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Preface 
 

Water is the most precious natural resource in Jordan. Therefore proper planning 
and management of water resources is very important to ensure efficient use of 
water in different sectors and that proper actions are taken to protect each drop 
of water. 
 
Water services cover most of the Country, while wastewater networks cover main 
cities and towns. 
 
In Jordan treated wastewater is considered an unconventional water resource 
and is added to the water stock for reuse. Additionally, wastewater collection and 
treatment are very important measures to protect public health against 
waterborne diseases and to protect water resources from contamination and 
pollution. 
 
This study will investigate the characteristics of liquid waste generated by 
healthcare establishments and discharged to public sewers; its effect on the 
efficiency of domestic wastewater treatment plants and the quality of treated 
wastewater as a valuable water resource to be used in different non-domestic 
purposes, will be studied in future projects. 
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Introduction 

 
The “Assessment of Liquid Waste Generated from Healthcare Establishments” 
project is an interdisciplinary activity carried out by the Ministry of Health (MoH), 
Ministry of Environment (MoEnv) and Ministry of Water and Irrigation/ Water 
Authority of Jordan (WAJ) with the technical and financial support of 
WHO/CEHA. The duration of the project is 9 months, ending 15th March 2007. 
The final report is expected on 15th May, 2007. 
 
As part of the day-to-day operation, healthcare establishments generate a variety 
of wastes including healthcare waste such as infectious, pathological and 
chemical wastes, air emissions, and wastewater effluents, in addition to 
municipal solid waste. The concept of the project was set off by the need to 
identify and characterize wastewater effluents generated from healthcare 
establishments, which have been overlooked for the past decade, when 
hazardous solid healthcare waste (HCW) caught all the attention.  The project’s 
framework is new in the East Mediterranean Region, and is considered an 
innovative diversion from the long-established pursuit of the safe management of 
bio-hazardous HCW.  
 
Hospital wastewater is different from that originating from industrial and 
residential areas, and that is attributed to the unique activities carried out within 
hospitals. In addition, hospital wastewater varies from one hospital to another 
depending on the specializations of each.  In one study, the daily amount of 
wastewater per patient has been estimated to reach up to 1,000 L,1 which is 3 to 
5 times more than the standard per capita wastewater daily generation rate.  
 
Liquid hospital waste is composed mainly of domestic wastewater and a mixture 
of special discharges from laboratories, radiology departments, radio-diagnostic 
departments, sterilization units, blood banks, chemotherapy units, pharmacies, 
dialysis units, and laundries. It can be often characterized by the presence of 
considerable amounts of pharmaceuticals, disinfectants, heavy metals, 
detergents, halogenated and non-halogenated organic solvents, some 
radionuclides and pathogenic microorganisms, some of which are multi-resistant 
to antibiotics.  
 
Many problem chemicals are present in hospital wastewater such as antibiotics, 
X-ray developing chemicals, X-ray contrast agents, disinfectants and 
pharmaceuticals, which resist and interferes with normal wastewater treatment, 
specifically, activated sludge treatment plants. Thus, ending up in surface waters 

                                            
1
Fara GM, Collina D., Liquid Hospital Waste, Pubmed publication,  

www.ncbi.nlm.nih.gov  
   

http://www.ncbi.nlm.nih.gov/
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where they can affect the aquatic ecosystem and interfere with the food chain2. 
This is mainly the reason for conducting this study. 
 
Due to the nature of hospital activities, such contaminants are not generated 
continuously and evenly, and there are certain peaks during the day when most 
of the contaminants are produced from specific locations and discharged to 
sewers. 
 
The project comprises three phases, namely: Phase 1- Information gathering and 
assessment, Phase 2- Sampling, laboratory analysis and data processing, Phase 
3- Recommendations for improving the situation. 
 
Phase 1 of the project started in mid June 2006. The main objective of this phase 
is to identify liquid waste streams generating from hospitals, blood banks, and 
medical laboratories. The area of the study is limited to Amman, the Capital, and 
included public, private and military hospitals, as well as, the central medical 
laboratories and the central blood bank. Phase 2 was conducted during February 
and March 2007. The main objective of Phase 2 is to characterize hospital 
effluents that are discharged directly to the public sewer system without 
pretreatment. The main objective of Phase 3 of the project, which commenced in 
July 2007, is to draw recommendations for the proper handling of liquid waste 
streams within healthcare establishments. 
  

Objectives  

 
The detailed objectives of the project are the following: 

  Conduct an inventory of chemicals that are generated from the different 
departments in the selected hospitals and other healthcare 
establishments that reach, or can reach due to malpractices, the public 
sewerage network; 

  Identify existing practices for the management of liquid wastes; 

  Highlight future development plans that entail liquid waste management 
at the selected healthcare establishments. 

 Characterize hospital effluents that are discharged directly to the public 
sewer system without pretreatment. 

 Assess compliance of hospital effluents with the Water Authority 
Directions of 1998 regarding the discharge of trade and industrial 
wastewater to public sewers. 

 Evaluate the extent of presence of toxic substances. 

 Anticipate the environmental and health risks. 

                                            
2
 Pauwels B., Verstraete W., The Treatment of Hospital Wastewater: an appraisal, Pubmed 

publication, www.ncbi.nlm.nih.gov  
 

http://www.ncbi.nlm.nih.gov/
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 Recommend necessary measures for improving the handling of 
healthcare liquid waste. 

Methodology 

 
The methodology for implementing the project consists of the following: 

 

  Implement a detailed search and literature review regarding liquid waste 
generated from healthcare establishments;  

 Selection of healthcare establishments that will be included in the study; 

  Preparation of a survey questionnaire designed to meet the objectives 
of the   study; 

  Meeting with the relevant healthcare establishment staff to introduce the 
project, highlight objectives, hand in the questionnaire, explain the 
contents of the questionnaire and emphasize on the importance of the 
project; 

  Analysis of the information provided in the questionnaire; 

  Design and conduct a wastewater sampling program for the selected 
hospitals. 

 Laboratory analysis of collected samples. 

 Interpretation of laboratory analysis results. 

 Recommend necessary measures to improve handling of liquid waste 
generated from healthcare establishments.  

 
 

Literature Review 

 
Wastewater produced by hospitals and by and other healthcare establishments 
originate from many sources: wastewater from clinical laboratories, research 
laboratories, and hospital laundries. It is important to understand the operations 
or sources of pollutants in order to understand the characteristics of each of 
these waste streams. 
 
Most clinical laboratories perform a wide range of services but not every clinical 
laboratory is the same. Some medical laboratories are independent of hospitals, 
but share the same characteristics as the ones within hospitals.   Generally, the 
larger the hospital, the greater the extent of services offered by the clinical 
laboratory, and the greater the amount of liquid discharges. The types of 
processes performed in a clinical laboratory can include: anatomic pathology 
(including routine histology and cytology), chemistry, drug monitoring and 
toxicology, hematology, immunology and serology, microbiology, transfusion 
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medicine, and urinalysis. In addition, there can be cytogenetics, flow cytometry, 
histocompatibility testing, molecular pathology, mycology, and nuclear medicine3. 
 
Wastewater from a "typical" clinical laboratory could contain ionic mercury and 
organomercuric compounds, other heavy metals, organic chemicals and 
solvents, blood products and body fluids, formaldehyde, buffers, dilute mineral 
acids/bases, phosphates, and oxidizers. It is suggested that laboratory 
wastewater would have higher biochemical oxygen demand (BOD) and chemical 
oxygen demand (COD) than domestic wastewater. Because there is usually 
some standardization of work, the wastewater from a specific clinical laboratory 
may be somewhat consistent in quality and characteristics over long periods. 
 
The most diverse waste streams are those discharged from research 
laboratories. Many medical institutions conduct studies in infectious disease 
control, blood chemistry, pathology, animal research and inorganic chemistry.  
Wastes can originate from either automated instrumentation or from manual 
processes and may contain the following pollutants: oxidizers (disinfecting media 
such as bleach, iodine, peroxides, etc.), radionuclides, proteins (tissue and 
immunodiagnostics), oil & grease (from vacuum pumps and other rotating 
equipment), heavy metals (analytical reagents), organic solvents, blood products 
and other body fluids (urea is a well-known chelator of heavy metals), 
formaldehyde, phosphates and detergents (from glass cleaning and instrument 
sterilizing processes), and photographic imaging chemicals. It is suggested that 
the BOD and COD for this stream are lower than that for clinical laboratories but 
above the average compared with domestic wastewater. 
 
Hospital laundries typically process linens, gowns and lab coats that will 
contribute a certain amount of organic material, fats, oils and grease and an 
alternating range of pH due to alkaline detergents followed by acidic sanitizers to 
the waste stream. The BOD and COD for laundry wastewater are usually slightly 
below the normal concentration of domestic wastewater. Some laundry 
chemicals (sodium hydroxide and bleach) are known to often have significant 
levels of mercury contamination.4 Hospital laundry wastewater flows can vary 
from a few hundred gallons per day to many thousands of gallons per day. 
 
Pharmaceuticals, used extensively at hospitals, may be an interesting 
environmental micro-pollutant that is developed to perform a biological effect on 
humans, yet very little is known about its routes in the environment once 
excreted or discharged. Investigations have reported findings of persistent drug 
residues in the environment in samples of sediments and treated waste water.  
 
Studies on the genotoxic effects of disinfectants and detergents in a large 
university hospital using a bacterial short-term genotoxicity assay, ruled out both, 

                                            
3
 David Eppstein, Mercury Work Group, www.masco.harvard.edu  

4
 Ibid. 

http://www.masco.harvard.edu/
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disinfectants and detergents, as a causative agent of genotoxic effects. Another 
study5 focused on specific hospital-related pharmaceuticals as the cause, 
concluding that antineoplastic drugs, originally thought to have the main 
genotoxic effect, were found to be of marginal significance using the umuC 
assay, and that the fluoroquinolone antibiotics Ciproxin and Noroxin showed the 
highest induction probabilities and exceeded all other investigated drugs. These 
findings were supported by investigation of urine samples of hospital patients 
with the umuC assay.6  
 
The concentration of ciprofloxacin in hospital wastewater by reversed-phase 
high-performance liquid chromatography revealed concentrations from 3 to 
87μg/L7.  These results suggest that the previously measured umuC genotoxicity 
in the wastewater of the hospital under investigation is caused mainly by 
fluoroquinolone antibiotics, especially by ciprofloxacin. The umuC assay is a very 
important screening tool for wastewater genotoxicity assessment. 
 
Pharmaceutically active compounds (PhACs) such as analgesics, anti-
convulsants, antidepressants, anti-inflammatories, hormones, and antibiotics can 
enter municipal wastewater treatment plants and consequently, natural water 
systems via hospital discharges. At some instances, as much as 50 to 90% of an 
administered drug may be excreted by the body in a biologically active form8. 
Wastewater treatment facilities vary in their ability to remove PhACs, releasing 
these compounds into surface waters where they may adversely impact aquatic 
organisms, and, in the case of antibiotics, perhaps increase resistance to these 
drugs.9 Estrogenic hormones were detected in trout and silvery minnow habitats 
in the San Juan and Rio Grande rivers respectively at levels that have been 
shown to cause sexual disruption of wild fish in Europe. Antibiotics are of 
concern due their possible connection to the development of antibiotic-resistant 
organisms, the potential for disruption of microbial ecology, complications 
surrounding development of water reuse technologies, and even increased 
human health risks. 
 
Samples from 18 sewage treatment plants in Canada were analyzed for residues 
of selected prescription and nonprescription drugs10. Several neutral and acidic 
drugs were detected in final effluents at microgram/L concentrations, including 

                                            
5
Hartmann, Andreas, Alder, Alfredo C., Koller, Theo, Widmer, Rosa M., Identification of 

fluoroquinolone antibiotics as the main source of umuC genotoxicity in native hospital 
wastewater, Environmental Toxicology and Chemistry Journal, Vol.: 17 issue: 3 
6
 Ibid. 

7
Ibid.  

8
  Kathryn D. Brown, Pharmaceutically Active Compounds in Residential and Hospital Effluent, 

Municipal Wastewater, and the Rio Grande in Albuquerque, New Mexico.M.Sc. Thesis, University 
of Mexico. 
9
  Ibid. 

10
 Metcalfe CD, Koenig BG, Bennie DT, Servos M, Ternes TA, Occurrence of neutral and acidic 

drugs in the effluents of Canadian sewage treatment plants. Water Quality Center, Trent 
University, Ontario, Canada.  

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Metcalfe%20CD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Koenig%20BG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bennie%20DT%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Servos%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ternes%20TA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
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analgesic/anti-inflammatory agents, such as ibuprofen and naproxen, lipid 
regulators, and an antiepileptic drug, carbamazepine. The widespread 
occurrence of carbamazepine, which is used for the treatment of epilepsy, at 
concentrations as high as 2.3 microgram/L in effluents can be attributed to the 
use of this drug for other therapeutic purposes, as well as, its resistance to 
elimination in sewage treatment plants. The elimination rates of ibuprofen and 
naproxen in sewage treatment plants appeared to be elevated with hydraulic 
retention times for sewage greater than 12 h.11 
 
Residues were extracted from wastewater samples by solid-phase extraction, 
followed by either methylation and analysis of acidic drugs by gas 
chromatography/mass spectrometry or direct analysis of neutral drugs by liquid 
chromatography/tandem mass spectrometry.  
 
Ten acidic and two neutral pharmaceuticals were detected in the effluents of 
eight sewage treatment plants from across Atlantic Canada in concentrations 
ranging between non-detectable and 35 microgram/L with ibuprofen and 
naproxen  predominant12. Carbamazepine and acetaminophen were observed 
consistently at a median concentration of 79 ng/L and 1.9 microgram/L, 
respectively, in the effluents of the three largest mechanical wastewater 
treatment plants but not in the effluents of the lagoon treatment systems13. This 
may be due to the significantly longer hydraulic retention times in the lagoon 
treatment systems.  
 
Drugs residues generally were not detected at significant concentrations in the 
larger bodies of receiving water, whereas, it was detected in small receiving 
streams. It was found that six compounds, namely, caffeine, naproxen, salicylic 
acid, carbamazepine, metoprolol, and sotolol, persist in a small stream for a 
distance of at least 17 km, confirming that the effect of exposure of small streams 
to pharmaceutically active residues may be relatively greater than that in large 
bodies of water14.  
 
Bioassays conducted in the same study to assess the acute and chronic effects 
of four high-use drugs, namely, acetaminophen, ibuprofen, naproxen, and 
salicylic acid on four organisms indicated no negative effects. Effects of these 
four compounds on invertebrates and plants in the receiving environments are 

                                            
11

Ibid.  
12
 Brun GL, Bernier M, Losier R, Doe K, Jackman P, Lee HB., Pharmaceutically active 

compounds in atlantic canadian sewage treatment plant effluents and receiving waters, and 
potential for environmental effects as measured by acute and chronic aquatic toxicity. 
Environment Canada, science and Technology Branch- New Brunswick, Canada. 
13
  Ibid. 

14
  Ibid. 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Brun%20GL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Brun%20GL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bernier%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Losier%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Doe%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Jackman%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lee%20HB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus


 
Page 11 of 124 

  

unlikely based on the concentrations measured.15 Clofibrate, a lipid lowering 
agent, has been identified in ground and tap water samples from Berlin16.  
 
Another study17 reviewed the chemistry and toxicology of glutalaldehyde, one of 
the major aliphatic dialdehyde disinfectant widely used in hospitals in order to 
eliminate pathogenic organisms causing nosocomial infectious diseases, and 
surfactant mixtures in hospital wastewater in order to estimate their fate in 
aquatic ecosystems, and assess experimentally their joint effects on aquatic 
organisms.  
 
This study provided new data on the toxicity of certain hospital pollutants and 
stressed the need to study the joint effects of glutalaldehyde and surfactant 
mixtures in assessing the environmental risk of hospital wastewater. 
 
As glutaraldehyde is widely used in hospitals to disinfect reusable fiber-optic 
endoscopes, another study was conducted to measure its concentration in 
hospital wastewater. The concentration of glutaraldehyde in hospital wastewater 
was estimated to be 0.50 mg/L.18 The study team developed an analytical 
technique that is simple, sensitive, and reliable to determine the real 
concentration of glutaraldehyde, and implemented a one-week surveillance 
program at Rouen University Hospital (2,600 beds). The results indicated the 
presence of a concentrated peak approximately eight times higher than the 
estimated wastewater concentration.  
 
The environmental impact of glutaraldehyde release into the aquatic environment 
was then studied, showing that it is not expected to present a significant risk to 
the aquatic environment due to its dilution and biodegradation at the wastewater 
treatment plant.19 However, it was concluded that when dilution is insufficient or 
there is a major release, an environmental risk should be expected. One of the 
main recommendations of this study is for each hospital to have an internal 
prevention program to assure rational use and controlled release of 
glutaraldehyde in order to give an additional safety margin to consider 
glutaraldehyde as safe in terms of environmental risk. 
 

                                            
15
 Ibid. 

16
Halling-Sørensen B, Nors Nielsen S, Lanzky PF, Ingerslev F, Holten Lützhøft HC, Jørgensen 

SE, Occurrence, fate and effects of pharmaceutical substances in the environment--a review. 
Section of Environmental Chemistry, Royal Danish School of Pharmacy, Copenhagen, Denmark. 
 
 
17

Emmanuel E, Hanna K, Bazin C, Keck G, Clément B, Perrodin Y., Fate of glutaraldehyde in 
hospital wastewater and combined effects of glutaraldehyde and surfactants on aquatic 
organisms, Laboratoire des Sciences de l'Environnement, Ecole Nationale des Travaux Publics 
de l'Etat, France.   
18
 Jolibois B, Guerbet M, Vassal S., Glutaraldehyde in hospital wastewater, Toxicology 

Laboratory, Faculty of Medicine and Pharmacy, France. 
19

 ibid  

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Halling-S%C3%B8rensen%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nors%20Nielsen%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lanzky%20PF%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ingerslev%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Holten%20L%C3%BCtzh%C3%B8ft%20HC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22J%C3%B8rgensen%20SE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22J%C3%B8rgensen%20SE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Emmanuel%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hanna%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bazin%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Keck%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Cl%C3%A9ment%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Perrodin%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Jolibois%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Jolibois%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Guerbet%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Vassal%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
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Studies on the environmental fate and effect of the frequently used iodinated X-
ray contrast media, iopromide, which is applied in doses up to 200 g per person, 

to enhance the contrast between organs or vessels examined and surrounding 
tissues, were conducted. Human excretions to the sewer system contribute to the 
burden of absorbable organic halogens (AOX). Toxicity tests indicated that there 
is no environmental risk expected as a result of the release of iopromide into the 
aquatic environment.20 
 
Environmental analytical studies show that trace concentrations of antibiotics 
occur in hospital and municipal wastewaters and in the aquatic environment. 
Fluoroquinolones and macrolides are two important human-use antibiotic classes 
that were studied in detail regarding input sources and behavior in wastewater 
treatment plants and rivers. It was inferred that fluoroquinolones ciprofloxacin 
and norfloxacin are substantially eliminated in wastewater treatment (80–90%) by 
sorption transfer to sewage sludge21. In digested sludges the fluoroquinolones 
occur at mg/kg levels. The most abundant macrolide clarithromycin was detected 
at 57 to 330 ng/l concentrations in treated wastewater effluents. These results 
provide important information on environmental exposures, which can be 
incorporated into environmental risk assessments of particular chemicals used in 
hospitals. 
 
A study was conducted to establish a Canadian database for the presence of 
selected pharmaceuticals and personal care products (PPCP) such as acidic 
drugs, triclosan, polycyclic musks, and selected estrogens in municipal 
wastewater treatment plants influent and effluent22. In addition, the impact of the 
type of treatment (e.g. lagoons, conventional activated sludge (CAS), and CAS 
followed by media filtration (CAS+filtration)) was also examined. For CAS 
systems, the most prevalent treatment type, the effect of operating temperature 
and retention times were evaluated. The pharmaceuticals were selected on the 
basis of degree of use in Canada; reported aquatic toxicity effects, and the ability 
to analyze for the compounds at low levels. Twelve treatment plants were 
surveyed. Many chemicals benefited from warm temperatures and long retention 
times; so the impact of these variables warranted additional attention. The data 
of this study is consistent with other reports. The findings suggest that better 
treatment would be provided by lagoons and CAS systems with extended 
aeration, and that temperature does not play a strong role in the reduction of 

                                            
20
 Steger-Hartmann T, Länge R, Schweinfurth H., Environmental risk assessment for the widely 

used iodinated X-ray contrast agent iopromide (Ultravist), Research Laboratories, Schering AG, 
Berlin, Germany. 
 

21
  Walter Giger, Alfredo C. Alder, Eva M. Golet, Hans-Peter E. Kohler, Christa S. McArdell, 

Eva Molnar, Hansrudolf Siegrist, and Marc J.-F. Suter, Occurrence and Fate of Antibiotics as 
Trace Contaminants in Wastewaters, Sewage Sludges, and Surface Waters. 
22

Lishman L, Smyth SA, Sarafin K, Kleywegt S, Toito J, Peart T, Lee B, Servos M, Beland M, 
Seto P., Occurrence and reductions of pharmaceuticals and personal care products and 
estrogens by municipal wastewater treatment plants in Ontario, Canada. Environment Canada, 
National Water Research Institute. 
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some compounds. The hormones 17-beta-estradiol (E2) and estrone (E1) were 
detected at concentrations of 0.006 to 0.014 and 0.016 to 0.049 microg/L, 
respectively. E2 was not detected in any effluent samples (<0.005 microg/L) 
whereas E1 was detected in effluent samples from CAS treatment plants 
(median of 0.008 microg/L), and in one sample from lagoons23. This study 
demonstrates that there are detectable levels of PPCPs entering Canadian 
waterways at trace levels, and that only some of these compounds are being 
reduced in a significant proportion by municipal wastewater treatment processes. 
 
 
While it is generally accepted that hospitals are a primary point source for PhACs 
in water, there is little literature documenting the quantities contributed. In fact, 
this issue of hospital vs. residential contributions of PhACs is identified as one of 
top research needs. PhAC have been detected in US municipal drinking water 
revealing that at least some conventional treatment processes are not fully 
effective in removing all PhACs (Stackelberg et al., 2003)24. Additionally, drought 
could push concentrations of PhACs to levels of concern. 
 
Advanced wastewater treatment technologies such as reverse osmosis, 
activated carbon, and ozonation have been shown to significantly reduce or 
eliminate antibiotics from wastewater effluents; however, most wastewater 
treatment facilities do not employ these costly techniques.25 Furthermore, even if 
these advanced techniques were widely employed, these processes have not 
been shown to fully remove all PhACs and, consequently, issues surrounding 
potential long term effects of low concentrations of PhACs could continue to be a 
concern.26  
 
Hospitals were found to be a significant source of antibiotics with concentrations 
ranging from 300 ng/l to 35,000 ng/l. On the other hand, sampling of residential 
wastewater resulted in detection of only one antibiotic. However, it is important to 
remember that while concentrations from individual residential sources may be 
low or below detection levels, they can be numerous when combined and may 
contribute a relatively significant load of PhACs to wastewater.27 The results of 
the study are not alarming, as no estrogenic hormones were found. This data 
may ease the concern regarding possible environmental problems due to the 
presence of estrogenic hormones. 
 

                                            
23
  Ibid. 

24
 Ibid. 

25
 Huang et al., 2001; Sedlak and Pinkston, 2001.   

26
 Daughton, C. G., and T. A. Ternes, 1999. Pharmaceuticals and Personal Care Products in the 

Environment: Agents of Subtle Change? Environmental Health Perspectives. 
 
 
27
 Kathryn D. Brown, Pharmaceutically Active Compounds in Residential and Hospital Effluent, 

Municipal Wastewater, and the Rio Grande in Albuquerque, New Mexico.M.Sc. Thesis, University 
of Mexico. 
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Additionally, research indicates that sunlight can degrade some PhACs, notably 
fluoroquinolone and tetracycline antibiotics (Buser et al., 1998; Huang et al, 
2001).  Presently, little is known regarding environmentally safe levels for 
antibiotics in wastewater or surface waters and more research is needed to 
quantify the risk such that appropriate action can be taken to mitigate harmful 
effects. 
 
Hospitals are also recognized as a source of mercury discharge to the 
wastewater system. The various chemical species of mercury that can exist in 
wastewater are: metallic, ionic, and organic. In addition, these various species of 
mercury may bind to particulate matter in the wastewater to form physical 
agglomerates containing mercury. Metallic mercury is typically found in 
thermometers, manometers, sphygmometers, fluorescent lamps and switching 
devices. Ionic mercury exists when mercury atoms form covalent bonds with 
halogens and other inorganic complex ions. The mercuric form readily forms 
salts (e.g., mercuric chloride - HgCl 2 ) that are soluble in water. Mercuric chloride 
and Calomel (mercurous chloride - Hg 2 Cl 2 ) are often used in medical 
applications. Organic mercury (typified by methyl mercury) consists of mercury 
atoms covalently bonded to organic groups. Often called organomercuric 
compounds, these forms of mercury are quite soluble in water and wastewater 
and are extremely toxic to aquatic life as they are readily absorbed by fish from 
their aqueous environment and tend to become highly concentrated 
(bioaccumulated) in the fish tissues. If fish having bioaccumulated organic 
mercury are consumed, there can be major human health concerns. In addition, 
inorganic mercury in the environment can be converted by microbiological activity 
into methyl mercury compounds that can be absorbed by fish. Accumulations of 
metallic mercury or mercury-laden solids in plumbing systems (at elbows, traps, 
and other points) can cause chronic mercury contamination of the wastewater 
stream. 

 
Mercury-containing fixatives are commonly used in histopathology laboratories.  
There are a variety of pathways through which mercuric chloride fixatives could 
contaminate laboratory processes, the products of these processes, and 
ultimately waste streams. Five chemicals/products accounted for approximately 
98% of the mercury used at hospitals: B5 Fixative; Mercurochrome; Hg chloride; 
Zenker’s solution; and Hg (II) oxide.28 
 
An audit performed for one biomedical laboratory in India revealed that liquid 
waste consisted of approximately 480 liters/month, 33000 liters/month liquid 
waste generated from lab ware washing and laboratory cleaning and 162 
liters/month of chemical waste. It pointed out the problem with formalin fixed 
anatomical waste as the formalin containing tissues cannot be sent for 
incineration for the fear of toxic gas release. It also stressed that liquid waste 
management within healthcare establishments needs more attention and that 

                                            
28

Mercury in Hospitals, Nova Scotia Department of Environment and Labor.  
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effluent treatment facilities must be considered seriously for hospitals in 
general.29  
 

Relevant Legislation   

 
Regulation No. 1/2001 on Management of Medical Waste, shown in Annex 1, 
dedicates a whole chapter for the proper and safe handling of wastewater. 
According to the regulations, a permit is needed from the Ministry of Water and 
Irrigation to discharge healthcare wastewater into the public sewage network. 
However, if the area is not serviced, a treatment plant must be constructed to 
handle the wastewater conforming to Jordanian Standard No.893 of 2002; the 
other option is to collect wastewater in an impermeable storage tank and then 
transport it via suction tanks to an approved site. 
 
The regulation prohibited the discharge of chemical wastes (such as acids, 
alkalis, organic and inorganic solvents, toxic elements and compounds, 
concentrated detergents and disinfectants, insecticides), chemotherapy waste, 
and pharmaceutical wastes (except non-hazardous vitamins, cough syrup, amino 
acids, …etc)   into the public sewage network.  These wastes must be treated 
and disposed of safely according to the best available methods for each type of 
waste. It also required the implementation of measures to guarantee on-site 
treatment of wastewater that contains infectious diseases (e.g. cholera). 
 
Regulation No.4, namely, Principles of Safety in the Laboratory and Disposal of 
Laboratory Waste, issued under Licensing of Private Medical laboratories by-law 
No.30/2003, indicate that liquid infectious wastes must be disinfected chemically 
by adding a 1% Sodium Hypochlorite solution before discharge to sewers. 
 
The regulation governing the discharge of trade and industrial wastewater into 
public sewers, issued under Sanitary Discharge by-law No. 66/1994, and 
published in the Jordanian official newspaper No. 4314 of 1998, referred to as 
Water Authority of Jordan (WAJ) Instructions of 1998, and shown in Annex 2,  
prohibits the discharge of chlorinated organic solvents, detergents (MBAS 

>40mg/l), heavy metals (Cd>1 mg/l, Pb >0.6 mg/l, Hg >0.5 mg/l, As >5mg/l, B 

>5 mg/l, Total Cr >5 mg/l), radioactive material or radionuclides unless a permit 

is obtained from Ministry of Energy. It also requires obtaining a permit to 
discharge from WAJ. Pretreatment of wastewater can be a prerequisite for 
connecting to the public sewerage network.  Additional fees are charged for each 
establishment based on the COD content of the wastewater and calculated 
according to a specific equation. 

                                            
29
 Chitnis V., Vaidya K., Chitnis D.S., Biomedical waste in laboratory medicine: Audit and 

management. Indian Journal of Medical Microbiology. 



 
Page 16 of 124 

  

 

Selection of Healthcare Establishments and Survey 

Selected hospitals and other healthcare establishments 

 
The criteria for the selection process are: 
- Location: in Amman city; 
- Size of hospital (no. of beds): all size ranges; 
- Type of hospital: all types (public, private and military sectors); 
- Specialization: various specializations. 
 
The selected hospitals in Amman are: 
 

1- Al-Basheer Hospital (811 beds, public, all medical specializations) 
2- King Hussein Cancer Center (111 beds, private, specialized in 

cancer treatment and diagnosis)  
3- Hussein Medical City (803 beds, Royal Military Services, all 

medical specializations) 
4- Specialty Hospital (150 beds, private, all medical specializations) 
5- Al-Khalidi Hospital (160 beds, private, all medical specializations) 
6- Al-Istishari Hospital (108 beds, private, all medical 

specializations) 
 
Other healthcare establishments: 

1- Central Laboratories (public sector- medical labs)  
2- Central Blood bank (public sector) 

The Questionnaire 

 
The questionnaire (the filled questionnaires) is shown in Annex 3.  It was 
prepared after conducting a thorough review of available literature and designed 
to fit the needs of the project. It was simple, easy to use, and reflected on the 
sought objectives.   
 
The questionnaire consists of four parts, each dedicated to a specific area. Part 1 
deals with water consumption; Part 2, Wastewater management; Part 3, General 
management issues regarding awareness of relevant legislation, availability of 
waste management plans within the establishment, and pollution prevention and 
waste minimization measures; Part 4, is designed to collect specific information 
on liquid wastes generated from the various departments and units within the 
healthcare establishment. The latter part required extensive data from many 
departments within the establishment.  
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Field visits 

 
The seven selected healthcare establishments were visited by the project team 
during July and August 2006. The team met with the relevant staff, explained the 
purpose of the questionnaire, and discussed the requirements of each part. The 
questionnaire was then distributed to the relevant departments in order to provide 
the required data.   
 

Sampling Program 

Sampling Technique 

The validity of laboratory testing results is highly dependent upon the sample 
being representative of the source. Accordingly, composite samples, obtained 
manually, were collected from nine healthcare establishments, as is shown in 
table 1.  

The selection of the location of the sampling points is a very critical factor in 
determining the validity of the results. Efforts were made to locate the final 
manholes at Al-Basheer hospital and King Hussein Medical City, where all the 
effluent streams from the various buildings of the hospital get mixed before 
joining the public sewer system. 

 
Table 1- Sample number and location of sampling points 
 

 
Sample No. 

 

 
Name of Hospital 

 
Location of Sampling Point 

1 King Hussein Cancer Center Last manhole 
2 Al-Khalidi  From all main manholes 

3 Al Karak  Effluent (outlet) of hospital 
wastewater treatment plant 

4 Al Karak   Effluent (outlet) to hospital 
wastewater treatment plant 

5 Al Karak   Influent (inlet) to hospital 
wastewater treatment plant 

6 Al-Basheer l Main manhole in front of 
emergency 

7 Central Medical Laboratory From all main manholes 

8 Central Blood Bank 3 main manholes 
9 Al-Istishari  Last manhole 

10 Specialty (Al-Takhassusi) Last manhole 
11 King Hussein Medical City Laboratory  manhole 

12 King Hussein Medical City Last manhole 
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13 King Hussein Medical City Laboratory  manhole 

14 King Hussein Medical City Last manhole 

Wastewater effluents were collected at pre-selected intervals to represent the 
entire wastewater stream. One-liter samples were collected every hour for six 
hours, form 9 a.m. until 2 p.m. This period was chosen because it represents an 
entire process day, when most of the activities are carried out in the selected 
healthcare establishments. The six one-liter individual samples were combined 
into one composite sample, and then transported to the laboratories. Samples 
were collected during February and March 2007. 

There are several variable issues which can affect the quality of the sample and 
produce non-representative data.  Low flow situations and sudden surges of 
chemicals are sampling conditions that should be avoided if possible. 

Sample Analysis 

 
As mentioned in the preceding sections, a large variety of substances are used in 
healthcare establishments for medical diagnostic, treatment and research 
purposes, as well as substances that are used for sterilization, disinfection and 
cleaning. After application and use, these substances are discharged directly into 
the sewers without pretreatment.  
 
Each sample was analyzed for heavy metals, namely, Cu, Co, Se, Ag, Ni, Be, 
As, Cd, Cr, Fe, Pb,Hg, V, Zn and Mo. In addition, other physical and chemical 
parameters were determined, namely, pH, total dissolved solids (TDS), total 
suspended solids (TSS), chemical oxygen demand (COD), biological oxygen 
demand (BOD), phosphate (PO4), Nitrate (NO3), and anionic surfactants (ABS). 
 
Microbiological identification for the presence of intestinal helminthes eggs was 
performed for the samples, as well as considering total coliforms and Escherichia 
coli for the effluent of Karak hospital treatment plant as an indirect detection of 
antibiotics and disinfectants presence.  
 
Samples were analyzed at the Water Authority Laboratories and the 
Environmental Health Directorate Laboratories. 
 
Due to the limited technical capabilities and lack of experience in this field, 
developing and applying trace analytical methods for the determination of so-
called emerging contaminants (individual organic contaminants in wastewaters, 
assessment of drug residues, halogenated organic compounds) and 
toxicity/genotoxicity assays could not be performed.  
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Results of Laboratory Analysis 

 
The results of laboratory analysis for the collected samples and the selected 
chemical and physical parameters are shown in table 2 below. In addition, the 
fecal coliform and E. coli counts are shown for sample 4, the effluent (outlet) of 
Karak hospital wastewater treatment plant. 
 
Helminthes eggs were not seen (not present) in the samples.  
 

 

 



 
Table 2- Results of sample analysis 
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pH 
 

6.75 6.40 6.70 7.58 6.14 7.10 6.40 8.10 7.65 6.94 6.66 8.07 7.49 7.2 5.5-9.5 

TDS mg/l 
 

   952       622 950 378 1042 50mg/l- 
1.5g/ml 

TSS 
mg/l 

12882 318 54 37 320 542 256 190 118 1502 77 341 109 3290  

BOD 
mg/l 

3600 840 270  1260 810 840 450 150 1200   54 442  

COD 
mg/l 

6400 1080 360 147 1840 1080 1200 600 192 1720 120 687 330 668 1500 
mg/l 

NH4
+ 

mg/l as N 
   14.68       1.48 15.82 0.54 28.25  

ABS 
mg/l 

          1.6 3.2 1.8 1.8 40mg/l 

NO3
- 

mg/l 
 

   0.47         0.46 <0.2  

Total  
Nitrogen 

mg/l 

          11.2 31.21    
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PO4
3- 

mg/l as P 
   2.6       0.46 3.07 0.46 3.07  

Al 
mg/l 

0.27 
<0.1 

0.14 
 

0.138 
 

0.61 0.139 0.127 
 

0.137 
 

0.139 
 

0.138 
 

0.26 0.27 0.41 0.73 0.37 5 mg/l 

As 
mg/l 

 

<0.005 <0.005  0.005  <0.005 <0.005 <0.005 <0.005 <0.005 >0.005 >0.005 <0.005 <0.005 5 mg/l 

Be 
mg/l 

<0.02 <0.02  >0.02  <0.02 <0.02 <0.02 <0.02 <0.02 >0.02 >0.02 <0.02 <0.02 5 mg/l 

Cd* 
mg/l 

<0.008   <0.008  <0.008 <0.008 <0.008 <0.008 <0.008 >0.008 >0.008    

Co* 
mg/l 

<0.02 <0.02  0.08  <0.02 <0.02 <0.02 <0.02 <0.02 >0.02 >0.02 <0.02 <0.02 0.05 
mg/l 

Cu* 
mg/l 

 

0.06 
<0.01 

0.1 0.08 0.06 0.1 0.09 
<0.01 

0.1 
<0.01 

0.086 
<0.01 

0.058 0.24 
<0.01 

>0.01 >0.01    

Cr* 
mg/l 

0.008 
0.24 

0.004 0.003 0.1 0.005 0.006 
 

0.019 
 

0.012 
 

0.002 0.031 
 

>0.01 >0.01   5.0 
mg/l 

Fe 
mg/l 

0.47 0.94 0.65 >0.1 0.67 1.21 
0.19 

1.47 
0.96 

1.06 
<0.1 

0.13 
0.19 

4.62 
<0.1 

0.46 0.56   50.0 
mg/l 

Pb* 
mg/l 

0.004 
<0.1 

0.016 0.009 0.7 0.012 0.026 
0.34 

0.008 
0.19 

0.035 
0.19 

0.042 
0.19 

0.049 
0.1 

0.19 0.19 0.37 0.1 0.6 
mg/l 

Li 
mg/l 

 

<0.01 <0.01    <0.01 <0.01 <0.01 0.03 <0.01 >0.01 >0.01 0.17 <0.01 5 mg/l 

Mn 
mg/l 

 

0.14   0.06 
 

 <0.05 <0.05 <0.05 <0.05 <0.05 >0.05 0.14   10.0 
mg/l 
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Hg* 
mg/l 

<0.004 <0.004  >0.004  <0.004 <0.004 <0.004 <0.004 <0.004 >0.004 >0.004 <0.004 <0.004 0.5 
mg/l 

Mo 
mg/l 

<0.02 <0.02  0.3  <0.02 <0.02 <0.02 <0.02 <0.02 >0.02 >0.02 0.08 <0.02  

Ni* 
mg/l 

0.044 
1.02 

0.009 
 

0.031 1.7 0.174 0.013 
 

0.016 
 

0.02 
 

0.003 
 

0.07 
 

>0.03 >0.03  <0.03 4 mg/l 

Se* 
mg/l 

<0.005   >0.005  <0.005 <0.005 <0.005 <0.005 <0.005 >0.005 >0.005 <0.005 <0.005 0.05 
mg/l 

Ag* 
mg/l 

 

<0.02 <0.02    <0.02 <0.02 <0.02 <0.02 <0.02 >0.02 >0.02 <0.02 <0.02 1 mg/l 

V* 
mg/l 

<0.03 <0.03  >0.03  <0.03 <0.03 <0.03 <0.03 <0.03 >0.03 <0.03 <0.03 <0.03 0.1 
mg/l 

Zn 
mg/l 

0.23 0.23 0.076 1.9 0.37 0.19 
<0.1 

0.38 
<0.1 

0.48 
<0.1 

0.26 
<0.1 

1.05 
<0.1 

1.39 1.39 2.55 1.29 15 mg/l 

Total 
Coliform 

   >= 
160000 

           

Escherichia 
Coli 

   >= 
160000 

           

* Total concentration of the metals with asterisk must not exceed 10 mg/l according to WAJ instructions for discharged 
trade and industrial wastewater to public sewers of 1998.  



Data Processing and Interpretation 

Analysis of Questionnaires 

 
Responses from the selected healthcare establishments to the questionnaires 
were not complete, and lacked basic data. It was apparent that in most cases: 
 

1- Liquid waste disposal practices are not clear to staff; 
2- It is very difficult to obtain quantities of used chemicals and 

pharmaceuticals, mercury containing equipments, and proper 
commercial and chemical names of compounds used due to lack of 
records within the establishment. 

 
Analysis of the information from the questionnaires (only 7out of 8) indicates the 
following: 
 

1- The source of water for all establishments is the public network; 
2- Wastewater generated from all establishments is discharged 

directly to the public sewer system without pretreatment, except for 
the National Blood Bank, where wastewater originating from labs is 
disinfected with Sodium Hypochlorite for a retention time of 48 
hours prior to discharge. None of the establishments has an on-site 
wastewater treatment plant; 

3- Management is aware of the legislation relevant to hazardous 
waste. In most cases, management is not aware of the used oil 
regulation; 

4- Most of the establishments do not have a clear detailed liquid waste 
management plan; 

5- Only one establishment provided a copy of the waste management 
plan; 

6- Management is aware of the importance of pollution prevention and 
waste minimization; yet, it seemed that such measures are not 
adopted thus far, except clearly at King Hussein Cancer Center, 
and to a certain extent, the Specialty Hospital. 

7- Oil and grease from kitchen area is discharged to sewers; 
8- Perchloroethylene is not used in laundries;  
9- Wash water from laundries is discharged to sewers. Various types 

of detergents are used for washing as well as cleaning materials 
that contain hydrogen peroxide and bleach. 

10- The mostly used disinfectants are Formaldehyde, Glutaraldehyde, 
Quaternary Ammonium compounds, and chlorine solutions; Waste 
disinfectants are discharged to sewers. 

11- Quantities of photographic fixer and developer are not documented 
in most cases, and usually the fixer is collected in containers and 
sold to a special contractor for silver recovery.  In some cases, 
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there are intentions to replace the current units with digital imaging, 
but the details are not clear. Specialty Hospital have started to 
implement replacement gradually; 15% of imaging is currently 
substituted by computerized radiography; 

12- Partially used drugs are not returned to pharmacy; it is discarded 
with regular waste. Expired drugs are returned to suppliers. 

13-  Types of cytotoxic drugs are not provided by all establishments 
except King Hussein Cancer center. Cytotoxic waste is collected in 
blue bags, as specified by the regulations, and is incinerated by 
most establishments in its on-site incinerators, or transported to the 
Jordan University for Science and Technology incinerators. 

14- Staff is aware of the hazards of handling chemotherapy drugs. But 
some did not receive proper training for handling of spills. 

15- There is no specific location for administering chemotherapy drugs. 
Yet preparations are done under class II vertical laminar flow 
biological safety cabinet in the chemotherapy pharmacy at King 
Hussein Cancer Center.  

16- Formalin is not used in the dialysis units, instead, 6-6.5%Sodium 
Hypochlorite solution, 25% Acetic acid, Nitric acid. 

17- In one case, Formalin is collected and sent through the MoEnv to 
Swaqa hazardous waste site for storage. 

18- Effluents from radio-diagnosis and therapy departments are 
discharged directly to sewers except at King Hussein Cancer 
Center, as effluents are discharged to a storage tank outside the 
hot lab. When the first tank is full, effluents are diverted to the 
second tank; meanwhile, the first tank is emptied to public 
sewerage network. 

19- There are no special precautions in dealing with spilled mercury. 
Spills are discarded with solid waste, except at King Hussein 
cancer center, where a special mercury kit is used to contain and 
collect spills. 

20- Quantities of chemicals used in the laboratories are not well 
documented. As a result, the quantities of waste chemicals cannot 
be estimated.  

21- The reported chemicals that are used in the labs are: Xylene, 
Methanol, Chloroform. Isopropanol, Phenol, 2-Mercapto ethol, 
Ethilium Bromide, acids, alkalis, oxidants, reducing agents, 
formaldehyde, hydrochloric and sulfuric acids,sodium hypochlorite. 

22- Waste chemicals are disposed of either by on-site incineration, 
discharge to sewers, and discard with trash, except at King Hussein 
Cancer center, where it is collected, stored and transported to 
Swaqa hazardous waste site. 1 tons were sent in March 2006.  

23- Disinfection with sodium hypochlorite is used in most 
establishments, especially in laboratories, where liquid waste is 
treated with hypochlorite, left for 30 minutes and then discharged to 
sewers. 
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Interpretation of Laboratory Analysis Results 

 
There are no specific standards or instructions for liquid medical waste. Yet, 
there are standards for reclaimed domestic wastewater (JS 893:2007).  
According to Jordan’s Water Strategy and Policies, wastewater shall not be 
managed as waste. It must be collected and treated to standards that allow its 
reuse in unrestricted agriculture and other non–domestic purposes, including 
groundwater recharge. The obtained data suggested that the quality of the 
selected hospital effluents are in conformity with the criteria set by the 1998 
directions of the Water Authority (WAJ), regarding discharge to the public sewer 
system. 
 
The pH results of most samples fluctuate, as (6) samples show pH values 
between 6.14 and 6.9, whereas the other (8) samples show pH values between 
7.59 and 8.10.     
 
The observed COD, in samples 5 and 10, namely, Karak hospital wastewater 
treatment plant influent, and Al-Takhassusi hospital, was slightly higher than the 
allowable limit of 1500 mg/l for connecting to sewers without fees, beyond which 
higher fees will be charged by WAJ. It is expected that hospital effluents, 
specifically the streams coming from clinical laboratories to have a COD higher 
than that for domestic sewage and other wastewater streams from the hospital. 
The COD and BOD for sample 1, the wastewater from King Hussein Cancer 
Center, were very high, 6800 mg/l and 3600, repectively, which can be attributed 
to the extensive use of chemicals in the hospital. Total suspended solids (TSS) in 
samples 1 and 14, namely King Hussein Cancer Center and King Hussein 
Medical City where very high, 12882 mg/l and 3290 mg/l, respectively. 
 
This, in fact, was not expected as the King Hussein Cancer Center has a clearly 
defined waste management plan, that incorporates liquid wastes; and hazardous 
chemicals are stored on-site and sent to Swaqa hazardous waste site to be 
stored there. This stresses the need for conducting a comprehensive waste audit 
for the said hospital together with Al-Takhassusi, to identify the sources 
contributing to the high COD values.  
 
The concentration of certain substances such as heavy metals and trace 
elements are lower than that tolerated by the WAJ instructions, and appear to be 
lower than expected, especially for mercury and silver, as some of the practices 
within hospitals suggest. 
 
Fixer solutions are discharged to public sewers at some hospitals instead of 
collecting and storing for silver recovery.  The Hashemite Charity Organization 
has been collecting fixer solutions from hospitals in Jordan in order to recover 
valuable silver for some time now. Unfortunately, this collection process is not 
inclusive due to weak collaboration of some hospitals and/or inability to 
implement a complete collection program. Another source of silver is the stop 
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bath water and cleaning solutions, which is always discharged to sewers. Very 
few hospitals use digital imaging such as Al Istishari hospital, while others are in 
the process of shifting gradually toward that. 
 
Mercury thermometers are widely used in hospitals and large amounts are 
purchased annually. Most hospitals do not have sound mercury spill containment 
plans, thus it was expected to observe higher concentrations of mercury in the 
samples. 
 
Table 3 shows the average (arithmetic mean) quality of treated domestic 
wastewater from three wastewater treatment plants in Jordan.  This data is 
presented for comparison purposes.  
 
The Khirbet Assamra treatment plant is of special interest, as it receives 
domestic, as well as commercial and industrial effluents from the Amman-Zarka 
area that is heavily populated with residential, industrial and commercial 
activities. The quality of Khirbet Assamra effluent does not conform to the 
Jordanian standard No. 893 regarding COD, BOD, TSS, FOG, phenol, total 
nitrogen, total phosphates, chloride, and sodium. Yet this cannot be tracked back 
to wastewater discharges from hospitals as there are many other activities in that 
area that discharge bigger flows and larger amounts of chemicals and pollutants. 
Part of the effluent is mixed with fresh water at King Talal Dam and King 
Abdullah Canal water at the Jordan Valley. Assamra wastewater treatment plant 
is undergoing upgrading from stabilization ponds to mechanical (Activated 
Sludge) treatment, and will be in operation very soon with very high quality 
effluent. 
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Table 3 - Quality of Treated Domestic Wastewater Effluents 
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 Average concentrations (mg/l)-2006* 

pH (SU) 7.71  7.65 7.93 

BOD5 201 32 5 

COD 444 127 22 

TDS 1184 1296 610 

TSS 128 65 6 

FOG 19.20 <8.0 <8 

Phenol 0.071 0.045 0.015 

MBAS 8.82 2.29 0.07 

NO3-N 4.2 5.9 2.8 

NH3 108 24 8.0 

T-N 110 39 10 

PO4 55 8.0 12 

SO4 24   

Na 314 311 96 

Mg 35 22 49 

Al <0.016   

As <0.001   

B 0.16   

Cr 0.01   

Cu 0.003   

Fe <0.12   

Mn 0.05   

Ni <0.02   

Pb <0.01   

Se <0.1   

Cd <0.1   

Zn <0.009   

Hg <0.002   

Be <0.01   

Li <0.01   

Mo <0.1   

V <0.1   

Co <0.012   
* Arithmetic mean.  
** Source: "Annual Report on Water and Wastewater Quality Monitoring Program- MoEnv. 
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Conclusion and Recommendations 

Conclusion 

 
Management of liquid waste in healthcare establishments is generally poor; with 
great variations between newer and older hospitals. It is obvious that new 
hospitals have more advanced procedures in handling liquid waste and are more 
aware of pollution prevention alternatives. Nevertheless, the proper methods of 
treatment and/or disposal of liquid waste are unclear, with each hospital 
improvising its own routine, thus allowing for hazardous materials to reach the 
public sewers. Surprisingly, this was not reflected in the laboratory analysis 
results. 
 
These undesirable liquid waste management practices can be partly attributed to 
the lack of off-site licensed hazardous waste disposal facilities, and partly to the 
unawareness of healthcare workers of the adverse impacts of such wrong 
practices. Another key factor is that healthcare establishments are not subjected 
to WAJ instructions of 1998 to confirm compliance before connection to the 
public sewers. The absence of a hazardous waste manifest system and a 
detailed doable mechanism for such waste augments the issue.  
 
Other assessments must be conducted to detect trace contaminants such as 
halogenated organic compounds and other pharmaceutically active chemicals 
(PhAC's) in order to be able to draw solid conclusions regarding the effect of 
untreated hospital discharges on the operation of wastewater treatment plants, 
the receiving environment and health.  The potential effect of antibiotics and 
disinfectants and their possible connection to the development of antibiotic-
resistant organisms must be considered. Toxicity assessment must be developed 
and implemented in order to be able to link long term toxicity assessment with 
the presence of pharmaceuticals, disinfectants used both in diagnostics and in 
cleaning of surfaces, and detergents used in cleaning of surfaces and the 
interactions into the sewage network and treatment systems.  
 
The present data does not reveal if regular hospital discharges may be a source 
of toxic substances being carried by wastewater effluents to wastewater 
treatment plants and into the environment. Further research would be necessary 
to assess the environmental and health risk involved in exposing medical 
substances and metabolites to the environment. 
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Recommendations 

 
 

 Healthcare establishments must manage all liquid effluents properly for safe 
permitted discharge to public sewers. 

 Enforce WAJ instructions for discharge to public sewers. 

 Develop analytical capabilities of national laboratories for more advanced 
analytical and toxicity testing. 

 Establish procedures and mechanisms for proper waste management of  
different liquid waste streams within hospitals, and for preventing hazardous 
chemicals and materials from reaching the public sewers, which includes 
pretreatment requirements, for the following: 

- Laboratory wastewater (spent chemicals) 
- X-ray development wastewater (solutions) 
- Waste from Cheomotherpy patients 
- Pharmaceuticals 
- Disinfectants 
- Formaldehyde 
- Solvents 
- Mercury 

 Encourage waste minimization and pollution prevention within hospitals. 

 Implement PERI’s new waste manifest system in the medical waste 
management system. 

  Increase awareness of healthcare staff about the health and environmental 
hazards of liquid healthcare waste. 
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Annex 1  

Regulation No.1/2001 Management of Medical Waste 
 

 

 1/1001تعليمات إدارة النفايات الطبية رقم 
نظام معدل " 1001لسنة  11من النظام رقم (  1) من المادة ( د ) صادرة إستنادا لنص الفقرة 

من (  1) من المادة ( ب ) و إستنادا لنص الفقرة " لنظام ترخيص و إدارة المخابر الطبية الخاصة
 "مستشفيات الخاصةالنظام معدل لنظام " 1001لسنة   11نظام رقم

 
 

 التعريفات- 1

 -:تطبيق هذه التعليمات تعتمد التعريفات التالية تلغايا
- :النفايات الطبية 1-1

ختبةرات هي جميع النفايات الصلبة أو السائلة أو الغازية الناتجة عن مختلف مؤسسات الرعايةة الطبيةة والمو
البشرية و البيطرية وعيادات الطة  البيطةر   الطبية ومراكز الأبحاث الطبية ومصانع ومستودعات الأدوية

 .ومؤسسات التمريض المنزلي 
- :النفايات الطبية الخطرة 

هي ذلك الجزء من النفايات الطبية الذ  يمكن أن يتسب  في مخاطر صحية لاحتوائه على مواد لها واحةد  و
- :ن الخصائص التالية أو اكثر م

  العدوى - أ
 لجينات ا تسمم -  
  التسمم الكيماو  - ت
 الاشعاع - ث
   .أو القطع في جسم الانسان/الوخز و - ج

 :وتصنف النفايات الطبية الخطر  إلى الأنواع التالية 
- :النفايات المعدية  1-1-1

فيروسةات    بكتيريةا  ) وهي النفايات التةي تحتةو  أو يشةتبه أنهةا تحتةو  علةى مسةببات الأمةراض المعديةة 
 :وتشمل ( طفيليات   فطريات 

 .الأوساط الزراعية و المواد المستعملة لغاية تحاليل الأمراض المعدية في المختبرات - أ
 .وحدات الجراحة و التشريح نفايات -  
 .المرضى المعزولين في وحدات الأمراض المعدية  نفايات - ت
وألطيةةةة الأحذيةةةة والمراييةةةل ذات مةةةن أجهةةةز  وأدوات وففتةةةر و فةةةازات ؛وحةةةدات لسةةةيل الكلةةةى  نفايةةةات - ث

 . الواحد ستعمالالا
 . التجار حيوانات  - ج
- :أية أشياء لامست الأشخاص المصابين أو الحيوانات المصابة بأمراض معدية مثل  - ح

ليةةارات القطةةن والشةةاو الملوثةةة   المسةةحات و المخلفةةات الأخةةرى الملوثةةة بةةلأفرازات المةةريض   الأدوات 
 . سر  والمفروشات الشخصية للمريض   ألطية الأ

 -:(الباثولوجية ) النفايات التشريحية  1-1-1
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وهي النفايات التي لها عف ة بجسم المريض أو مكوناته مةن أنسةجة أو أعضةاء مريضةة تةم استئصةالها   أو 
أطةةراف أو أجةةزاء مبتةةور  أو أجنةةة ميتةةة أو سةةوائل الجسةةم مثةةل الةةدم  و الأفةةرازات الأخةةرى أو الأنسةةجة 

 .بر  المرسلة للفحص المخ
  -:النفايات الحاد   1-1-3

اكين والشةفرات كهي الأدوات التي  د تسب   طع أو وخز في الجسم البشر  مثل المحا ن  المشةارط والسةو
 .المستخدمة في العمليات الجراحية  المسامير    طع الزجاج المكسور وليرها 

- :النفايات الكيماوية 1-1-4
تجةة عةن الأعمةال التشخيصةية أو العفجيةة أو التجريبيةة أو وهي المخلفات الصةلبة أو السةائلة أو الغازيةة النا

 :أعمال التنظيف أو التطهير أو التدبير  و تتميز بصفة أو اكثر من الصفات التالية
 سامة - أ

و القواعةةد القويةةة ذات  1مسةةببة للتلكةةل كالأحمةةاض القويةةة ذات الأو الهيةةدروجيني ا ةةل مةةن  -  
 . 11الأو الهيدروجيني اكثر من 

 عالسريعة الاشت - ت
سةةريعة التفاعةةل كةةالمواد القابلةةة لفنفجةةار أو القابلةةة للتفاعةةل مةةع المةةاء أو شةةديد  الحساسةةية  - ث

 للصدمات
 سامة للجينات - ج

- :النفايات الدوائية 5 -1-1
وهةي المةواد الأوليةةة و الأدويةة و المستحضةةرات الصةيدلانية منتهيةة الصةةفحية أو ليةر المطابقةةة  

مال لسب  أو لآخر و كذلك بعض مخلفات الصةناعات الدوائيةة للمواصفات أو التي لم يعد لها استع
 .الصلبة وشبه الصلبة و السائلة و الغازية

  -:العبوات المضغوطة 6- 1-1
المبيةةدات أو الأكسةةجين أو عبةةوات وهةةي العبةةوات التةةي  ةةد تحتةةو  علةةى لةةازات مضةةغوطة مثةةل 

والتةي مةن الممكةن أن    ليرهةافةي  أعمةال عفجيةة أو  عملاوكسيد الاثلين و ليرها والتي  د تست
 .لضغط عال من الداخل أو الخارجتنفجر إذا ما تعرضت 

 -:النفايات السامة للجينات  1-1-7
هةةي نفايةةات شةةديد  الخطةةور  حيةةث مةةن الممكةةن أن تسةةب  طفةةرات ضةةار  أو تةةؤد  إلةةى إحةةداث و

 :تغييرات خلقية في الجسم البشر  أو تكون لها نتائج مسرطنة للخفيا و تشمل 
وهي تلك النفايات الناتجة عن عمليةات تصةنيع أو نقةل أو تحضةير : نفايات أدوية العفج الكيماو  

أو إعةةةداد أو إعطةةةاء العةةةفج الكيمةةةاو  مثةةةل الأدويةةةة منتهيةةةة الصةةةفحية و المحةةةا ن و  القفةةةازات 
و (  Hepa filters)والمفبو و الأوعيةة الملوثةة و مةواد إزالةة الانسةكا  و الففتةر المسةتهلكة 

الأدوية المتبقية مةن عمليةات التحضةير و إعطةاء العةفج و إفةرازات المةريض الةذ  يتلقةى العةفج 
الكيماو  كالبول و البراز و القيء خفل الفتر  الفحقةة لآخةر جرعةة و التةي يحةددها نةوع العةفج 

 .المواد المشعةالمعطى للمريض  و تشمل أيضا نفايات 
     -:النفايات المشعة  1-1-1

(  Nuclides )هةةي النفايةةات الصةةلبة أو السةةائلة أو الغازيةةة الملوثةةة بنويةةدات المةةواد المشةةعة و
فةي إجةراءات تشةخيص و تحديةد والبشرية  و السوائل ها في فحوصات الأنسجةلاعمالناتجة من است

 الأورام وعفجها و كذلك في أعمال البحوث الطبية التشخيصية و العفجية
- :لعالي من العناصر الفلزية الثقيلة النفايات ذات المحتوى ا 1-1-1

وهي جزء مةن النفايةات  الكيماويةة و تتميةز بسةميتها العاليةة مثةل الزئبةق النةاتج عةن كسةر أجهةز   
 يةةةاو الحةةةرار  و الضةةةغط  الكةةةادميوم النةةةاتج عةةةن بعةةةض أنةةةواع البطاريةةةات  المسةةةتهلكة نفايات 

 .في أ سام الأشعةالحواجز الخشبية المحشو  بالرصاص للو اية من الأشعاعات 
 - :النفايات 1-3

 .النفايات الطبية الخطر  كلها أو أ  نوع من أنواعهاويقصد بها
 -:الوحد   1-4

المؤسسة المصنع المسةةةتودع   المختبةةةر  مركةةةز  :و تشةةةملوحةةةد  العنايةةةة الصةةةحية يقصةةةد بهةةةا و
 .منه (3-1)ر م  فقر الخ أو أية جهة وردت تحت بند المجال في ال.…الأبحاث  
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 - :الترميد 1-5
هي عملية أكسد  جافة تتم على درجات حرار  عالية بحيث تختزل النفايات العضةوية و النفايةات و

القابلة للحرق و تحولها إلى مواد عضوية لير  ابلة للحرق و تؤد  إلى تقليل حجمها ووزنهةا إلةى 
 .حد كبير

  -:التطهير الكيماو   1-6
ية الد يقة بمةا تحتويةه مةن كائنةات ممرضةة هي عملية التخلص من أو تقليل أو تثبيط الكائنات الحو

 .بواسطة تعريضها لمواد كيماوية خاصة
- :المياه العادمة 1-7

وهي المياه التي استخدمت لغرض مةا ومةا تحتويةه مةن سةوائل أخةرى أو أجسةام صةلبة أو لةازات 
ميةاه كمياه تصريف الفضفت الآدميةة السةائلة و الصةلبة وال)ذائبة فيها و د تكون مياه عادمة آدمية 

و ةد تكةون ميةاه عادمةة ( الةخ...الناتجة عن المطةابخ وعةن تنظيةف الصةالات و المكاتة  والممةرات
 .صناعية ناتجة عن عمليات التصنيع المختلفة في المؤسسات الصناعية

 المجال- 1
 .تطبق هذه التعليمات على النفايات الطبية الخطر   1-1
 .كما تعامل النفايات المنزلية الأخرى(  لير الخطر)تعامل النفايات الطبية العادية  1-1
- :تطبق هذه التعليمات على  1-3

مؤسسات الرعاية الطبية المختلفة مثةل المستشةفيات المراكز الصةحية مراكز الأمومةة و  - أ
 .الطفولة العيادات الطبية بما فيها عيادات و مراكز ط  الأسنان

نتةاج اللقاحةات و الأمصةال و المختبةرات الطبيةة داخةل أو خةارج المستشةفيات و مراكةز إ -  
 .الدم وكبن

 .مصانع و مستودعات الأدوية البشرية و الأدوية البيطرية - ت
 .عيادات الط  البيطر  - ث
 .مراكز الأبحاث الطبية البشرية و البيطرية - ج

 .تطبق هذه التعليمات على مؤسسات القطاع العام و الخاص والمؤسسات شبه الحكومية 1-4
  .فعول من تاريخ صدورها في الجريد  الرسميةسارية الم تعتبر هذه التعليمات 1-5
 فرز النفايات و تعبئتها- 3
داخةةل الوحةةد  مةةن مسةةؤوليات الكةةادر فةةرز النفايةةات ووضةةعها فةةي عبوتهةةا المفئمةةة  تعتبةةر عمليةةة 3-1

 .أو الكادر التمريضي/الطبي و
 .ة من مكان تولد النفاياتيج  أن تتم عملية الفرز و التعبئة في ا ر  نقط 3-1
يجة  أن تةتم عمليةة الفةرز و التعبئةة فةي أكيةاو أو عبةوات وفقةا للةدليل اللةوني الةوارد فةي الجةةدول  3-3

 .أدناه
 ويية النفايات لأجدول يبين الدليل اللوني 

المميز لنوع  الوعاءلون  نوع الوعاء
 النفايات

 الر م نوع النفايات

 عبو أو  بفستيكي كيو
 ةبفستيكي

  -1 النفايات شديد  العدوى مراح

 عبو أو  بفستيكي كيو
 ةبفستيكي

النفايات المعدية الأخرى والنفايات  أصفر
 التشريحية و النفايات الحاد 

1-  

 عبو أو  بفستيكي كيو
 ةبفستيكي

  -3 النفايات الكيماوية بني

بشان  1/1117      يتم التعامل معها وفقا لتعليمات ر م
والتخلص منها بشكل آمن إدار  الفضفت المشعة 

 الصادر  عن وزار  الطا ة و الثرو  المعدنية

  -4 النفايات المشعة

 عبو أو  بفستيكي كيو
 ةبفستيكي

  -5 نفايات العفج الكيماو  ازرق

  -6 النفايات الطبية لير الخطر  اسود عبو أو  بفستيكي كيو
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 ةبفستيكي

 
ادارتهةةا ت المنزليةةة العاديةةة فةةي جميةةع مراحةةل تعامةةل النفايةةات الطبيةةة ليةةر الخطةةر  معاملةةة النفايةةا 3-4

 .(جمع نقل تخزين معالجة وتخلص نهائي)
يج  وضع النفايات الحاد  سواء كانةت ملوثةة أوليةر ملوثةة فةي عبةوات بفسةتيكية و يشةترط فةي  3-5

- :هذه العبوات تحقيق ما يلي
 .أن تكون ماد  العبو  مصنوعة من البفستيك لير المهلجن- ا 

 .العبو  مصنوعة من بفستيك  ابل للحرقأن تكون ماد   -  
 .أن تكون العبو  صلبة و متينة - ت
أن يكةةون للعبةةو  لطةةاء محكةةم ليةةر  ابةةل للفةةتح يسةةمح بلأدخةةال النفايةةات الحةةاد  فيةةه و لا  - ث

 .يسمح بخروجها منه
 .أن تكون العبو  لير نفاذه - ج
 .أن تكون العبو  لير  ابلة للكسر أو الثق  - ح
 .لها بواسطتهأن يكون للعبو  مقبض يدو  لحم - خ

يجةة  فةةرز النفايةةات شةةديد  العةةدوى مثةةل مخلفةةات مرضةةى الأمةةراض المعديةةة كالكوليرا الأوسةةاط  3-6
 .الزراعية المخبرية أو حيوانات التجار  عن بقية النفايات المعدية

- :يج  وضع النفايات المعدية في أكياو أو أوعية بفستيكية يشترط فيها تحقيق ما يلي 3-7
 .أن تكون  وية - أ

 لير مهلجن   وماد  العبو  مصنوعة من بفستيك  ابل للحرق أن تكون -  
 .و أن تكون لير مسربة - ت

يجةة  إجةةراء معالجةةة أوليةةة للنفايةةات شةةديد  العةةدوى مباشةةر  داخةةل الأ سةةام الطبيةةة المنتجةةة لهةةذه  3-1
أو وضةعها فةي فورمةالين ( (Autoclavingالنفايات من خفل تعقيمها بطريقةة مناسةبة كةالتبخير 

درجةةة (  10-)سةةاعة أو وضةةعها فةةي مبةةرد درجةةة حرارتةةه أ ةةل مةةن  14لمةةد   و% 10بتركيةةز 
 .مئوية وذلك الى حين التخلص منها بالطرق الصحيحة

  ؛ يجةة( Autoclaving)فةةي حةةال معالجةةة النفايةةات شةةديد  العةةدوى بةةالتبخير                    3-1
- :في أكياو أو أوعية بفستيكية يشترط فيها تحقيق ما يلي هاوضع

 (.متينة)كون  وية أن ت - أ
 .لير مهلجن  و ابل للحرق أن تكون ماد  العبو  مصنوعة من بفستيك -  
 .أن تكون لير مسربة - ت
 ( . Autoclavable)    أن تكون ماد  العبو  مصنوعة من بفستيك  ابل للتبخير - ث

ج  وضع نفايةات العةفج الكيمةاو  فةي أكيةاو أو أوعيةة بفسةتيكية يشةترط فيهةا أن تكةون  ويةة ي 3-10
 .ولير مسربة( تينةم)

يجةة  إعةةاد  النفايةةات الدوائيةةة و المستحضةةرات الصةةيدلانية منتهيةةة الصةةفحية أو التةةي لةةم يعةةد لهةةا  3-11
استعمال لسب  أو لآخر إلةى الصةيدلية لوضةعها فةي الكةيو أو الوعةاء المخصةص لهةذا النةوع مةن 

 .النفايات
مةن العبةوات التةي  المكونة ثها أومن انسكابات الأدوية أو تلو يج  وضع النفايات الدوائية المكونة 3-11

تحتةو  علةةى متبقيةات أدويةةة فةي الكةةيو أو الوعةاء المخصةةص لهةذا النةةوع مةن النفايةةات فةي مكةةان 
 .تولدها

- :يج  وضع النفايات الكيماوية في أكياو أو أوعية يشترط فيها تحقيق ما يلي 3-13
 (.متينة)أن تكون  وية  - أ

 .نوع النفايات الموضوعة فيها أن تكون مصنوعة من ماد  لير  ابلة للتفاعل مع -  
أن تكةون مصةةنوعة مةةن مةةاد  مناسةةبة تةةوفر لهةةا الحمايةةة مةةن العوامةةل الخارجيةةة التةةي  ةةد  - ت

 .تؤثر على نوع النفايات الموضوع فيها كالهواء و الحرار 
منع وضع اكثر مةن نةوع مةن النفايةات الكيماويةة فةي نفةو الوعةاء إذا كةان لهةا  ابليةة التفاعةل مةع ي 3-14

 .بعضها البعض
 .يج  وضع النفايات ذات المحتوى العالي من العناصر الفلزية الثقيلة في عبوات خاصة بها 3-15
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الفارلةةة فةةي أكيةةاو النفايةةات الطبيةةة ليةةر ( الايروسةةولات)المضةةغوطيجةوز وضةةع عبةةوات الةةرذاذ  3-16
 .بواسطة الترميدمعالجتها الخطر  شريطة عدم 

المحةةةا ن و نخفض مثةةةل المسةةةحاتيجةةةوز وضةةةع النفايةةةات المعديةةةة ذات المسةةةتوى الأشةةةعاعي المةةة 3-17
النفايةات المعديةة  عبةواتالمستخدمة في الأجراءات التشخيصية و العفجية بالأشعة فةي أكيةاو أو 

 .الترميد بواسطةشريطة أن تكون معالجتها 
الفزمةةة لوضةةع  (أكيةةاو و عبةةوات) الأوعيةةة يجةة  علةةى إدار  الوحةةد  تةةوفير الأعةةداد الكافيةةة مةةن 3-11

ومراعةا  التزويةد بالأحجةام و الألةوان التةي تتناسة  مةع حجةم و نةوع النفايةات النفايات الطبية فيهةا 
 .التي ستوضع فيها

يج  على إدار  الوحد  توفير الأعداد الكافية من حامفت الأوعية التي ستوضع النفايةات فيهةا مع  3-11
 .المحمولة عبو مراعا  أن يكون لون الحاملة مطابقا للون الكيو أو ال

ت في جميع منةاطق الوحةد  مةع مراعةا  أن تكةون موضةوعة فةي أ ةر  نقطةة يج  توزيع الحامف 3-10
 .من مكان تولد النفايات

 .يج  كتابة تعليمات فرز النفايات و تعليقها في مكان بارز في منطقة تولد النفايات 3-11
 .حجمها ثلثييج  أن لا تملأ الأكياو بالنفايات بأكثر من  3-11
سةةةتخدام الشةةةرائط لأمحةةةدد وذلةةك بةةةربط العنةةق أو بيجةة  إلةةةفق الكةةيو عنةةةد امتفئةةه إلةةةى الحةةد ال 3-13

 .ستخدام الشرائط البفستيكية ذاتية الألفقلأالبفستيكية الفصقة أو ب
 .يمنع إلفق الأكياو بالمشابك أو المف ط المعدنية 3-14
بفسةةتيكية مةةن ليةةر النةةوع الةةذ  يسةةمح بةةدخول النفايةةات ولا يسةةمح  عبةةواتسةةتخدام إفةةي حةةال  3-15

بلأحكةام بواسةةطة لطةةاء  العبةةواتا إلةةى الحةةد المحةدد   فيجةة  إلةفق هةةذه متفئهةإبخروجهةا منةةه  و
 .خاص

ليةر  عبةو في حال حدوث خطأ في فرز نةوع مةن النفايةات الطبيةة الخطةر  بوضةعها فةي كةيو أو  3-16
 . يمنع تصحيح الخطأ و يترك الوضع على ما هو عليه نوعهاالمخصص ل

وعاء مخصص لوضع النفايةات الطبيةة  و في حال وضع النفايات الطبية الخطر  خطأ في كيو أو 3-17
 . فيه  فيج  معاملة النفايات الطبية المخلوطة معاملة النفايات الطبية الخطر 

يج  مراعا  القيم و التقاليد السائد  المتعلقة بةالتخلص مةن الأجنةة الميتةة و الأعضةاء المبتةور  مةن  3-11
 أسةبا إزالةة نهةا مةع مراعةا  في طريقة التخلص م جسم الأنسان و ذلك باستشار  أصحا  العف ة
  .أعفه( 1-3)الخطور   في حال وجودها حس  ماورد في 

 جمع و نقل النفايات في الوحدة- 4
 .النفايات الممتلئة في مناطق تولدها عبواتيج  المحافظة على عدم تراكم أكياو و  4-1
النفايةةات مةةن مكةةان تولةةدها إلةةى مكةةان  عبةةواتكيةةاو ويجةة  وضةةع برنةةامج محةةدد لجمةةع و نقةةل أ 4-1

 .على أن لا تتجاوز مد  مكثها في مكان تولدها يوما واحدا و بدورية مناسبة تخزينها
 .النفايات من مكان تولدها  بل وضع بطا ة بيان عليهاوعبوات يمنع جمع و نقل أكياو  4-3
- :يج  أن تحتو  بطا ة البيان على المعلومات التالية 4-4

 .النفايات لوحد  و القسم الناتجة عنهأسم ا - أ
 .العبو نوع النفايات الموجود  في الكيو أو  -  
 .تاريخ الجمع - ت

 .امباشر  بعد نقله ةالممتلئ العبو مكان الكيو أو   جديد عبو أو  جديد يج  وضع كيو 4-5
يجةةة  نقةةةل النفايةةةات مةةةن مكةةةان إلةةةى آخةةةر داخةةةل الوحةةةد  بواسةةةطة عربةةةات أو حاويةةةات  لهةةةةا  4-6

 .هذه الغاية عجفت مخصصة ل
- :يج  أن تتوفر في عربة أو حاوية النقل الخصائص التالية 4-7

 .سهولة‌التحميل‌و‌التفريغ‌‌‌ -‌أ

 .ذات‌أسطح‌ملساء‌لسهولة‌التنظيف‌و‌التطهير -‌ب

الأكيدداأ‌أو‌الواددوات‌أ ندداء‌‌‌عدد و‌ودددوا‌اوايددا‌ؤدداال‌ ددزاق‌ألددت‌ م يدد ‌أو‌أ دد  ‌ -‌ت

‌.التحميل‌و‌التفريغ

يوميةةا أو مباشةةر  فةةي حةةال حةةدوث تسةةر  أو انسةةكا  علةةى يجةة  تنظيةةف و تطهيةةر وسةةيلة النقةةل  4-1
 .سطح وسيلة النقل
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 .يج  التأكد من وصول أكياو النفايات مغلقة و سليمة في نهاية عملية النقل 4-1
 تخزين النفايات - 5
والخاصةةةة  431/1115يجةةة  التقيةةةد التةةةام بمةةةا نصةةةت عليةةةه المواصةةةفة القياسةةةية الأردنيةةةة ر ةةةم  5-1

 .بالاحتياطات الو ائية لخزن المواد الخطر 
 .يج  تحديد مو ع تخزين النفايات في الوحد  5-1
 أمةةاكنعةةن مسةةتودعات و عةةن بقيةةة أ سةةام الوحةةد  وبعيةةدا يجةة  أن يكةةون مو ةةع التخةةزين منفصةةل 5-3

 .عنابر المرضى تحضير الطعام وعن
معدات التنظيةف و التطهير معةدات :منيج  أن يكون مو ع التخزين  ريبا من أماكن التزويد بكل  5-4

 .الو اية الشخصية وأوعية النفايات
 .يج  أن يتناس  حجم و مساحة مو ع التخزين مع حجم النفايات المنتجة و دورية نقلها إليه 5-5
سةاعة فةي فصةل  14ساعة في فصل الشتاء و عةن  41يج  أن لا تزيد فتر  تخزين النفايات عن  5-6

 .االصيف ما لم يكن المكان مبرد
- :يج  توفر الخصائص التالية في مكان التخزين 5-7

الأرضية منشأ  من ماد  صلبة   لير نفاذه و ملساء سةهلة التنظيةف و التطهيةر مخدومةة  - أ
 .بنظام تصريف صحي جيد

 .متر 1ر5الجدران ملساء و مصقولة على ارتفاع لا يقل عن  -  
 .مزود بمصدر للماء لغايات التنظيف - ت
 .لجيد الأضاء  الجيد  و التهوية ا - ث
 .سهولة دخول العمال المكلفين بنقل و مناولة النفايات  - ج
 .إمكانية إلفق المكان لمنع دخول الأشخاص لير المعنيين - ح
 .إمكانية الدخول السهل لمركبات نقل و جمع النفايات - خ
 .الحماية من أشعة الشمو و عوامل المناخ - د
 .منع دخول الحيوانات و الطيور و الحشرات - ذ

 .يكفل سفمة النفايات المخزنة باسلو داخل مو ع التخزين  يج  ترتي  النفايات 5-1
( 4-5) والفقةرات مةن (1-5)        لفقةرا يجة  تحقيةق   في حةال تخةزين النفايةات خةارج الوحةد  5-1

مد  التخزين في مجموعها الفترات الةوارد   من الشروط السابقة   وعلى أن لا تتجاوز( 1-5)إلى 
 .أعفه( 6-5) الفقر في 

 لنفايات خارج الوحدةنقل ا- 6
تعتبر يملية حزم أويية النفايات و وضع بطاقة البيان يليها والتوجيه بنقلها إلى مكان آخرر خرارج  6-1

 .الوحدة من مسؤولية منتج النفايات
- :في حال نقل النفايات إلى خارج الوحد  يج  مراعا  الأمور التالية  6-1
ج  الأخذ بجميةع الاحتياطةات الفزمةة لمنةع تسةر  السةوائل مةن النفايةات أو ي 6-1-1

 .انسكابها
يج  على العةاملين فةي النقةل معرفةة التعليمةات والأجةراءات المتبعةة فةي حالةة  6-1-1

 .حدوث تسر  أو انسكا   للنفايات المنقولة أو أية حوادث أخرى
- :يليفي كل عملية نقل يج  تزويد السائق ببيان رسمي يبين ما  6-1-3

 .نوع النفايات و المكونات الخطر  الرئيسة التي تحتويها- أ
 .طريقة التعامل مع الحوادث الطارئة-  
 .اسم الجهة الواج  الاتصال بها في حالة و وع حادث ما- ت
 .اسم الجهة المراد نقل النفايات إليها- ث
 .الطريقة المنو  معالجة النفايات بواسطتها- ج

 .لنقل النفايات الطبية فقط ، ويمنع استخدامها لأية أغراض أخرى يجب أن تخصص المركبة 6-3
 .ستخدام المركبة المزود  بضالطة لنقل النفايات الطبيةإ يمنع 6-4
سةتخدام الحافلةة المفتوحةة تحةت أ  ظةرف إيج  أن تزود المركبة بغطاء محكم و يمنع   6-5

 .من الظروف
 .اد يج  أن تكون  وية و تتحمل الانعطاف على المنعطفات الح 6-6
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 .يج  أن يكون جسم المركبة الذ  يحتو  النفايات منفصف عن كابينة السائق  6-7
يجةة  أن يكةةون جسةةم المركبةةة الةةذ  يحتةةو  النفايةةات مصةةمم بطريقةةة تمنةةع وصةةةول   6-1

 .الصدمات إلى النفايات في حالة الحوادث
هل يج  أن يكون السطح الداخلي لكابينة النفايةات الطبيةة أملةو لا يوجةد بةه زوايةا و سة  6-1

 .الغسل و التطهير
 .يج  لسل و تطهير المركبة في نهاية كل يوم أو بعد كل انسكا   بطريقة مناسبة 6-10
 .متر1ر1رتفاع الجسم الداخلي لكابينة النفايات عن إيج  أن لا يقل  6-11
 .يج  أن يعلق ميزان لقياو درجة الحرار  داخل كابينة النفايات 6-11
غ و ينصةةح باسةةتخدام المركبةةات التةةي يجةة  أن تكةةون المركبةةة سةةهلة التحميةةل و التفريةة 6-13

 .يجر  رفع حاوياتها ذاتيا
يجةة  أن يكتةة  علةةى جسةةم المركبةةة الخةةارجي عبةةار  نفايةةات طبيةةة خطةةر  مةةع الرمةةوز  6-14

المناسبة المتعارف عليها بالأضافة إلى ر م هاتف طوارئ لفتصال بةه فةي حالةة حةدوث 
 .وأن يكت  كذلك اسم و عنوان النا ل و ر م هاتفه طارئ 

- :  أن تحتو  المركبة على وسيلة اتصال مناسبة وعلى المعدات التاليةيج 6-15
 .وأحذية سفمة     نظارات فازاتمريول   : معدات و اية شخصية و تشمل- أ

 .أدوات و مواد التنظيف و التطهير الضرورية-  
 .مواد معالجة انسكابات- ج
 .ضرورية للإسعاف الأوليصندوق إسعافات أولية مزود بكافة المستلزمات الطبية ال- د

يجب أن تكون كابينة النفايات في المركبة مبردة في حال تجاوزت مدة التخزين يما هرو وارد فري  6-16
 .من تخزين النفايات(6-5)رقم  الفقرة

و نقرل النفايرات مرع مرا هرو منصروص يليره فري ( ينونرة)يجب أن تتوافق يملية تغلير  و تعرير   6-17
وتررداول و نقررل النفايررات الخطرررة داخررل المملكررة أو ا تفاقيررات التشررريعات الوطنيررة الخاصررة برر دارة 

 .الدولية ذات العلاقة إذا كانت النفايات معدة لنقلها خارج حدود المملكة للمعالجة
يجررب أن يكررون يمررال نقررل النفايررات الطبيررة و سررائقو المركبررات المسررؤولين يررن تحميررل و تفريرر   6-11

ل فرري مجررال يملهررم وأن يكونرروا يلررى إلمررام و ويرري أكيرراا النفايررات الطبيررة تلقرروا الترردريب الكامرر
 .صحي بخطورة النفايات المنقولة

يجب أن تعلق إجراءات معالجرة انسركاب النفايرات الطبيرة فري مكران برارز فري المركبرة  سرتعمالها  6-11
 .يند الحاجة من السائق أو غيره

  الفرور  ليرتم معالجرة في حال حدوث انسكاب للنفايات أثناء النقل فيجب يلى سائق المركبة التبلير 6-10
 .وتنظي  ا نسكاب و مكان حدوثه بأسرع وقت ممكن

 

 

يرن مركرز تجميرع النفايرات تعبئرة نمروذج خراص ببيانرات ( ضرابط ارتبراط)يلى الشخص المسرؤول 6-11
شحنة النفايات المنقولة بحيث تبرين نويهرا و كميتهرا و يسرلم هرذا النمروذج إلرى السرائق ليرتم التوقيرع 

 .بل الشخص المسؤول ين محطة المعالجة المتوجهة إليها المركبةيليه با ستلام من ق
 
 طرق معالجة النفايات و التخلص النهائي. 7
 الترميد 7-1
 في حال استخدام المرمد ذ  غر  ا حتراق المزدوجة  7-1-1

 (Double Chamber Incinerators ): 
 
 :لمعالجة أنواع النفايات التاليةستخدام المرمد يجوز ا - أ

 النفايات المعدية -1
 النفايات الحاد  -1
 النفايات التشريحية -3
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نفايات العفج الكيماو  و ذلك شريطة وجود لرفة احتراق ثانية ذات درجة حةرار  حةرق لا تقةل  -4
حةرق لا درجة مئوية و فتر  مكوث للغازات لا تقةل عةن ثةانيتين أو درجةة حةرار  ( 1100) عن 

 .درجة مئوية و فتر  مكوث للغازات لا تقل عن خمو ثوان( 1000) تقل عن 
- :يمنع استخدام المرمد لمعالجة أنواع النفايات التالية -  

 (.  Ampoules)العبوات المضغوطة و الانبولات  -1
 .النفايات ذات المحتوى العالي من العناصر الفلزية الثقيلة -1
سةةتيكية مهلجنةةة أو أمةةفح الفضةةة و فضةةفت التصةةوير أو  النفايةةات التةةي تحتةةو  علةةى مةةواد بف -3

 .التصوير الشعاعي
- :يجب تحقيق الشروط التالية في تصميم و تشغيل  المرمد- ج

 أن لا تقل درجة حرار  الحرق في الغرفة الأولى عن  -1
 درجة مئوية و في الغرفة الثانية عن(  100 – 100)
 .درجة مئوية(  1100 – 100) 

ر  حةةرق النفايةةات فةةي الغرفةةة الأولةةى عةةن سةةاعة واحةةد  مةةع وجةةود الوسةةائل الفزمةةة أن لا تقةةل فتةة -1
 .لضمان الخلط الجيد للنفايات مع الهواء   و فتر  مكوث الغازات في الغرفة الثانية عن ثانيتين

مةن % 100أن تستوع  لرفة الاحتراق الثانيةة كميةة مةن الهةواء بمقةدار هةواء زائةد لا يقةل عةن  -3
 .محسوبة مع ضمان وجود تدفق عالي الاضطرا كمية الهواء ال

أن تكةةون فتحةةة إدخةةال النفايةةات ذات حجةةم كةةافي لأدخالهةةا بسةةهولة وكةةذلك بالنسةةبة لفتحةةة إخةةراج  -4
 .الرماد

عةةدم البةةدء بتلقةةيم النفايةةات  بةةل وصةةول درجةةة الحةةرار  فةةي لةةرف الاحتةةراق إلةةى الحةةدود الةةدنيا  -5
على أنه ( درجة مئوية في الغرفة الثانية 100 درجة مئوية في الغرفة الأولى و 100)المسموحة 

في أ  حال من الأحوال يج  عدم البدء بالحرق فةي الغرفةة الأولةى  بةل أن تصةل درجةة الحةرار  
 .درجة مئوية(  100) في الغرفة الثانية إلى

 -(: Rotary Kilns)                        الأفران الدوارةالمرمد ذ  في حال استخدام  7-1-1
- :يجوز استخدام المرمد لمعالجة أنواع النفايات التالية- أ

 .النفايات المعدية -1
 .النفايات الحاد  -1
 النفايات التشريحية -3
 .النفايات  الكيماوية -4
 .النفايات الدوائية -5
 .نفايات العفج الكيماو  -6

- :يمنع استخدام المرمد لمعالجة أنواع النفايات التالية-  
 .العبوات المضغوطة -1
 .ذات المحتوى العالي من  العناصر الفلزية الثقيلةالنفايات  -1
 :يج  تحقيق الشرطين التاليين في تصميم و تشغيل المرمد- ج

درجة مئويةة وأن لا يقةل زمةن مكةوث ( 1100)أن لا تقل درجة حرار  لرفة الاحتراق عن  -1
 .الغازات في لرفة الاحتراق عن ثانيتين

 .و فتحة في  اع الفرن لأزالة الرماد الناتج توفر فتحة علوية في الفرن لتلقيم النفايات -1
- :أحكام يامة في  الترميد 7-1-3

عن أ ر  تجمع سكني  و تعتبةر ( متر  500) يج  أن يبعد مو ع إ امة المرمد مسافة لا تقل عن  . أ
حةدود الوحةد  هةةي حةدود التجمةةع السةكني فةةي حةال وجةود المرمةةد داخةل التنظةةيم   و يعتبةر التجمةةع 

 .1كم 1ر  بيوت سكنية مأهولة تجمع فيما بينها مساحة لا تقل عن السكني وجود عش
يج  على الوحدات التي لها مرمدات تستخدمها حاليا في التخلص من نفاياتهةا   و لا تحقةق الشةرط  .  

الوارد فةي الفقةر  السةابقة  تصةوي  أوضةاعها خةفل مةد  لا تتجةاوز سةنة اعتبةارا مةن صةدور هةذه 
ية على أن تلتزم بتنفيذ و تحقيق كافة الأجةراءات و المتطلبةات الفزمةة التعليمات في الجريد  الرسم

 .بموج  هذه التعليمات باستثناء شرط البعد عن التجمعات السكنية
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يج  توفر وسائل السيطر  علةى ملوثةات الهةواء المنبعثةة مةن المرمةد و الفزمةة لتحقيةق مةا نصةت  . ت
اصةة بتحديةد الحةدود القصةوى المسةموح بهةا الخ 1111/1111عليه المواصفة القياسةية الأردنيةة  

لملوثةةات الهةةواء المنبعثةةة مةةن المصةةادر الثابتةةة و لتحقيةةق عةةدم تجةةاوز الحةةدود القصةةوى لأنبعاثةةات 
 .الملوثات الهوائية الوارد  في الجدول أدناه

 .جدول يبين الحدود القصوى لبعض انبعاثات الملوثات الهوائية

‌الح ‌الأقصت‌ل ناوا ات
 لر ما الملوثات

- 1 (    PM)الد ائق الكلية  3م/ملغم 100

 3م/نانو لرام *115

 3م/نانو لرام ** 1ر3
 الديوكسينات و الفيورينات

 (Dioxins /Furans ) 
1 -

- 3 (  SO2) ثاني أكسيد الكبريت  3م/ملغم 1500

- 4 (  Hg) الزئبق  3م/ملغم 0ر55

 ( (Polychlorinated dibenzo-p-dioxins يمثل مجموع*  
 ( Polychlorinated dibenzofurans) و               

 (           Tetrachlorinated dibenzo-p-dioxi -2,3,7,8يمثل **   
toxic equivalent based on the 1989 international toxic equivalency factors)  

 
 .منه يج  أن يتم تبريد الرماد الناتج عن عملية الترميد  بل التخلص . ث
يجوز تعبئة الرماد في كيو بفستيكي مزدوج أسود اللةون وإلف ةه بلأحكةام و معاملتةه مةع النفايةات  . ج

 .الطبية لير  الخطر  في عمليات النقل و التخلص النهائي الفحقة
 .يمنع استخدام المرمدات ذوات لرفة الاحتراق المنفرد  أو استخدام الطرق البدائية في الترميد . ح

 
  (Chemical Disinfection )الكيماو  التطهير  7-1
يجوز استخدام طريقة التطهير الكيمةاو  لمعالجةة بعةض أنةواع مةن النفايةات المعديةة مثةل النفايةات الحةاد  و  -1

- :الأحجام الصغير  من النفايات المعدية الأخرى شريطة مراعا  ما يلي
يقةةةة المةةةراد الكائنةةةات الد ( أنةةةواع)اسةةةتخدام نةةةوع و كميةةةة المطهةةةر المفئةةةم لنةةةوع  - أ

 .تطهيرها
 .النفايات  بل تطهيرها( فرم)تقطيع  -  

إضةافة المةةاء أثنةاء عمليةةة التقطيةةع لضةمان عةةدم ارتفةةاع درجةات الحةةرار  و ضةةمان  - ت
 .وصول المطهر إلى مختلف أجزاء سطح النفايات 

 .معاملة السوائل الناتجة عن العملية كفضفت سائلة خطر  يج  معالجتها - ث

تةداول المةاد  المطهةر  وفقةا لمةا نصةت عليةه تعليمةات  مراعا  اشةتراطات تخةزين و - ج
 ( ( Manufacturer Data Sheetالشركة الصانعة 

 .أعفه( 1-1-7)يمنع استخدام هذه الطريقة لمعالجة أنواع النفايات لير الوارد  في      7-1-1
 ( (Thermal Treatment المعالجة الحرارية  7-3
- :عالجة النفايات المعدية و النفايات الحاد  شريطة مراعا  ما يلييجوز استخدام هذه الطريقة لم 7-3-1

 .تقطيع النفايات  بل وضعها في المفاعل    - أ
و ( درجةة مئويةة 111)  تشغيل المفاعل علةى درجةة حةرار  لا تقةل عةن  -  

في حال استخدام ) ساعات( 4-1)و فتر  مكوث ( بار 5-1)ضغط جو  
 (.المعالجة الحرارية الرطبة

درجةة مئويةة  140-110)مفاعل على درجة حرار  لا تقل عةن تشغيل ال - ت
د يقةةة  و معاملةةة السةةوائل الناتجةةة عةةن  10و فتةةر  مكةةوث لا تقةةل عةةن ( 

في حال اسةتخدام المعالجةة )العملية كفضفت سائلة خطر  يج  معالجتها 
 (.الحرارية الجافة

 .أعفه( 1-3-7)في   يمنع استخدام هذه الطريقة لمعالجة أنواع النفايات لير الوارد   7-3-1
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يج  إجراء معالجة أولية للنفايات شديد  العدوى مباشةر  داخةل الأ سةام الطبيةة والبحثيةة  7-3-3
المنتجة لهذه النفايةات كةالمختبرات و لةرف و أجنحةة العةزل مةن خةفل تعقيمهةا بطريقةة 

مةثف  علةى أن لا تقةل درجةة حةرار  جهةاز التبخيةر ( Autoclaving)مناسبة كالتبخير 
 60بةةار و فتةةر  مكةةوث  1درجةةة مئويةةة و ضةةغط جةةو   (  111) عةةن( وكليةةفالاوت)

 .أعفه( 1-3)د يقة أو كما ورد في 
 : أحكام يامة في المعالجة والتخلص النهائي  7-4
- :على الجهة التي ستقوم بعملية المعالجة الالتزام بما يلي 7-4-1

معالجةة و علةى الحصول علةى الموافقةة المسةبقة علةى المو ةع الةذ  سةتتم فيةه ال - أ
طريقةةة المعالجةةةة مةةن  بةةةل وزار  الصةةةحة و الجهةةات الرسةةةمية الأخةةةرى ذات 

 .العف ة
يجة  أن يتةوفر فةي مو ةةع وحةد  المعالجةة البنيةة  التحتيةةة الفزمةة مةن خةةدمات  -  

مةةةاء و كهربةةةاء واتصةةةالات و مسةةةتلزمات حمايةةةة المو ةةةع مةةةن العةةةابثين ومةةةن 
 .ق الفزمة لخدمة العاملينالحيوانات و الطيور و كذلك يج  توفير المراف

الالتةةةزام بتعليمةةةات الشةةةركة الصةةةانعة لجهةةةاز المعالجةةةة فيمةةةا يتعلةةةق بطةةةرق و  - ت
ظةةةروف تركيةةة  و تشةةةغيل وصةةةيانة الجهةةةاز و بمةةةا يةةةتفءم مةةةع تحقيةةةق هةةةذه 

 .التعليمات
مختصةين و ( فنيةين )تشغيل و صةيانة و مرا بةة وحةد  المعالجةة بواسةطة فنةي  - ث

خدام معةدات الو ايةة الشخصةية المفئمةة لنةوع مدربين مع وجو  الالتزام باست
 .المعالجة

التأكد من كفاء  عملية المعالجةة و ذلةك بتةوفير متطلبةات إجةراء الفحوصةات و  - ج
القياسةةةةةات البيولوجيةةةةةة والكيميائيةةةةةة و الفيزيائيةةةةةة الفزمةةةةةة والاحتفاظ بنتةةةةةائج 
الفحوصات و القياسات في سجل خاص لهةذه الغايةة لاطةفع الجهةات الرسةمية 

 .ات العف ة عليهاذ
تةوفير لوحةة عةدادات علةى وحةد  المعالجةة تبةين ظةروف تشةغيلها مةن  ةراءات  - ح

درجات الحرار    كميات تدفق الهواء   كميةات تةدفق الو ةود و مةا إلةى ذلةك   
ويج  اتخاذ الأجراءات الفزمة من  عمليات معةاير  وصةيانة لضةمان تطةابق 

 .القيم  المقروء  مع القيم  الفعلية
ويد بوسائل السةيطر  الفزمةة علةى الانبعاثةات الهوائيةة الناتجةة عةن عمليةة التز - خ

المعالجةةة وفقةةا للحةةدود الوطنيةةة المعمةةول بهةةا أو للحةةدود الدوليةةة فةةي حةةال عةةدم 
 .توفرها في الحدود الوطنية

وضةةع إسةةتراتيجية بديلةةة و مناسةةبة لمعالجةةة النفايةةات فةةي حةةال تعطةةل وحةةد   - د
 .المعالجة لسب  أو لآخر

 Microwave)              اسةةةةةتخدام طريقةةةةةة الأشةةةةةعاع بالموجةةةةةات الد يقةةةةةة يجةةةةةوز  7-4-1
Irradiation   ) لمعالجةةةة النفايةةةات المعديةةةة والنفايةةةات الحةةةاد  شةةةريطة تقطيعهةةةا و
 .ترطيبها بالمياه

المكةةا  التةةي تتةةرك فيهةةا النفايةةات )يمنةةع طةةرح النفايةةات فةةي موا ةةع مكةةا  النفايةةات المفتوحةةة  7-4-3
 (. مكشوفة كليا أو جزئيا

يجوز التخلص مةن النفايةات المعديةة فةي موا ةع مكةا  النفايةات المصةممة و المشةغلة بطريقةة  7-4-4
- :الطمر الصحي شريطة توفر ما يلي 

العف ةةةة و الجهةةةة    موافقةةةة وزار  الصةةةحة و الجهةةةات الرسةةةمية الأخر ةةةذات . أ
 .المسؤولة عن المك 

 .سهولة الوصول إلى مو ع  المك  .  
 .و العمالة المدربة الفزمة لادار  العملية وجود الكادر الهندسي الفزم . ت
 .تجهيز و تخصيص جزء من المو ع مسبقا لاستقبال هذا النوع من النفايات . ث
تبطةةين أرضةةية و جوانةة  المو ةةع المخصةةص ببطانةةة محكمةةة و ليةةر مسةةربة  . ج

 .لضمان عدم تسر  المياه العادمة أو العصار  الراشحة الناتجة عن العملية
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 .بة لتجميع العصار  الراشحة الناتجة و معالجتهاوضع التدابير المناس . ح
تنظيم أسةلو  العمةل بمةا يكفةل نشةر و رص النفايةات فةي مسةاحات محةدود  و  . خ

 .تغطيتها يوميا
 .توفير خنادق حول المو ع لحمايته من المياه السطحية . د
تةةوفير لطةةاء نهةةائي يكفةةل حمايةةة طبقةةات النفايةةات مةةن وصةةول ميةةاه الأمطةةار  . ذ

 .الراشحة إليها
لمعالجةة النفايةات الكيماويةة أو الدوائيةة ( Encapsulation)وز استخدام طريقة الكبسلة يج 7-4-5

أو الحاد  بوضعها في حاويات معدنية أو بفستيكية  وية و مفئمة لنوعية المةاد  المعبةأ  فيهةا 
بحيةةث تعبةةأ ثفثةةة أربةةاع الحاويةةة بالنفايةةات ثةةم يعبةةأ بةةا ي الفةةرار بمةةواد مالئةةة مثةةل الرلةةو  

ستيكية أو خلطة رمل إسفلتي أو خليط إسمنتي أو ما شابه ذلك و بعد أن يجف الخليط يةتم البف
و بموافقةةة وزار           إلةةفق الحاويةةة بلأحكةةام و الةةتخلص منهةةا فةةي مكةة  نفايةةات معتمةةد

 .الصحة و الجهات الرسمية الأخرى ذات العف ة
نفايات الدوائية أو الرماد النةاتج لمعالجة ال(  Inertization) يجوز استخدام طريقة التخميل  7-4-6

و فيمةةا يتعلةةق .عةةن الترميةةد الةةذ   ةةد يحتةةو  علةةى تركيةةز عةةالي مةةن العناصةةر الفلزيةةة الثقيلةةة 
بالنفايات الدوائية فيج  تفريغ كميات الدواء الصلبة من عبواتها ثم طحنها و خلطها مع المةاء 

% 15    ( كلةةةو ) ر جيةةة% 15نفايةةةات   % 65 -:و الجيةةةر و الأسةةةمنت بالنسةةة  التاليةةةة 
و بعد أن يجف الخليط السابق يتم التخلص منه في مك  نفايةات معتمةد . ماء %  5إسمنت   

 .والجهات الرسمية الأخرى ذات العف ة و بموافقة وزار  الصحة 
فةةي حةةال اسةةتخدام عمليةةات التطهيةةر الكيمةةاو  أو الحةةرار  أو  المعالجةةة بالأشةةعاع فيجةةوز   7-4-7

اتج هةذه العمليةات فةي مكبةات النفايةات المعتمةد  و التةي تعمةل بطريقةة التخلص النهائي من نو
و الجهةةات الرسةةةمية ذات        الطمةةر الصةةحي السةةليم شةةريطة أخةةذ موافقةةة وزار  الصةةحة

العف ةةة   و فةةي حةةال عةةدم الموافقةةة فيتوجةة  إجةةراء عمليةةة معالجةةة ثانويةةة أخةةرى لنةةةواتج 
 .العمليات السابقة كالترميد أو الكبسلة

 Chemical) ز معالجةةةة نفايةةةات العةةةفج الكيمةةةاو  بطريقةةةةة التحليةةةل الكيمةةةاو  يجةةةو 7-4-1
Degradation   ) شةةريطة موافقةةة وزار  الصةةحة علةةى الطريقةةة  المنةةو  اتباعهةةا لهةةذه

 .الغاية
 .يمنع ترميد العبوات المضغوطة 7-4-1
يج  التخلص من  العبةوات المضةغوطة كبيةر  الحجةم مثةل اسةطوانات الأكسجين اسةطوانات  7-4-10

د الاثلةةين   وليرهةةا بلأعادتهةةا إلةةى المصةةدر أو إرسةةالها إلةةى الجهةةات المختصةةة لابطةةال اكسةةي
 .خطورتها تحت ظروف مسيطر عليها

يجةة  علةةى إدار  الوحةةد  اتبةةاع الأسةةالي  المختلفةةة لتقليةةل كميةةة النفايةةات مثةةل الأعةةاد  إلةةى  7-4-11
 .المصدر أو إعاد  الاستعمال أو  التدوير أو ليرها

و آثارهةا الملوثةة و تةةوفير  جةراءات إزالةة الانسةكابات المختلفةةة يجة  وضةع خطةة مكتوبةةة لأ 7-4-11
 .متطلبات تنفيذ الخطة و تدري  الكوادر المعنية على تنفيذها

تصةةنف النفايةةات الناتجةةة عةةن عيةةادات و مراكةةز أبحةةاث الطةة  البيطةةر  ومصةةانع الأدويةةة  7-4-13
     ات مةن هةذه التعليمةاتالبيطرية وفقا لتصنيف النفايات الطبيةة الخطةر  الةوارد فةي بنةد التعريفة

و يعامةةل كةةل نةةوع منهةةا حسةة  تصةةنيفه فةةي جميةةع مراحةةل إدارتةةه مةةن حيةةث الفةةرز و النقةةل 
 .والتخزين والمعالجة و التخلص النهائي

تبةةرات و مراكةةز ابحةةاث خو الدوليةةة فيمةةا يتعلةةق بنفايةةات مأيجةة  مراعةةا  التعليمةةات الوطنيةةة  7-4-14
 .الهندسة الوراثية

 مع و المعالجة و التخلص النهائيالج –المياه العادمة - 1
 .يمنع التخلص من المياه العادمة الناتجة عن الوحد  بتصريفها بشكل عشوائي في البيئة  1-1
يجةةوز الةةتخلص مةةن الميةةاه العادمةةة الآدميةةة الناتجةةة عةةن الوحةةد  بتصةةريفها إلةةى شةةبكة الصةةرف  1-1

و فةي حةال عةدم تةوفر ( وزار  الميةاه و الةر )صحي العامة بموافقة الجهة الرسمية ذات العف ة لل
 خدمة الربط على الشبكة في المنطقة   يج 
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معالجةةة الميةةاه فةةي محطةةة تنقيةةة خاصةةة بالوحةةد  شةةريطة موافقةةة وزار  الصةةحة و الجهةةات  إمةةا - أ
        اسةةية الأردنيةةة ر ةةميجةةة للمواصةةفة القالرسةةمية ذات العف ةةة و شةةريطة تحقيةةق نوعيةةة الميةةاه المعال

وفةي حةال اسةتعمال الحمةأ  الناتجةة يج  . المتعلقة بمياه الصرف الصحي المعالجةة  113/1115
و الخاصة باستعمالات الحمأ  المعالجة فةي  1145/1116التقيد بالمواصفة القياسية الأردنية ر م 

مةةد و بموافقةةة وزار  الصةةحة و الجهةةات الزراعةةة و بغيةةر ذلةةك يجةة  الةةتخلص منهةةا فةةي مكةة  معت
 .الرسمية الأخرى ذات العف ة

و نقةل محتوياتةه إلةى محطةة    تجميع الميةاه فةي خةزان إسةمنتي مصةمت و ليةر نفةاذ و نضةح أو   -  
 .معالجة معلومة

يمنع طرح النفايات الطبيةة السةائلة و الصةلبة التاليةة فةي شةبكة الصةرف الصةحي الخاصةة بالوحةد   1-3
نع الأدويةةة البشةةرية و البيطريةةة التةةي لةةديها محطةةات معالجةةة ميةةاه عادمةةة صةةناعية باسةةتثناء مصةةا)

 :(خاصة بها  ادر  على معالجة هذه الأنواع من النفايات
وليةةةر العضةةةوية و       مثةةةل الاحمةةةاض و القلويةةةات و المةةةذيبات العضةةةوية :الكيماوية- أ

لمرتفعةةةة التركيةةةز و المبيةةةدات و المطهةةةرات ا        العناصةةةر و المركبةةةات السةةةامة و المنظفةةةات
 .المستخدمة في الوحد 

 .باستثناء بعض الانواع المعروفة بعدم خطورتهامثل السوائل الوريدية و الفيتامينات:الدوائية-  
 .العفج الكيماو  - ت
 .السائلة الناتجة عن وسائل السيطر  على انبعاثات الهواء الناتجة عن المرمد - ث

ايات المذكور  فةي الفقةر  السةابقة وفقةا لتعليمةات الفةرز و النقةل و يج  تجميع و نقل و معالجة النف 1-4
 .التخزين و المعالجة و التخلص النهائي الخاصة بكل نوع من أنواع هذه النفايات 

أعةفه بطةةرق معالجةة أخةةرى شةريطة موافقةةة ( 3-1) يجةوز معالجةة النفايةةات المةذكور  فةةي الفقةر  1-5
 .ت العف ة عليهاالجهات الرسمية الأخرى ذاووزار  الصحة 

يجةة  اتخةةاذ التةةدابير الفزمةةة لضةةمان تطهيةةر الميةةاه العادمةةة الآدميةةة التةةي تحتةةو  علةةى إفةةرازات  1-6
مرضى مصابين بأمراض معدية تنتقل بواسطة هذه الأفرازات  كالكوليرا مثف   بل خروجهةا مةن 

 .حدود الوحد 
دويةةة البشةةرية و البيطريةةة يجةةوز الةةتخلص مةةن الميةةاه العادمةةة الصةةناعية الناتجةةة عةةن مصةةانع الأ 1-7

وزار  )بتصريفها إلى شبكة الصرف الصحي العامة شةريطة موافقةة الجهةة الرسةمية ذات العف ةة 
 :وفي حال عدم توفر خدمة الربط على الشبكة في المنطقة  يج ( والر   المياه

ت معالجةةة الميةةاه فةةي محطةةة تنقيةةة خاصةةة بالمصةةنع شةةريطة موافقةةة وزار  الصةةحة و الجهةةا إمةةا - أ
        الرسةةمية ذات العف ةةة و شةةريطة تحقيةةق نوعيةةة الميةةاه المعالجةةة للمواصةةفة القياسةةية الأردنيةةة ر ةةم

المتعلقة بالمياه العادمةة الخارجةة مةن المصةانع و يجة  الةتخلص مةن الحمةأ  الناتجةة  101/1110
 .العف ةو بموافقة وزار  الصحة و الجهات الرسمية ذات  بطريقة مفئمة وفقا لدرجة خطورتها

و نقةةل محتوياتةةه إلةةى محطةةة     ليةةر نفةةاذ و نضةح وتجميةع الميةةاه فةةي خةةزان إسةمنتي مصةةمت  أو -  
 .معالجة معلومة

 اجراءات ادارية- 1
 .تعتبر وزارة الصحة هي الجهة الرسمية المسؤولة ين مراقبة تطبيق هذه التعليمات  1-1
 .مات داخل الوحدة التي يديرها يعتبر مدير الوحدة مسؤو  أمام الوزارة ين تطبيق هذه التعلي  1-1
 -:يلى مدير الوحدة وضع الترتيبات الملائمة لضمان تطبيق هذه التعليمات بما في ذلك  1-3

تشكيل الفرق أو اللجان الفزمة لوضع خطة لأدار  النفايات الطبيةة داخةل الوحةد  ومتابعةة تنفيةذها  . أ
. 

وتنفيةةذ بةةرامج تدريبيةةة   ومةواد تةوفير متطلبةةات تنفيةةذ الخطةة مةةن فنةةين مةؤهلين وأجهةةز  ومعةةدات  .  
 .متخصصة 

 ا  جمعهة اأنواعها   كميات كل نوع   مصادره)توفير نظام توثيق خاص بجوان  إدار  النفايات   . ت
 ( .الخ  ……  الكوادر المعنية   الأنسكابات   برامج التدري   اومعالجته اونقله

 الصحة والسلامة المهنية- 10
- :يجب تفعيل مايلي  10-1
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التعليمات الخاصة بحماية العاملين والمؤسسات مةن مخةاطر بيئةة العمةل الصةادر  بمقتضةى أحكةام  10-1-1
 . 1116لسنة (  1) من  انون العمل ر م (   71) الماد  

 ةةةرار وزيةةةر العمةةةل الخةةةاص بوسةةةائل أجهةةةز  الأسةةةعاف الطبةةةي للعمةةةال فةةةي المؤسسةةةات اسةةةتنادا  10-1-1
مةن  ةانون العمةل (  71) مةن المةاد  ( أ ) فقةر  (  4)  دصفحيات المخولة للةوزير بموجة  البنةلل

 . 1116للسنة (  1) ر م 
نظةام الو ايةة والسةفمة مةةن الآلات والماكينةات الصةناعية وموا ةع العمةةل الصةادر بمقتضةى أحكةةام  10-1-3

 . 1116نة لس(  1) من  انون العمل ر م (  15) من الماد  ( ج ) الفقر  
) مةن المةاد  (  ) نظام العناية الطبية والعفجيةة للعمةال فةي المؤسسةات الصةادر بمقتضةى الفقةر   10-1-4

 . 1116لسنة (  1)     من  انون العمل ر م (  15
- :يج  الالتزام بما يلي  10-1
د وكلى صةور فحةوص دم بول براز وظةائف كبة)إجراء الفحوص الطبية الأولية و الدورية للعمةال 10-1-1

 (.شعاعية للصدر
و الكةزاز و السةل (  )تحصين جميع العاملين في تداول النفايات الطبية ضد التهةا  الكبةد الوبةائي 10-1-1

 .وأية امراض معدية اخرى  د تكون منتشر  أو يشتبه بوجودها
ة عمةةل وأن عنةةد إصةةابة أحةةد العةةاملين بلأحةةدى أدوات النفايةةات الحةةاد  فيجةة  أن يبلةةغ عنةةه كلأصةةاب 10-1-3

 .يعرض فورا على الطبي  لاجراء الفزم
 .أن يمسك العمال بالجزء الأعلى من الكيو عند حمله 10-1-4
أو أن لاتمسةةك بالايةةد  مةةن (الحضةةن)أن لا تُضةةم الأكيةةاو المحتويةةة علةةى النفايةةات إلةةى الجسةةم  10-1-5

 .الاسفل
ل والقفةازات الوا يةة والكمامةات الوا يةة إستخدام العمال معدات الو اية الشخصية مثل مفبةو العمة 10-1-6

 .و أحذية السفمة المناسبة مع المحافظة على نظافتها وصيانتها بشكل دور 
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Annex 2  

Instructions for the Discharge of Trade and Industrial Wastewater into 
Public Sewers- Water Authority of Jordan (WAJ) Instructions of 1998 
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Annex 3 
 

Questionnaire 

 
 
Name of healthcare establishment: King Hussein Cancer Center 
Name of person providing information:  Georgina Talhami 
Phone No: 5300460                      Fax No: 5353001 
E-mail: gtalhami@khcc.jo 
Date: 10/9/2006 

 
1. Water Consumption  

 
Source of water:    public network         water tankers       other   
Annual average quantity used/ month (m3/mo): 6000-6500 m3/mo 
Does your establishment have a water treatment unit?    Yes      No  

Municipal water passes through a sand filter, then  , describe the processes: YesIf 
softener, followed by carbon filter, then RO unit. Water for dialysis unit passes 

h a 0.2 micron filter. throug 
Water usages: drinking  laundry  cleaning   dialysis unit   irrigation  other  

 
2. Wastewater 

 
Is the final wastewater effluent emanating from the establishment discharged to?  
Public sewer system    
On-site wastewater treatment plant  
Impermeable septic tank   if this is the answer, provide quantity/month and 

specify place of disposal 
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
Is there any wastewater pretreatment prior to joining the public sewer system?  Yes 
 No 
If Yes, explain briefly: …………………………………………………………. 

…………………………………………………………………………………………………. 
…………………………………………………………………………………………………. 

 
3. General Management Issues 

 
Is your establishment aware of the following legislation related to hazardous waste 
management? 

- Environment protection law                                    Yes       No  
- Hazardous and harmful material management by-law    Yes       

No  
- Hazardous waste management regulation                       Yes       

No  
- Management of used oil regulation                                 Yes       

No  
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- Management of healthcare waste regulation                   Yes       
No  

Does your establishment have a clear waste management plan that details the 
handling of liquid waste?                Yes       No  
If Yes, explain and provide a copy of the relevant sections of the plan. 

 
02 dated 15/8/2005 -Plan No.: PLN/GST 

Title of Plan: Hazardous materials and Waste Mangement 
Attached 

 
 

Are there any defined written procedures for disposing (and/or pretreatment) of 
certain chemical, pharmaceutical, radioactive, cytotoxic and infectious wastes?  Yes 
       No   
If Yes, explain and provide a copy of the procedures. 

 
in Hazardous Material Management Plan (same above  Procedures are included

tioned plan) men 
 
 

Is the management aware of the importance of pollution prevention and waste 
minimization issues?    Yes     No  
If Yes, please select the applicable actions: 

 
 Phase out the use of mercury containing equipment 
 Phase out/ reduce using hazardous materials for less hazardous 

alternatives 
 Phase out/ reduce  using chlorinated solvents e.g. methylene chloride, 

chloroform, trichloroethylene 
 Replace formalin with less toxic cleaning solution in dialysis machines 
 Reduce the generation of waste chemicals and pharmaceuticals by good 

management practices such as minimizing stockpiles and return of 
expired substances to supplier … etc. 

 Collection and recovery of solvents generated in pathology, histology and 
anatomy units 

 Other 
 
 

4. Specific Sources of Liquid Waste 
 
 

The following tables, table 1-9, are designed to collect specific information on liquid 
wastes generated from the different units of the healthcare establishment. 
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Table 1 
1.1 Kitchen  

 
Remarks 

Is oil and grease generated form 
cooking discharged to sewers? If Yes, 
explain. 

 
 
 

Yes, oil and grease is discharged to 
sewer, as there are no alternative 
method of disposal. 

1.2 Laundry 
 

 

Are highly contaminated items 
disinfected separately in the laundry? 
Explain. 

 
 
 
 
 
 
 

Yes. Highly contaminated items are 
collected and stored separately in 
special bags, washed using special 
washing programs with a disinfection 

cycle at 90  ْ C for 10 minutes. 
 
 
 

What are the cleaning and disinfecting 
agents used in the laundry? List. 

 
 
 
 
 
 
 
 
 
 
 

- Daxial: one shot detergent 
containing builders, surfactants, 
enzymes, optical brighteners. 

- Lizerua Active: liquid oil remover. 
- Lizerua Soft: liquid sour softener. 
- Oxybleach: activated liquid 

hydrogen peroxide. 
- Klorbleach: liquid chlorine bleach. 

 
 

Is perchloroethylene used in the 
laundry? 

 
 
 

No. It is not used as a product nor as 
raw material in any detergent used. 

Is wash water discharged directly to 
sewers?  

 
 
 
 

 

Yes. Washing machines drains are 
attached almost directly to sewers. 
After every washing cycle, wash water 
is discharged directly to sewers.  
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1.3 Sterilization and Disinfection 

 
 

List the quantities of disinfectants used/ 
month, and specify purposes: 

 
Formaldehyde:     100 L/month 
Phenol-based:  
Glutaraldehyde:    15 L/month 
Chlorine solution: 
Quaternary ammonium  
compounds:    0.5 L/month 
Others: 

 
 
 
 
 

 

Are disinfectants discharged directly to 
sewers? Explain. 

 
 

Yes. Some are discharged to sewers 
such as glutaraldehyde and quaternary 
ammonium compounds. 

Are disinfectants collected and stored 
for proper disposal? Explain. 

 
 
 
 
 
 
 
 

No collection in the unit, but formalin is 
used as  biopsies conserver and sent 
to laboratory. 

1.4 Maintenance and Engineering 
 

 

List the chemicals used for general 
maintenance, e.g. lubricants, oils, 
solvents, insecticides, 
rodenticides…etc. and describe 
disposal method of chemical waste. 
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Table 2 
Radiology Unit 

 

 
Remarks 

What is the quantity of photographic 
fixing solution used/ month? 

 

 
20 L/month 

 
 

Is the fixer solution collected after 
being used in containers or is it 
discharged to sewers? 

 

Yes. Fixer solution is collected after 
being used in containers. 

 
 
 

If fixer is collected by a special 
contractor, please clarify and identify. 

 
 

 
Yes. Fixer is collected by special 
contractor 
  الهيئة الخيرية الهاشمية       

 
 

If it is discharged to sewers, identify 
point of discharge. 

 
 
 

Is the quantity of waste fixer 
documented? 

No 
 

Do you have plans of installing a silver 
recovery unit? 

No 
 

What is the quantity of photographic 
developer solution used/ month 

10 L/month 
 
 

How do you dispose of the developer? By containers , same as fixer solution 
 
 

What is the quantity of acetic acid (stop 
bath) solution used/ month 

 
 
 

How do you dispose of spent acetic 
acid 

 
 
 

Do you perform any monitoring for the 
discharged effluent? If Yes, specify. 

No 
 
 

Are there any plans to replace the 
current units with digital imaging? If 
Yes, give details. 

Yes. Details are not available at 
present. 
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Table 3 
Pharmacy 

 

 
Remarks 

Are partially used drugs returned to 
pharmacy from medical wards? If Yes, 
explain. 

 
 
 

 
No 

 
 
 

Are expired pharmaceuticals and 
partially used drugs returned to 
supplier? If Yes, explain.  

 
 
 

Expires pharmaceuticals are returned 
to suppliers, but partially used drugs 
are not. 

 
 
 
 

If the answer is No to above questions, 
specify method of disposal. 

 
 
 
 
 

Partially used drugs are discarded in 
the designated waste bags. Blue bags 
for cytotoxic drugs, black bags for other 
drugs. These bags are collected by 
housekeeping. 

 
 
 
 

Are the quantities of pharmaceutical 
waste documented? 

 
No 

 
 
 

Are non-hazardous pharmaceutical 
wastes discharged into sewers, e.g. 
cough syrup, sugars, saline solutions, 
certain organic and inorganic salts, 
amino acids? 

 
 
 

Yes. Amino acids and saline solutions 
are discharged to sewers. 

 
 
 
 
 

Are other classes of pharmaceutical 
wastes  
such as antibiotics, narcotics, 
hormones, discharged into sewers?  
If Yes, specify type. 

 

 
No 
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Table 4 
Chemotherapy 

 

 
Remarks 

What types of cytotoxic drugs are used, 
please provide list. 

 
 

List attached 

Are any cytotoxic wastes (expired 
drugs, left over solutions, spilled 
quantities…etc) discharged into 
sewers?  

 

No. In the pharmacy, cytotoxic drugs 
are not discharged into sewers.  

If the answer to above question is No, 

specify the collection, storage and final 
disposal disposal methods in detail. 

 
 
 
 

Cytotoxic waste, expired drug 
preparation and any leftover solutions, 
in bags or vials, are discarded in the 
designated (blue) waste bags, and then 
transported by housekeeping for 
incineration. 

 
 
 

Are washrooms servicing 
chemotherapy patients equipped with a 
separate sewerage that leads to a 
storage tank? Explain indicating 
retention time. (i.e. disposal of faeces, 
vomit, urine)  

N/A 

Where are cytotoxic drugs prepared? 
Specify. 

 

In Class II, vertical laminar airflow 
biological safety cabinet in the 
chemotherapy pharmacy. 

Where are cytotoxic drugs 
administered? Specify. 

 

In hospital wards. 

Is staff aware of the hazards 
associated with these drugs? 

 

Pharmacy staff receives an orientation 
program, that includes the hazards and 
handling of cytotoxic drugs. 

Is staff trained to contain and remove 
spills properly? Explain. 

 
 

Pharmacy staff are trained on how to 
remove solid and liquid spills, spill kits 
are available in the chemotherapy 
pharmacy. 

Is there a designated officer 
responsible for supervision and 
management of cytotoxic drugs and 
waste? Explain. 

There is no designated officer 
responsible for management and 
supervision of cytotoxic waste in the 
pharmacy. 
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Table 5 
Dialysis Unit 

 

 
Remarks 

How many dialysis machines are 
operational at the hospital? 

 
3 machines 

 

Specify shifts/day  
8 hours/day and on call 

 

Is formalin used for cleaning the 
dialysis machines? If Yes, specify 

quantity used/each cleaning operation. 
 

 
No 

 
 

List other chemicals used in the 
dialysis unit. 

 

 
Sodium hypochlorite 6% 
Puristeried 
Oxyaniolyze 
Acetic acid 
Nitric acid 

 
 

Is liquid waste (including formalin) 
discharged to public sewer system? If 
Yes, specify location and estimated 
quantity. 

 
 
 

 
No 

Do you discharge resin regeneration/ 
reject water from water treatment unit 
to public sewer system? If the answer 
is yes, estimate quantity and specify 
location. 

 

Yes.  
12 m3/week 
location of discharge: rain water 
drainage 
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Table 6 
Isolation Wards 

 

 
Remarks 

Are there any designated rooms or 
designated wards for isolation 
patients? If yes, specify.  

There are negative pressure rooms for 
patients placed under airborne isolation 
(e.g. T.B.)  

Are body fluids and excreta collected 
separately and treated (disinfected) 
prior to discharge to public sewer 
system? Explain. 

 

No, body fluids are not treated.  It is diluted 
with water when disposed of. Chemical 
waste such as formalin is given to Ministry 
of Environemnt. 

 
 

Table 7 
Radio-diagnostic and Therapy 

 

 
Remarks 

Are excreta from patients treated or 
tested with unsealed radionuclide 
separated from other wastewater 
streams before discharge to public 
sewer system?  

Yes 

Are these streams stored to reduce its 
radioactivity to clearance level? Explain 
indicating storage capacity of decay 
tanks. 

 
 

Yes.  Storage capacity of decay tank is 1m
3

 
Any container containing a 
radiopharmaceutical should be diluted at 
least 10 times its volume with running water 
while it is disposed of in a designated sink 
connected with special radiation liquid waste 
container outside the hot lab.  Once the 
container is full, the second backup container 
is used. The first container is discharged 
when the second one becomes full. 

Are any radioactive wastes (e.g. 
residues, spills, etc.) discharged 
directly to sewers? Explain. 

 

No 

Are radiation and contamination levels 
near discharge points (after decay 
tanks) checked and recorded 
periodically  

 

Yes 

Is the staff trained on radioactive waste 
and spill handling? Explain. 

 

Yes. All staff  receive orientation 
programs. 

Is there a radiation officer responsible 
for radioactive waste management? 

Yes 
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Table 8 
Mercury 

 

 
Remarks 

Do you keep an inventory of mercury 
containing equipment? If the answer is 
yes, list the quantities of each 
equipment/ year: 
  
Thermometers: 

 
Blood pressure gauges: 

 
 

Other: 
 
 
 
 
 

No 
Have only one thermometer and one 
blood pressure gauge, used for 
calibration purposes. 

Are mercury spills cleaned according to 
best practices? Explain. 

 
 
 
 
 
 
 

Yes. There is a spill management 
policy for mercury and a mercury spill 
kit. 

How are mercury waste handled? 
 
 
 
 
 
 

 

Does any spilled mercury reach the 
sewers? 
Explain. 

 
 
 
 
 
 
 

No. There are spill kits. 
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Table 9 

 Laboratories 
 

Estimated 
Quantities/ 
month 
(from purchasing 
orders) 

 
Estimated 
quantities of 
waste   

Disposal method  
 

Comments Chemicals/ 
Substances used 

Discharge to 
sewers 

Other 

Halogenated 
Solvents 

     

Methylene 
chloride 

     

Chloroform 250 ml 250 ml  *  

Trichloroethylene      

Other      

Ethielium 
bromide  

400 ml 400 ml    

      

      

      

      

      

Non-
Halogenated 
Solvents 

     

Xylene 62.5 L 35.5 L  *  

Ethyl acetate      

Methanol 33 L 13.5 L  *  

Toluene      

Isopropanol 600 ml 600 ml *   
 

Acetonitrile      

Other      
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Table 9 

 Laboratories 
 

Estimated 
Quantities/ 
month 
(from purchasing 
orders) 

 
Estimated 
quantities of 
waste   

Disposal method  
 

Comments Chemicals/ 
Substances used 

Discharge to 
sewers 

Other 

phenol 250 ml 250 ml    

2-mercaptoethol 600 ml 600 ml    

Ethilium Bromide 400 ml 400 ml    

      

Inorganic 
chemicals 

     

Acids 34 L 26 L  *  

Alkalis 5.5 L 500 L  *  

Oxidants 350 ml 350 ml  *  

Reducing agents 350 ml 350 ml  *  

Other      

Organic 
chemicals 

     

formaldehyde 52.5 L 40.5 L  *  

glutaraldehyde      

Other      

      

Radionuclides      

      

      

      

*All waste chemicals are stored in a central location at hospital,  picked  up by the Ministry of Environment, for final 
disposal. 
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Continued- Laboratories Remarks 
Are body fluids and blood discharged into sewers? Explain. 

 
 
 
 
 

Yes, with abundant  water flush (diluted 10 times) 

Are waste chemicals collected and stored on-site in a safe 
location? Explain 

 
 
 
 
 

Yes. Waste chemicals are placed in a designated 
room in the basement. 

Do you transport/ send hazardous chemical waste to Swaqa 
HazWaste  site?  If the answer is yes, mention quantities and 
dates.  

 
 
 
 
 
 

Yes. Hazardous chemical waste is sent to Swaqa.  
Quantity is 1 ton   (Date: 20/3/2006) 

Do you use tracking system to manage laboratory waste 
according to hazardous waste management regulation? Explain. 

 
 
 

No 

Is the staff trained on cleaning spills procedures? 
 
 
 

Yes 



Page 66 of 124    

 

 
Questionnaire 

 
 
Name of healthcare establishment: National Blood Bank 

Dr. Janette MirzaName of person providing information:  
Phone No.: ………………………………Fax No…………………………………………… 

nbbam@moh.gov.jo  mail: -E 
30 /8/2006 Date:  

 
1. Water Consumption  

 
Source of water:    public network         water tankers       other   
Annual average quantity used/ month (m3/mo): …………………………………. 
Does your establishment have a water treatment unit?    Yes      No  
If Yes, describe the processes: …………………………………………… 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………. 
Water usages: drinking  laundry  cleaning   dialysis unit   irrigation  other  

 
2. Wastewater 

 
Is the final wastewater effluent emanating from the establishment discharged to?  
Public sewer system    
On-site wastewater treatment plant  
Impermeable septic tank   if this is the answer, provide quantity/month and 
specify place of disposal 
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
Is there any wastewater pretreatment prior to joining the public sewer system?  Yes 
 No 

1 m3 fiberglass storage tank receives wastewater from , explain briefly:  YesIf 
dded Hypochlorite is alaboratories and infectious disease labs. 5L of 18%  Sodium 

stewater in storage tank, then after a retention time of 2 days, the manually to wa
 valve is opened and contents are discharged to public sewers. 

 
3. General Management Issues 

 
Is your establishment aware of the following legislation related to hazardous waste 
management? 

- Environment protection law                                            Yes       
No  

- Hazardous and harmful material management by-law    Yes       
No  

- Hazardous waste management regulation                       Yes       
No  

- Management of used oil regulation                                 Yes       
No  
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- Management of healthcare waste regulation                   Yes       
No  

Does your establishment have a clear waste management plan that details the 
handling of liquid waste?                Yes       No  
If Yes, explain and provide a copy of the relevant sections of the plan. 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………….. 

 
Are there any defined written procedures for disposing (and/or pretreatment) of 
certain chemical, pharmaceutical, radioactive, cytotoxic and infectious wastes?  Yes 
       No   
If Yes, explain and provide a copy of the procedures. 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………. 

 
Is the management aware of the importance of pollution prevention and waste 
minimization issues?    Yes     No  
If Yes, please select the applicable actions: 

 
 Phase out the use of mercury containing equipment 
 Phase out/ reduce using hazardous materials for less hazardous 

alternatives 
 Phase out/ reduce  using chlorinated solvents e.g. methylene chloride, 

chloroform, trichloroethylene 
 Replace formalin with less toxic cleaning solution in dialysis machines 
 Reduce the generation of waste chemicals and pharmaceuticals by good 

management practices such as minimizing stockpiles and return of 
expired substances to supplier … etc. 

 Collection and recovery of solvents generated in pathology, histology and 
anatomy units 

 Other 
 
 

4. Specific Sources of Liquid Waste 

 
 

The following tables, table 1-9, are designed to collect specific information on liquid 
wastes generated from the different units of the healthcare establishment. 
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1.3 Sterilization and Disinfection 

 
 

List the quantities of disinfectants used/ 
month, and specify purposes: 

 
Formaldehyde: 
Phenol-based:  
Glutaraldehyde: 
Chlorine solution: 
Quaternary ammonium compounds: 
Others: 

 
 
 
 
 
 
 
 

use disposables, no sterilization 
Alcohol 

Are disinfectants discharged directly to 
sewers? Explain. 

 
 

 

Are disinfectants collected and stored 
for proper disposal? Explain. 

 
 
 
 
 
 
 
 

 

1.4 Maintenance and Engineering 
 

 

List the chemicals used for general 
maintenance, e.g. lubricants, oils, 
solvents, insecticides, 
rodenticides…etc. and describe 
disposal method of chemical waste. 

 
 

 

spent oil for standby generator is 
changed and collected by the 
maintenance (private) company  
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Table 3 

Pharmacy 
 

 

Remarks 

Are partially used drugs returned to 
pharmacy from medical wards? If Yes, 

explain. 
 
 
 

There are no drugs except the ones 
used in emergencies such as normal 
saline, IV fluids, shots for convulsion 

 
 
 

Are expired pharmaceuticals and 
partially used drugs returned to 
supplier? If Yes, explain.  

 
 
 

 
 
 
 
 

If the answer is No to above questions, 
specify method of disposal. 

 
 
 
 
 

 
 
 
 
 

Are the quantities of pharmaceutical 
waste documented? 

 
 
 
 
 

Are non-hazardous pharmaceutical 
wastes discharged into sewers, e.g. 
cough syrup, sugars, saline solutions, 
certain organic and inorganic salts, 
amino acids? 

 
 
 

 
 
 
 
 
 

Are other classes of pharmaceutical 
wastes  
such as antibiotics, narcotics, 
hormones, discharged into sewers?  
If Yes, specify type. 
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Table 8 
Mercury 

 

 
Remarks 

Do you keep an inventory of mercury 
containing equipment? If the answer is 
yes, list the quantities of each 
equipment/ year: 
  
Thermometers: 20/year 

 
Blood pressure gauges: 

 
 

Other: 
 
 
 
 
 

minimum breakage 

Are mercury spills cleaned according to 
best practices? Explain. 

 
 
 
 
 
 
 

Do not have mercury spill kits 

How are mercury waste handled? 
 
 
 
 
 
 
 
 

 

Does any spilled mercury reach the 
sewers? 
Explain. 
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Table 9 

 Laboratories 
 

Estimated 
Quantities/ 
month 
(from 
purchasing 
orders) 

 
Estimated 
quantities of 
waste   

Disposal method  
 

Comments Chemicals/ 
Substances used 

Discharge 
to sewers 

Other 

Halogenated 
Solvents 

     

Methylene chloride      

Chloroform 100 ml/yr  *  used to perform elution 
antibodies test, 2-3 
times/year 

Trichloroethylene      

Other      

        

      

      

      

      

      

Non-Halogenated 
Solvents 

     

Xylene      

Ethyl acetate      

Methanol      

Toluene      

Isopropanol      
 

Acetonitrile       

Ether very small 
quantities 

   used for same elution 
antibodies test 
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Table 9 

 Laboratories 
 

Estimated 
Quantities/ 
month 
(from 
purchasing 
orders) 

 
Estimated 
quantities of 
waste   

Disposal method  
 

Comments Chemicals/ 
Substances used 

Discharge 
to sewers 

Other 

Inorganic 
chemicals 

     

Acids      

Alkalis      

Oxidants      

Reducing agents      

Other      

Organic chemicals      

formaldehyde      

glutaraldehyde        

Radionuclides      

Tetramethylbenzidin
e (TMB) 2.6mg 
Sodium Azide 0.02% 

(as preservative) 

500 kits/year 
each kit for 3 
tests 

  Incinerate kits Special kits (ELISA) 
for routine testing of 
each blood unit 
(Screening test) for 
infectious disease, 
virology- HIV,HCB,HBV 

 

Ethidium Bromide  - 20 L/yr solution 
with very low 
concentration of 
EtBr 

 
- Electrophoresis 
gel 

discharge 
<10ug/ml 

 
 

collect in plastic 
containers to 
deactivate 
>10ug/ml 

PCR tests for DNA, 
RNA 

Gel containing EtBr 
either discard in trash 
(<0.1%) or dispose as 
biohazardous waste 
(>0.1%) 
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Continued- Laboratories Remarks 
Are body fluids and blood discharged into sewers? Explain. 

 
 
 
 
 

No, it is incinerated 

Are waste chemicals collected and stored on-site in a safe 
location? Explain 

 
 
 
 
 

No 

Do you transport hazardous chemical waste to Swaqa HazWaste  
site?  If the answer is yes, mention quantities and dates.  

 
 

No 

Do you use tracking system to manage laboratory waste 
according to hazardous waste management regulation? Explain. 

 
 

 

Is the staff trained on cleaning spills procedures? 
 

Staff is trained on cleaning blood spill procedures. 
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Questionnaire 

 
 

Name of establishment: AlBasheer Hospital (MoH) 
Public health department Name of person providing information:  

………Fax No……………………………………4775111 ext 2200          : Phone No 
nashaattani@yahoo.commail: -E 

Date: ……………………………………………. 
 

1. Water Consumption  

 
Source of water:    public network         water tankers       other   
Annual average quantity used/ month (m3/mo): …………………………………. 
Does your establishment have a water treatment unit?    Yes      No  
If Yes, describe the processes: …………………………………………… 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………. 
Water usages: drinking  laundry  cleaning   dialysis unit   irrigation  other  

 
2. Wastewater 

 
Is the final wastewater effluent emanating from the establishment discharged to?  
Public sewer system    
On-site wastewater treatment plant  
Impermeable septic tank   if this is the answer, provide quantity/month and 
specify place of disposal 
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
Is there any wastewater pretreatment prior to joining the public sewer system?  Yes 
 No 
If Yes, explain briefly: …………………………………………………………. 
…………………………………………………………………………………………………. 
…………………………………………………………………………………………………. 

 
3. General Management Issues 

 
Is your establishment aware of the following legislation related to hazardous waste 
management? 

- Environment protection law                                            Yes       
No  

- Hazardous and harmful material management by-law    Yes       
No  

- Hazardous waste management regulation                       Yes       
No  

- Management of used oil regulation                                 Yes       
No  
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- Management of healthcare waste regulation                   Yes       
No  

Does your establishment have a clear waste management plan that details the 
handling of liquid waste?                Yes       No  
If Yes, explain and provide a copy of the relevant sections of the plan. 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………….. 

 
Are there any defined written procedures for disposing (and/or pretreatment) of 
certain chemical, pharmaceutical, radioactive, cytotoxic and infectious wastes?  Yes 
       No   
If Yes, explain and provide a copy of the procedures. 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………. 

 
Is the management aware of the importance of pollution prevention and waste 
minimization issues?    Yes     No  
If Yes, please select the applicable actions: 

 
 Phase out the use of mercury containing equipment 
 Phase out/ reduce using hazardous materials for less hazardous 

alternatives 
 Phase out/ reduce  using chlorinated solvents e.g. methylene chloride, 

chloroform, trichloroethylene 
 Replace formalin with less toxic cleaning solution in dialysis machines 
 Reduce the generation of waste chemicals and pharmaceuticals by good 

management practices such as minimizing stockpiles and return of 
expired substances to supplier … etc. 

 Collection and recovery of solvents generated in pathology, histology and 
anatomy units 

 Other 
 
 

4. Specific Sources of Liquid Waste 

 
 

The following tables, table 1-9, are designed to collect specific information on liquid 
wastes generated from the different units of the healthcare establishment. 
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Table 1 
1.1 Kitchen  

 

Remarks 
Is oil and grease generated form 
cooking discharged to sewers? If Yes, 

explain. 
 
 
 

 

1.2 Laundry 
 

 

Are highly contaminated items 
disinfected separately in the laundry? 
Explain. 

 
 
 
 
 
 
 

 
 
 
 

What are the cleaning and disinfecting 
agents used in the laundry? List. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

Is perchloroethylene used in the 
laundry? 

 
 
 

 

Is wash water discharged directly to 
sewers?  
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1.3 Sterilization and Disinfection 

 
 

List the quantities of disinfectants used/ 
month, and specify purposes: 

 
Formaldehyde: 
Phenol-based:  
Glutaraldehyde: 
Chlorine solution: 
Quaternary ammonium compounds: 
Others: 

 
 
 
 
 
 
 
 

Not available 

Are disinfectants discharged directly to 
sewers? Explain. 

 
 

Yes 

Are disinfectants collected and stored 
for proper disposal? Explain. 

 
 
 
 
 
 
 
 

No 

1.4 Maintenance and Engineering 
 

 

List the chemicals used for general 
maintenance, e.g. lubricants, oils, 
solvents, insecticides, 
rodenticides…etc. and describe 
disposal method of chemical waste. 
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Table 2 
Radiology Unit 

 

 
Remarks 

What is the quantity of photographic 
fixing solution used/ month? 

 

 
Not available 

 
 

Is the fixer solution collected after 
being used in containers or is it 
discharged to sewers? 

 

Yes , it is collected in containers 
 
 
 

If fixer is collected by a special 
contractor, please clarify and identify. 

 
 

Special contractor 
 
 

If it is discharged to sewers, identify 
point of discharge. 

 
 
 

Is the quantity of waste fixer 
documented? 

No 
 

Do you have plans of installing a silver 
recovery unit? 

No 
 
 

What is the quantity of photographic 
developer solution used/ month 

30-40 kits/month 
 

How do you dispose of the developer? Discharge to sewers 
 

What is the quantity of acetic acid (stop 
bath) solution used/ month 

Not available 
 
 

How do you dispose of spent acetic 
acid 

Discharge to sewers 
 
 

Do you perform any monitoring for the 
discharged effluent? If Yes, specify. 

 

 

No 
 
 
 

Are there any plans to replace the 
current units with digital imaging? If 
Yes, give details. 

 
 
 
 

Yes 
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Table 3 
Pharmacy 

 

 
Remarks 

Are partially used drugs returned to 
pharmacy from medical wards? If Yes, 
explain. 

 
 
 

No 
 
 
 
 

Are expired pharmaceuticals and 
partially used drugs returned to 
supplier? If Yes, explain.  

 
 
 

 
No, there are no expired drugs usually 

 
 
 

If the answer is No to above questions, 
specify method of disposal. 

 
 
 
 
 

 
Liquid  drugs diluted and discharged to 
sewers 
Powder drugs are burned 

 
 
 

Are the quantities of pharmaceutical 
waste documented? 

 

Yes 
 
 
 

Are non-hazardous pharmaceutical 
wastes discharged into sewers, e.g. 
cough syrup, sugars, saline solutions, 
certain organic and inorganic salts, 
amino acids? 

 
 
 

Yes 
 
 
 
 
 

Are other classes of pharmaceutical 
wastes  
such as antibiotics, narcotics, 
hormones, discharged into sewers?  
If Yes, specify type. 

 
 
 
 

 
No 
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Table 4 
Chemotherapy 

 

 
Remarks 

What types of cytotoxic drugs are used, 
please provide list. 

 
 

Endoxan, Adriamycin, Gremzar, 
Bleomycin, Taxol, Taxofene 

Are any cytotoxic wastes (expired 
drugs, left over solutions, spilled 
quantities…etc) discharged into 
sewers?  

 
 

No 

If the answer to above question is No, 
specify the collection, storage and final 
disposal methods in detail. 

Cytotoxic waste is collected in blue 
bags placed in stainless steel 
containers. At the end of shift, bag is 
sent to incinerator 

 

Are washrooms servicing 
chemotherapy patients equipped with a 
separate sewerage that leads to a 
storage tank? Explain indicating 
retention time. (i.e. disposal of faeces, 
vomit, urine)  

No. no special measures for disposal of 
faeces, urine; as far as vomit, it is 
collected in a bag and incinerated. 

Where are cytotoxic drugs prepared? 
Specify. 

 

Under a fume hood 

Where are cytotoxic drugs 
administered? Specify. 

 

In a special clinic, or  wards (ladies and 
men) 

Is staff aware of the hazards 
associated with these drugs? 

 

Yes 

Is staff trained to contain and remove 
spills properly? Explain. 

 
 

Yes, precautions are taken when 
preparing drugs, if spills happen, 
collect properly using a cloth, then 
clean with the proper cleaning agent, 
and then discard cloths in blue bag. 

 

Is there a designated officer 
responsible for supervision and 
management of cytotoxic drugs and 
waste? Explain. 

Nursing  staff are responsible for 
preparation, administration and 
management of waste 
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Table 5 
Dialysis Unit 

 

 
Remarks 

How many dialysis machines are 
operational at the hospital? 

28 
 
 

Specify shifts/day 3 shifts 
 
 

Is formalin used for cleaning the 
dialysis machines? If Yes, specify 

quantity used/each cleaning operation. 
 

No 
 
 
 
 
 
 

List other chemicals used in the 
dialysis unit. 

 

 
- Hypex 
- Acetic acid 
- Purestril 

 
 
 

Is liquid waste (including formalin) 
discharged to public sewer system? If 
Yes, specify location and estimated 
quantity. 

 
 
 

Yes 
 

Do you discharge resin regeneration/ 
reject water from water treatment unit 
to public sewer system? If the answer 
is yes, estimate quantity and specify 
location. 

 

Yes 
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Table 6 
Isolation Wards 

 

 
Remarks 

Are there any designated rooms or 
designated wards for isolation 
patients? If yes, specify.  

 

Yes, for hepatitis B patients 

Are body fluids and excreta collected 
separately and treated (disinfected) 
prior to discharge to public sewer 
system? Explain. 

 
 

Yes, fluids of peritonial caritily are collected 
in special bags 

 
 

Table 7 
Radio-diagnostic and Therapy 

 

 
Remarks 

Are excreta from patients treated or 
tested with unsealed radionuclide 
separated from other wastewater 
streams before discharge to public 
sewer system?  

 
 

No 

Are these streams stored to reduce its 
radioactivity to clearance level? Explain 
indicating storage capacity of decay 
tanks. 

No 

Are any radioactive wastes (e.g. 
residues, spills, etc.) discharged 
directly to sewers? Explain. 

 

Yes, Iodine 

Are radiation and contamination levels 
near discharge points (after decay 
tanks) checked and recorded 
periodically  

No 

Is the staff trained on radioactive waste 
and spill handling? Explain. 

 

Yes (training workshops) 

Is there a radiation officer responsible 
for radioactive waste management? 

Yes 
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Table 8 
Mercury 

 

 
Remarks 

Do you keep an inventory of mercury 
containing equipment? If the answer is 
yes, list the quantities of each 
equipment/ year: 
  
Thermometers: Not available 

 
Blood pressure gauges: Not available 

 
 

Other: 
 
 
 
 
 

 

Are mercury spills cleaned according to 
best practices? Explain. 

 
 
 
 
 
 
 

No 

How are mercury waste handled? 
 
 
 
 
 
 
 
 

Discarded with  trash (rubbish) 

Does any spilled mercury reach the 
sewers? 
Explain. 

 
 
 
 

Yes 
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Table 9 

 Laboratories 
 

Estimated 
Quantities/ 
month 
(from purchasing 
orders) 

 
Estimated 
quantities of 
waste   

Disposal method  
 

Comments Chemicals/ 
Substances used 

Discharge to 
sewers 

Other 

Halogenated 
Solvents 

  *   

Methylene 
chloride 

     

Chloroform      

Trichloroethylene      

Other      

        

      

      

      

      

      

Non-
Halogenated 
Solvents 

     

Xylene 35 L     

Ethyl acetate      

Methanol 20 L     

Toluene      

Isopropanol      
 

Acetonitrile       

Other      
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Table 9 

 Laboratories 
 

Estimated 
Quantities/ 
month 
(from purchasing 
orders) 

 
Estimated 
quantities of 
waste   

Disposal method  
 

Comments Chemicals/ 
Substances used 

Discharge to 
sewers 

Other 

      

      

      

      

      

      

Inorganic 
chemicals 

     

Acids 6 L     

Alkalis      

Oxidants      

Reducing agents 1 L     

Other      

      

      

      

Organic 
chemicals 

     

formaldehyde 6 L     

glutaraldehyde        

 Other      

      

Radionuclides      
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Continued- Laboratories Remarks 
Are body fluids and blood discharged into sewers? Explain. 

 
 
 
 
 

Yes 

Are waste chemicals collected and stored on-site in a safe 
location? Explain 

 
 
 
 
 

No 

Do you transport hazardous chemical waste to Swaqa HazWaste 
 site?  If the answer is yes, mention quantities and dates.  

 
 
 
 
 
 

No 

Do you use tracking system to manage laboratory waste 
according to hazardous waste management regulation? Explain. 

 
 
 

No 

Is the staff trained on cleaning spills procedures? 
 
 
 

No 
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Questionnaire 

 
 

Name of healthcare establishment: Speciality Hospital 
Eng. Eyad Shunar and Inaam ElyanName of person providing information:  

Fax No……………………………………………5609609                Phone No.:  
elyan@yahoo.com-nmmail: -E 

Date: ……………………………………………. 
 

1. Water Consumption  

 
Source of water:    public network         water tankers       other   

4600/mo): 3Annual average quantity used/ month (m 
Does your establishment have a water treatment unit?    Yes      No  
If Yes, describe the processes:  

ng waterThere are 2 softener units , and 2 RO units for drinki 
Water usages: drinking  laundry  cleaning   dialysis unit   irrigation  other  

 
2. Wastewater 

 
Is the final wastewater effluent emanating from the establishment discharged to?  
Public sewer system    
On-site wastewater treatment plant  
Impermeable septic tank   if this is the answer, provide quantity/month and 

specify place of disposal 
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
Is there any wastewater pretreatment prior to joining the public sewer system?  Yes 
 No 
If Yes, explain briefly: …………………………………………………………. 

…………………………………………………………………………………………………. 
…………………………………………………………………………………………………. 

 
3. General Management Issues 

 
Is your establishment aware of the following legislation related to hazardous waste 
management? 

- Environment protection law                                            Yes       
No  

- Hazardous and harmful material management by-law    Yes       
No  

- Hazardous waste management regulation                       Yes       
No  

- Management of used oil regulation                                 Yes       
No  

- Management of healthcare waste regulation                   Yes       
No  
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Does your establishment have a clear waste management plan that details the 
handling of liquid waste?                Yes       No  
If Yes, explain and provide a copy of the relevant sections of the plan. 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………….. 

 
 

Are there any defined written procedures for disposing (and/or pretreatment) of 
certain chemical, pharmaceutical, radioactive, cytotoxic and infectious wastes?  Yes 
       No   
If Yes, explain and provide a copy of the procedures. 

decays to  Cytotoxic waste is stored, radioactive waste is stored until radioactivity
safe levels, pharmaceuticals are returned to supplier. 
…………………………………………………………………………………………………
…………………………………………………………………………………………………. 

 
Is the management aware of the importance of pollution prevention and waste 
minimization issues?    Yes     No  
If Yes, please select the applicable actions: 

 
 Phase out the use of mercury containing equipment 
 Phase out/ reduce using hazardous materials for less hazardous 

alternatives 
 Phase out/ reduce  using chlorinated solvents e.g. methylene chloride, 

chloroform, trichloroethylene 
 Replace formalin with less toxic cleaning solution in dialysis machines 
 Reduce the generation of waste chemicals and pharmaceuticals by good 

management practices such as minimizing stockpiles and return of 
expired substances to supplier … etc. 

 Collection and recovery of solvents generated in pathology, histology and 
anatomy units 

 Other 
 
 

4. Specific Sources of Liquid Waste 
 
 

The following tables, table 1-9, are designed to collect specific information on liquid 
wastes generated from the different units of the healthcare establishment. 
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Table 1 
1.1 Kitchen  

 
Remarks 

Is oil and grease generated form 
cooking discharged to sewers? If Yes, 
explain. 

 
 
 

Leftover/used frying oil is collected in 
containers. 
Small oil and grease quantities go to 
sewers when cleaning kitchen utensils. 

1.2 Laundry 
 

 

Are highly contaminated items 
disinfected separately in the laundry? 
Explain. 

 
 
 
 
 
 
 

- Contaminated items (sheets) are 
collected separately at source in red 
bags. 
- It is washed separately at the end 
(last round) using hypochlorite, hot 
water. 
- If highly contaminated, it is 
incinerated.  

 
 
 

What are the cleaning and disinfecting 
agents used in the laundry? List. 

 
 
 
 
 
 
 
 
 
 
 

Lizerna Alka: alkaline 
Lizerna conc: soil suspending 
florescent whitening 
Lizerna soft: acidic neutralizing and 
cationic softener 
Lizerna Ox: Hydrogen peroxide 
Lizerna liquid: soil suspending 
fluorescent whitening optical 
brightening  

 
 

Is perchloroethylene used in the 
laundry? 

 
 
 

No 

Is wash water discharged directly to 
sewers?  

 
 
 
 

 
Yes 
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1.3 Sterilization and Disinfection 

 
 

List the quantities of disinfectants used/ 
month, and specify purposes: 

 
Formaldehyde:   30 L 
Phenol-based:  
Glutaraldehyde: 70 L 
Chlorine solution: 600 L 
Quaternary ammonium compounds: 
Others: 

 
Sadex: 40 L 
Badadex: 5 L 
Hapacloro: 40 L 
Acetic acid : 10 L 

 
 
 

 

Are disinfectants discharged directly to 
sewers? Explain. 

 
 

Yes, diluted with water. 

Are disinfectants collected and stored 
for proper disposal? Explain. 

 
 
 
 
 
 
 
 

No. Measures are taken to minimize 
waste. 

1.4 Maintenance and Engineering 
 

 

List the chemicals used for general 
maintenance, e.g. lubricants, oils, 
solvents, insecticides, 
rodenticides…etc. and describe 
disposal method of chemical waste. 

 
 
 
 

Engine oil from compressors returned 
to supplier. Citric acid to sewers.  
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Table 2 
Radiology Unit 

 

 
Remarks 

What is the quantity of photographic 
fixing solution used/ month? 

 

4 kits/ month 
 
 
 

Is the fixer solution collected after 
being used in containers or is it 
discharged to sewers? 

 

Yes, collected 
 

If fixer is collected by a special 
contractor, please clarify and identify. 

 
 

Yes 
 
 
 

If it is discharged to sewers, identify 
point of discharge. 

 
 
 

Is the quantity of waste fixer 
documented? 

Yes 
 

Do you have plans of installing a silver 
recovery unit? 

No 
 
 

What is the quantity of photographic 
developer solution used/ month 

3 kits/month 
 
 

How do you dispose of the developer? dispose to sewers (drainage system) 
 

What is the quantity of acetic acid (stop 
bath) solution used/ month 

8 L 
 

How do you dispose of spent acetic 
acid 

collected with fixer 
 

Do you perform any monitoring for the 
discharged effluent? If Yes, specify. 

No 
 
 

Are there any plans to replace the 
current units with digital imaging? If 
Yes, give details. 

 
 
 

Yes. 
1. fluoroscopy digital 
2. use computerized radiography about 
15% 
3. increase percentage gradually 
4. use dry films for CT and MRI and 
Ultrasound and part of  x-ray 
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Table 3 
Pharmacy 

 

 
Remarks 

Are partially used drugs returned to 
pharmacy from medical wards? If Yes, 
explain. 

 
 
 

No 
 
 
 
 

Are expired pharmaceuticals and 
partially used drugs returned to 
supplier? If Yes, explain.  

 
 
 

Yes. Expired pharmaceuticals are 
returned to supplier, but there isn't any 
partially used drugs. 

 
 
 
 

If the answer is No to above questions, 
specify method of disposal. 

 
 
 
 
 

Partially used drugs are placed in 
yellow bags with infectious waste and 
incinerated. 

 
 
 
 

Are the quantities of pharmaceutical 
waste documented? 

No 
 
 
 
 

Are non-hazardous pharmaceutical 
wastes discharged into sewers, e.g. 
cough syrup, sugars, saline solutions, 
certain organic and inorganic salts, 
amino acids? 

 
 
 

Yes 
 
 
 
 
 

Are other classes of pharmaceutical 
wastes  
such as antibiotics, narcotics, 
hormones, discharged into sewers?  
If Yes, specify type. 

 
 
 

No 
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Table 4 
Chemotherapy 

 

 
Remarks 

What types of cytotoxic drugs are used, 
please provide list. 

 
 

- 

Are any cytotoxic wastes (expired 
drugs, left over solutions, spilled 
quantities…etc) discharged into 
sewers?  

 
 
 
 

No.  

If the answer to above question is No,  

specify the collection, storage and final 
disposal methods in detail. 

 
 

Cytotoxic waste is placed in a blue bag 
and stored in a special, closed place; 
expired drugs are returned to supplier. 
Leftover solutions are stored, and then 
incinerated on site after 6 months. 

 

Are washrooms servicing 
chemotherapy patients equipped with a 
separate sewerage that leads to a 
storage tank? Explain indicating 
retention time. (i.e. disposal of faeces, 
vomit, urine)  

No 

Where are cytotoxic drugs prepared? 
Specify. 

 

There is no specific preparation room, 
cytotoxic drugs are prepared in the 
floors where it will be admitted. 

Where are cytotoxic drugs 
administered? Specify. 

In the floors 

Is staff aware of the hazards 
associated with these drugs? 

Yes 

Is staff trained to contain and remove 
spills properly? Explain. 

No 

Is there a designated officer 
responsible for supervision and 
management of cytotoxic drugs and 
waste? Explain. 

No 
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Table 5 
Dialysis Unit 

 

 
Remarks 

How many dialysis machines are 
operational at the hospital? 

 
20 machines 

 
 

Specify shifts/day 2 shifts 
 
 

Is formalin used for cleaning the 
dialysis machines? If Yes, specify 
quantity used/each cleaning operation. 

 

No. 
 
 
 
 

List other chemicals used in the 
dialysis unit. 

 

- calcium hypochloride granules 
- sodium hypochlorite 6.5% 
- acetic acid 25% 

 
 
 

Is liquid waste (including formalin) 
discharged to public sewer system? If 
Yes, specify location and estimated 
quantity. 

 
 
 

Yes 
 

Do you discharge resin regeneration/ 
reject water from water treatment unit 
to public sewer system? If the answer 
is yes, estimate quantity and specify 
location. 

 

Yes.  
Quantity of discharge from    4000-
8000 L in 12 hours. 
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Table 6 
Isolation Wards 

 

 
Remarks 

Are there any designated rooms or 
designated wards for isolation 
patients? If yes, specify.  

 

Yes. There is one room 

Are body fluids and excreta collected 
separately and treated (disinfected) 
prior to discharge to public sewer 
system? Explain. 

 
 

No 

 
 

Table 7 
Radio-diagnostic and Therapy 

 

 
Remarks 

Are excreta from patients treated or 
tested with unsealed radionuclide 
separated from other wastewater 
streams before discharge to public 
sewer system?  

No 

Are these streams stored to reduce its 
radioactivity to clearance level? Explain 
indicating storage capacity of decay 
tanks. 

No 

Are any radioactive wastes (e.g. 
residues, spills, etc.) discharged 
directly to sewers? Explain. 

No 

Are radiation and contamination levels 
near discharge points (after decay 
tanks) checked and recorded 
periodically  

 

Yes 

Is the staff trained on radioactive waste 
and spill handling? Explain. 

 
 

Yes. There is one trained staff member  

Is there a radiation officer responsible 
for radioactive waste management? 

 
 

Yes 
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Table 8 
Mercury 

 

 
Remarks 

Do you keep an inventory of mercury 
containing equipment? If the answer is 
yes, list the quantities of each 
equipment/ year: 
  
Thermometers:  1000 

 
Blood pressure gauges:  56 

 
 

Other: 
 
 
 
 
 

 

Are mercury spills cleaned according to 
best practices? Explain. 

 
 
 
 
 
 
 

No 

How are mercury waste handled? 
 
 
 
 
 
 
 
 

With solid waste 

Does any spilled mercury reach the 
sewers? 
Explain. 

 
 
 
 
 

No. Mercury waste is collected with 
solid waste. Quantity is very small, e.g. 
when a thermometer breaks. 
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Table 9 

 Laboratories 
 

Estimated 
Quantities/ 
month 
(from purchasing 
orders) 

 
Estimated 
quantities of 
waste   

Disposal method  
 

Comments Chemicals/ 
Substances used 

Discharge to 
sewers 

Other 

Halogenated 
Solvents 

     

Methylene 
chloride 

     

Chloroform      

Trichloroethylene      

Other      

        

      

      

      

      

      

Non-
Halogenated 
Solvents 

     

Xylene 80 L 80 L    

Ethyl acetate      

Methanol 30 L 30 L    

Toluene      

Isopropanol      
 

Acetonitrile       

Other      
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Table 9 

 Laboratories 
 

Estimated 
Quantities/ 
month 
(from purchasing 
orders) 

 
Estimated 
quantities of 
waste   

Disposal method  
 

Comments Chemicals/ 
Substances used 

Discharge to 
sewers 

Other 

      

      

      

      

      

      

Inorganic 
chemicals 

     

Acids 7.5 L 7.5 L    

Alkalis small amount small amount    

Oxidants small amount small amount    

Reducing agents small amount small amount    

Other      

      

      

      

Organic 
chemicals 

     

formaldehyde 50-60 L 50-60 L    

glutaraldehyde        

 Other      

      

Radionuclides      
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Continued- Laboratories Remarks 
Are body fluids and blood discharged into sewers? Explain. 

 
 
 
 
 

All are autoclaved 

Are waste chemicals collected and stored on-site in a safe 
location? Explain 

 
 
 
 
 

 

Do you transport hazardous chemical waste to Swaqa HazWaste 
 site?  If the answer is yes, mention quantities and dates.  

 
 
 
 
 
 

 

Do you use tracking system to manage laboratory waste 
according to hazardous waste management regulation? Explain. 

 
 
 

 

Is the staff trained on cleaning spills procedures? 
 
 
 

Yes. There is a policy and procedures for spill 
cleaning (for blood and chemicals)  
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Questionnaire 

 
Name of healthcare establishment: Central Laboratories, MoH 

: Dr. Aktham HaddadinName of person providing information 
Phone No.: ………………………………Fax No…………………………………………… 

central lab@moh.gov.jo mail: -E 
Date: ……………………………………………. 

 
1. Water Consumption  

 
Source of water:    public network         water tankers       other   
Annual average quantity used/ month (m3/mo): Not available 
Does your establishment have a water treatment unit?    Yes      No  
If Yes, describe the processes:  

R.O. unit to provide water for all equipments 
Water usages: drinking  laundry  cleaning   dialysis unit   irrigation  other  

 
2. Wastewater 

 
Is the final wastewater effluent emanating from the establishment discharged to?  
Public sewer system    
On-site wastewater treatment plant  
Impermeable septic tank   if this is the answer, provide quantity/month and 

specify place of disposal 
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
Is there any wastewater pretreatment prior to joining the public sewer system?  Yes 
 No 
If Yes, explain briefly:  
No. Chemicals are treated before discharge to sink. 

 
3. General Management Issues 

 
Is your establishment aware of the following legislation related to hazardous waste 
management? 

- Environment protection law                                            Yes       
No  

- Hazardous and harmful material management by-law    Yes       
No  

- Hazardous waste management regulation                       Yes       
No  

- Management of used oil regulation                                 Yes       
No  

- Management of healthcare waste regulation                   Yes       
No  

Does your establishment have a clear waste management plan that details the 
handling of liquid waste?                Yes       No  
If Yes, explain and provide a copy of the relevant sections of the plan. 

No. Plan will be prepared soon. 
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e medical labs. Deals slightly with law No.30/2003 for licensing privat-There is by
waste 

 
 
 
 
 
 

Are there any defined written procedures for disposing (and/or pretreatment) of 
certain chemical, pharmaceutical, radioactive, cytotoxic and infectious wastes?  Yes 
       No   
If Yes, explain and provide a copy of the procedures. 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………. 

 
Is the management aware of the importance of pollution prevention and waste 
minimization issues?    Yes     No  
If Yes, please select the applicable actions: 

 
 Phase out the use of mercury containing equipment 
 Phase out/ reduce using hazardous materials for less hazardous 

alternatives 
 Phase out/ reduce  using chlorinated solvents e.g. methylene chloride, 

chloroform, trichloroethylene 
 Replace formalin with less toxic cleaning solution in dialysis machines 
 Reduce the generation of waste chemicals and pharmaceuticals by good 

management practices such as minimizing stockpiles and return of 
expired substances to supplier … etc. 

 Collection and recovery of solvents generated in pathology, histology and 
anatomy units 

 Other: cancelled radioimmunoassay tests (radioactive material) 
 
 

4. Specific Sources of Liquid Waste 
 
 

The following tables, table 1-9, are designed to collect specific information on liquid 
wastes generated from the different units of the healthcare establishment. 
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Table 8 
Mercury 

 

 
Remarks 

Do you keep an inventory of mercury 
containing equipment? If the answer is 
yes, list the quantities of each 
equipment/ year: 
  
Thermometers:  use 12 
                          available in store 42 

 
Blood pressure gauges: No 

 
 

Other: 
 
 
 
 
 

 
 

very few breakage (2-3/year) 
 

Used in labs:  water baths, 
refrigerators,…etc 

Are mercury spills cleaned according to 
best practices? Explain. 

 
 
 

 
 

No special measures 

How are mercury waste handled? 
 
 
 
 
 
 
 
 

discarded with trash 

Does any spilled mercury reach the 
sewers? 
Explain. 
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Table 9 

 Laboratories 
 

Estimated 
Quantities/ 
month 
(from purchasing 
orders) 

 
Estimated 
quantities 
of waste   

Disposal method  
 

Comments Chemicals/ 
Substances used 

Discharge to 
sewers 

Other 

Halogenated 
Solvents 

     

Methylene 
chloride 

     

Chloroform      

Trichloroethylene      

Other      

        

      

      

Non-
Halogenated 
Solvents 

     

Xylene small quantities    used to clean lens of 
microscopes 

Ethyl acetate      

Methanol small quantities  wash slides, 
to sewers 

 Fixation in hematology for 
preparation of dyes 

Toluene      

Isopropanol      
 

Acetonitrile       

Other      

Ethanol small quantities     
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Table 9 

 Laboratories 
 

Estimated 
Quantities/ 
month 
(from purchasing 
orders) 

 
Estimated 
quantities 
of waste   

Disposal method  
 

Comments Chemicals/ 
Substances used 

Discharge to 
sewers 

Other 

      

      

Inorganic 
chemicals 

     

Acids yes in 
bacteriology 

   use of  kits 

Alkalis yes    

Oxidants     

Reducing agents     

Other      

1-2% Sodium 
hypochlorite 

quantity not 
available 

    

Sodium Azide very small 
quantities (in kits) 
as preservative 

 
 
 

 

   

Organic 
chemicals 

     

formaldehyde      

glutaraldehyde        

 Other      

      

Radionuclides      
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List of chemicals in bacteriology lab: (quantities not specified) 
- Ethanol 
- Acetone 
- Iodine 
- Albert stain 
- Safranin 
- Crystal violet stain 
- H2SO4 (conc) 
- Amyl alcohol 
- Eosin satin 
- Methylene blue stain 
- Brilliant green stain 
- Xylene 
- Sodium hypochlorite 
- H2O2 3% 
- Potassium hydroxide solutions (40, 30 20%) 

 
List of chemicals in parasitological lab: (available quantities  specified) 
 

- Chloroform solution 2000 ml 
- Toluene 500 ml 
- Normal saline 500 ml 
- Glycerol 200 ml 
- Formalin distilled 10% solution 500 ml 
- Formalin saline 10% solution 1000 ml 
- Ethanol 300 ml 
- Acetone solution 200 ml 
- Ammonium ferric sulphate 
- Oil immersion 80 ml 
- Sodium carbonate 5% solution 100 ml 
- Hydrochloric acid conc. 1500 
- Glacial acetic acid 10% solution 200 ml 
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- Ammonia solution conc. 300ml 
 
Materials used in hematology (quantities not specified – kits): Sodium hydroxide 

- Methanol 
- Glycerol 
- Wright satin 
- Ethanol 
- ISODIL (diluent): sodium chloride, sodium sulphate 
- CLEAN: Nonylphenol, Ethoxylate 0.4 g/l 
- ISOTON (diluent): Sodium sulphate, sodium chloride, dimethylolurea, sodium chloride, procaine HCL 

- PAK: Erythrolyse, Stabilyse 
 
 
 

Continued- Laboratories Remarks 
Are body fluids and blood discharged into sewers? Explain. 

 
 
 
 
 

Autoclaved blood tubes, discard with municipal 
waste. 
Waste generating from hematology are treated with 
Sodium Hydroxide before discard or discharge. 

Are waste chemicals collected and stored on-site in a safe 
location? Explain 

 
 
 
 
 

Expired chemicals, and other chemicals that are not 
used are stored . 

Do you transport hazardous chemical waste to Swaqa HazWaste 
 site?  If the answer is yes, mention quantities and dates.  

 

Will transport all expired chemicals (old chemicals) 
soon. 

Do you use tracking system to manage laboratory waste 
according to hazardous waste management regulation? Explain. 

 

 

Is the staff trained on cleaning spills procedures?  
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Treatment of liquid waste form labs 

- Treatment of liquid waste from hematology- add sodium hydroxide and chlorox to 
waste, after 30 minutes discharge to sewers (sink)). 

- Chemistry special unit:  
Sebia waste: Treated sodium hypochlorite   
HPLC waste: Treated with sodium hypochlorite 
Then discharge to sewers. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Page 108 of 124 
 

 

 
Questionnaire 

 
Name of healthcare establishment: Istishari Hospital 
Name of person providing information: AMAL ZAKI SAFARINI 
Phone No.:  5001000                          Fax No:  5698833 
E-mail: amal_safarini@yahoo.com 
Date: 25/03/07 

 
1. Water Consumption  

 
  other       water tankers      Source of water:    public network    

Annual average quantity used/ month (m3/mo): 2000 m3 
No      Yesr treatment unit?    Does your establishment have a wate 

Big blue filter           Carbon Filter            Softener           : , describe the processesYesIf 

Heamodialysis consist filters + sand filter  
other   ionirrigat   dialysis unit   cleaning  laundry  drinkingWater usages:  
 

2. Wastewater 

 
Is the final wastewater effluent emanating from the establishment discharged to?  

   Public sewer system 
On-site wastewater treatment plant  

Impermeable septic tank   if this is the answer, provide quantity/month and specify place of 

disposal 
……………………………………………………………………………………………………………

……………………………………………………………………………………… 
Is there any wastewater pretreatment prior to joining the public sewer system?  Yes  No 

If Yes, explain briefly: …………………………………………………………. 

…………………………………………………………………………………………………. 
…………………………………………………………………………………………………. 

 
3. General Management Issues 

 
Is your establishment aware of the following legislation related to hazardous waste 

management? 
- Environment protection law                                            Yes       No  
- Hazardous and harmful material management by-law    Yes       No  
- Hazardous waste management regulation                       Yes       No  
- Management of used oil regulation                                 Yes       No  
- Management of healthcare waste regulation                   Yes       No  

Does your establishment have a clear waste management plan that details the 
handling of liquid waste?                Yes       No  

 
 
 
 
 
 

Waste management plan 

 

Dispos
a 

Storage Handling Sorting 
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If Yes, explain and provide a copy of the relevant sections of the plan. 

Medical waste-management plan 
Waste management plan contains the following four main components:  

1. Sorting: segregation of waste by type at the place where it is generated.  
2. Handling: Collecting and transporting waste within the facility, in according to a 

special procedure.  
3. Internal storage: Storing waste within the facility until it can be disposed of 

through incinerating procedure.  
4. Final disposal: Eliminating solid medical, liquid waste, sharps, and hazardous 

chemical waste to the incinerator or drains. 
Handling and disposing of infectious liquid waste Procedure: 

1. Use universal precautions before touch any blood or body fluids containers 

2. Handle medical fluid waste as little as possible. 
3. Remove waste from operating theaters, procedure rooms, while the containers 

are still partially empty 2/3. 
4. Empty the container in the dirty utility draining sink (special care should be 

taken while draining, by preventing spread of the fluids of the sink's wall, but 
direct to the drain's hall). 

5. Open water tap and add chlorex 5% to the drain. 
6. Discard the container into the yellow or red bags or clean it with chlorex and 

send it for sterilization. 
7. Remove protective equipments and discard it in the yellow or red bags.     

 
Are there any defined written procedures for disposing (and/or pretreatment) of certain 

chemical, pharmaceutical, radioactive, cytotoxic and infectious wastes?  Yes        No   
If Yes, explain and provide a copy of the procedures. 

A general Procedure is carried out at our hospital to deal with all types of medical waste 
including Fluids, and also there are specific instructions for each type of hazardous wastes.  

The disposing chemical and pharmaceutical Procedure is:  
 

1. Handle fluid waste as little as possible. 
2. Remove from store. 
3. Empty the IV fluids (NS, GW, RL, Hays, and Lipids) in the sink. 
4. Open water tap to the drain. 
5. Discard the empty Plastic containers into the brown biohazard bag and send, put the 

label (name, date, time, collector's name), and close it well.  
6. Glass containers should be sent for crashing carefully and safely, and then sent with 

sharps in the same container for proper disposal. 
7. Remove protective equipments and discard it in the brown bags.  

8. Other chemicals are sent to the supplier in a special procedure. 
The disposing of radioactive Procedure is not done yet because the hospital do not have 

radioactive treatment unit. 
The disposing of cytotoxic Procedure:  

Two types: Patient generating waste: 
                   Preparation of drugs. 

1. Use universal precautions while dealing with cytotoxic. 
2. Handle chemicals as little as possible. 
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3. Remove and discard by blue bags. 
4. Empty the containers in the special designated sinks for chemical and cytotoxic. 
5. Open water tap to the drain. 
6. Discard the empty Plastic containers after wash it into a brown biohazard bag and send it 

with medical waste, put the label (name, date, time, collector's name), and close it well.  
7. Glass containers should be sent for crashing carefully and safely, and then sent with 

sharps in the same container for proper disposal. 
8. Remove protective equipments and discard it in the brown bags.  
9. Other cytotoxic are sent to the supplier in a special procedure. 

 
Is the management aware of the importance of pollution prevention and waste minimization 

issues?    Yes     No  
If Yes, please select the applicable actions: 

 
 Phase out the use of mercury containing equipment 

 Phase out/ reduce using hazardous materials for less hazardous alternatives 
 Phase out/ reduce  using chlorinated solvents e.g. methylene chloride, chloroform, 

trichloroethylene 
 Replace formalin with less toxic cleaning solution in dialysis machines 

 Reduce the generation of waste chemicals and pharmaceuticals by good 
management practices such as minimizing stockpiles and return of expired substances 

to supplier … etc. 
 Collection and recovery of solvents generated in pathology, histology and anatomy 

units 
 Other 

 
4. Specific Sources of Liquid Waste 

 
The following tables, table 1-9, are designed to collect specific information on liquid wastes 
generated from the different units of the healthcare establishment. 
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Table 1 
1.1 Kitchen  

 
Remarks 

Is oil and grease generated form cooking discharged to sewers? 
If Yes, explain.  

 
We Have a designed system that assures the proper disposal of 
grease from cooking in special internal drains.  

 

 

1.2 Laundry 
 

 

Are highly contaminated items disinfected separately in the 
laundry? Explain. 
 
The hospital has a completely separate room equipped with 
separate washing machine for cleaning and disinfecting of 
contaminated clothes and items    

 

 
 
 
 

What are the cleaning and disinfecting agents used in the 
laundry? List.  Venus Product+  
   1- Alkaline Detergents(Sodium Carbonate, Sodium Metacilicate  
   2- Acid Detergents 
   3- Spot removal 
   4- Oxygen bleach(  Sodium Percarbonate) 
   5- Soft Liquid fabric (cationic Softening acid, Citric Acid) 
   6- Anti-chlorine (chlorine neutralizer) 
   7- Dataprofi (blodex) 
                               (Tanex) 
                               (Lacex)  
   8- Dazzle  
   9- Ultra ( Enzyme laundry detergent – Sodium Carbonate) 
  10- X-TRA (Alcohol ethoxylated, Petrolium Distillates,    
              Ethylin Glycol monobutylether 
 
       

 
 
 

Is perchloroethylene used in the laundry? 
Yes 
 
 

 

Is wash water discharged directly to sewers?  
 
yes 
 

 
 
 

1.3 Sterilization and Disinfection 

 
 

List the quantities of disinfectants used/ month, and specify 
purposes: 
Formaldehyde: ? 
Phenol-based:?  /Disinfectant 

 



Page 112 of 124 
 

 

 
 
 
 
 
 
 
 
 

 

Glutaraldehyde:? / Disinfectant 
Chlorine solution: ?/ Disinfectant 
Quaternary ammonium compounds:? 
Others: 
- Magnesium monoperoxyphthalate (Desmozone) 
- Benzyl-C12-18-alkyldimethyl-ammonium-chlorides (Microbact) 
 
- N-(3-aminopropyl)-n-dodecylpropane-1,3-diamine 9.2 g;  
didecyldimethylammoniumchloride 13.0 g.(Korsalin Plus) 
 

- Void. 

 

 
 
 
Are disinfectants discharged directly to sewers? Explain. 
 
No , There are two big tanks for collecting the cleaning and 
disinfecting solution, that is diluted with water , treat it and then 
drain it to the other one, where it go then to the sewer  
 

 

Are disinfectants collected and stored for proper disposal? 
Explain. 
Disinfectant are collected to be disposed in designated special 
sinks, it stored in proper storing area with suitable temperature 
and proper environment according to manufacturer instructions. 
 

 

1.4 Maintenance and Engineering 
 

 

List the chemicals used for general maintenance, e.g. lubricants, 
oils, solvents, insecticides, rodenticides…etc. and describe 
disposal method of chemical waste. 
Oil and grease are only used for machines lubricants; they are 
not discarded through sewers.  
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Table 2 
Radiology Unit 

 

 
Remarks 

What is the quantity of photographic fixing solution used/ 
month? 
 

 
 

Is the fixer solution collected after being used in 
containers or is it discharged to sewers? 
 

 
 

If fixer is collected by a special contractor, please clarify 
and identify. 
 
 

 
 

If it is discharged to sewers, identify point of discharge.  
 
 

Is the quantity of waste fixer documented?  
 

Do you have plans of installing a silver recovery unit?  
 
 

What is the quantity of photographic developer solution 
used/ month 

 
 
 

How do you dispose of the developer?  
 
 

What is the quantity of acetic acid (stop bath) solution 
used/ month 

 
 
 

How do you dispose of spent acetic acid  
 
 

Do you perform any monitoring for the discharged 
effluent? If Yes, specify. 

 
 

 
 
 
 

Are there any plans to replace the current units with 
digital imaging? If Yes, give details. 

 
The current system is digital imaging system. All cases 
are done by soft ware way and results are given to the 
patients by CD, or sent by E.mail in addition to the 
reports. 
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Table 3 
Pharmacy 

 

 
Remarks 

Are partially used drugs returned to pharmacy from 
medical wards? If Yes, explain. 

Yes The discontinued drugs (tablets and syrups) are 
Returned back to the pharmacy or sent with patients 
home.  
 

 
 
 
 
 

Are expired pharmaceuticals and partially used drugs 
returned to supplier? If Yes, explain. 
 
Yes it returned back by organized procedure, and 
informed 6 month prior to expiration date.  
 
 

 
 
 
 
 

If the answer is No to above questions, specify method of 

disposal. 
 
 
 
 
 

 
 
 
 
 

Are the quantities of pharmaceutical waste documented? 
 
Yes 

 
 
 
 
 

Are non-hazardous pharmaceutical wastes discharged 
into sewers, e.g. cough syrup, sugars, saline solutions, 
certain organic and inorganic salts, amino acids? 
Cough syrup, sugars, saline solutions are discarded 
through the sewer with plenty of tap water. 
Certain organic and inorganic salts, amino acids are 
returned back to the supplier. 
 
 

 
 
 
 
 
 

Are other classes of pharmaceutical wastes  
such as antibiotics, narcotics, hormones, discharged into 
sewers?   NO 
If Yes, specify type. 
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Table 4 
Chemotherapy 

 

 
Remarks 

What types of cytotoxic drugs are used, please provide 
list.  

1- VP 16 ____Lastat______Vepesid (100 mg). 
2- Zavedos vial. 
3- Cytrabine ____Cytosar. 
4- Lanvis 40 mg tab __thioginin 
5- Daunobine. 
6- Gemzar 1 gm. 
7- Gsysin 300 mcg amp . 
8- Methotraxat. 
9- 5- flourovracil 250 mg . 
10- Carboplatin 150 mg, 450 mg. 
11- Doxorubiocin 50 mg. 
12- Folinic acid 50 mg. 
13- Vincistine 1 mg. 
14- Aspirginas 10,000  

  

 

Are any cytotoxic wastes (expired drugs, left over 
solutions, spilled quantities…etc) discharged into sewers? 
Explain in detail. specify the collection, storage and final 
 
We have special system for cytotoxic drugs disposal, 
special treatment room for preparation, storage and 
discarding in a sink drains in a tank # 1, kept for enough 
time according to the rules then discard in the tank # 2 
before drain to the main sewer. 
 
 

 

If the answer to above question is No, disposal methods 
in detail. 
 
Explained above. 
 
 

 
 
 
 

Are washrooms servicing chemotherapy patients 
equipped with a separate sewerage that leads to a 
storage tank? Explain indicating retention time. (i.e. 
disposal of faeces, vomit, urine) . 
Yes, a special area designed for admission and treatment 
of chemotherapy patient 
 

 

Where are cytotoxic drugs prepared? Specify.  
   
In A special area designated for chemotherapy 
Preparation.  
 

 

Where are cytotoxic drugs administered? Specify.  
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In A special area designated for chemotherapy 
administration.  
 

Is staff aware of the hazards associated with these 
drugs? 
Yes.  

1. The staffs that collect and dispose of waste 
are often aware of the risks that medical and 
hazardous chemical waste poses. 

2. Regular orientations and in-service training 
are implanted as  parts of staff education 

 

 

Is staff trained to contain and remove spills properly? 
Explain. 
Yes  

1- Contain and surround the spilled area. 
2- Cover the spill with disposal sheet or tissues. 
3- Inform the supervisor if the spill is in large amount 
4- Wear the protective equipments (Gloves, gowns, 

mask, and eye shield.  
5- Remove spills carefully. 
6- Put it in a blue bag. 
7- If there are any sharps or broken glass, put it in 

sharp container. 
8- Close the bag well and put a label. 
9- Send it to proper disposal and storage area. 
10-  Clean the area properly. 

 

 

Is there a designated officer responsible for supervision 
and management of cytotoxic drugs and waste? Explain. 
No, For Future Plans. 
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Table 5 
Dialysis Unit 

 

 
Remarks 

How many dialysis machines are operational at the 
hospital? 
Four Machines 

 
 
 
 

Specify shifts/day 
One morning shift, and on call 

 
 
 

Is formalin used for cleaning the dialysis machines? If 
Yes, specify quantity used/each cleaning operation. 

 
 
No 
 

 
 
 
 
 
 
 
 

List other chemicals used in the dialysis unit. 
 
 
Puristeril – Plus ( composed of parasitic acid, Acetic Acid, 
 

 
 
 
 
 
 
 
 

Is liquid waste (including formalin) discharged to public 
sewer system? If Yes, specify location and estimated 

quantity. 
NO. 
 

 
 

Do you discharge resin regeneration/ reject water from 
water treatment unit to public sewer system? If the 
answer is yes, estimate quantity and specify location. 
 
 
Yes, In especial tank container, the amount is around 

15.66 Liter / day. And according to number of patients 
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Table 6 
Isolation Wards 

 

 
Remarks 

Are there any designated rooms or designated wards for 
isolation patients? If yes, specify.  
Yes, Special isolation units at NICU and Dialysis unit 
 

 

Are body fluids and excreta collected separately and 
treated (disinfected) prior to discharge to public sewer 
system? Explain. 
Yes 

1- Handling body fluids excreta waste as little as 

possible, after wearing the protective equipments. 

2- Empty the container from fluids after adding 

disinfectant solution (chlorine) to the drain. 

3- Add water tap to the drain. 

4- Discard the empty Plastic containers into the red 

biohazard bag, put the label (name, date, time, 

collector's name), and close it well, send with the 

medical biohazards waste.  

5- Remove protective equipments and discard it in the 

Red bags.  

 
 
 

 

 
 

Table 7 
Radio-diagnostic and Therapy 

 

 
Remarks 

Are excreta from patients treated or tested with 
unsealed radionuclide separated from other 
wastewater streams before discharge to public 
sewer system?  
 
 

 

Are these streams stored to reduce its radioactivity 
to clearance level? Explain indicating storage 
capacity of decay tanks. 
 
 

 

Are any radioactive wastes (e.g. residues, spills, 
etc.) discharged directly to sewers? Explain. 
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Are radiation and contamination levels near 
discharge points (after decay tanks) checked and 
recorded periodically  
 

 

Is the staff trained on radioactive waste and spill 
handling? Explain. 
 
 

 

Is there a radiation officer responsible for radioactive 
waste management? 

 
 

 

Table 8 
Mercury 

 

 
Remarks 

Do you keep an inventory of mercury containing 
equipment? If the answer is yes, list the 
quantities of each equipment/ year: 
  Yes 
Thermometers: __ 6000 pc / year 
 
Blood pressure gauges: 50 
 
Other: 
 

 

Are mercury spills cleaned according to best 
practices? Explain. 
Yes  

1- Contain and surround the spilled area. 
2- Put a sign of mercury spill. 
3- Inform the supervisor if the spill is in large 

amount 
4- Wear the protective equipments (Gloves, 

gowns, mask, and eye shield.  
5- Remove spills carefully by two pieces of 

hard papers with sharp edges and collect it 
carefully. 

6- Put it in a special mercury disposal 
container. 

7- If there are any sharps or broken glass, put 
it in sharps container. 

8- Close the container well and put a label. 
9- Send it to proper disposal or storage area. 
10- Clean the area properly. 
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How are mercury waste handled? 
 
Carefully, Kept in special containers for proper 
disposal 

 
 

 

Does any spilled mercury reach the sewers? 
Explain. 
No, Details of disposal of mercury is mentioned 
above. 

 

 
 
 
 
 

 

 



Page 121 of 124 
 

 

Table 9 

 Laboratories 
 

Estimated 
Quantities/ 

month 
(from purchasing 

orders) 

 
Estimated 

quantities of 
waste   

Disposal method  
 

Comments Chemicals/ 
Substances used 

Discharge to 
sewers 

Other 

Halogenated 
Solvents 

     

Methylene chloride      

Chloroform      

Trichloroethylene      

Other      
        

      

      

      

      
      

Non-Halogenated 
Solvents 

     

Xylene ± 3ml  No Yellow bags The amount is used for 
area near the 
microscopes 

Ethyl acetate None     

Methanol 1500 ml 100% yes ______ Quantity consumption 
is vary according to the 

work load  
Disposal off with plenty 

of tap water. 

Toluene None     

Isopropanol None     
 

Acetonitrile  None     
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Table 9 

 Laboratories 
 

Estimated 
Quantities/ 

month 
(from purchasing 

orders) 

 
Estimated 

quantities of 
waste   

Disposal method  
 

Comments Chemicals/ 
Substances used 

Discharge to 
sewers 

Other 

Other      

      
Inorganic 

chemicals 
     

Acids (HCL) ± 20ml/month _________ yes  Disposal off with plenty 
of tap water. 

Alkalis ± 0.1 gm/month Liquid form after 
dilution 

_______  Yellow and red 
biohazards containers 

Oxidants None     

Reducing agents None     

Other None     

      

Organic 
chemicals 

     

formaldehyde 2 ml None No   Sent in containers of 
biopsies to out side 

laboratories. 

glutaraldehyde   None     

 Other None     

      

Radionuclides None     
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Continued- Laboratories Remarks 
Are body fluids and blood discharged into sewers? Explain. 
Yes: 
Body fluids (Urine and other fluids) are discharged into sewers 
after mixed with hypochlorite (disinfectant) and plenty of water 
added.  

 
Blood : No disposal of blood through the sewer, Test tubes are 
disposed in the red biohazards bags for proper storage and 
medical waste according to disposal protocol. 

 
 

 

Are waste chemicals collected and stored on-site in a safe 
location? Explain. 
Yes  
It segregates from the origin place in the lab, Processed, Bags 
closed well, Labeled, and sent to medical waste storage for final 
disposal.  

 

Do you transport hazardous chemical waste to Swaqa HazWaste 
 site?  If the answer is yes, mention quantities and dates.  

 
No 

 

 

Do you use tracking system to manage laboratory waste 
according to hazardous waste management regulation? Explain. 

 

 

Is the staff trained on cleaning spills procedures? 
Yes :   

1- Blood and Body Fluids Spills. 
2- Chemical Spills. 

3- Mercury Spiils. 
 

 



 

 

 


