi¥dch bioreactors used to treat septic tank effluent. Othey ver
important treatment mechanisms that occur in sand filters include physical processes such as straining and
sedimentation, which remove suspended solids within the pores of the media, and chemical adsorption of
dissolved pollutants (e.g., phosphorus) tedm surfaces. The latter phenomenon tends to be finite
because adsorption sites become saturated with the adsorbed compound, and it is specific to the medium
chosen. Bioslimes from the growth of microorganisms develop as attached films on the saral particl

surfaces. The microorganisms in the slimes absorb soluble and colloidal waste materials in the wastewater
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as it percolates around the sand surfaces. The absorbed materials are incorporated into new cell mass or
degraded under aerobic conditions to carbimxide and water. Treatment Processes and Systems Most

of the biochemical treatment occurs within approximately 6 inches (15 centimeters) of the filter surface.
As the wastewater percolates through this active layer, carbonaceous BOD and amniibogan are

removed. Most of the suspended solids are strained out at the filter surface. The BOD is nearly
completely removed if the wastewater retention time in the sand media is sufficiently long for the
microorganisms to absorb and react with waste constgu&Vith depleting carbonaceous BOD in the
percolating wastewater, nitrifying microorganisms are able to thrive deeper in this active surface layer,

where nitrification will readily occur.

Continuous-flow, suspended growth aerobic system

The aerobic suspeedgrowth process that maintains a relatively high population of microorganisms
(biomass) by recycling settled biomass back to the treatment process. The biomass converts soluble and
colloidal biodegradable organic matter and some inorganic compoundseihinass and metabolic end
products. The biomass is separated from the wastewater through settling in a clarifier for recycling or
wasting to sludge handling processes. Preliminary treatment to remove settleable solids and floatable
materials is usuallprovided by a septic tank or other primary treatment device. Most onsite designs are
capable of providing significant ammonia oxidation and effective removal of organic matter. The basic
system consists of a number of interrelated components (as shdigarenl a schematic diagram of
the liquid waste treatment facility of BSL3 NRL):
i.  An aeration tank or basin.
ii.  An oxygen source and equipment to disperse atmospheric or pressurized air or oxygen into the
aeration tank at a rate sufficient to always mamgaisitive dissolved oxygen.
iii. A means to appropriately mix the aeration basin and ensure suspension of the biomass (usually
accomplished by the aeration system).
iv. A clarifier to separate the biomass from the treated effluent and collect settled biomass for
recycling to the aeration basin.

Disinfection: Ultraviolet irradiation

The germicidal properties of ultraviolet (UV) irradiation have been recognized for many years. UV is
germicidal in the wavelength range of 250 to 270 nm. The radiation penetrateslltiaalt of the
organism and is absorbed by cellular materials, which either prevents replication or causes the death of
the cell. Because the only UV radiation effective in destroying the organism is that which reaches it, the

water must be relatively feeof turbidity. To make the water less turbid prior to UV radiation, as
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described above the effluent will be contained in a septic tank followed by fine treatment in sand/ media

filters and suspended growth aerobic system.
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Table 7: Expected performance of the BSL3 NRL complex liquid waste treatment units

Treatment units

Performance

Performance enhancements

Septic tank

The main function of a septic tank is to act as a primary settlemen
removing some of the BOD and the ity of the suspended soliq
from the waste water

Chemicals such as aluminum sulphate and ferric chloride cg
used to enhance settlement in these thanks.

Aluminum sulphate are used also if there is a high load of h
met al s. Ho we v er ,efflugnt manitoong shas
demonstrated undetectable level of heavy metals. Thus, i
current system the need for the use of aluminum sulphate
depend on the periodic testing of effluent released from

BSL3.

Sand/media filters

Straining and sedinmgation, which remove suspended solids within
pores of the media, and chemical adsorption of dissolved pollutant
(e.g., phosphorus) to media surfaces.

Removal of carbonaceous BOD and ammonnitrogen

The BOD is nearly completely removed if the wasteer retention
time in the sand media is sufficiently long for the microorganisms t
absorb and react with waste constituents.

Sand filter effluents have provided more than 3 logs of FC removal
more than 4 logs of poliovirus removal. Since this lefgiretreatment
results in a very low final FC concentration (<100 CFU/100fr
removals depend more on the influent concentration than inh
removal capability. This is consistent with several lesgale water
reuse studies that show that filtered edfiti can reach essentially ¥
free levels (<1CFU/100mL)

To enhance the retention and biodegradation of carbona
and nitrogen organic content in the liquor additional succeg
sand/media filters will be used, however this will depend on

initial teging of effluent loading released from the BSL3

Continuousflow,

suspended  growtl

Converts soluble and colloidal biodegradable organic matter and

inorganic compounds into cell mass and metabolic end products

The use of coarse membrane filters in lieu of, or in additior

the clarifier;and process enhancement through the additio
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aerobic systems

If aeration units are welbperated can achieve BOD concentrati
ranging from 10 to 50 mg/L and TSS concentrations ranging fror
to 60 mg/L.

Nitrification can also be significant in these aeration units du
warmer periods. Some nitrogen removal can be achieveg
denitrification, which can remove 30 to 40 percent of the total nitrg
(TN) under optimum conditions. Fecal coliform and virus remd

have been reported in the range of 1 to 2 logs.

an inert media area on which biofilms can grow. The additio
surfaces where biota can become attached and grow incr

the capacity of the system.

Disinfection:
Ultraviolet

irradiation

With UV dosage babout 100 mWs/cm2, while higher (but attainabl
effluent FC levels require less dosage to filtered effluent (aboy
mW-s/cm2) than is required by aerobic unit effluent (about 60-n
s/cm2). This can be attributed to TSS, turbidity, and transmitts

Average quartz tube transmittance is about 75 to 80 percent.

Periodic testing of effluent from the clarifier will be carried ¢
to reduce turbidity, TSS before it is subjected to UV irradiat
The turbidity should be maintained below 0.2 NTU.
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Figure 1: a schematic diagram of the liquid waste treatment facility of BSL3 NRL
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2.5.18 Incinerator fly Ash control method
Flue (exhaust) gases from incinerators by burning medical waste can contain fly ash (particulates), heavy
metals,dioxins, furans, thermally resistant organic compounds. Currently several convention methods are
used to treat incinerator fly ash generated by medical waste incineration. In the future to reduce the impacts
raised from the fly ash and flue gases the ERiHl propose to utilize the primary strategies ( operation by
trained, qualified personnel, use of personal protection equipment, periodic maintenances, Auditing and
reporting systems and routine inspection of furnace and air pollution control systethseeondary
strategies |ike fabric filter coatdeuwstwinghd ctaot arl eyrs
of the fly ash, lower contamination of filter dusts because of PCDD/ PCDF destruction at the catalytic surface
with high  efficiency ( < 0.1 ng TEQ/m3 withCement Solidification Technology (CST) and then
encapsulated in double containers made from polyethylene material to transport in safe manner to disposal
site utilized by kotebe waste treatment plants for landfill&ternatively,the homogeneous mixture can be
transported in liquid state to a kality wastewater treatment plant and then the treated sluoigdisytbsed
in secured manner at landfilling disposal site utilized by Addis Ababa water and sewerage Authority.

As plan B,Sendafa Sanitary landfill will be considered for final disposal of handling incineration
residues if this would be socially and environmentally feasible. The updating of the ESIA will also
consider the assessment of the capacity of Kotebe waste treatlaentapd Sendafa sanitary

landfill for handling incineration residues.

2.5.19 Final Disposal for Wastewater and sludge
The treated wastewater from EPHI BSL 3 NRL will be released to sewer line of Addis Ababa Water Supply
and Sewerage Authority (AAWSSA) Kalityemtment plant. However currently the sewer line is under
construction and the project will be finalized before our project is commenced for operation (within two
years). If the sewer line is not finalized before our project commenced, an alternativiktlyewnt line is
connected to those treatment plants, the wastewater would be transported to those treatment plants by using
sewage trucks that empty septic tanks. Regarding sludge, sludge generated in EPHI would be transported to
AAWSSA Kotebe treatmentlgnts that designed to treat and dispose sludge, using vacuum trucks with
empty septic tanks. The waste also needs to meet the standard summarized below table to be discharged into
publicly operated sewage collection and treatment systems at Addis Alhaisa. levels should be achieved,
without dilution, at least 95 percent of the time that the plant or unit is operating, to make calculations as a

proportion of annual operating hours.
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As it is the case for final disposal of handling incineration residuesd&a Sanitary landfill also will be
considered for final disposal of wastewater sludge if this would be socially and environmentally feasible. The
updating of the ESIA will also consider the assessment of the capacity of Kotebe waste treatment plant and

Sendafa sanitary landfill for wastewater sludge

2.5.20 Monitoring the liquid waste management system
To maintain the onsite waste treatment operating and maintained sustainable, continuous monitoring system
will be established. Both individual systems and sétsystems within a delineated management area would
be monitored to ensure proper performance and the achievement of public health and environmental goals. A
combination of visual, physical, bacteriological, chemical, and remote monitoring approachmeswsdd to
assess system performance. Specific requirements for reporting to the appropriate regulatory agency would
be also be defined in a management program. The right to enter the institute to access and inspect

components of the onsite system is asa@ssential element of an effective management program.

Effluent guidelines are applicable for direct discharges of treated effluents to surface waters for general use.
Guidelines as developed by the World Batéble 3 will be adopted to compare eachdepipe testing.
Standards which are expected to be met by the World Bank, will be achieved without dilution, at least 95
percent of the time that the plant or unit is operating, to be calculated as a proportion of annual operating
hours. Finally, when thevaste water meets the effluent quabtandardst will be connected to sewer lines

(being constructed to be finalized beforgears) ortransported to Kality Waste Water Treatment Plant and

final disposal of the waste can be accomplished.

Table 8: Effluent Levels for Health Care Facilities

Pollutants Units Guideline values
pH S.U 61 9
Biochemical Oxygen Deman| mg/L 50
(BODS5)

Chemical Oxygen Demand (COD)| mg/L 250
Oil and grease mg/L 10
Total Suspended Solid (TSS) mg/L 50
Cadmium (Cd) mg/L 0.05
Chromium (Cr) mg/L 0.5
Lead (Pb) mg/L 0.1
Mercury (Hg) mg/L 0.01
Chlorine, total residue mg/L 0.2
Phenol mg/L 0.5
Total Coliform bacteria MPN?2 400
Polychlorinated dibenzodioxin an Ng/L 0.1
dibenzofuran (PCDD/F)

Temperaturericrease °C <3"
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Notes:

a MPN = Most Probable Number

b At the edge of a scientifically established mixing zone which takes into
account ambient water quality, receiving water use, potential receptors and
assimilative capacity

These levels should be achidyavithout dilution, at least 95 percent of the time that the plant or unit is

operating, to make calculations as a proportion of annual operating hours.

2.5.21 BSL 3NRL Complex Sample Handling and Transportation

2.5.21.1 Sample Transportation and Arrival at the EPHI BSL-3 Facility for Processing
Sample shipments would only be received at the-B$4cility operating within the parameters specified in
all established guidelines and requirements. If the samples would be select agents, they would only be
accepted when theHHI request form has been completed per regulatiand the requesting facility
responsible official notified in advance of shipment according to WHO requirements. Biological materials or
infectious agents could only be shipped to EPHI by commercial gadfelivery services, the Ethiopian
Postal Service, other authorized entity, or delivered to the receiving area from an origination point within
EPHI by a designated EPHI employee acting as a courier. All incoming packages (regardless of origination
point) containing infectious agents would have to have been packaged fulfil the requirement of the protocol

attached as annex 12.

Biological shipments to and from EPHI could initially be as much as ten times the current levels of shipments

to existing EPHI bicd gi ¢ al research | aboratories. Once the f;
needed materials were established, the level of shipments would remain above current levels for these types
of shipments but decrease from sigptlevels. Due to theerishable nature of the samples at the BSL

facility, receiving and shipping of samples normally would only occur during weekday daylight hours and
samples must be opened and used or restored (put in growth media) within 8 hours of arrival. External
paclkaging material from packages received at the facility would be inspected, removed, autoclaved, and
disposed of according to EPHI waste handling procedures. The biological material samples and their
packaging would be left intact and in accordance withetitablished chain of custody record. The packages

would be placed in safe and secure condition within the respective.

The samples may arrive at EPHI Shipping and Recei
formaldehyde) forms includingqueous liquids, solids, or as material contained in bodily fluids. Samples
would normally only contain vegetative forms (active growing stage) of microorganisms, but some spores
could be present in samples. Other samples may contain proteins, DNA, nuat#te microorganisms

(organisms that have been partially inactivated).
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Upon arrival at EPHI Shipping and Receiving, these sample containers would be examined for damage,
logged in, and taken to the BSLlaboratory for removal of the external packagingterial. Damaged
packages would be handled in accordance with procedures foB Bfioratories (to be developed once the
project obtains approval). The removed packaging would then be autoclaved and disposed as solid waste.
The interior packing with thentact sample would be placed safely and securely in the respectiv@ BSL
laboratory under chainf-custody procedure until the authorized researcher is ready to process the samples.
Unpacking any select agent primary container would only be done in the BSC

The samples would be stored in the BSlaboratory within a locked freezer or refrigerator, according to

the needs of the sample for preservation. Inventories of all samples and cultures would be kept. Samples and
cultures would be identified by a nenic or alphanumeric code rather than by the name of the
microorganism or source. Sensitive information about samples and results would be maintained elsewhere at
EPHI in a safe and secure manner in accordance with applicable NNSA and EPHI securégynesggirThe

samples could also be immediately processed, in which case the materials would be placed directly into
culture media (such as a liquid or sesulid nutrient material or media). All preparations and manipulations

of cultures or samples would lgnoccur within a fully operating BSC. When the external packaging
materials were removed, they would be autocl aved

solid waste handling procedures.

2.5.21.2 Transport of PT samples
PT and diagnosis samplkigments would only be received at the laboratory operating within the parameters
specified in all established guidelines and requirements. If the PT samples would only be shipped when they
have been completed all necessarily process and the receivility fasiponsible official notified in when
receiving it. Biological materials or infectious agents could only be shipped to laboratories found through the
country by commercial package delivery services, the Ethiopia Postal Service, or by EPHI couriers.
Generally, shipment sample sizes would be small; a typical sample would consist of about a milliliter of
specimen. Smaller samples could be shipped that would be microliters in size; the maximum probable sample
size would be 15 milliliters. The protocol ftnansporting and handling of samples (such as soil) would be
followed during the transportation and handling PT samples by Ethiopia Postal Service, or by EPHI couriers.
Receipt of the PT samples would be acknowledged electronically or telephone by edivengefacility
responsible official within 36 hours of receipt or paper copy of receipt will be provided to EPHI within 3

business days of receipt.

All shipping containers would be made of plastic and the samples would be -doulbfgle-contained.

Transportation and shipment of biomedical materials and import of select agents would be subject to the
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requirements of the WHO and IATA for sample transportation. Once the PTPC facility became fully
operational and Ast oc ks o edptlie lemetod ghipndentsweotlldebe évary giarteve r e

to 50 facilities and levels for these types of shipments but increase fromstavels.

Specimens are transported in a containment system

1 Primary containmentollection container with screw cap top

1 Seondary containmerf§pecimen container in a sealable, biohazard bag

9 Place requisition in outside pouch of biohazard bag

9 Tertiary containmen$pecimens in bags are placed in transport box

1 Use transport boxes (Styrofoam with fibreboard, plastic, or metdlgasure lid is securely fastened

1 Package 230 specimens per box, pack specimens vertically to avoid leaking.

9 Use cold chain transport and keep specimens protected from light
In our context due to lack of strong laboratory networking with diffelerels of Laboratories and regulated
sample transport system we use the National postal service for transport of some biological samples from far
localities and .therefore it demands to pack specimen containers in triple packing system sealed plastic bags
wrapped in bubble wrap and placed in secondary and tertiary biohazard containers, then Put a biohazard
label on the outside of the container together with the addressee as detailed by the Postal Regulations for
Mailing or according to universal proceddee infectious sample packing and transportation It also requires
that any individual transporting an infectious substance be trained in the transportation of infectious
substances. Mailing infectious substances by air also falls undeatigerous GoodRegulationdDGR) of
the International Air Transport AssociatiolATA) [www.iata.ord. These regulations set out all the ICAO
mandates and the airline industryds uni nfectiossa l r
substances.
The following criteria must meet

Containers should be clearly labeled on the side, not the cap

=

Identification number on each specimen container corresponds to the identification number on the
specimen log

Request forms must be segi@d from specimen container

Specimen log should include the requested data for each patient

Do not wrap specimen request or specification forms around containers.

= =4 =4 =4

Number of specimen containers in the box nigstorrespond® the number of names on the
specimen log

1 Close plastic bags used for transporting specimens with twist ties-lockip
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DO NOT Use Staples, Pins or Needles as they are a common cause of injury when attempting to
open bags.

91 Date shipped and the name of the health centre are énchmthe specimen log

~ Primary receptacle
—— (leakproof or siftproof)

Waterproof
Cap -
Rack-type holder
(styrofoam, sponge)
Absorbent
packing —

material - .
Itemized list

of contents
(specimen record)

Rigid outer

s d
e __ packaging

packaging

(leakproof or

siftproof)

— Proper shipping
name

T Package marking

To/From labels g

Figure 2: Example of the triple packaging system for the packing and labelling infectious substances (adopted from WHO)

Due to the perishable nature of samples at the PTPC, shipping of samples normillypevdone using
appropriated temperature (procedure will be developed during the opéeratiedior each type of specimen)

and only occur during weekday daylight hours and samples arrived at facilities must be opened and used or
restored (put in growth edia) within 8 hours of arrival. External packaging material from packages received

at the facility would be inspected, removed, autoclaved, and disposed of according to facility waste handling
procedures. The biological material samples and their packagiald be left intact and in accordance with

the established chainf custody record. The packages would be placed in safe and secure condition within
the respective laboratory where workers would process them.

Upon arrival at facility receiving, thesersple containers would be examined for damage, logged in, and
taken to the laboratory for removal of the external packaging material. Damaged packages would be handled
in accordance with procedures for laboratories. The removed packaging would then beveditaad
disposed as solid waste. The interior packing with the intact sample would be placed safely and securely in
the respective laboratory under chaircustody procedure until the authorized personnel is ready to process
the samples. The samplesittbalso be immediately processed, in which case the materials would be placed

directly into culture media (such as a liquid or sewlid nutrient material or media)
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2.6 Emergency Preparedness and Response
An emergency is an unexpected event when the B&ibGratory operation loses control, or could lose
control, of a situation that may result in risks to human health, property, or the environment, either within the
facility or in the local community. Emergencies do not normally include safe work prafidicéequent
upsets or events that are covered by occupational health and safety. An emergency scenarios usually negative
events such as spillage, personnel exposures or contamination (puncture wounds, cuts and abrasions,
ingestion of potentially infectic material, potentially infectious aerosol release, broken containers and
spilled infectious substances), breakage of tubes containing potentially infectious material in centrifuges,
contamination of equipment and facilities, release to the environmgnvéer, soil) , equipment failure and
natural disasters, are having the potential to actually increase risk on infectious agents releases from the
proposed BSI3 laboratory. The result of these emergency would affectthe staff, community and
environment.
A report from USA revealed that no incidents of infectious materials released from catastrophic accidents at
microbiological laboratories. According to the U.S. Army (DA 1989), the likelihood of such catastrophic
occurrences is too small to be considaasdeasonably foreseeable. No such event has occurred in more than
50 years in which the military has been conducting biological defence research activities (DA 1989).
Moreover, since its inception 78 years ago, EPHI laboratory facilities such as TB laerdBacterial &
Mycotic Diseases, HIV and other viral, Malaria and other parasitic and, Zoahsgi@sesthere is no such
event has occurred in the history of EPHI laboratofiésis,the probability of negative event is very low, in
addition, if the prposed BSE3 laboratory would adhere to the application of the WHO laboratory biosafety
manual, CDC BMBL Guideline WBG EHS and OSHA and have well established system for emergency
preparedness and response or plan the catastrophic of the emergency dhavaffecting the health staff

and community and environment would be minimal.

Therefore, the BSL 3 NRL facility emergency preparedness and response plan would be commensurate with

the risks of the facility and that includes the following basic elements:
Administration (policy, purpose, distribution, definitions, etc)

Organization of emergency areas (commegitres, medical stations, etc)
Roles and responsibilities

Communication systems

Emergency response procedures

Emergency resources

=A =4 =4 4 4 =4

Training and updatg
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1 Checklists (role and action list and equipment checklist)
1 Business Continuity and Contingency
In addition, an Emergency Preparedness and Response Plan, incorporated into and consistent with, the
facilityds overall ES/ Okolowimgoul d be prepared to co
1 Planning Coordination: Procedures would be prepared for:
U Informing the public and emergency response agencies
U Documenting first aid and emergency medical treatment
0 Taking emergency response actions
U0 Reviewing and updating the emergency resporiaa  reflect changes, and ensuring that
employees are informed of such changes
1 Emergency Equipment: Procedures would be prepared for using, inspecting, testing, and maintaining the
emergency response equipment.
Training: Employees would be trained on egency response procedures.
Include emergency response training details in the comprehensive site work plan.
Ensure that personal protective equipment (PPE) and other equipment for emergency response in the
emergency response plan are identified.
Site-spedfic emergency response procedures would be shared to relevant personnel
Regularly rehearse and training would be provided to employees as part of the overall training program

for site operations.

2.7EPHI BSL 3 laboratory Staffing and Capacity Building
27.1.1 Staffing

The proposed BSL3 lab will have both professional and auxiliary staffs that are required for the continuous
and proper operation of the facility. The BSlfacility will employee the following on a futime bases, but

not limited to except for thiaboratory manager, the number of personnel will be determined based on the
work load.

1 Laboratory Director

Laboratory scientist

Biosafety and biosecurity Officer

1
91 Laboratory quality Manager
1
1 HVAC technician

78



Electrical technician

Equipment and instrumémaintenance technician
Well trained security staff

Cleaners

Waste handlers

Incinerator Operator

=A =4 =4 =4 =4 -4 4

Wastewater treatment Plant Operator

2.7.1.2 Roles and Responsibilities

The EHPI will have a strong biosafety and security unit to address and comply with oegulatid
recommendations for biosafety and biosecurity, and waste management as well as the health and safety of the
staff, researchers, community, and environment. Roles and responsibilities of the staff in biosafety and
biosecurity unit, wastewater titeaent plant unit, incinerator facility and that of EPHI as a host institution

are outlines below:

2.7.1.3 Ethiopian Public Health Institute (EPHI)
EPHI will be responsible for overall management of the proposed BSL3 lab. To maintain regulatory

compliance and tgrotect personnel, the community and the environment from biohazards, EPHI will be

responsible for:

9 Appointing laboratory director, biosafety and biosecurity officer and other technical and support staff
required for the BSI3 lab

1 Ensuring appropriate tirdng is provided to personnel conducting research with biohazards or
recombinant or synthetic nucleic acid materials.

1 Ensuring that research conforms to the provisions of best international practices suchNdld the
Guidelines, BMBL, WHO Biosafety Manwaid this ESIA
Establishing and maintainingBiosafety Committee
Establishing and maintaining a health surveillance program for personnel.
Reporting, when required, any significant problems, violations or significant resetatdd accidents
or illnesses to pertinent Ethiopian Public Health and Environmental issues regulatory organs.
Facilitating the preparation of guidelines, policies and plan relevant for smooth functioning of the lab

1 Finance the construction/procurement of medical wastewater eraeag facility and

incinerator; and oversee the proper functionality of the medical waste management facilities
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27.1.4 EPHI BSL3 Lab Biosafety and Biosecurity Committee
The Biosafety Committee will oversee the review, approval and oversight of biohazarsisairciheactivities

at the BSL3 lab. Specifically, the committee will be responsible for assessment of facilities in collaboration
with the Biosafety Officer, and developing procedures, practices, and training of research personnel, or
taking other steps nessary to assure compliance with WHO stand@fC Guidelines, the BMBland

other pertinent standards and regulations. To successfully carry out these responsibilities, the committee
members should have sufficient knowledge and expertise in biomedieataegpractices and biosafetyd
biosecurity The Committee has the authority to approve, require modifications to secure approval,
disapprove, suspend or terminate research activities as required to assure compliance with applicable
regulations and guidiees. Besides, Biosafety Committee will supervike infection control andvaste
management system of EPHI campus and the committee will be responsible to action for any deviation from
the waste management procedure practices or malpractice during haasiieng transportation, storage,
treatment and disposal.

2.7.1.5 BSL 3 NRL Laboratory Director
EPHI will appoint a scientist and knowledgeable in appropriate laboratory techniques, safety procedures, and

hazards associated with handling biohazards as a labowditector. Responsibilities of the laboratory

director:

9 Accept direct responsibility for the health and safety of those working with biohazardous materials
and/or select agents and toxins.
Coordinate, perform and document tlek assessmeifor the bblogical agent(s)
Develop and maintain the BSLBiosafety Manual in collaboration with the biosafety officer and
other expertise
Adhere to approved emergency plans for handling accidental spills and personnel contamination.
Comply with permit and shippg requirements for biohazards. This includes permits, material
transfer agreements, and other documentation for international, interstate and intrastate transport of
genetically modified and biohazardous material.

1 Develop specific biosafety Standard COgierg Procedures (SOPs) for biohazards used in the
laboratory.
Ensure compliance by laboratory personnel with relevant regulations, guidelines, and policies.
Ensure all appropriate personal protective equipment is provided and used. Ensure prapgr train
including refresher training, and instruction for laboratory personnel in safe practices and protocols,

including, at a minimum, training in aseptic techniques and characteristics of the material(s) used.
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1 Ensure the integrity of the safety equipmeaig( biological safety cabinets), maintain biological
containment (e.g., purity and genotypic and phenotypic characteristics), and ensure correct
procedures or conditions are followed to prevent a release of or exposure to recombinant or synthetic
nucleicacid molecules and/or biohazards, select agents or toxins.

Propose appropriate microbiological practices and laboratory techniques to be used for the research.
Provide to all laboratory staff the protocols that describe the potential biohazards aret#ugiqgms
to be taken.

1 Immediately report any significant problems pertaining to the operation and implementation of
containment practices and procedures in writing to the Biosafety Committee

1 Supervise laboratory staff to ensure that the required saf@tyiqes and techniques are employed.
Correct work errors and conditions that may result in accidents, injuries, or the release of biohazards.
Ensuring that personnel are adequately trained
Ensuring that individuals working in the facility are experieneed proficient in handling the
biological agents at the appropriate level of containment

1 Ensuring that any visitor or contractor is escorted by an individual trained and approved to enter the
facility

1 Monitor and authorize access of all persons entehied@SL:-3 laboratory. Access is limited to those
who understand the nature of the biohazard, have adequate labspoific biosafety training and
agree to comply with all precautions.

1 Ensure compliance by wastardler, wastewateireatment Plant andch¢inerator personnel with
relevant regulations, guidelines, and poligéifection control and waste management.

1 Ensuring that individuals working in the wastewater treatment Plant and incinerator are experienced
and proficient in handling transportatiostorage, treatment and disposal of wagttion control.

1 Ensuring that waste handler, wastewater treatment plant and incinerator personnel are adequately
trained in waste management and nisknagement invastewater treatment plant and incinerator
facility respectively.

2.7.1.6 Laboratory Scientists
The responsibilities of the Laboratory Scientist

Supervise and perform tests on various microbiological activities on a regular basis.
Maintain knowledge on various testing methods and perform all manual ancaéedarperations on
various supplies.

1 Perform tests on component samples, identify any contamination and perform analysis for
appropriate source for same and initiate corrective actions.

9 Perform various culture of microorganisms in isolation according & SO
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Perform tests on all incoming ingredients and documents all records.
Develop and prepare documents for all protocols.

Perform molecular testing according to SOP

= =4 =4 =4

Develop various testing processes for all raw materials and equipment and monitor all finish
products.

Investigate all issues and prevent any GMP problems on the procedure

Maintain accurate records and perform tests on all activities conducted in laboratory.

Develop and documents various microbiology laboratory processes and prepare final reports

= =4 =4 =4

Performs laboratory analysis and records findings and methodologies in appropriate hard or
electronic file for future reference

9 Assists initiates and guides junior researchers in adoption and adaptation of new laboratory methods
and technologies

1 Followinfection control anadvaste management procedure during handling of waste

2.7.1.7 Laboratory quality Manager
The responsibilities of the Laboratory quality officer

T Devel op, Updat e, revise, and maintain the
Procedues, and other quality documents.

1 Perform internal audits of the Laboratory, including both technical and quality systems
audits.

9 Perform and document corrective action, including follgev monitoring to gauge the
effectiveness of the corrective action.
Perform analytical tests in the laboratory as assigned by the Laboratory director.
Follow all quality assurance/quality control procedures as outlined in the laboratory quality
manual
Performing all QA/QC procedures for analytical tests
Calibration of ppettes, thermometers, and other measuring equipment.
Maintain current demonstrations of capability for all test procedures in the laboratory for
which quality assurance oversight will be performed.
Maintain training records for all laboratory staff, indilng demonstrations of capability.
Schedule and successfully complete samiual proficiency testing for tests
Ensure the fulfilment of the compliance by laboratory scienBgisafety officer, waste

handler, wastewater treatment plant and incineraterspnnel including other supportive
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staff with relevant regulations, guidelines, and policidsinfection control and waste

management.

2.7.1.8 Biosafety and biosecurity Officer
Biosafety and biosecurityfficer is responsibléor advising about, developing, ingmenting and supervising

the safe and efficient collection, transportation, storage treatment, disposal and recyeasteof

9 Advise on risk assessment for all proposed work with biological agents and the development of
codes of practice

1 Advise on wastelisposal policy and arrangements u Advise on disinfection policy u Prepare
contingency plans for action following accidents and incidents involving biological agents u

9 Advise and assist management in investigations following accidents and incidentmgvol
biological agents u Carry out periodic inspections of containment facilities

1 Devel op, i mpl ement , and maintain the institut
and biosecurity.

1 Perform and review the required risk assessment to dekerappropriate biosafety level and
personal protective equipment (PPE) for handling recombinant and synthetic nucleic acid molecules
or biohazards.

Advise scientists/researchers on proper waste disposal methods.
Assist scientists/researchers in the depeient of plans for preventing and handling accidental spills
and personnel contamination.

1 Investigate laboratory accidents involving biohazards and recombinant and synthetic nucleic acid

molecules.

Develop, i mpl ement, anamfonaeiect agantsmndtokins. i nsti t ut e

Perform periodic inspections to ensure that laboratory standards are rigorously followed.

Promote regulatory compliance and a safe laboratory environment.

Provide advice on laboratory security.
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Provide technical advicéo laboratory director and the Biosafety Committee on research safety

procedures.

1 Provide technical advice to ensure compliance by wastellér, wastewater treatment Plant and
incinerator personnel with relevant regulations, guidelines, and palidssion control and waste
management.

91 Provide technical advice tensurethat individuals working in the wastewater treatment Plant and

incinerator are experienced and proficient in handling transportation, storage, treatment and disposal

of wasteincludinginfection control.
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Provide technical advice to ensure that waste handler, wastewater treatment plant and incinerator
personnel are adequately trained in waste management and risk management in wastewater treatment
plant and incinerator facility.

Supervisdheinfection control andvaste management system of EPHI campus and

Ensure thémplementation of thevaste management procedure during waste handling transportation,
storage, treatment and disposal

Provide training and resources for the safe use anctigega for those working with potential

biohazards, and laboratory equipment.

2.7.1.9 Incinerator Operator
The responsibilities of thimcinerator Operator

T

T

Monitor and control the variations in waste compositions, the waste feed rate, and the combustion
temperéure

Adhere to the proper Incinerator operating procedures

Incinerator loading and prevention of waste spillage

Follow infection control andvaste management procedure during waste handling transportation,
storage, treatment and disposal

Reporting Incineator failures

2.7.1.10 Wastewater treatment Plant Operator

1
)l

1
)l
)l

Effluent sampling and management of data assocwitedBSL 3 NRL wastewater treatment facility
Follow infection control andvaste management procedure during waste handling transportation,
storage, tratment and disposal

Managing the inspection and cleaning of septic tanks and sand/media filters

Inspection and maintenance of wastewater treatment facility

Preparation of inventory report and procurement plan for the sustainability of treatment facility

2.7.1.11 Security Staff
The security department will be responsible for completing a risk assessment of the space, prior to

the laboratory opening, and as needed. Security staff will also be responsible for monitoring the

activity of the exterior locations of thstorage space and lab and its surroundings.

2.7.1.12 Visitors, Vendors, and Contractors
Contractorsmust ensure that appropriate Personal Protective Equipment (PPE) is available for their own

workers. All visitors, vendors, and contractors must:

1

Comply with allsecurity requirements and procedures.
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1 Be accompanied by an approved person at all times while in areas with select agents or toxins.

1 Use Personal Protective Equipment (PPE) provided for them by the laboratory or animal handling

room.

Waste handlers

Waste handlers have principal Duties and Responsibilities: the Waste Handler is responsible for collecting,

separating, containing, transporting, processing and/or shipping solidé&masialated medical wasta

accordance with relevant department and halsprocedures and all regulatory requirements

|l

Collects, separates, contains, labels and transports solid waste, medical waste & recyclable goods
from generation points to specified collection location and incinerator

Empties, relines, & cleans solid & dlieal waste containers according to procedures

Segregates waste for containment prior to shipping offsite for incineration.

Monitors available waste compactor capacity; alerting supervisor to ensure that unit is emptied
before reaching full capacity.

Operdes solid waste and soiled laundry chute systems according to procedure

Separates, contains, seals, labels, weighs, & storesikkgimfectious (red bag) waste to be

incinerated

Separates recyclables (glass, metal, paper, cardboard, etc.) for picktgie©paler according to
department procedure for recycling cardboard/plastic

Cleans and disinfects medical waste carts and totes. Maintains waste area facility in a clean and
orderly condition; sweeps and cleans area at the end of each shift.

Assures safevorking conditions at all times as designated by the SOP; utilizes safety equipment
and/or protective equipment as directed (i.e. safety gloves and eye protection), follows defined safety
procedures.

Follow waste management procedure during waste hartdiingportation, storage, treatment and
disposal including infection control.

Ensuring the safe and efficient collection, transportation, disposal and recycliagtef

2.7.1.13 Laboratory cleaners

These individuals perform different washing and cleaning acsvdigside the main BSR laboratory

this includes

1

Cleans laboratory equipment, such as glassware, metal instruments, sinks, tables, and test panels,

using solvents, brushes, and rags:
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Mixes water and detergents or acids in container to prepare clesainigpn according to

specifications.

Washes, rinses, and dries glassware and instruments, using water, acetone bath, and chith or hot
drier.

Scrubs walls, floors, shelves, tables, and sinks, using cleaning solution and brush.

May sterilize glasswarand instruments, using autoclave.

May maintain inventory reports and logs on cleaning materials and solutions.

Follow waste management procedure during waste handling transportation, storage, treatment and

disposal including infection control.

2.7.1.14 Training and Capacity Building

T

The staff working within the containment laboratory must be -waihed in the concepts and

practices on GMP and biosafety and biosecurity of the facility.

All employees must have a clear understanding of any identifiable risksitt¢la¢th arising from
work and the actions to be taken in dealing with situations in which exposure may occur. The level of
training provided should be appropriate to the level of risk and the complexity of work being

undertaken.

Biosafety training mudbe regularly scheduled and presented to all persons who work in or who enter
the Proposed Biosafety Level 3 laboratory. Comprehensive training must be provided for each new
person prior to beginning work. Training continues for all laboratory staff withiaes presented

one or more times in any omeonth period. Training must focus on biosafety or other health and
safety policies, practices and procedures to be followed for any activities with the laboratory. Enough
instruction must be provided to covletentire gamut of biosafety training at least once each year.

All researchers receiving these biohazardous materials must be notified in writing of the risks
associated with these materials, and of the need to handle the materials ussngBf8tices and
procedures. Documentation of biohazardous materials transfers must include the institution, Principal
Investigator, date sent, nature and amount of material transferred, and the biosafety level required for
this work.

Training and agreement to comply rhuse documented (e.g., in a log or perspacific file).

Visitors and maintenance personnel who enter the-B&iboratory must be fully informed of the

potential risks, required practices and procedures that they must follow. They must be instructed
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abou the signs and symptoms of any and all biohazardous materials manipulated or stored in the
laboratory

Training should not be limited to those working at the bench. Laboratory managers, supervisors and
safety advisors should be appropriately trained tarenthat they are competent, and they should
maintain their professional competence by refresher training or other means. It is also necessary for
auxiliary staff (e.g. cleaners and porters) and others (e.g. maintenance staff, external contractors and
admnistrative staff) to receive enough and appropriate information, instruction and training about
the hazards they may encounter when working in a laboratory. They should also be appropriately
supervised while carrying out their work.

Training should consit the breadth of work that is likely to be undertaken within a laboratory and
the different levels of risk associated with the work, eg from working with samples suspected of
containing biological agents to largeale propagation and concentration ofd@@al agents. It may

be necessary to gain experience of and become proficient in techniques and procedures using agents
that are in a lower hazard group. Since laboratory workers may work in a number of laboratories
throughout their career, the keepirfgpersonal training records/portfolios (suitably endorsed by the
relevant employer) provides a useful means of demonstrating professional development and
competence to future employers.

Training programs and protocols must be developed by the BiosafatgrOf

Laboratory workers should be trained to understand and tackle any kind of emergency situations
within the containment laboratory without panic while ensuring their own safety first and ensuring
that laboratory equipment is put into safe operatingemod

The BSL:-3 Biosafety Officer and the Principal Investigator should receive appropriate training
before the operation begins.

Wastewater treatment plant and incinerator operators should receive appropriate training on waste
management and risk assessmedt management before the operation begins.

Incinerator operators should be trained to understand and tackle any kind of emergency situations in
incinerator without panic while ensuring their own safety first and ensuring that equipment is put into
safe oprating mode.

Wastewater treatment plant operators should be trained to understand and tackle any kind of
emergency situations in wastewater treatment plant without panic while ensuring their own safety

first
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3. Infection Control and Waste Management PlanICWMP
3.1Plan for mitigation of risks associatedwith the proposed BSL3 NRL complex

The ICWMP for the BSL 3 NRL complex will operate within the confines of the Infection Control and Waste
Management Plan and seek ways and means that it will operatiotaizaetion plan. The Infection Control
and Waste Management Plan (NICWMP) identifies the indicators to be tracked, specific tasks to be executec
and assigns responsibility for waste collection to specific agencies. For the plan to be effiectileshened,
EPHI would developstandardized plans based on its existing needs and proposed BSL 3 NRL complex. The
plan should design mitigation strategyor potential risk associated with healthcare waste collection, handling,
storage transportation treatmemgdalisposal. The mitigation plan includes the following but not limited:

1 improper health care waste collection, storage and segregation that Ipaental riskto lab
professionals/ health workers, society and environment,
Risksof diseasd@ransmissiorfrom poor wastdreatment &disposal systems,
Air pollution due to utilization of poor quality of incinerator technology
Environmental pollution due tooor ICWM practices
Risk of disease transmission to waste scavengers

Shortage of equipment and suppliéWM and PPE

= =4 4 -4 -—a -2

Poor management systems for infection and emergency

3.2Responsibility for the implementation of ICWMP

Institutional responsibility of implementing this ESMP will rest with the Project Coordination Team, under
Public Health Infrastructure Dictorate (PHID) at FMoH. A key role of the unit would be among others, to
review consultantsé reports for compliance with th

1 Monitoring implementation of mitigation actions by contractors

1 Coordinating and providing training @mrcapacity building where planned

9 Periodically report to FMoH about implementation of the ESMP

Detail institutionalarrangement, roles and responsibilities for ESMP implementation are summarized in
ESIA documenin Chapter 8.
During the operation perigdthe environmental issues will be monitored jointly by Addis Ababa
Environmental Forest Climate Change CommisqiRAEFCC) or its counterpart sutity office, and the
EPHI. The Management of the BSL 3 NRL Project may also organize a unit for Enviroriheaitt)y and
Safety to enable implementation and monitoring of the mitigation measures during operational phases. In

addition, AAWSSA will also involve in wastewater and solid waste disposal.
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The EHPI will have a biosafety and security unit to address amglg with regulations and recommendations

for biosafety and biosecurity, and as well as the health and safety of the staff, researchers, community, and
environment. EPHI will be responsible for overall management of the proposed BSL3 lab. To maintain
regulatory compliance and to protect personnel, the community and the environment from biohazards, EPHI
will be responsible for appointing laboratory director, biosafety and biosecurity officer and other technical and
support staff required for the BS3 laly ensuring appropriate training is provided to personnel conducting
research with biohazards or recombinant or synthetic nucleic acid materials; ensuring that research conforms to
the provisions of best international practices such adliHeGuidelines, BBL, WHO Biosafety Manual and

this ESIA establishing and maintaining Biosafety Committeegestablishing and maintaining a health
surveillance program for personnel; reporting, when required, any significant problems, violations or
significant researchelated accidents or illnesses to pertinent Ethiopian Public Health and Environmental
issues regulatory organs; and facilitating the preparation of guidelines, policies and plan relevant for smooth
functioning of the lab.

The BSL:3 facility will employee tle following on a fulltime bases, but not limited to except for the
laboratory manager, the number of personnel will be determined based on the work load. The staff to be
deployed include laboratory director, laboratory scientist, laboratory quality Manbgesafety and
biosecurity officer, HVAC technician, electrical technician, equipment and instrument maintenance
technician, security staff, incinerator operator, cleaners, and wastewater treatment plant opeesistaff

will help to ensure propemplementation of the ESMP and ICWMP; and their roles and responsibilities are
described in section 2.

3.3 Mitigation Measures Plan

The mitigation measures for anticipated risks from the proposed BSL3 lab complex is outlined in Table 10
below.
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Table 9: Infection Control and Waste ManagementPlan with Cost

S.N

Potential or Major
Impacts/issues

Mitigation strategies

Activities

Responsible body

Budges $
(Proposed)

Improper health care waste

management

have a potential risks toba
professionals/ health workers
society and environment

Ensure an efficient and effective

Ensue proper waste management practices as
recommended by the WBG EHS, WHO Safe was
management guidelines for improvement waste
management.

FMoH/EPHI

500

healthcare waste collection,
storage and segregation system

The collection of waste would be made at least o
in 24 hours, and it should be done in sueteg to
minimize nuisance of smell and dust during
collection and all the waste collected must be car
away from the storage site to an approved dispos
point.

FMoH/EPHI

1.500

Ensure an efficient and effective
healthcare waste treatment and
disposal system ,

Provide appropriate waste bins for the different
types of waste genated in the laboratory to allow
segregation and collection at the point of generati

FMoH/EPHI

3,000

Establish waste management committee
Develop waste management plan

FMoH/EPHI/

250

Laboratory staff would be trained on waste
management and hdling during operation.

FMoH/EPHI

1,000

Improve waste treatment & disposal systems like
septic tank at health facility through construction g
Liquid waste treatment plant

FMoH/EPHI/

95,000* Cost
indicated at ESMP

Improve waste treatment & g¢liesal systems like
septic tank at health facility through periodic
maintenance

FMoH/EPHI/

45,000

EPHI administration will work together with the
Municipal Council to facilitate waste handling and
disposal from the site noting that hazardous wasts
mustnot be mixed with municipal waste.

FMoH/EPHI/

500

Laboratory would have standard operation and
decontamination procedure manuals and clearly
displayed at appropriate point (s) with the
laboratory.

FMoH/EPHI

1, 000

Shortage of equipment and
supplesICWM and PPE

provision ofall necessarily
equipment and supplié€ WM
and PPEs

Supply all equipment and supplies required to
ICWM and PPEs for HCFs (coveralls, goggles, ng
guards, gloves, face masks, fixtures etc.)

FMoH/EPHI

5, 000
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S.N | Potential or Major Responsible body Budges $
Impacts/issues Mitigation strategies Activities (Proposed)
3. Poor ICWM pradtes can Standardize and implement Develop specifications and standards for ICWM | FMoH/EPHI 1,000
cause air pollution, and ICWM practices and avail practices and equipment and supplies and
natural resource commodities and equipment for| disseminatdor users
contamination ICWM Ensure the practice and utilization of equipment 8 FMoH/EPHI/ 500
supplies required for ICWM
Provide training for health workers and HCW FMoH/EPHI 2,000
handlers in ICWM
4, Training of Incinerator Operators.
Utilization of poor quality of | Improve incinerators and Regular servicing of Incinerators. FMoH/EPHI 3, 000
incinerator échnology can infrastructure for healthcare Post installation maintenance.
lead air pollution waste treatment and disposal Monitoring of the performancef éncinerators
New pyrolytic incinerator will be purchased FMoH/EPHI 50,000* for
management only
5. Develop and Review the standard ICWM traininge FMoH/EPHI 1,000
Establish training/capacity curriculum for inservice, and refresher training for|
Lack or poor of capacity building strategies and programy all HCWs in line with emerging issues
building on ICWM {(érv\;;:\l/lhealth carevorkers on Partner with all professional and regulatory bodiey FMoH/EPHI 500
improve ICWM practices
Provide taining for health workers and HCW FMoH/EPHI/ 1,000
handlers in ICWM
Enforce Strengthen formation of PPPs of ICWM g FMoH/EPHI/ 500
national levels
6. Poor management systems f{ Train staff on emergency preparedness and resp¢ FMoH/EPHI 1,000
emergency preparedness Improving heah and safety of
health care workers Establishment of medical surveillance systems 1,500
according to Ethiopian regulation FMoH/EPHI
7. Occupational Health and All workersto be provided with | Provide appropriate PPEgainst exposure to FMoH/EPHI 8,750
Safety risks appropriate PPE against exposy infectious pathogens, hazardous chemicals and
to hazards, ionizing radiation in accordance with recognized
international safety standards and guidelines.
Orientation for all staff would be given on safe FMoH/EPHI 250
Training for all staff would be | work practices and guidelines and ensure that the
given on safe work practices an{ adhere to it.
guidelines and ensure that they
adhere to it. Provide relevant vaccination for all health workerg 5, 000
and supportive staffs FMoH/EPHI

! The type PPE to be procured and associated costs are annexed.
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S.N | Potential or Major Responsible body Budges $
Impacts/issues Mitigation strategies Activities (Proposed)
Utilizing CDC, WHO & NIH Training should be conducted on incident handling FMoH/EPHI 1,000
guidelines, standards, practice | and prevent manage. This wduinvolve proper
and procedures. handling of electricity, water etc. and sensitization
on various modes of escape, conduct and
responsibility during such incidences.
Regular drills should constantly follow on various | FMoH/EPHI 500
possible incidences. This willgethe response of th
involved stakeholders. Such drills will keep them
alert and they will become more responsive to in {
case of incidences.
8. Lack of M&E systems for Establish M&E system for Develop and disseminate M&Ham & tools for FMoH/EPHI 500
ICWM ICWM ICWM
utilize M&E tools (tracking tools, facility audit, IPC| FMoH/EPHI 1,000
checklist)
Training, orientation and health workers induction| FMoH/EPHI 1,000
on M&E tools and reporting
9. Risk associated with the Maintain the incinerators Perform preventive maintenance for the EPHI 1,500
existing incinerators periodically incinerators periodically
10. Risks associated with existin 5,000
incineratordemolishing The
ESIA will be updated to
cover risks associated with
the
demoltion/decommissioning)
10.1 | Release of residue ash Minimize Release of residue aslf The decommissioning and demolition work will be EPHI/specialist Cost indicated
carried out in full containment, a manufacture or within 5,000
L X ; contractor
Specialist Contractor will be employed with
adequate health and safgtyptection measures in
place
A suitably licensed waste collector will be used to| EPHI/specialist Cost indicated
collect, _transport and disposg _the chemical waste contractor within 5,000
the designated treatment facility
10.2 | Dust Control dust release EPHI/specialist Cost indicated

Wet wiping of the surface to minimize airborne du

contractor

within 5,000
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S.N | Potential or Major Responsible body Budges $
Impacts/issues Mitigation strategies Activities (Proposed)
The decommissioning and demolition work will bg EPHI/specialist Cost indicated
carried out in full containment contractor within 5,000
10.3 | Release of asbestos Control release of asbestos The decommissioning and demolition work will bg EPHI/specialist Cost indicated
containing materials and containing materials and carried out in full ontainment, a manufacture or contractor within 5,000
chemical waste chemical waste Specialist Contractor will be employed with
adequate health and safety protection measures i
place.
Appropriate waste collection procedure will be us§ EPHI/specialist Cost indicated
to collect, tansport and dispose the chemical was contractor within 5,000
to the designated treatment facility.
10.4 | Wastewater The floor drain in the incinerator room will be EPHl/specialist Cost indicated
Control Wastewaterelease covered with a temporary sedlring the contractor within 5,000
decommissioning and demolition works.
The top of the chimney would be sealed with EPHI/specialist Cost indicated
polyethylene sheets at least twefayr (24) hours | ~qntracor within 5,000
before the works commence
11. Purchase new environmenta| A new environment friendly Pyrolytic incinerator | EPHI/MOH 750, 0000
Impact of air pollution due to friendly incinerator purchased & installed Cost indicated at
waste incineration ESMP
Signed agreement between supplier and EPHI fo| EPHI/MOH Part of the

training, maintenance and supplying spare parts

purchasing cost

Total

987,751.00

*Note: the cost forpurchasing new incinerator and septic tank construetieincluded in the ESIA docuemt(845,000.00 USD)
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3.4Monitoring Plan for the ICWMP Implementation

The environmental monitang plan, summarized in table 1for the ICWMP of the proposed BSL 3 NRL
facility presents the impacts and mitigation measwesociated with waste managemémat will be
monitored during project implementation. It identifies parties responsible for monitoring actions, associated
costs, indicators and training or capacity building needs and reporting. Various aspects of the ICWMP are
detailed in sections below

Monitoring is required to followup on decisions made to intervene in various activities of medical waste
management to minimize risks to people, animals, and the environment for protecting human health and the
environment. To ensure that objectives of l68&/MP are achieved, the implementation of the plan should

be monitored on a regular basis internddlyEPHI and external bodies including the Federal Ministry of
Health (FMOF) These institutions will determine their respective monitoring tools and wilk yantly

within the monitoring and evaluation mechanism of the proposed project.

3.5.1 Institutional Arrangement for Monitoring Plan Implementation

Monitoring will verify if predicted impacts have actually occurred and check that mitigation actions
recommendedn the ICWMP areimplemented and their effectiveness. Monitoring will also identify any
unforeseen impacts that might arise from project implementation. Monitoring wilhdertaken by FMOH

PHID directorate, EPHI Environmental Officer and representatfvAddis AbabaEFCC (AAEFCC) at

city administration level. Monitoring A AEFCCi n t hi s case can be consi der
but this is its regulatory mandate according to Pollution Control Proclamation. Agatbenment agency
that may undet ake #Athird party monitoringd is the Occu
Ababa Labor and Social Affairs Bureau. It has authority to inspect any facility for compliance with national
requirements on safety in workplaces. Monitoring will beedtrough site inspection, review of grievances
logged by stakeholders arall hocdiscussions with potentially affected persons (construction workers,

residents near the institute, patients and healthcare staff).

3.5.2 Frequency for monitoring

Monitoring Frequency for the project is described on ESIA and ESMP. The monitoring frequency for
ICWMP will be undertaken monthly during the operation phase. Audits will be necessary both during
construction and project operation. During the operation phase, auditsewibnducted annually and the

audits can be conducted internally by EPHI or by external auditor.
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3.5.3 Reporting System

Monthly monitoring reports of ICWP would be compiled Byosafety and Biosecurity Committee/
Biosafety and Biosecurity officemd PHID MOH&6s Pr oj ect Coordination Te
and EPHI or another interested stakeholder. Operation phase auditing should including incinerator and liquid
waste treatment plant unit performance and the EPHI/ MOH would share with other interdsteol dtas.
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Table 10: Infection Control and Waste Management Monitoring Plan

S.N Desired outcome Monitoring: Time frame Responsitle body | Budges $
Mitigation strategies Activities performance (Proposed)
indicators/ target of
acceptance criteria
1) Ensure proper waste management practi Establish waste Approve the Quarterly FMoH/EPHI
as recommended by the WBG EHS, WH| management system | implementation of 200
Safe waste management guidelines for | Create WBG EHS, WHO
Ensure an efficientand | improvement waste management. Safe waste
effective healtkcare Conducive management
waste collection, storage environment and guidelines
and segregation system healthy workforce
The collection of waste would be nedt | Minimize waste Daily waste disposal| Quarterly FMoH/EPHI 200
least once in 24 hours, and it would be | accumulation records
done in such a way to minimize nuisance
of smell and dust during collection and al Reduce risk of
the waste collected must be carried away infection and pollution
from the storage site to an approved
disposal point.
Provide appropriate waste bins for the | Proper waste Presence of colour | Quarterly FMoH/EPHI 200
different types of waste generated in the | segregation coded waste bin for
laboratory to allow segregation and all waste type
collection at the point of generation.
Establish waste management committee| Properly managing Presence of waste | Quarterly FMoH/EPHI 100
And develop waste magament plan HCW management
committee and plan
Ensure an efficient and Conducive
effective healtkcare environmental system
waste treatment and and healthy workforce
disposal system , Laboratory staff would be trained on was| Well aware staff on Number of staff Annually FMoH/EPHI 100
management and handling during ICWM trained onCWM
operation. Proper implementation
ICWM
Improve waste treatment & disposal Prevention of Number of Quarterly FMoH/EPHI 100
systems like septic tank at EPHI through| environmental model/new
construction of additional septic tank. pollution and technologies or
protection of septic tank
community health established for waste
disposal and
treatment
EPHI administration would work together Prevention of Availability of Quarterly EPHI/AAEPA 100

with the Municipal Council to facilitate
waste handfig and disposal from the site

environmental
pollution

Coordination
between EPHI &
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S.N Desired outcome Monitoring: Time frame Responsite body | Budges $
Mitigation strategies Activities performance (Proposed)

indicators/ target of
acceptance criteria

noting that hazardous waste must not be| local municipality

mixed with municipal waste. for ICWM

Laboratory woulchave standard operatior] Strict adherence to Presence of SOP an{ Annually FMoH/EPHI 150

and decontamination procedure manualg standard and manuals| manual fodlCWM

and clearly displayed at appropriate poin

(s) with the laboratory.

2) provision ofall Supply all equipment and supplies requir| To reduce infection Avail all necessarily | Quarterly 200
necesarily equipment and to ICWM and PPEs for HCFs (coveralls, | and injury equipment and FMoH/EPHI
suppliesCWM and PPEs| goggles, nose guards, gloves, face mask supplies

fixtures etc.)

3) Standardize and Develop specifications and standards fo| Adherence to proper | Develop standard Annually FMoH/EPHI 150
implementiCWM ICWM practices and equipment and equpments use and and SOP fofCWM
practices and avail supplies and disseminate for users practice equipment and
commodities and supplies
equipment folCWM Ensure the practice and utilization of To reduce infection Presence of audit Annually FMoH/EPHI 200

equipment and supplies required for and injury record

ICWM

Provide training for health workers and | Well knowledgeable Number of staff Annually FMoH/EPHI 100
HCW handlers inCWM staffs onICWM trained onCWM

4) Training of Incinerator Operators. Well knowledgeable Number of Annually
Improve incinerators and| Regular servicing of Incinerators. staffs on proper incinerator operator FMoH/EPHI 300
infrastructure for Post installation maintenance. operation of trained onCWM
healthcare waste treatme| Monitoring of the performance of incinerators and incinerator
and disposal Incinerators maintenance

Preventive and curativ

maintenance of the

incinerator
New pyrolytic incinerator will be Prevention of Efficient incineators | Annually FMoH/EPHI 100
purchased environmental installed for waste

pollution and treatment and

protection of disposal

community health

5) Develop and Review the standa@ivM Well knowledgeable Presence of approvel Annually FMoH/EPHI 100
Establish training/capacity training curriculum for irservice, and staffs onICWM training materials
building strategies and refresher training for all HCWs in line with
programs for all health emerging issues
care workers olCWM Partner with all professional and regulatg Strong partnefsp on Number of Annually FMoH/EPHI 150

bodies to improvéCWM practices ICWM cooperating partners
Provide taining for health workers and Well knowledgeable Number of staff Annually FMoH/EPHLI/ 100

HCW handlers inCWM

staffs onlCWM

trained onCWM
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S.N Desired outcome Monitoring: Time frame Responsitle body | Budges $
Mitigation strategies Activities performance (Proposed)
indicators/ target of
acceptance criteria
Enforce Strengthen formation BPPs of | Strong partnership on | Number of Annually FMoH/EPHLI/ 100
ICWM at national level ICWM cooperating partners
6) Train staff on emergency preparedness § Well knowledgeable Number of staff Annually FMoH/EPHI 100
Improving health and response staffs onemegency trained on
safety of health care preparedness and emergency
workers response preparedness and
response
Establishment of medical surveillance Ensures medical Presence of niical | Bi-annually 150
systems according to Ethiopian regulatio| service for all staff surveillance system FMoH/EPHI
7) All workers to be Provide ppropriate PPE against exposur| Prevention of infection| Number of staff Quarterly FMoH/EPHI 200
provided with appropriate| to infectious pathogens, hazardous and injury provided with
PPE against exposure to| chemicals in accordance with recognized Develop healthy work | standarized PPE
hazards, international safety standards and force
guidelines.
Orientation for all staff would be given on Well knowledgeable d | Number of staff Quartely FMoH/EPHI 250
Training for all staff safe work practices and guidelines and | staffs onlCWM oriented on safe
would be given on safe | ensure that they adhere to it. work practices and
work practices and guidelines
guidelines and ensure thg Provide relevant vaccine program for al| Ensures vaccination | Establish vaccinatior] Bi-annually 100
they adhere to it. health workers and supportive staffs services for all staff program FMoH/EPHI
Adopt or utilize WHO, CDC & NIH Activities manged Presence of adopted Annually FMoH/EPHI 100
guidelines, standards, practice and according to WHO guidelines,
procedures. CDC and or NIH standards, and or
Utilizing WHO, CDC & guidelines, standards, | Procedures
NIH guidelines, standardg and procedures.
practice and procedures.
Regular drills would constantly follow on | Well practice on drill Number of staff Quarterly FMoH/EPHI 100
various possible incidences. This will tes| exercise trained on drill
the response of the involved stakeholder exercise
Such drills will keep them alert and they | Proper emergency
will become more responsive to in the ca management
of incidences
8) Establish M&E system | Develop and disseminate M&E plan & | To identify gaps and | Numbe of M&E Annually FMoH/EPHI 500
for ICWM tools forICWM challenges plan developed and
implemented
utilize M&E tools (tracking tools, facility | To identify gaps and | Number of M&E Biannually FMoH/EPHI 100

audit, IPC checklist)) CWM M&E tools

challenges

tools developed and
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S.N Desired outcome Monitoring: Time frame Responsitle body | Budges $
Mitigation strategies Activities performance (Proposed)
indicators/ target of
acceptance criteria
implemented
Training, orientation and health workers | Properly managing Number of health Biannually FMoH/EPHI 100
induction on M&E tools and reporting M&E on ICWM workers
9) Maintain the Perform preventive maintenance for | Well functional Documented Annually FMoH/EPHI 1,000
incinerators the incinerators g@riodically incinerators preventive
periodically maintenance record
10) | Risks associated with
demotion of thexisting
incineratos
10a | Avoidance of release d § The  decommissioning an| No risks associate{ Decommissioning | During EPHI Cost included
residue ash to th demolition work will be carried with release of and  demolition| construction AAEFCC in the
environment during out in full containment, & residual ash work carried out phase The decommissioni
demolition  of tle decommissioning company wi in full Decommissionin | ng cost
existing incinerators be employed with adequate hea containment; g Company
and safety protection measures adequate healt
place. and safety
A suitably licensed wasty protection
collector will be $sed to collect, measires in place
transport and dispose the chemi Appropriate waste
wastes to the designated treatm collection
facility procedure in place
to collect,
transport and
dispose the
chemical wastes
to the designate
treatment facility
10b | Minimizing  airborne Wet wiping of the surface to No or minimized| Decommissioning | During EPHI Cost included
dust associated with th minimize airborne dust. risk asociated with| and  demolition| construction AAEFCC in the
demolition on the The decommissioning an airborne dust due t Work carried outl phase The decommissioni
existing incinerators demolition work will be carrieq yemolition activities in full Decommissionin | ng cost
out in full containment containment; g Company
adequate healt
and safety
protection

99




S.N Desired outcome Monitoring: Time frame Responsitle body | Budges $
Mitigation strategies Activities performance (Proposed)
indicators/ target of
acceptance criteria
measures in place
Appropriate waste
collection
procedure in place
to collect,
transport ad
dispose the
chemical wastes
to the designate
treatment facility
10c | Avoidance of the The decommissioning an No risks associate( Decommissioning | During EPHI Cost included
release of asbestq demolition work will be carried with release  off and demolition construction AAEFCC in the
containing materialg out in full containment, & gspestos containin| WOrk carried outin| phase The decommissioni
and chemical aste decommissioning company Wil .0 oo and full containment; Decommissionin | ng cost
from demolition of the be employed with adequate heal . Appropriate waste g Company
existing incinerators and safety protection measures chemical waste collection
place. procedure in place
A suitably licensedvaste to collect, transpor
collector will be used to collect, and dispose the
transport and dispose the chemig chemical wastes tg
wastes to the designated treatmq the designated
facility treatment facility
adequate health
and safety
protection
measures in place
10d | Avoidance risks| The floor drain in the incineratd No risks associate{ Decommissioning | During EPHI Cost included
associated with room will be covered with ¢ with wastewater] and demotion constructon AAEFCC in the
wastewater from temporary seal durtn the| fiom demolition| Work carried out in| phase The decommissioni
demolition activities of decommissioning and demolitig i ities full containment; Decommissionin | ng cost
the existing incinerator works. Appropriate waste g Company

The top of the chimney would b
sealed with polyethylene sheets
least twentyfour (24) hours

before the works commence

collection
procedure in place
to collect, transpor

and dispose the
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S.N Desired outcome Monitoring: Time frame Responsitle body | Budges $
Mitigation strategies Activities performance (Proposed)
indicators/ target of
acceptance criteria
chemical wastes tg
the designated
treatment facility
adequate health
and safety
protection
measures in place
11) Purchase new environmental friendly| A new environment Pyrolytic once FMoH/EPHI
Impact of air pollution incinerator friendly Pyrolytic incinerator
due to waste incineration incinerator installed
purchased &
installed
Signed agreement Training and Annually FMoH/EPHI 1,000
between supplier maintenance
and EPHI for service provided
training,
maintenance and
supplying spare
parts
The new incinerator would be monitorin{ identified any defect or| Record of Quarerly AAEFCC, EPHI | 500.00
Risk associated with for proper functionality periodically malfunction of preventive
Liquid Waste treatment incinerator maintenance of
plant and incinerator incinerator
periodical monitored
Incinerators of wastewater treatment identified any pollution| Record of emission | Quarterly AAEFCC, EPHI 1000.00
12) system management from fly ash and flue | from incinerator
gas periodical monitored
The new liquid water treatemt plant identified any defect or| Record of Quarterly AAEFCC, EPHI | 500.00
would be monitoring for proper malfunction of liquid | preventive
functionality periodically waste treatment plant | maintenance of
liquid waste
treatment plant
Training would be provided to personnel | Defines the concept of| Number of staff Operation AAEFCC, EPHI | 1000.00
working on waste disposable waste disposal and trained phase
Impact assdated with safety
13) | final disposal of solid and| Bottom ash would benanaged Avoid Amount of bottom | Operation AAEFCC, EPHI | -
liquid wastes separately from fly ash and other flug contamination of ash managed phase

gas treatment

the bottom ash for

its potential
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S.N Desired outcome Monitoring: Time frame Responsitle body | Budges $
Mitigation strategies Activities performance (Proposed)
indicators/ target of
acceptance criteria
recovery
Bottom ash would be treated-site by | Helps achieve a Amount of bottom | Operation AAEFCC, EPHI | -
screening and crushing e extent | leaching level for ash treated phase
that is required to meet the metals and salts
specifications set for its use or at the| that is in
receiving treatment or disposal site | compliance with
the local
environmental
conditions at the
place of use
Bottom ash and residuals would be | Classified bottom Types of bottom Quarterly AAEFCC, EPHI | -
managed based on their classificatio| ashes ashes
as hazardous or ndrazardous
materials
Predomnantly hazardous wastes Safe landfill disposal | Types of Quarterly AAEFCC, EPHI | 1000
would be disposed of in safe landfills hazardous wastes
and the land filling would be in prope
doublewalled containers
Waste disposal system would be identified technical Periodical Quarterly AAEFCC, EPHI | 2000.00
monitored peodically problems and monitoring
technology updates
Ground water monitoring within identified any Record of quality Quarterly AAEFCC, EPHI | 2500.00
EPHI campus pollution of ground of ground water
water periodical
monitored
Total Cost 15,250.00
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3.6 Capacity Building and Training Plan

The development and operation of the proposed BSL 3 National reference laboratory needs to have a strong
Infection control and waste management systenudicy Environment, Health and Safety (EHS) monitoring and
inspection capacity that will ensure installation and observance of all safety features and protocols in the proposec
BSL 3 NRL project. In addition, capacity is needed to ensure monitoring oCivMP implementation of the
proposed projecfThus,there is a need for capacitgvelopmenby providing technical support and training in

the areas of BSB laboratory safety, workers and community safety, as well as in environmental monitoring for
both he EPHI andFMOH PHID directorate.

In order to implement the ICWMP plaBPHI staff would be trained and aware of good practices and procedures
of infection control and waste management that are stipulated under this plan. The inatiningreas of BS 3
laboratory safety, workers and community safety, as well as in environmental monftarimgplementation
monitoring will be provided to relevant staff of BSL 3 NRL complex staff to enhance their skills in infection
control and Biosafety during the emtional phases of the NRL BSLlaboratory. The budget for technical
support and capacity building training will B4, 000.00 USD.

The Right attitudes for effectivénfection Control and Waste Managemeoriginate from knowledge and
awareness regardjnthe potential risk of healitare wastes and administrative procedures for handling these
wastes. Apart from a general understanding of the requirementdCW¥/M, each category of personnel
(researchers)aboratory scientist professionals Biosafety offiers, cleaners,waste handlers Liquid waste
treatment plant operators, incinerator operatmsinistrativestaff etc) needs to be trained. Foetkraining to be
successful antb lead to the desired objective, participants must become aware of wthéinkgd tohealthcare
waste managementable12 belowhighlight suggested training courses needed for effective implementation and
monitoringof ICWMP.
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Table 11: Trainings Plan for Staff and Support Staff of BSL 3 NRL Complex

Capacity Needs

Target Participant

Number of
participants

Estimated
Cost (Usd)

Training on Infection
control and waste
management

Professionals workingn in BSL 3 NRL
Complex (BSL 3 Laboratory, PTPC, bioban
Centre, Central Warehouse, and LEMC
Cleaners, wste transporters and handlers,
incinerator operators, liquid waste treatmen
facility operators and other staff of the BSL
laboratory

70

24

6,000.00

Training on OSHA and
environmentabkafety

Professionals working in in BSL 3 NRL
Complex (BSL 3 Labratory, PTPC, biobank
Centre, Central Warehouse, and LEMC
Cleaners, waste transporters and handlers,
incinerator operators, liquid waste treatmen
facility operators and other staff of the BSL
laboratory

70

24

6,000.0

Training on biosafety and
biosecurity

Professionals working in in BSL 3 NRL
Complex (BSL 3 Laboratory, PTPC, bioban
Centre, Central Warehouse, and LEMC
Cleaners, waste transporters and handlers,
incinerator operators, liquid waste treatmen
facility operators and other staff of th&B 3
laboratory

70

24

6,000.00

Training on emergency
preparedness and respons

Professionals working in in BSL 3 NRL
Complex (BSL 3 Laboratory, PTPC, bioban
Centre, Central Warehouse, and LEMC)
Cleaners, waste transporters and handlers,
incineratoroperators, liquid waste treatment
facility operators and other staff of the BSL
laboratory

70

24

6,000.00

Training on handling
pathogenic and potentially
lethal agents

Professionals working in in BSL 3 NRL
Complex (BSL 3 Laboratory, PTPC, biokkan
Centre, Central Warehouse, and LEMC)

16

5,000.00

Training on use of MSDSs,
safe work practices, and
appropriate PPE

Professionals working in in BSL 3 NRL
Complex (BSL 3 Laboratory, PTPC, bioban
Centre, Central Warehouse, and LEMC)
Cleaners, waste tnaporters and handlers,
incinerator operators, liquid waste treatmen
facility operators and other staff of the BSL
laboratory

70

24

5,000.00

Total

34, 000.00
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Annexes

Annex 1: Guidelines for Management of Each Class of HCW
See the definition and classification of Healthcare Waste in Ethiopia chapter tros $£8
Class 1: Nonrisk HCW
1 Class 1 nofrisk HCW shall be placed in black containers.
1 Containers should be placed in all rooms, wards, and in all public areas.
1 All non-risk HCW not designated for recycling shall be collected with the other municiptd.was
1 Non-contaminated items that are designated for recycling shall be packed in specific black containers
mar kedc dilNtoaami nated plastic, to be r emtamidatedd 0 o
gl assware, to be recycled. o
1 Nonrisk health care wastshould be disposed of similarly to domestic garbage and food waste
(burning, municipal waste collection, land fill, etc).

Class 2: Clinical waste (nopsharp infectious waste)

91 All class 2 clinical waste shall be placed in yellow polyethylene bags (minin@@nmcron gauge)
mar ked ADanger ! Hazardous medical wasted and i

1 Bags shall be sealed with appropriate adhesive tape, removed, and replaced immediately when they
are no more than thregiarters full.

9 If available, yellow bins or containers shall be dldey must be systematically disinfected in a
solution of 0.5% of sodium hypochlorite or Lysol every time they are emptied.

1 All class 2 clinical HCW shall be buried in a protected pit or incinerated in dabahaber
incinerators.

1 In highly densely populated areas, centralized pyrolytic incinerators reaching 850°C and above shall
be used.

1 In minor HCFs in rural areas, class 2 clinical HCW should be buried in a simple protected pit when
there is no risk of contamating underground water. All pits must be fenced to prevent authorized
access.

1 Yellow containers for infectious clinical waste should be located in all wards and rooms where
infectious waste could be produced.

91 Infectious waste containers should never laegx in public areas.

Class 3: Sharps
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Safety boxes must be | ocated in all rooms and
may be given.

All class 3 sharps shall be placed in specific cardboard boxes called safety boxes, which are resistant
to punctures and leakproof, designed so that items can be dropped in using one hand and so that no
item can be removed.

The safety box shall be colored yellow and mal
conventionally accepted color and it is edble to stick to this color. However, in the absence of
yellow colored safety box, white ones can be used.

The safety box shall be closed when thyearters full.

All disposable syringes and needles shall be discarded immediately following use.

The neetk shall not be recapped or removed from the syringe; the whole combination shall be
inserted in to the safety box. In field situation where there is no safety bekaadeecapping may

be acceptable. However, this does not mean thahane recappingsirecommended.

Under no circumstances are used syringes, needles, or safety boxes to be disposed of in normal
garbage or dumped without prior treatment.

The method of choice for destruction of full safety boxes is incineration, preferably in an appropriate
doublechamber (>850°C) incinerator.

If such an incinerator is unavailable, alternative methods of sharp disposal may be used such as
needle removers and sharps pits.

Under exceptional circumstances, full safety boxes may be incinerated in small nusnlogrsnb

burning in a fenced hole.

Class 4:Pathology and Anatomical waste

T

In operation theatres, all class 4 anatomical waste and placentas shall be collected separately in a
plastic or galvanized metal container with a tifitiing cover.

They should beransported using dedicated trolleys or carts. If transportation and disposal cannot be
immediately ensured, anatomical waste should be stored in the mortuary.

When a centralized incinerator is available they shall be incinerated. Wheterigperature
incinerators are used, anatomical waste, or large amounts of placentas, can be difficult to incinerate
and will drastically reduce the performance of the system.

If incineration cannot be performed, class 4 anatomical waste and placentas shall be buried at a
suficient depth (> 1m) inside the HGfémpound.

Wear utility gloves when handling and transporting anatomical waste and placenta.

Remove utility gloves after handling waste. Wash and dry them daily and when visibly soiled.
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I Wash and dry hands or use an anti& hand rub.

Class 5: Hazardous pharmaceutical and cytotoxic waste

1

Hazardous pharmaceutical waste and cytotoxic waste shall be repacked in specific bags marked
iDanger ! Hazardous pharmaceuti cal and cgoteot oxi
department that shall ensure their disposal at the central level.

Class 5 waste shall be incinerated in a pyrolytic incinerator at a minimum of 1,200°C, or it should be
encapsulated and safely buried in a deep pit depending on the depth of loc&blase

The bottom of the pit should be 1.5m away from the ground water table.

Class 5 hazardous pharmaceutical wastes and cytotoxic waste containing heavy metals shall not be
incinerated. For disposal of phaelimaceuti cal wa
For this specific category of waste, inertization may be foreseen. In this case the residue can be
disposed using landfill.

Cytotoxic waste should never be discharged into the environment or natural water bodies like river,
lakes, or landfills.

Class 6: Highly infectious waste

T

Highly infectious waste from the medical diagnostic laboratory of the &Hslfeh as media and
culture plated shall be collected, preferably in legkoof yellow bags suitable for autoclaving and
properly sealed. It shall be agtaved at a temperature of 121°C for at least 20 minutes at source, i.e.
in the medical Diagnostic laboratory itself.

Disinfected waste shall be collected and treated with class 2 hazardous HCW.

If a distinct autoclave is not available at the medical diatjo laboratory, highly infectious waste
shall be disinfected in 0.5% solution of sodium hypochlorite and left overnight. It shall than be
discarded in a specific yellow bag properly and sealed and discarded with class 2 hazardous HCW.
If none of the abaw treatment options can be ensured, highly infectious waste should, at minimum,
be packed in a specific yellow bag that shall be sealed and directly discarded with class 2 hazardous
HCW®d this option shall remain exceptional.

Class 6 wastes from isolation mla or permanent treatmecentres (e.g., cholera) shall always be

incinerated onsite.

Class 7: Radioactive waste

1 All radioactive waste of class 7 shall be stored to allow decay or decomposition to diminish their

radioactive nature. Length of storage vari® radioactive waste type depending on their chemical

nature and hallife.
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They shall be placed in a large container or drum and labeled with the radiation symbol showing the
radionuclide's activity on a given date, the period of storage requiredjmemd ked fiCaut
Radioactive waste. o

Containers or tanks with radioactive waste that have not decayed to background level shall be stored
in a specific marked area, with concrete walls at least 25 cm thick.

Noninfectious radioactive waste, which has dedapebackground level, shall follow the class 1nhon

risk HCM stream, while infectious radioactive waste which has decayed to background level shall
follow the class 2 clinical HCW stream.

Liquid radioactive waste shall be discharged into the sewage sgst@to a septic tank only after it

has decayed to background level in adequate tanks.

Class 8: Waste with high contents of heavy metals (special hazardous waste)

T

T

Wastes with high contents of heavy metal should normally be treated in specific recovering
industries. Alternatively, as for chemical waste, it should be encapsulated for handling and disposal.
Wastes with high contents of mercury or cadmium shall never be incinerated because of the risk of
atmospheric pollution with toxic vapors.

In case of a spifrom a broken thermometer or blood pressure equipment the following procedure is
recommended: put examination gloves on both hands; collect all droplets of mercury with a spoon
and place it in a small, closed container for disposal or reuse; disinféciean the area where the
equipment was broken.

Mercury is a potent neurotoxin, especially during fetal and infant development. Please follow
appropriate guidelines for mercury disp@sait enters the environment when released in to water

bodies and airand thereby contaminating lakes, rivers, and streams, and polluting the ambient air.

Class 9: Effluents

1

1

T

All effluents in HCFs shall be drained to a septic tank or cesspool for both storage and treatment in
the compound of the HCF.

If it is necessary to dcharge the waste through municipal sewer line, all liquid infectious waste shall

be discharged only after being treated according to WHO standards.

Waste water from HCFs should not be released into the environment without treatment because they
may contan various potentially hazardous components such as microbiological pathogens, hazardous
chemicals, pharmaceuticals and radioactive isotopes. The proper treatment of waste water from HCFs
is very expensive and cannot be currently foreseen in every HCHiolplet However, the basic

steps described above should be applied to contribute to the reduction of the public health risk
associated with liquid waste and waste water
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Annex 2: Required Personal Protective Equipment (PPE) for Safe @ste
Managementat BSL 3 Laboratory

Waste Handlers and Incinerator operators should always have adequate personal protective equipment (PPE)
PPE must be worn at all times when working with health care waste. It is important that the PPE is properly
maintained and kept cleait; should not be taken home; and must remain at the health facility to avoid
possible spread of infection to the community.

Standard PPE generally includes:
A Gloves: Always wear gloves when handling health care waste. Punesistant gloves should be
used when handling sharps containers or bags with unknown contentsesigaint gloves should
be worn when operating an incinerator
A Boots: Safety boots or leather shoes provide extra protection to the feet from injury by sharps or
heavy items that magccidentally fall. Boots must be kept clean.
Overalls: Overalls should be worn at all times.
Goggles:Clear, heatesistant goggles can protect the eyes from accidental splashes or other injury.

Mouth respirators

> > > >

Helmet (for incinerator operators): Helmets protect the head from injury and should be worn at all
times during the incineration process.

A policy for the management of health care waste cannot be effective unless it is applied carefully,
consistently and universally. It is also important grevision of PPE for waste handlers. It is through
training that standardization of waste handling practices and its manageamebe achieved. See tablefdr

the resource requirement for implementing the ICWMP foBS8& 3 laboratory

Table 12: Resource/PPE required for the provisionof the ICWMP for BSL 3 laboratory

S.N Equipment (PPE) Quantity Unity Price Total Price Responsible
Required (USD) (USD) Institutes

EPHI, MOH,

1. Eye and Facg .25 20 500
protection

EPHI, MOH,
2. Head protectin 25 10 250

EPHI, MOH,
3. Foot protection 25 40 1,000

EPHI, MOH,
4. Heavy duty gloves 300 3 900

EPHI, MOH,
5. Mask N95 & others 250 10 2,500

83



EPHI, MOH,
6. Gown (fully protection) | 25 100 2,500

TOTAL 7,650.00

Health Worker Safety Measues

Hand hygiene

Running Water and soap should be available to ensure clean hands after handling HCW. Hand washing is one
of the oldest, most weknown methods of preventing disease transmission. HCW handlers and incinerator
operators should always wasteir hands after handling HCW.

Medical examinations
Healthcare waste handlers and incinerator operators should be medically examined prior to initial
employment and undergo regular medical examinations every 6 months. They should also be immunized for

Tetanus and Hepatitis B Virus.

Annex 3. Guideline for Waste Treatment and Disposal

Proper treatment and disposal of healthcare waste is necessary to ensure that its impact on the environment
and human health is minimized or eliminated, and the followinig taaks should be included for waste
treatment:

1 Among all the current existing technologies for the treatment and disposal of HCW, the most
appropriate technology shall be applied. This should be the most reliable, affordable, and sustainable
technology n accordance with the technical, human and financial resources of each HCF. This
technology should also minimize the immediate public health risks associatelCWit¥t with the
lowest impact on the environment.

1 Several methods are appropriate for infetiauaste treatment, depending on the type of waste
material. These treatment methods shall include one of the following options or combination of
options: steam sterilization, incineration, thermal inactivation, gas/vapor sterilization, chemical
disinfectian, sterilization by irradiation or electromagnetic radiationFor additional waste
management options please refer to Annex VII).

1 Burning and low, medium, and hightemperature incineration may be considered the most practical
technology for disposal dfazardous waste. In densely populated areas, large quantities of hazardous

HCW shall not be incinerated at temperatures lower than 850°C.
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9 After treatment, the wastes or their ashes should be disposed of by discharge into sanitary sewer

systems (for liquidr ground waste), or by burial in sanitary landfills or simple pit

Table Recommended treatment methods of infectious wastes

S.n | Type of infectious waste Steam Incineration | Thermal Chemical
sterilization inactivation disinfection
1. | Isolation wastes o) 0 o]
2. | Cultures and stocks of infectious 6 0
agents and associated biologicalg 6 o)
3. | Human blood and blood products 6 0
4. | Pathological wastes 0 0
5. | Contaminated sharps 6 o)
6. | Carcasses and parts (0] o)

I.  Steam sterilization (autoclaving)

Steam sterilizébn in an autoclave is one of the most common forms of sterilization. It involves the use of
saturated steam within a pressure vessel at temperatures high enough to kill infectious agents in the waste.
Sterilization is accomplished primarily by steam peat@in. Steam sterilization is most effective with low

density material such as plastics. In general, contaminated items or wastes should be sterilized for 30 minutes
at 121°C with a pressure of 106 KPa. Do not begin timing until the autoclave has risectesired

temperature and pressure. Before sterilization, the items to be treated should be decontaminated, cleaned, and
dried carefully.

The following guidelines should be included for steam sterilization (autoclaving):

9 Autoclaves used to disinfect waswill be used only for waste treatm@mnever for disinfection of
instruments to be used clinically. Autoclaves used for waste must be located in a room separate from
autoclaves used for clinical disinfection.

1 Containers that can be used effectively irastesterilization include plastic bags, metal pans, bottles,
and flasks. Higkdensity polyethylene and polypropylene plastic should not be used in this process
because they prevent steam penetration to the waste load.

1 Heatliable plastic bags allow steamrmration of the waste but may crumble and melt. If-fedzte
plastic bags are used, they should be placed in anothesthblt container that allows steam
penetration (e.g., strong paper bag), or they should be treated with gas/vapor sterilization.

The following precautions should be taken when using steam sterilization:
Plastic bags should be placed in a rigid container before steam treatment to prevent spillage and drain
clogging.
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1 To facilitate steam penetration, bags should be opened and capsppatsshould be loosened

immediately before they are place in the steam sterilizer.

Care should be taken to separate infectious waste from other hazardous waste.

Waste that contains drugs, toxic chemicals, or chemicals that would be volatilized byrste&in s
not be stearsterilized.

9 Persons involved in steam sterilizing should be trained in handling techniques to minimize personal
exposure to hazards from infectious wastes. Some of these techniques include: use of personal
protective equipment/material®jnimization of aerosol formation by using disinfectant chemicals,
prevention of waste spillage during autoclave loading and unloading, prevention of burns from
handling hot containers, and management of spills.

1 The autoclave temperature should be cheek#ida recording thermometer or sterilization indicator
strip to ensure that the proper temperature is being maintained for substantial periods during the
cycle.

9 Steam sterilizers should be routinely inspected and serviced, and the process shoulddbe routi
monitored to ensure that the equipment is functioning properly. Autoclaves and steam sterilizers
should be serviced and maintained periodically following manufacturer instruction.

1 An alternative treatment method such as incineration should be uséghatensity wastes (e.g.,
large body parts, large quantities of animal bedding or fluids, etc.) because they inhibit direct steam

penetration and require longer sterilization times.

[I.  Burning and Incineration

Incineration converts combustible material®inbrrcombustibleresidue or ash. Gases are ventilated through
the incinerator stacks, and the residue or ash is disposed of in a sanitary landfill or a pit prepared for this
purpose (i.e. ash pit). If incinerators are properly designed, maintained, enatkdp they are effective in
killing organisms present in infectious waste. In health care facilities without an incinerator, burning of paper
waste in a protected pit can be used as an alternative short term solution. However, when using this method
thearea needs to be protected so as to prevent access of an authorized persons or animals.
The following guidelines should be included for incineration:

Incineration should be used for disposal of pathological wastes such as tissues and body parts.

Incineraton should be used to render contaminated sharps unusable.

The principal factors affecting incineration such as variations in waste composition, the waste feed

rate, and the combustion temperature should be considered in order to maintain efficiency of

incinerating infectious wastes. Proper operating procedures must be followed.
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1 Infectious wastes containing drugs should be disposed of in an incinerator that provides high
temperatures and sufficient length of cycle for the complete destruction of theseuodsipo
I ncineration of such wastes should be done f ol

1 The effectiveness of the incinerator in disposing and destructing of chemical wastes should be
documented and assessed before use, if applicable.

9 Persons involved in incinerationust wear protective clothing and should be trained in handling
techniques to minimize personal exposure to hazards from infectious wastes. Some of these
techniques include the use of personal protective equipment and materials, prevention of waste
spillage during incinerator loading, and the management of spills.

1 The following materials shall not be burned or incinerated due to the toxic emissions they produce:
PVC plastics, photographic andr&y materials, mercury thermometers, batteries and other items
containing heavy metals, and aerosol cans or sealed vials. These materials can, however, be safely be
managed and disposed of through burial techniques.

1 Allincinerators or burning areas must be fenced to prevent access by the community or animals.
Theyshould be located away from houses and crops.

1 Allincinerators should be inspected and maintained by a qualified persaregular basis.

II. Thermal inactivation
Thermal inactivation involves the treatment of waste with high temperatures to eliminatestecprof
infectious agents. This method is usually used for large volumes of infectious waste. Liquid waste is collected
in a vessel and heated by heat exchangers or a steam jacket that surrounds the vessel. The types of pathogen:
in the waste determinbé temperature and duration of treatment. This method requires higher temperatures
and longer treatment cycles than steam treatment.
The following guidelines should be included for thermal inactivation:
9 After treatment, the contents should be dischargeedtive sewer or landfills in a manner that
complies with federal and local requirements.
Solid infectious waste should be treated with dry heat in an oven, which is usually electric.
Persons involved in thermal inactivation should be trained in handthgitpies to minimize
personal exposure to hazards from infectious wastes. Some of these techniques include the use of
personal protective equipment/materials, prevention of waste spillage during thermal inactivation
loading and unloading, the preventionbofrns from handling hot containers, and the management of

spills.

IV.  Gasl/vapor sterilization
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Gasl/vapor sterilization uses gaseous or vaporized chemicals as the sterilizing atgfiene oxide is the
most commonly used agent.
The following guidelines shodlbe included in gas/vapor sterilization:

1 Gasl/vapor sterilization should be used with caution since it is a suspected human carcinogen, because
ethylene oxide may be adsorbed on the surface of treated materials, and because the potential exists
for workerexposure when sterilized materials are handled.

1 Persons involved in gas/vapor sterilization should be trained in handling techniques to minimize
personal exposure to hazards from infectious wastes and handling of sterilized materials. Some of
these techniges include the use of personal protective equipment and materials, the prevention of
waste spillage during gas/vapor sterilization loading and unloading, the prevention of burns from
handling hot containers, and the management of spills.

V. Chemical disinfedion/high-level disinfection (HLD)
Chemical disinfection is the preferred treatment for liquid infectious wastes, but can also be used for treating
solid infectious waste. Disinfectants are often hazardous and toxic, and many are harmful to the skin and
mucous membranes. Users should therefore wear protective clothes including gloves and goggles. Small
amounts of disinfectants can be discharged into sewers without pretreatment, provided there is an adequate
sewage treatment process; large amounts of disarfes should never be discharged into sewers. No
disinfectants should be discharged into natural water bodies.
The following guidelines should be included for chemical disinfection:

1 The type of microorganism and disinfectant should be considered wherchsimical disinfection.

The best chemicals appropriate for disinfection are chlorine and glutaraldehyde. It is advisable to
follow manufacturer instruction for concentration of the chemicals and contact time. Different
concentration and contact time isoenmended for different chemicals by different manufacturers.
However, the best and most common disinfectant is the use of 0.5% chlorine solution for 10 minutes.
Other relevant factors such as temperature, pH, mixing requirements, and the biology of the
microorganism should be considered.

1 Ultimate disposal of chemical waste should be in accordance with scientific technical procedures
suggested by WHO so as to protect users, the community, and the environment.

1 Persons involved in chemical disinfection shdwddtrained in handling techniques to minimize
personal exposure to hazards from infectious wastes and handling of sterilized materials. Some of
these techniques include the use of personal protective equipment and mate pads/eihieionof
exposure tgathogenic organism, the prevention of waste spillage during chemical disinfection
loading and unloading, the prevention of burns from handling hot containers, the management of

spills, and methods of handling sterilized materials.
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VI.  Final disposal
To fulfil Best Environmental Practices an Environmental and Social Impact Assessment (ESIA) will precede
commencement of any civil works aimed at installation of incinerators in both primary and secondary
healthcare facilitiesT he following guidelines should bedluded for final disposal:
1 The recommended types of final disposal methods are: conventional sewer system for discharge of
treated liquids and grounded solids; or landfill disposal of treated solids and incinerator ash.
EPA and MOH at all levels shall amg that only treated infectious wastes are buried in landfills.
Burial sites should be fenced to prevent access by community members or animals. Only hazardous
health care waste should be buried. Burial should not be used in areas with high watéritables.
bottom of the pit should be at least 1.5 meters higher than the groundwater level.
1 Facilities should secure the services of reputable waste handlers to ensure, to the extent possible, that

final disposal of hazardous waste is performed accordingpiicable federal and local regulations.

VII. Burial pits
Protected burial pits are an acceptaband perhaps the most appropréaisposal option for infectious
wastes in rural health care facilities. Disposal Procedural Steps
A Provide secured appropriatelpdid pits for final disposal of incineration ash.
A Transportation of incineration ash and #wrzardous and treated hazardous waste (that has been
rendered notinfectious) to engineered designated land fill sites.
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Annex 4: Procedures for handing and disposal of health care waste

General waste

General waste is neémazardous and under normal circumstances poses no health risk. It includes paper,
packaging, leftover foods, boxes, glass, plastics, etc.

A General waste i s genaraneasté bintbdk)yby the parsoe generating it. h e

A Waste handlers collect general waste daily, us i
A 1f offsite disposal is available, the waste is
A Icinerated onsite, the general waste is taken directly to the incinerator on days when the incinerator is
being operated.

A If the incinerator is not operating on that da)
location until final diposal (vaste should not be stored for more than 2 Hays

A I'ncinerator operator destroys general waste acc
A Incinerator operator removes ash after the inci
ash pit.

Food waste

Food waste is part of general and gk waste that refers to leftover foods and food products.
A Food waste is immediately placed in the designated bin.
A Waste handler collects and disposes of food waste immediately after meal times.
A If offsite disposal igracticed, food waste should only be stored for up to 1 day.
A

If no onsite disposal, waste handler buries food waste daily. It is highly recommended that food

waste should be composted. (When burying, strictly follow the guidelines on burying waste)

Infectious Waste

Infectious waste is a waste material that has been in contact with blood and/or body fluids. Due to the
presence of blood and blood products, such wastes are regarded as infectious waste and can have and transn
microorganisms to susceptibleenson. It includes contaminated gauze, dressings, cultures, IV lines, used

gloves, anatomical wastes, placenta, tissues, etc.

A Health care provider immediately places infectious waste in the infectious waste bin with liner bag

(yellow)

A Waste handlers colles waste every day or when the liner bag is full using a wheelbarrow/cart

designated for infectious waste
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Sharps

On days when the incinerator is being operated, the infectious waste is taken directly to the
incinerator or it shall be disposed using burial techiq

If the incinerator is not operating on that day, the waste handler stores infectious waste in a covered
secure location until final disposallnfectious waste should be disposed of within 2 days, but
placenta and anatomical waste should be disposethin basis).

Incinerator operator destroys infectious waste according to schedule.

Incinerator operator removes ash after the incinerator has cooled down completely, and disposes of it
in an ash pit
In settings where an incinerator is not available, vhsindlers take infectious waste to the facility

disposal site and bury it in a secured waste pit.

In settings where an incinerator is not available, waste handlers take anatomical waste like placentas
to a placenta pit for disposal.

Waste handlers decomténate the container and return it to be reused.

Sharps are sharp material and equipment that are disposed after being used (e.g., used syringes, needle:

lancets, blades, scalpels, broken glasses, etc.).

A
A
A

Injection providers immediately places ussginge in a safety box.
Injection providers closes safety box when it is %

Waste handlers collect filled safety boxes for storage in a secure, covered, dry location awaiting final

disposal. full and obtains a new safety box.

Waste handlers transports ggfboxes to incineration sites using a wheelbarrow/cart designated for

transport of infectious waste.

Incinerator operators destroy safety boxes according to schedule (safety boxes should be destroyed

within one week).

Incinerator operators remove ash aftee incinerator has cooled down completely, and disposes of it

in an ash pit.

Annex 5 General Procedures for Spill Cleanup

1.

Determine the nature and the extent of the&pithat has been spilled (i.e., the chemical or

biological agent), its concentratioguantity, and location.
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10.
11.

12.
13.

14.
15.

Evacuate the area immediately (if necessary to prevent exposure of additional persons to a
particularly toxic or virulent agent).
Provide immediate medical treatment to those exposed (if warranted by the nature of the exposure).
Secure and post the spill area to prevent additional exposures and spread of the spill.
Put on appropriate personal protective equipment (PPE).
a. Always: glasses, gloves, lab coat or apron, shoe coverings.
b. As appropriate (depending on the nature ofsthi#}): face shield or goggles, respirator, boots.
Contain the spill (e.g., by dyking or ringing with absorbent material).
Decontaminate the spilled material if warranted (i.e., it is often prudent to decontaminate the spilled
material before it is pickieup). Disinfect using 10% bleach solution or another approved disinfectant
(see section 10.6) for a thirtpinute contact time.
Pick up the spilled material:
A. Solids:
1 Pick up by mechanical means (e.g., pan and brush, forceps).
9 Discard as medical, hazinus, or radioactive waste as appropriate.
B. Liquids:
1 Absorb the spill with absorbent material as appropriate (e.g., paper towels, vermiculite).
9 Discard as medical, hazardous, or radioactive waste as appropriate.
C. Broken glass and other sharps:
9 Pick up ly mechanical means (e.g., forceps, pan and brush), never by hand.
1 Dispose as sharps.
Decontaminate the area using an appropriate disinfectant (see Section 10.6).
Rinse/clean the area (if necessary) and absorb and collect waste materials.
Dispose of cdécted material and cleanup materials as medical, hazardous, or radioactive waste as
appropriate.
Decontaminate reusable items (such as dust pans, brushes, forceps).
Remove personal protective equipment (PPE).
a. Discard disposable items as medical, haaasdor radioactive waste as appropriate.
b. Decontaminate reusable items (such as heavy rubber gloves, boots, aprons, gowns) before
cleaning or laundering.
Wash all exposed skin thoroughly.
Perform medical treatment and follow up as appropriate for thieyar type of material.
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Annex 6: Sample waste collection andhcineration/disposal record
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Annex 7: Code of practice and Health and medical surveillance for BSL 3
Laboratory

The containment laboratoiiy Biosafety Level 3 is designed and provided for work with Risk Group 3

microorganisms and with large volesior high concentrations of Risk Group 2 microorganisms that pose

an increased risk of aerosol spread. Biosafety Level 3 containment requires the strengthening of the

operational and safety programmes over and above those for basic laboreBingesfey Levels and 2.

a. Code of practice

The code of practice for basic laboratorieBiosafety Levels 1 and 2 applies except where modified as

follows.

1.

b.

The international biohazard warning symbol and sign (see Figure 1) displayed on laboratory
access doors mugdentify the biosafety level and the name of the laboratory supervisor who
controls access, and indicate any special conditions for entry into the area, e.g. immunization.
Laboratory protective clothing must be of the type with sfstiit or wraparound @wns, scrub

suits, coveralls, head covering and, where appropriate, shoe covers or dedicated shees. Front
buttoned standard laboratory coats are unsuitable, as are sleeves that do not fully cover the
forearms. Laboratory protective clothing must not bennautside the laboratory, and it must be
decontaminated before it is laundered. The removal of street clothing and change into dedicated
laboratory clothing may be warranted when working with certain agents (e.g. agricultural or
zoonotic agents).

Open marpulations of all potentially infectious material must be conducted within a biological
safety cabinet or other primary containment device.

Respiratory protective equipment may be necessary for some laboratory procedures or working
with animals infected wit certain pathogens.

Health and medical surveillance

The objectives of health and medical surveillance programs for basic laboratories

Biosafety Levels 1 and 2 also apply to containment laboratoriBfosafety Level 3, except where

modified as follows:

1.

Medical examination of all laboratory personnel who work in containment laboratories BSL 3 is
mandatory. This should include recording of a detailed medical history and an occupationally
targeted physical examination.

2. After a satisfactory clinical asssament, the examinee may be provided with a medical contact
card stating that he or she is employed in a facility with a containment laboraBiogafety

Level 3.
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C.

9 This card should a picture of the card holder, be wallstd, and always be carried
by the holder.

1 The name(s) of the contact persons to be entered will need to be agreed locally but
might include the laboratory director, medical adviser and/or biosafety officer.

Laboratory design and facilities

The laboratory design and facilities for balsiboratorie§ Biosafety Levels 1 and 2 apply except where

modified as follows:

a.

The laboratory must be separated from the areas that are open to unrestricted traffic flow within
the building. Additional separation may be achieved by placing the labogdttrg blind end of

a corridor, or constructing a partition and door or access through an anteroom (e.g. @double
entry or basic laboratoriy Biosafety Level 2), describing a specific area designed to maintain the
pressure differential between thédaatory and its adjacent space. The anteroom should have
facilities for separating clean and dirty clothing and a shower may also be necessary.

Anteroom doors may be seadfosing and interlocking so that only one door is open at a time. A
breakthrough pael may be provided for emergency exit use.

Surfaces of walls, floors and ceilings should be wedsistant and easy to clean. Openings
through these surfaces (e.g. for service pipes) should be sealed to facilitate decontamination of the
room(s).

The laboatory room must be sealable for decontamination-dAting systems must be
constructed to permit gaseous decontamination.

Windows must be closed, sealed and bresstant.

A handwashing station with hanedgsee controls should be provided near eadghdoor.

There must be a controlled ventilation system that maintains a directional airflow into the
laboratory room. A visual monitoring device with or without alarm(s) should be installed so that
staff can at all times ensure that proper directiondbairinto the laboratory room is maintained.

The building ventilation system must be so constructed that air from the containment latioratory
Biosafety Level 3 is not recirculated to other areas within the building. Air may be high
efficiency particulate ia (HEPA) filtered, reconditioned and recirculated within that laboratory.
When exhaust air from the laboratory (other than from biological safety cabinets) is discharged to
the outside of the building, it must be dispersed away from occupied buildingsranthkes.
Depending on the agents in use, this air may be discharged through HEPA filters. A heating,
ventilation and akconditioning (HVAC) control system may be installed to prevent sustained
positive pressurization of the laboratory. Considerasbould be given to the installation of
audible or clearly visible alarms to notify personnel of HVAC system failure.

All HEPA filters must be installed in a manner that permits gaseous decontamination and testing.
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d.

Biological safety cabinets should be sitaglay from walking areas and out of crosscurrents from
doors and ventilation systems.

The exhaust air from Class | or Class Il biological safety cabinets, which will have been passed
through HEPA filters, must be discharged in such a way as to avoidemateceé with the air
balance of the cabinet or the building exhaust system.

An autoclave for the decontamination of contaminated waste material should be available in the
containment laboratory. If infectious waste has to be removed from the containn@atdab

for decontamination and disposal, it must be transported in sealed, unbreakable and leak proof
containers according to national or international regulations, as appropriate.

Backflow-precaution devices must be fitted to the water supply. Vacuues Ighould be
protected with liquid disinfectant traps and HEPA filters, or their equivalent. Alternative vacuum
pumps should also be properly protected with traps and filters.

The containment laboratoiyBiosafety Level 3 facility design and operationedgedures should

be documented.

Laboratory equipment

The principles for the selection of laboratory equipment, including biological safety cabinets are the same

as for the basic laboratoily Biosafety Level 2. However, at Biosafety Level 3, manipulatibralb

potentially infectious material must be conducted within a biological safety cabinet or other primary

containment device. Consideration should be given to equipment such as centrifuges, which will need

additional containment accessories, for examgaéety buckets or containment rotors. Some centrifuges

and other equipment, such as watting instruments for use with infected cells, may need additional

local exhaust ventilation with HEPA filtration for efficient containment.
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Annex 8: EPHI Specification requirement for Incinerator

Description: Incinerator should be smokeless, odourless combustion and it should be madedpyalitgltast,
insulation and steel plate as well as minimum generation of dust.

Type

Pyrolytic- Hot Medical Waste Disposing Machine

Technology

Pyrolytic

Operation Condition

8-16 Hr /day

Controls

Built in data recording

Incinerator
/Primary Combustion Chamber

Type: continuous loading

Capacity/Burn rate per hour 50 kg/hr

Temperature: >900°C

Material:

External- 3 layers

Internal lining: a fire proof material of préired refractory bricks with Aluminium lining,
resistant to corrosive waste or gas and to thermal shock

SecondarfCombustionChamber

Type: horizontal/vertical

Temperature: >1200°C

Residence time of gases>2 seconds

Material

External- Low thermal mass insulation 43D°C

Internal lining : a fire proof material of préred refractory bricks with Aluminium nettle
lining, resistant to corrosive waste or gas and to thernogksh

Burner system

auxiliary burners (for staiip and closelown operations),
High turbulence of exhaust gases and reduction of air excess: e.g. injection of secondar
recirculated flue gas, preheating of the air streams, regulated air inflow

Ash Handling System

Both Automatic and manual removal of Ash. Must ensure removal/treatment of hazardo
remnants of ash.

Flue gas treatment system

Capable of treating the flow of flue gas as the incinerator is operating at its maximum ¢

Auxiliary device: Water level gauge, pressure sensor, PH sensor..etc

Auxiliary device: Fuel cutoff device

Waste feeding mechanism

Automatic pneumatic/hydraulic waste loading system or conveyor belt , capacity > 650L
time

Chimney (Stack)

Type: Vertical type

height:>7 meter

Material: Fireproof cast, stainless steel

Wet scrubbing system

Vertical sprat towewith baffles or packing inside

Gas emission

Reduction of Pollutant gas SO2, HCL, HF and line particulate that meet WBG/EU requir
including the other emissions

Emission control device

The emission reduction device control (Fabric filter coated wéttalyst) made from PTFH
with parallel dedusting, lower contamination of filter dusts to PCDD/PCDF destruction
catalytic surface that have high efficiency reduction of dioxin upto<0.1 ng TEQ/m3

OUTPUT

ASH -Max <5% of original waste size

GAS- SMOKELESS,0DORLESS

Emission standard

WB emission standards as follow:

Total Particulate Matter (PM) 10 mg/Nn¥
Total organic carbon (TOC) 10 mg/Nn¥
Hydrogen chloride (HCI) 10 mg/Nn¥
Hydrogen fluoride (HF) 1mg/Nn?

Sulfur dioxide (SQ) 50 mg/Nni
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Carbon maoxide (CO)

50 mg/Nn¥

NO, 200 mg/Nm
Mercury (Hg) 0.05 mg/Nm
Cadmium + Thallium (Cd + TI) 0.05 mg/Nm

Sh, As, Pb, Cr, Co, Cu, Mn, Ni an 0.5 mg/Nn3

Polychlorinated dibenzodioxin an 0.1 Ng/Nn¥
dibenzofuran (PCDD/F) TEQ
Notes: Oxygen level for imerators is 7 percent

Test report for emission testing

Must be provided

Additional Requirement -

Local agent or branch in Ethiopia

Training for users as well as for EPHI maintenance staff on preventive mainte
Fuel tanker with a minimum capacity 500 litre (material type need to be

specified)
The bidder should
agreement with the client (EPHI)

be willing to sig

ltem No | EPHI minimum technical requirements Is Bid compliant? Detailsof goods offered. Bidder to
Bidder to complete | complete
Type of incinerator Pyrolitici hot medical waste Insert details of goods offered,
disposing machine 3 Yes 3 No including specifications and
brand/model offered if applicable
Insert details of goods offered,
Operation Condition:-86 hr/ day 3 Yes 3 No including specifications and
brand/model offered if applicable
Insert details of goods offered,
Control: Builtin data recording 3 Yes 3 No including specifications and
brand/model offered if applicable
Refractory temperature resistance .
Primary Chamber: 130 - 1600°C 5y _Insleré_detalls o_l;_gotc_)ds of'fe(rjed,
Secondary Chamber: 1400 - 1600°C es ® No Lr)wc uding specitications and
rand/model offered if applicable
Incinerator Insert details of goods offered,
/Primary Combustion Chamber 3 Yes 3 No including specifications and
brand/model offered if applicadl
Operating temperature: Insert details of goods offered,
Primary Chamber: 9001200°C 3 Yes 3 No including specifications and
brand/model offered if applicable
Type: continuous loading Insert details of goods offered,
% Yes 3 No including spefiications and
brand/model offered if applicable
Capacity/Burn rate per hour59 kg/hr Insert details of goods offered,
3 Yes 8 No including specifications and
brand/model offered if applicable
Material:
External 3 layers Insert details of goods offered,
Internal lining: a firgproof material of prdired refractory | 8 Yes 8 No including specifications and
bricks with Aluminium lining, resistant to corrosive wast brand/model offered if applicable
or gas and to thermal shock
SecondanfCombusibn Chamber Insert details of goods offered,
3 Yes 8 No including specifications and
brand/model offered if applicable
Type: horizontal/vertical Insert details of goods offered,
3 Yes 3 No including specifications and
brand/model offered if applicéd
Temperature:>1200 1300°C Insert details of goods offered,
3 Yes 8 No including specifications and
brand/model offered if applicable
Residence time of gases2 seconds Insert details of goods offered,
3 Yes 3 No including specifications and
brand/model offered if applicable
Ash Residuex5% of original waste size 5 Yes No Insert details of goods offered,
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including specifications and
brand/model offered if applicable

Ash Handling System: Both Automatic and manual

Insert details of goods offered,

removal of Ash. Musénsure removal/treatment of Yes & No including specifications and
hazardous remnants of ash brand/model offered if applicable
Flue gas treatment_ gystem : Capat_)le of t_reatlng_the flg Insert details of goods offered,
of flue gas as the incineratisroperating at its maximum . . e
capacity Yes & No including spemﬁcanons anq
brand/model offered if applicable
Auxiliary device: Water level gauge, pressure sensor, H Insert details of goodsffered,
sensor..etc Yes & No including specifications and
brand/model offered if applicable
Auxiliary device: Fuel cubff device Insert details of goods offered,
Yes & No including specifications and
brand/model offered if applicable
Waste feeding mechanism: Autonaati Insert details of gats offered,
pneumatic/hydraulic waste loading system or conveyor Yes 2 No including specifications and
belt , capacity > 650L at a time brand/model offered if applicable
Chimney (Stack): Insert details of goods offered,
Type: Vertical type including specifications and
height>7 met er 6 Yes ° No brand/malel offered if applicable
Material: Fireproof cast, stainless steel
OUTPUT: Insert details of goods offered,
GAS- SMOKELESS,ODORLESS Yes 3 No including specifications and
brand/model offered if applicable
ASH -Max <5% of original waste size Insert details of goods offered,
Yes & No including specifications and
brand/model offered if applicable
Reduction of Pollutant gas SO2, HCL, HF and line Insert details of goods offered,
particulate Yes 3 No including specifications and
brand/model offered if applicable
Emission standard: Insert details of goods offered,
WHO/ European Yes & No including specifications and
brand/model offered if applicable
Test report for emission testing provided? Insert details of goods offered,
Yes & No including specifications and
brand/model dered if applicable
Heat exchange modAutomatic _Insert _details o_f_goc_;ds offered,
Yes 2 No including specifications and
brand/model offered if applicable
Accessories:
All standard accessories for incinerator, including but n Insert details of goods offered,
limited to loadirg system, heat exchangers, pollution Yes 3 No including specifications and
control system, ash removal system, including ladder a brand/model offered if applicable
oil tanker (2500litre capacity).
Operating Environmnt: Insert details of goods offered,
The incinerator is capable to operate at the altitude of Yes 3 No including specifications and
2400mt above sea level. (according to the site conditiol brand/model offered if applicable
Power Requirement Insert details of goods offered,
220Vac single phase or 380 Vac three phase 4 wire Yes 3 No including specifications and
system 50HZ brand/model offered if applicable
Installation Testing and Commissioningto be conducted _Inslert_detans o_;_goc_)ds offered,
by certified or qualifed personnel. Yes © No including speci ications anq
brand/model offered if applicable
Supplier shal_l provide the_follownpg documentation Insert details of goods offered,
User (Operating) manual in English. Yes 3 No including specifications and
Service (Technical / Maintenance) nuahin English. b . .
Certificate of calibration and inspection from factory. rand/model offered if applicable
p Yy
Fast moving spare partSupplier is able to provide fast Insert details of goods offered,
moving sparearts with quantities as described in the pf 8 Yes 8 No including specifications and

schedule or their equivalent.

brand/model offered if applicable
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Training: Supplier is able to provide training on operatio

Insert details of goods offered,

X o Yes & No including specifications and
mana@ment and maintenance of incinerators. brand/model offered if applicable
Insert details of goods offered,
Warranty includi ificati d
Comprehensive warranty for minimum 2 year Yes © No Inclucing spect 'Ca“of‘s and
' brand/model offered if applicable
Maintenance Service during Warranty Period Insert details of goods offered,
During warranty period supplier must ensure, Yes & No including specifications and
corrective/breakdown maintenance whenever required., brand/model offered if applicable
. . - Insert details of goods offered,
Supplier has a local agent or branch office in Ethiopia Yes 5 No including specifications and

(please indicate the name and contact details of the ag

brandmodel offered if applicable

Able to provides all necessary information that would b
used as an input for preparation of floor (platform) and
room for the incinerator to be supplied such as the
following;

Lay outs (drawings) and pictures of the incaters to be
installed

Length, width and height of incinerator,

Area (length x width) for the floor (platform) and Length
width and height for roofing, for each type of incinerato
to be installed

Needs during the transport, installation, assembly,
commissioning and operation of the equipment in termg
access points, available space to operate (inside and
outside of the room), ways to get to the site where the
equipment will be placed or any otheys.

Technical Specifications (fuel consumption rateight,
anchoring system, support points, etc.)

Chimney specifications to be used for the roof design
size, support needs, insulation)

Considerations related toperation and Maintenance, for|
e.g., minimum available area to perform routine
maintenace tasks and replacement of key parts that ng
to be changedhore frequently;

Any consideration/need of the incinerator while being
operated that might impact the design of the room/shel
where it will be placed.

Otherimportant information to be coitered that can
influence or impact the designing and building processe¢
of the infrastructure for the incinerators, for example ar¢
dimension for other accessary parts like fuel tanker

storage, if applicabl e, ¢

Insert details of goods offered,
including specifications and
brand/model offered if applicable

99




Annex 9: List of Agents and Selected Toxis in Ethiopia
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Bacteria
Bacillus anthracis
Botulinum neurotoxin producing species of Clostridium

Remarks

Brucella spp. (Brucella melitensiBrucella abortus and Brucella suis Spp. Specified

Burkholderia mallei
Burkholderia pseudomallei

Campylobacter jejuni & coli ( the causes of gastrtteritis in animals

& humans)

Clostridium spp (Cl. Chauvoei( Blacklegl! .
Perfuringen,Clostridium tetani)

Coxiella burnettii

E.coli 0157: H7(Verocytotoxigenic Escherichia coli)
Francisella tularensis

Leptosporiasis spp

Listeria spp.

Methicillin-resistantSaphylococcus aureus
Mycobacterium Bovis

Mycobacterium tuberculosisMDR

Mycoplasma mycoides subspecies mycdisiesll colony)
Mycoplasma mycoides subspecies mycoides SC
Mycoplasma mycoides subspeciéapri Pnuemoniae

P. Manhemia hemolytic

Salmonella spp.

Shigella spp.

Streptococcus agalactia (Mastitis clinical and sub clinical)
V.cholera

Yersinia pestis

Virus

African horse sickness virus

African swine fever virus

Blue Tongue virus (BTV)

Bovine Herpes Virus 1(BHY)

Bovine viral Diaharroe virus(BVDV) ( pest virus)
Camel pox Virus

Classical swine fever virus
CrimeanCongo haemorrhagic fever virus
Ebola virus (EBOV)

Equine herpes virus

Foot and mouth disease virus

Newly added May 27

More spp. added

Newly added May 27

Newly added May 27
Newly added May 27

Name corrected

Name corrected

Newly added
Newly added May 27

Newly added May 27

Newly added May 27
Newly added May 27

Newly added May 27
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13
14
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Fowl pox virus Newly added May 27
Gallid herpes vius 2 (GaHV2)

Hendra virus

Highly pathogenic avian influenza (HPAI)

Infectious bursal disease virus (IBDV)

Lassa fever virus

Lugo virus

Lumpy skin disease virus (Neethling virus) Name corrected
Marburg virus

Marek's disease virus ( Herpes virus of chicken) Newly added May 27
MERS-COV Newly added May 27

Monkeypox virus

Newcastle disease virus

Omsk hemorrhagic fever virus

Parapox virus( Orf virus)

Peste des petitis ruminants virus
Poliovirus

Rabies virus

Rift Valley fever virus

Rinderpest virus

SARS associated coronavirus (SARSV)
Sheep pox virus,goat pox virus and (Capripox)

Variola major virus (Smallpox) Newly added May 27
Toxins Amount allowed to transport
Abrin 100 mg

Aflatoxins

Botulinum neurotoxin 0.5mg

Cholera toxin

Clostridium perfringens alpha, beta 1, beta 2, epsilon and iota toxil
Ochratoxin A

Ricin 100 mg
Saxitoxin 100 mg

Staphylococus aureus enterotoxins, hemolysin alpha toxin, and to: 5 mg
shock syndrome toxins (formerly known as Staphylococcus entero

F)

T-2 Toxin 1000 mg
Tetrodotoxin 100 mg
Shiga toxin
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Annex 11: A protocol for transportation of infectious substances

Introduction

Infectious substances are transported for a variety of different reasons, within countries and across
international borders. It is obligatory upon shippers to ensure packaging and shipping conditions meet
regulatory requirements to preserve the integrity of materials and facilitate their timely arrival at
destination. The protocol provides information étassifying infectious substances for transportation and
ensuring their safe packaging. They stress the importance of developing a working relationship between
those involved the sender, the carrier and the receiven order to provide for safe and geditious
transport of these materials. This Protocol provides practical guidance to facilitate compliance with
applicable international regulations for the transport of infectious substances and patient specimens by all
modes of transport, both nationaipd internationally. It is adopted from WHO Guidance on regulations

for the transport of infectious substances 2@04.6.

General preparation of shipments for transport

Because of the differences in the hazards posed by Category A infectious sul{séthh2844 and UN

2900) and Category B infectious substances (UN 3373), there are variations in the packaging, labelling
and documentation requirements for the two categories. The packaging requirements are determined by
UNCETDG and are set out as Packingttoctions P620 and P650, reproduced. The requirements are

subject to change and regular upgrade by the organizations mentioned.

The current packaging requirements are described below.

Note 1: Hand carriage of Category A and Category B infectious snbssaand transport of these

materials in diplomatic pouches are strictly prohibited by international air carriers.

Note 2: Inner packaging containing infectious substances shall not be consolidated with inner packagings

containing unrelated types of goods

Shippers of infectious substances shall ensure that packages are prepared in such a manner that they arrive

at their destination in good condition and present no hazard to persons or animals during transport.

Basic triple packaging system

This systenof packaging shall be used for all infectious substances. It consists of three layers as follows:

1 Primary receptacle. A primary watertight, leaproof receptacle containing the specimen. The

receptacle is packaged with enough absorbent material to as@chd in case of breakage or

leakage.
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1 Secondary packagingA second durable, watertight, lepkoof packaging to enclose and protect
the primary receptacle(s). Several cushioned primary receptacles may be placed in one secondary
packaging, but suffieint additional absorbent material shall be used to absorb all fluid in case of
breakage or leakage.

9 Outer packaging. Secondary packaging are placed in outer shipping packaging with suitable
cushioning material. Outer packaging protect their contents fotside influences, such as

physical damage, while in transit. The smallest overall external dimension shall be 10 x 10 cm.

Each completed package is normally required to be correctly marked, labelled and accompanied with

appropriate shipping documentss(applicable). The requirements for these aspects are described below.

Packaging, labelling and documentation requirements for infectious substances in

Cateqory A Packaging

An infectious substance category A which is transported in a form that, whesueg to it

occurs, is capable of causing permanent disabilitythifeatening or fatal disease in otherwise
healthy humans or animals.

Infectious substances in Category A may only be transported in packaging that meets the United Nations
class 6.2 sprfications and complies with Packing Instruction P620 (see Annex 3; Figure 1). This ensures
that strict performance criteria are met; tests for compliance with these criteria inchmletiae @rop

test, a puncture test, a pressure test and a stackingjliesouter packaging shall bear the United Nations
packaging specification marking (Figure 2), which indicates that the packaging has passed the

performance tests to the satisfaction of the competent authority.

The primary receptacle or the secondarckpging shall be capable of withstanding a pressure
differential of not less than 95 kPa. The United Nations packaging specification marking alone does not
indicate that a test for this has been undertaken, and packaging users should ask their supiiiErs wh

the completed package meets this requirement. There is no comprehensive list of suppliers of packaging
that comply with Packing Instruction P620. However, an Internet search using a suitable international or
national search engine usually providpprapriate information, as well as access to national regulations.
Search phrases such as AUN packagingo and AUN in
results. Carriers and forwarding agents should also be able to supply details of locersugpdbcal

companies that can provide such information.
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Primary receptacle

(test tube) Absorbent material

Secondary Specimen record (includes

packaging \ itemized list of contents)
(watertight)

Quter

ﬂ/ Package
: P Orientation
INFECT)
mEgu“z gu:mr:::& Label

_—" (not mandatory
when primary
receptacle does
not exceed 50mL)

UN 2814

\ 555
0%

% UN specification marking

Figure 1. Example of triple packaging system for the packaging and labelling of Category A infectious substances
Marking

Packages are marked to provide information about the contents ofckagpathe nature of the hazard,

and the packaging standards applied. All markings on packages or overpacks shall be placed in such a
way that they are clearly visible and not covered by any other label or marking. Each package shall
display the followingnformation on the outer packaging or the overpack.

A the shipperos (senderdés, consignordéds) name and
A the telephone number of a responsible person, knowledgeable about the shipment

A the receiverds (consigneeds) name and address
A

the United Natonmumber f ol |l owed by the proper shippin

SUBSTANCE, AFFECTI NG HUMANSDO or UN 2900 fil
AFFECTI NG ANI MALS onl yo, as appropriate). Tec
package.

A temperature storage requirementgsti@nal)
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A when dry ice or liquid nitrogen is used: the technical name of the refrigerant, the appropriate
United Nations number, and the net quantity.
Labelling
There are two types of labels:

1. hazard labels in the form of a square set at an angle ofli#Bfidnd shaped) are required for most

dangerous goods in all classes;

2. handling labels in various shapes are required, either alone or in addition to hazard labels, for some
dangerous goods. Specific hazard label(s) shall be affixed to the outside qfaehelge for all
dangerous goods to be shipped (unless specifically exempted).

Figure 2. Hazard label for Category A infectious substances and for genetically modified
microorganisms and organisms that meet the definition of an infectious substargeyy{At

Minimum dimensions: 100 x 100 mm (for small packages: 50 x 50 mm) No. of labels per
package: 1 Colour: Black and whith e wor ds #Al NFECTI OUS SUBSTANCEO®
statement fAln case of damage otrh | Awtkhagrei ti ymimeids art esc
some countries

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 ice (see section on

Refrigerants) shall bear this label in addition to the primary risk label (e.g. the label shown in
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