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Table 1: Number of Medical Establishment in Privet Sector by Type of Medical Activities and Region

Type of Medical Activities bl BLad g o8
Region g™ ) i A 5T AL i) o g Al s aal) At sl AL ki)
Total Other human health activities Medical and dental practice activities Hospital activities
West Bank 1884 265 1591 28 Ayl Al
Gaza Strip 647 116 525 6 53¢ gl
Palestinian Territory 2531 381 2116 34 Lt A8y ) )

39



Al s Agal) liiall U e bsgd ASlgiaa) olual) daS el s 12 sdn

Table2: Estimated Quantities of Water Consumed Monthly from Medical Establishment by Region

Region Quantities ( m*/month) (i [ %a) B dahia)
West Bank 116905 A yall dacal)
Gaza Strip 29415 3¢ ¢l
Palestinian Territory 146320 Ahadil) ol )
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Table 3: Percent Distribution of Medical Establishments by the Method of Wastewater Disposal and Region

£ saaal Region dakaia)
Wastewater Disposal Method Total 556 gl Ay a)) daal) Ladad) olpal) (e palidl) 45y 5k
ota
Gaza Strip West Bank
Public network 68.3 71.9 67.1 dale 484
Tight cesspit 17.7 0.6 23.6 slasa dualiaial 5 s
Porous cesspit 13.9 27.5 9.2 A 5 dpaliaial 5 s
Others 0.1 0.0 0.1 s Al
Total 100 100 100 £ saxall
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Table 4: Percent Distribution of Medical Establishments by the Availability of Wastewater Treatment and

Region
Region 4ahial
gadal) . .
Availability of Treatment s 53¢ gl g ) daal dallae g
Total
Gaza Strip West Bank
Treatment available 0.5 0.3 0.6 FENEDIRENpY
Treatment not available 99.5 99.7 99.4 EENEPRRENPTRN
Total 100 100 100 £ saxall
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Table 5: Percent Distribution of Medical Establishments that have Wastewater Treatment by the Method of

Treatment and Region

Region dahaial)
gadall 5 .
Treatment Method €5 3¢ glld o ) Al Aalleal) 48y )k
Total
Gaza Strip West Bank
Mechanical treatment 40.8 0.0 48.1 4SS Aallas
Chemical treatment 59.2 100 51.9 Ailas Aallag
Biological treatment 0.0 0.0 0.0 A slsn Aallad
Total 100 100 100 £ saxall
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Table 6: Percent Distribution of Medical Establishments by Existence of Separation for Medical Waste and Region

Region dahaial)
Seperation gsad 35e glhad Ja yall Zazal) Juad 359
Total
Gaza Strip West Bank

There is seperation 50.2 60.2 46.7 Juad 22 gy

All waste seperated 34.1 27.6 37.0 gl A8 Juad oy

Some types are seperated 65.9 72.4 63.0 gl (any Juad Sy
There is no seperation 49.8 39.8 53.3 Juad 2293 Y
Total 100 100 100 g el
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Table 7: Percent Distribution of Medical Establishments by the Type of Separated Medical Waste and

Region
Region Ahial
£ sl .
Type of Waste 8¢ glad Ay yall dasal) <LlEsY g g
Total
Gaza Strip West Bank

General Waste 30.4 22.2 33.9 Aalall cillal
Infectious Waste 20.6 20.3 20.8 Al il
Chemlc.al, Pharmaceuhcal and 42 8.7 23] dnte s A asa diilesS il
non radioactive Wastes
Radioactive Waste 1.5 2.6 1.0 dadiall clyladl
Sharp Waste 429 46.2 41.4 salal) cilal
Others 0.4 0.0 0.6 Al
Total 100 100 100 & saaal)
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Table 8: Estimated Quantities for Separated Waste Produced from Medical Establishment by Type of Medical Waste and Region

£ saaal Region Alaiall
58 glhad A el dasl)
Total .
Gaza Strip West Bank
Tyl\lie(‘i’f S;’I":/ra:ed Vol 0 0 ) | Wl 0 ) | Wi 5 0 ) | o 0 ) | D 0 ) e | b 8 ) ) | A gl Aol il g g3
edical Waste i i i "
pxslly Al paslly gulle PN guiile
Quantities Quantities Quantities Estimated | Quantities Estimated | Quantities Estimated Quantities
Estimated by Kg | Estimated by liter by Kg by liter by Kg Estimated by liter
General Waste 17442.5 0.0 2898.7 0.0 14543.8 0.0 Aaladl il
Infectious Waste 1735.8 3.0 358.9 0.0 1376.9 3.0 Boanal) sl
: : AV aua s 4ibesS Gl
Chemical, Pharmaceutical 270.8 13725 223.0 201.5 47.8 1171.0
and non radioactive Wastes daia yf g
Radioactive Waste 52.9 980.0 0.9 0.0 52.0 980.0 dadall clladl
Sharp Waste 3473.2 5558.8 1101.1 5112.0 2372.1 446.8 Balall culta)
Others 156.0 0.0 0.0 0.0 156.0 0.0 Al
Total 23131.2 7914.3 4582.6 5313.5 18548.6 2600.8 & saxall

It was not possible to collect the data using one unit.
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Table 9: Estimated Monthly Quantities of Medical Waste Produced from Medical Establishment by
Economic Activity and Region

Quantities ( tonn/month) (e [ o) L)
Economic Activity (g i) ol
£ saxal alaid) gAY ezl gkl Al Adaid i A
Region Total s Ay Sl b ” —
Other human health Medical and dental . L
o . o Hospital activities
activities practice activities

West Bank 418.0 12.8 27.4 377.8 dn A 4l
Gaza Strip 13.5 5.1 8.2 0.2 36 gl
Total 431.5 17.9 35.6 378.0 £ saxall
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Table 10: Percentage Distribution of Medical Establishment by the Package Method for the Separated General

Waste and Region
£ sanal Region Ahaia)
Package Method Total 36 gl G sl daal) Gl auda g o sbd
Gaza Strip West Bank
Special nylon bags 51.2 29.3 57.5 iala Ll s
Special plastic box 8.4 0.0 10.9 dals 4800 Balia
Special carton box 0.5 0.0 0.6 dals Ay g S Gualig
Plastic cans 0.3 1.1 0.0 ASaudlh e
Nylon bags 39.6 69.6 31.0 Ol st
Total 100 100 100 £ saxall
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Table 11: Percent Distribution of Medical Establishments by the Package Method for the Separated Infectious

Waste and Region
£ el Region dhial
Package Method Total 556 gl Ayl ddzal) L) au o slud
Gaza Strip West Bank
Special nylon bags 11.6 16.6 9.4 aala bl sl
Special plastic box 26.7 1.3 37.5 dala il il
Special carton box 4.6 11.5 1.7 dals dn g S Gl
Special metal cans 4.1 11.4 1.0 faald ditee e
Plastic cans 27.0 11.4 33.6 ASaudl e
Nylon bags 26.0 47.8 16.8 skl G|
Total 100 100 100 £ sl
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Table 12: Percent Distribution of Medical Establishments by the Package Method for the Separated Non

Radioactive Chemical and Pharmaceutical Waste and Region

£ sanal Region dhial
Package Method Total 556 gl Ayl ddzal) L) au o glad
Gaza Strip West Bank
Special nylon bags 31.2 29.4 34.1 aala ol s
Special plastic box 18.1 0.0 48.8 dala il bl
Special carton box 22.5 35.7 0.0 dals dn g S Gl
Special metal cans 5.2 2.9 9.1 Aeald ditee e
Plastic cans 20.1 32.0 0.0 ASaudl e
Other 2.9 0.0 8.0 Al
Total 100 100 100 £ sl

B0
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Table 13: Percent Distribution of Medical Establishments by the Package Method for the Separated Radioactive

Waste and Region
£ el Region Ahaia)
Package Method Total 36 gl Gy ) daal Gl aida g o slad
Gaza Strip West Bank
Special nylon bags 21.2 0.0 45.0 dala ol s
Special metal cans 64.2 100 23.9 duals dpaee e
Plastic cans 14.6 0.0 31.1 ASadl e
Total 100 100 100 g saxa
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Table 14: Percent Distribution of Medical Establishments by the Package Method for the Separated Sharp Waste

and Region
£ sanal Region dahaia)
Package Method Total 3¢ g b G sl daal) Gl auda g sbd
Gaza Strip West Bank
Special nylon bags 4.3 5.6 3.6 iala ol sl
Special plastic box 9.9 2.1 13.7 dala il Gl
Special carton box 14.6 26.9 8.6 dals dn g S Gl
Special metal cans 2.0 5.0 0.5 Aeald disee e
Plastic cans 55.6 50.4 58.2 ASaudly e
Nylon bags 13.6 10.0 15.4 skl ks
Total 100 100 100 £ sl
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Table 15: Percent Distribution of Medical Establishment by the Most Important Package Method for the Non Separated
Waste and Region

Region 4ahial
g s o
The Most Important Method Total 58 glhad iy gl dal) ol aal
Gaza Strip West Bank
Special nylon bags 48.0 8.5 61.7 Aals sl s
Special plastic box 6.0 0.0 8.1 fald ASEl el
Special carton box 2.7 0.0 3.6 als g S sl
Nylon bags 43.3 91.5 26.6 SEFIRREY
Total 100 100 100 £ saxad
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Table 16: Percent Distribution of Medical Establishments by the Second Most Important Package Method for the Non
Separated Waste and Region

£ sanal Region dhial
Second Most Important Method Total 5 ¢ gl iy jall dal) sl ?“i ik
Gaza Strip West Bank

Special nylon bags 2.0 0.0 2.3 aala ol s

Special plastic box 31.8 29.8 32.1 dals A8l gpliua
Special carton box 14.5 7.0 15.6 dals dng S Gl
Plastic cans 11.9 0.0 13.7 faald disee e
Nylon bags 21.4 63.2 15.3 Sl Qe
Special metal can 17.1 0.0 19.6 skl ks
Others 1.3 0.0 1.4 s A
Total 100 100 100 £ saxall
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Table 17: Percent Distribution of Medical Establishments by the Third Most Important Package Method for the Non

Separated Waste and Region

£ san) Region dakaia)
Third Most Importasnt Method Total 556 gl Ay )l dall PP PPN K
Gaza Strip West Bank

Special nylon bags 3.2 0.0 3.4 aala ol s
Special plastic box 3.2 0.0 34 ald ASEaDl (Bl
Special carton box 3.2 0.0 3.4 lald dn g S 3alia
Special metal cans 12.9 50.0 11.5 fald dtee e
Plastic cans 4.1 50.0 2.3 ASaudl e
Nylon bags 6.5 0.0 6.6 skl ks
Others 66.9 0.0 69.4 s A
Total 100 100 100 £ saxall
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Table 18: Percent Distribution of Medical Establishments by the Monthly Collection Periodicity of General Waste

and Region
Region A3kt
g e , ,
Monthly Collection Periodicity Total 552 g\ i pal) dacal) Lgd arandll 4y 40
Gaza Strip West Bank
1-6 22.8 0.0 29.4 6-1
7-12 29.1 222 31.1 12-7
13-25 31.1 62.6 21.9 25-13
More than 25 17.0 15.2 17.6 25 0 s
Total 100 100 100 £ saxall
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Table 19: Percent Distribution of Medical Establishments by the Monthly Collection Periodicity of Infectious Waste

and Region
Region 4ahial
g saad , ,
Monthly Collection Periodicity Total 8¢ glad i al) dacal) Lgd arandll 4y 40
Gaza Strip West Bank
1-6 41.1 11.4 53.9 6-1
7-12 21.5 26.6 19.3 12-7
13-25 28.3 48.3 19.7 25-13
More than 25 9.1 13.7 7.1 25 oo S
Total 100 100 100 £ saxad
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Table 20: Percent Distribution of Medical Establishments by the Monthly Collection Periodicity of Non

Radioactive Chemical and Pharmaceutical Waste and Region

Region dahaial)
g smral , ,
Monthly Collection Periodicity Total 552 g\ i al) dacal) Lgd pranill 4y 40
Gaza Strip West Bank
1-6 32,5 8.1 73.8 6-1
7-12 40.6 56.5 13.8 12-7
13-25 6.1 6.0 6.2 25-13
More than 25 20.8 29.4 6.2 25 Ge S
Total 100 100 100 £ saxa
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Table 21: Percent Distribution of Medical Establishments by the Monthly Collection Periodicity of Radioactive

Waste and Region
Region dahaial)
g saad , ,
Monthly Collection Periodicity Total 552 g\ i al) dacal) Lgd pranill 4y 40
Gaza Strip West Bank

1-6 64.2 100 239 6-1
7-12 14.6 0.0 31.1 12-7
13-25 0.0 0.0 0.0 25-13
More than 25 21.2 0.0 45.0 25 g S
Total 100 100 100 £ saxal
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Table 22: Percent Distribution of Medical Establishments by the Monthly Collection Periodicity of Sharp Waste

and Region
Region A3kt
g sl , ,
Monthly Collection Periodicity Total 3¢ g b Gy el el Lsgd ganill 4y ) g0
Gaza Strip West Bank
1-6 60.3 44.6 68.1 6-1
7-12 16.4 28.1 10.6 12-7
13-25 15.9 26.8 10.5 25-13
More than 25 7.4 0.5 10.8 25 0a s
Total 100 100 100 £ saxal
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Table 23: Percent Distribution of Medical Establishments by the Periodicity of Non Separated Waste Collection

Weekly and Region
£ sana Region Aibaia)
Periodicity Total 3¢ glld o al) Al agygal
Gaza Strip West Bank
Less than or equal 5 58.6 54.4 60.2 5 sk o oo 8
6-10 40.2 44.9 38.5 10-6
More than 10 1.2 0.7 1.3 10 (e S
Total 100 100 100 g el

b1
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Table 24: Percent Distribution of Medical Establishments by times of Non Separation Waste Collection in Certain Day in

the Establishment and Region

£ sana Region dahaia)
Number of Times Total 8¢ glad i al) dacal) & pall 22
Gaza Strip West Bank
Once 60.1 55.1 61.8 5aal 53 e
Twice 3.9 10.2 1.7 Ufia
Three times 1.0 3.2 0.3 e DB
No collection was done 35.0 31.5 36.2 el S Ao
Total 100 100 100 £ saxall
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Table 25: Percent Distribution of Medical Establishments by the Transportation Method of General Waste in the

Establishment and Region

Region FIAN]
g saxal
Transportation Method Total 36 glhd A el Azl JA 43y 5k
Gaza Strip West Bank
Manually 95.6 97.9 94.9 L
Special vehicles 1.6 0.0 2.0 dals aly e
Both methods 2.8 2.1 3.1 INREIPRE
Total 100 100 100 £ saxall
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Table 26: Percent Distribution of Medical Establishments by the Transportation Method of Infectious Waste in

the Establishment and Region

Region dahial)
g sasd
Transportation Method Total 3¢ glld Ja el Al Jadl) 48, )k
Gaza Strip West Bank
Manually 84.2 100 77.4 L5
Special vehicles 13.0 0.0 18.6 ald al e
Both methods 2.0 0.0 2.8 ERESPRE
Others 0.8 0.0 1.2 Al
Total 100 100 100 £ saxal
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Table 27: Percent Distribution of Medical Establishments by the Transportation Method of Non Radioactive

Chemical and Pharmaceutical Waste in the Establishment and Region

Region 4ahial
g sasd
Transportation Method Total 3¢ glld o ) Al Jail) 48, )k
Gaza Strip West Bank
Manually 87.6 100 66.4 L5
Special vehicles 6.2 0.0 16.8 ald al e
Both methods 2.3 0.0 6.2 ERESPRE
Others 3.9 0.0 10.6 Al
Total 100 100 100 £ saxal
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Table 28: Percent Distribution of Medical Establishments by the Transportation Method of Radioactive Waste in
the Establishment and Region

Region AN
£ saxall
Transportation Method Total 56 ¢l A el daal) Ja 43y 5k
Gaza Strip West Bank
Manually 67.6 100 31.1 L
Special vehicles 324 0.0 68.9 N
Total 100 100 100 £ saxall
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Table 29: Percent Distribution of Medical Establishments by the Transportation Method of Sharp Waste in the

Establishment and Region

Region FIAN]
g sl
Transportation Method Total 53¢ gl Ja ) Al Jail) day )k
Gaza Strip West Bank
Manually 92.5 100 88.8 L5
Special vehicles 6.8 0.0 10.1 dals aly e
Both methods 0.7 0.0 11 ERr-PAT
Total 100 100 100 £ saxall
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Table 30: Percent Distribution of Medical Establishments by the Transportation Method of Non Separated Waste in the

Establishment and Region

£ sanal Region dhial
Transportation Method Total 55e gl o al) Al Jadl) 48, )k
Gaza Strip West Bank
Manually 96.2 100 94.9 L5
Special vehicles 0.5 0.0 0.6 dala aly e
Both methods 33 0.0 45 IRESPRE
Total 100 100 100 £ saxall
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Table 31: Percent Distribution of Medical Establishments by the Existence of Medical Waste Treatment,
Economic Activity in the Palestinian Territory

g 5axad dallae 2 Y dallas 22
Economic Activity & i) Lol
Treatment not .
Total . Treatment available
available
Hospital activities 100 79.3 20.7 i i
Medical and dental practice activities 100 90.9 9.1 i) Gy dnbl) djlaall ddaid]
Other human health activities 100 72.8 27.2 Oty Ay dlaial (5 ,aY) Aaidy)
Total 100 87.8 12.2 £ saxall
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Table 32: Percent Distribution of Medical Establishments by the Existence of Medical Waste
Treatment and Region

£ saxal Aalea 32 Y Aala a2 g
Region Treatment not A3kt
Total rea rl}en no Treatment available
available
West Bank 100 89.7 10.3 iy el dasl
Gaza Strip 100 82.5 17.5 5 ¢ gl
Total 100 87.8 12.2 £ saxall
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Table 33: Percent Distribution of Medical Establishments by the Medical Waste Treatment Method and Region

£ senl Region dalaial)
Treatment Method Total 3¢ gl i al Al daleall 48y 4k
Gaza Strip West Bank
Disinfection 42.6 44.7 41.0 ek
Incineration 1.6 1.2 1.9 e il
Open burning 50.8 49.5 51.7 TS5 3~
Storage 1.1 0.0 1.9 CROAS
Mechanical treatment 0.9 0.0 1.6 EESTLSREEN
Disposed in the sink with water 2.5 34 1.9 sl g goladl) 8 Laclal
Others 0.5 1.2 0.0 @Al
Total 100 100 100 £ saxad

11
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Table 34: Percent Distribution of Medical Establishments that Use Disinfection by the Disinfection Type of Treatment

and Region
£ san) Region dakaia)
Type of Treatment Method Total 3¢ g kb g el daal) Aallaal gl
Gaza Strip West Bank
Chemical disinfecation 55.6 100 19.5 e gk
Thermal disinfecation 44.4 0.0 80.5 @a ekl
Disinfection by radiation 0.0 0.0 0.0 WiVl el
Total 100 100 100 £ saxal
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Table 35: Percent Distribution of Medical Establishments by the Doer of Medical Waste Disinfection Treatment and Region

Region Aakaial
£ saxal 5
Doer of Treatment Total 3¢ glad el dasal) daleall o Adgpual) dgad)
Gaza Strip West Bank

The establishment 89.1 75.7 100 Ll
Another establishment that treats and 10.9 243 0.0 sl L) ot 2l ] s
returns the waste back

A.nother establishment treats and 0.0 0.0 0.0 i) g ety ol sl e
disposes the waste

Total 100 100 100 g saxal

73



Aahid) g 7 gidal) (3 oall Al G dadlaa oo A gl dgad) uua Apdal) clddall udl &l 136 Jgaa
Table 36: Percent Distribution of Medical Establishments by the Doer of Medical Waste Open Burning Treatment and Region

Region dabhiy)
£ saaal) 8
Doer of Treatment Total 3¢ glad el daca) dallaadl oo A gmal) dgall
Gaza Strip West Bank
The establishment 97.7 97.6 97.9 sl
Another establishment that treats and . . ‘.
slind)l ) Laws & xllas g Al 3

returns the waste back 0.0 0.0 0.0 o ot f gl 5 AT R
Apother establishment treats and 23 24 21 L) e iy el (5 Al Ao
disposes the waste

Total 100 100 100 £ saxal)
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Table 37: Percent Distribution of Medical Establishments that Use the Disinfection Treatment for Medical Waste by

the Periodicity and Region

£ san) Region dakaia)
Periodicity Total 55e gl o ) Al agygal
Gaza Strip West Bank
(1-3) Daily 16.1 27.1 8.3 b (3-1)
(4-7) Daily 56.9 243 82.7 b (7-4)
(1-3) Monthly > 00 57 e (3-1)
(4-7) Monthly 34 00 63 Les (7-4)
(1-3) Yearly 1.1 243 0.0 b (3-1)
(4-7) Yearly 11.0 243 0.0 e (7-4)
Total 100 100 100 g saxa
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Table 38: Percent Distribution of Medical Establishments that Use the Incineration Treatment for Medical Waste by
the Periodicity and Region

£ sana Region Lhaia)
Periodicity Total 36 gl G i) dasal a4
Gaza Strip West Bank
(1-3) Daily 31.7 100 0.0 b (3-1)
(4-7) Daily 68.3 0.0 100 b (7-4)
Total 100 100 100 £ saxal

76



Aahial g dadlaall 4y )90 Guua Alal) il Aadleal 48y oS = gidall (3 Al aadid LAY ddal) cilidall ) agjsil) 139 Jgan
Table 39: Percent Distribution of Medical Establishments that Use the Open Burning Treatment for Medical Waste

by the Periodicity and Region

£ sana Region Lhaia)
Periodicity Total 36 gl G i) dasal a4
Gaza Strip West Bank
(1-3) Daily 87.6 73.3 97.9 b (3-1)
(4-7) Daily 1.0 2.4 0.0 b (7-4)
(1-3) Monthly 10.1 243 0.0 bet (3-1)
(4-7) Monthly 3 00 - Led (7-4)
Total 100 100 100 £ saaal

Y7




Aahial g 4 ) 94l Guen el L dadlaal slall aa g laal) B Adal) LS plAl) A8 4k aadiud LAY dpdal) ciliiall ol ansil) :40 Jgas
Table 40: Percent Distribution of Medical Establishments that Use Disposal in the Sink with Water for the Treatment of Medical

Waste by the Periodicity and Region

£ sana Region dahaia)
Periodicity Total 3¢ kb G i) daal a5
Gaza Strip West Bank
(1-3) Daily 35.9 62.7 0.0 b (1)
(4-7) Daily 42.7 0.0 100 b (7-4)
(1-3) Monthly 21.4 37.3 0.0 bet (3-1)
Total 100 100 100 g saxal
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Table 41: Percent Distribution of Medical Establishments by Type of Medical Waste Treated with Disinfection Method

and Region
£ sandd Region Aahaia)
Type of Waste Total 552 g\ i al) dacal) Ll g g
Gaza Strip West Bank
General Waste 40.6 0.0 74.6 Aalal) e
Infectious Waste 19.2 27.1 12.6 Jandl cllasl)
falc‘l‘;‘::s;tep\};\f‘argjce“tical and non 22.1 48.6 0.0 xie s s AtVana s Aibas Gl
Sharp Waste 7.0 0.0 12.8 salal) el
Radioactive Waste 11.1 243 0.0 Aadall el
Total 100 100 100 £ saxall
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Table 42: Percent Distribution of Medical Establishments by Type of Medical Waste Treated with Open Burning

Method and Region
Region Aahaia)
£ saxall &
Type of Waste Total 552 g\ i al) dacal) Ll g g
Gaza Strip West Bank

General Waste 56.0 24.5 100 Aaladl il
Infectious Waste 18.3 31.4 0.0 Hamall sl
Chgmlcgl, Pharmaceutical and non 0.0 0.0 0.0] Faie e s AVaia s Ailas s
radioactive Waste

Sharp Waste 25.7 44.1 0.0 salall il
Total 100 100 100 £ saaal)
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Table 43: Estimated Quantities of Treated Medical Waste by the Method of Treatment and Region

& saxall Region dahia)
Total 3¢ gkl Ay a)) daal)
Gaza Strip West Bank
Method W s a3 30 4sasl) W s a3 30 4sasl) la a2 ) 4peS0) L i 5 Al Bl [ La i 5 Al 30 dalleal 5k
- - ) Sl sy 5 ) S - )
sl Al pasl pasl Al
Quantities Quantities Quantities Estimated | Quantities Estimated Quantities Quantities
Estimated by Kg Estimated by liter by Kg by liter Estimated by Kg | Estimated by liter
Disinfection 2787 68 147 17 2640 51 el
Incineration 4006 - 6 - 4000 - e il
Open burning 2278 - 1259 - 1019 - T S G~
Storage - - - - - - A3
Mechanical treatment - - - - - - SilS dallas
Disposal with wastewater 2 72 2 8 - 64 sl g goladl) 8 Laclal
Other 2 - 2 - - - s Al
Total 9075 140 1416 25 7659 115 £ sl

(-): very small quantities
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Table 44: Estimated Quantities of Treated Medical Waste by Type of Separated Medical Waste and Region

£ sanal Region dahia)
Total 3¢ gl 4 e daall
Gaza Strip West Bank
Type of Waste W S a3 0 ApaSl) | LA il o5 A Apakl) | La i 5 ) A W s 8 4 £y L i 5 Al 400 L o 5 Al 400 bl g o8
sl Ally sl AL sl Al
Quantities Quantities Quantities Estimated |Quantities Estimated | Quantities Estimated | Quantities Estimated
Estimated by Kg | Estimated by liter by Kg by liter by Kg by liter
- — — dalall el
General Waste 1987 868 1119 4—« 3
i - — — daxall cllayl)
Infectious Waste 4163 30 4133 “ 3
- . RN T LT E
Cherﬁl(iia.l, Phar\;laceutlcal and 106 140 106 25 _ 115 -
non Radiation Waste lade yé
- — — salall culiladl)
Sharp Waste 2784 377 2407 Al
ioacti - - - - Aadial) L)
Radioactive Waste 35 35 3
Others - - - - - - oAl
Total
gaaal)
9075 140 1416 25 7659 115 g

(-): very small quantities
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Table 45: Percent Distribution of Medical Establishments by Place of Medical Waste Collection Before Disposal and Region

Region Ahaia)
g saxal &
Place of Collection Total 8¢ glad i al) dacal) il lsa
Gaza Strip West Bank
Public container 59.6 48.8 63.3 ddle 44l
Container owned by the establishment 24.2 31.5 21.6 Al slandl dala s
Others 16.2 19.7 15.1 o 3
Total 100 100 100 £ saxall
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Table 46: Percent Distribution of Medical Establishments by the Container Type Used for collecting Medical
Waste Before its Final Disposal and Region

£ san) Region Ahaia)
Container Type Total 3¢ glld o pal) Al Lol g o
Gaza Strip West Bank
Open container 48.8 68.1 42.5 4 S Ay gla
Closed container 48.7 31.9 54.1 e 4yl
Others 2.5 0.0 3.4 oAl
Total 100 100 100 g saxal
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Table 47: Percent Distribution of Medical Establishments by the Material of the Container Used for Collecting the
Medical Waste Before its Final Disposal and Region

£ sanal Region Ahia)
Container Matiral Total 3¢ glld I el Al A gal sala
Gaza Strip West Bank
Metallic container 62.9 59.6 64.0 dpee 4yl
Plastic container 36.3 37.1 36.0 ZES W RERPIEN
Wooden container 0.8 3.3 0.0 dpda dyila
Total 100 100 100 £ saxall
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Table 48: Percent Distribution of Medical Establishments by the Volume of Container used for collecting
Medical Waste Before its final Disposal and Region

Region 4akial
g saxal 5 \
Containe Volume ( m®) Total 58 ¢ Ul dn A ddl (Ca) Al axa
Gaza Strip West Bank
Less than 1 14.5 26.6 9.9 1 oe 8
1-5 71.2 55.8 77.1 5-1
More or equal 6 14.3 17.6 13.0 6 s s S
Total 100 100 100 £ sanall
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Table 49: Percent Distribution of Medical Establishments by the Location of the Site Used for Medical Waste Collection

Before its Final Disposal and Region

£ sana Region dahaia)
Site of collecting container Total 8¢ glad i al) dacal) Lglall adga
Gaza Strip West Bank
Inside the establishment building 37.5 19.0 43.9 sland) by Jala
Inside the establishment court 14.8 15.8 14.5 slana) dalu &
Outside the establishment 47.7 65.2 41.6 slasdl z Jla
Total 100 100 100 g el
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Table 50: Percent Distribution of Medical Establishments by the Distance Between the Establishment and the Site of the

Container Used for Collecting Medical Waste Before its Final Disposal and Region

£ sanal Region Ahial
The distance (m) Total 55e gl o ) Al (a) Adlesal
Gaza Strip West Bank
1-10 19.5 224 17.8 10-1
11-20 30.8 39.1 25.9 20-11
21-30 24.8 134 31.6 30-21
More than 30 24.9 25.1 24.7 30 oo S
Total 100 100 100 £ e
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Table 51: Percent Distribution of Medical Establishments by the Doer of Transporting Medical Waste to its Final
Disposal Place and Region

£ saal Region Aahaia
Doer of Transportation Total 53¢ glhad o el Al A gigall dgal
Gaza Strip West Bank
The Medical establishment 18.3 17.0 18.8 Tanal) sLSal)
Local authority 78.6 82.1 77.3 Adaal ddalld)
Private contractor or company 0.4 0.6 0.4 = EQRVIS IR T+
UNRWA 0.3 0.3 0.3 Gsad AS
Others 2.4 0.0 3.2 oAl
Total 100 100 100 g el
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Table 52: Percent Distribution of Medical Establishments by the Place of Final Disposal for Medical Waste and

Region
£ san) Region dakaia)
Disposal Place Total 552 g\ i pal) dacal) oaldill olsa
Gaza Strip West Bank
Dump of local authority 81.5 84.2 80.6 Adadl) Alalull CSe
Dump of non local authority 13.5 15.2 12.9 Alal) ALl oy VS
Randomly thrown 0.0 0.0 0.0 e ISy lasla)
Others 2.2 0.3 2.8 s Al
Do not know 2.8 0.3 3.7 TR
Total 100 100 100 g el
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Table 53: Percent Distribution of Medical Establishments by the Weekly Periodicity of Final Disposal of Medical Waste and

Region
Region dahaial)
g sasd ,
Periodicity Total 3¢ glad A yall dacal) Ay 94l
Gaza Strip West Bank
Less than or equal 3 times 46.8 40.9 49.0 a3 ssbn o e B
4-6 times 22.7 44.5 14.8 < e 6-4
More than 7 times 30.5 14.6 36.2 e 7 e S
Total 100 100 100 £ sl
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Figure 1: Estimated Quantities of Water Consumed from Medical Establishment per Month by Region
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Figure 2: Percent Distribution of Medical Establishment by the Method of Wastewater Disposal and Region
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Figure 3: Percent Distribution of Medical Establishment by the Type of Separated Medical Waste and Region
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Figure 4: Percent Distribution of Medical Establishment by the Medical Waste Treatment Method and Region
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Figure 5: Estimated Monthly Quantities of Medical Waste Produced from Medical Establishment by Region
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Figure 6: Percent Distribution of Medical Establishment by the Location Medical Waste and Region
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Figure 7: Percent Distribution of Medical Establishment by the Doer of Transporting Medichal Waste to

its Final Disposal Place and Region
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Figure 8: Percent Distribution of Medical Establishment by the Place of Final Disposal for Medical Waste and Region
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Figure 9: Percent Distribution of Medical Establishment by the Periodicity of Final Disposal for Medical Waste and Region
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Figure 10: Percent Distribution of Medical Establishment that Treated the Medical Waste by the Economic Activity and Region
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Figure 11: Percent Distribution of Medical Establishment that Do not Treated the Medical Waste by the Economic Activity and Region
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Figure 12: Percent Distribution of Medical Establishment by Place of Medical Waste Collection Before Disposal and Region
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Preface

As the attention towards environment and the risk of environmental pollution increases,
environment statistics become one of the basic fields in the official statistics. The medical
waste statistics is an important subject in the environment statistics due to its negative effects
on the health and the environment if not disposed properly. Many decisions depend on such
statistics, especially in Palestine where statistics about it is not available.

The Palestinian Central Bureau of Statistics (PCBS) seeks to provide such data through its
program for environment statistics that aims at building and updating a comprehensive and
accurate statistical database on all environmental subjects. This program aims to provide
statistical data as a tool for monitoring and management of the environmental status in the
Palestinian Territory.

This report is one of a series of expected reports planned to be published by the PCBS on the
environment. The report presents the most important medical waste statistics for the
private sector indicators as collected from different sources.

This report concentrates on the variables of water consumption, medical waste collection,
separation and disposal, and wastewater disposal in the private sector.

PCBS hopes that the findings of this report will be a reference for planners and decision-
makers towards improving the environmental status in the Palestinian Territory.

December, 2000 Hasan Abu-Libdeh, Ph.D.
President
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1. Introduction:

Summary

This survey is based on a medical establishment sample survey, which was attached with the
services sector survey. It provides data on the main indicators of environment in the medical
sector, including water, management of medical waste, and management of wastewater.

2. Concepts and Definitions:

Biological Treatment:

Cesspit:

Chemical Disinfection:

Chemical Treatment:

Chemical Waste:

Clinical Waste
(Medical):

Disinfection:

Dump:

Environment:

Environmental
protection:

Wastewater treatment employing aerobic and anaerobic
microorganisms that results in decanted effluents and Separate
sludge Containing microbial mass together with pollutants.
Biological treatment processes are also used in combination or in
conjunction with mechanical and advanced unit operations.

A well or a pit in which night soil and other refuse is stored,
constructed with either tight or porous walls.

Chemicals used for effective killing of all organisms capable of
causing infectious diseases.

Treatment methods that are used to effect the Complete breakdown
of hazardous Waste in to non-toxic gases or, more frequently, to
modify the chemical properties of the Waste, for example, through
reduction of water solubility or neutralization of acidity or alkalinity.

May be hazardous — toxic, corrosive, flammable, reactive or
genotoxic (capable of altering genetic material), or non-hazardous.

Any waste coming out of medical care provided in hospitals or
other medical care establishments. However the definition does not
include medical waste resulting from medical care at home.

Effective killing by chemical and physical processes of all
organisms capable of causing infectious diseases.

Site used to dispose of solid wastes without environmental control.

The totality of all the external conditions affecting the life,
development and survival of an organism.

Any activity to maintain or restore the quality of environmental

media through preventing the emissions of pollutants or reducing

the presence of polluting substances in the environmental media. It

may consist of:

1. Changes in characteristics of goods and services,

2. Changes in consumption patterns,

3. Changes in production techniques,

4. Treatment or disposals in separate environmental protection

facilities,

5. Recycling and prevention of degradation of the landscape and

ecosystems,
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Establishment:

General waste:

Hospital waste:

Incineration (Dry
Thermal Disinfection):

Infectious Waste:

Irradiation:

Local Authority:

Mechanical Treatment
(of Medical waste):

6. Prevention degradation of the landscape and ecosystem.

An enterprise or part of an enterprise in which one group of goods
and services is produced (with the possibility of having secondary
activities).

All non hazardous waste, similar in nature to domestic waste
Waste coming out of hospitals. Such waste is around 85 %

non-hazardous, around 10 % are infectious, around 5% non-
infectious but hazardous.

Controlled burning of solid, liquid or gaseous waste materials at
high temperatures.

All kinds of waste, which may transmit viral, bacterial or parasitic
diseases to human beings. It includes infectious animal waste from
laboratories, slaughter- houses, veterinary practices and so on.

Use of radiation (X rays, or gamma rays) for effective killing of all
organisms capable of causing infectious diseases.

It’s a government authorized by one of the ministries to have
competence for providing public services, and handling all the
community affairs.

Crush, break, cut or otherwise damage of sharps prior to treatment.

Mechanical Treatment Wastewater treatment of physical and mechanical nature that results

(of Wastewater):

Open burning:

Pharmaceutical
Waste:

Radioactive Waste:

Seperation
(Segregation) :

Sewage Network:

in decanted effluents and Separate Sludge. Mechanical treatment
processes are also used in combination with biological and advanced
unit operations. Mechanical treatment includes Processes such as
sedimentation and flotation.

Out door burning of wastes such as lumber, scrapped cars, textiles,
sawdust and so forth.

This includes pharmaceutical products. Drugs and chemicals,
which have been returned from wards, have been spilled or soiled,
are out of date or contaminated, or are to be discarded for any
reason.

Material that contains or is contaminated with radionuclides at
concentrations greater than those established as “exempt” by the
competent authorities. To avoid persistent harmful effects, long—
term storage is necessary, for which purpose so—called “isotope
cemeteries” and abandoned quarries are used.

The system separation of solid waste into designated categories

System of collectors, pipelines, conduits and pumps to evacuate
wastewater (rainwater, domestic and other wastewater) from any of
the location paces generation either to municipal sewage treatment
plant or to a location place where wastewater is discharged.
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Sharps: Any item that could cause a cut or puncture (especially needles and

blades).

Solid Waste Disposal:  Ultimate deposition or placement of refuse that is not salvaged or
recycled.

Solid Waste: Useless and sometimes hazardous material with low liquid content,

solid wastes include municipal garbage, industrial and commercial
waste, sewage sludge, wastes resulting from agricultural and
animal husbandry operations and other connected activities,
demolition wastes and mining residues

Storage of the Medical The containment of medical waste in manner that dose not

Waste: constitute disposal of the medical waste.
Transport of the The movement of the medical waste from the point of generation to
Medical Waste: any intermediate point and finally to the point of treatment or

disposal. Transport does not include the movement of medical
waste from a health facility or agency to another health facility or
agency for the purposes of testing and research.

Treatment of the Processes that modify the waste in some way before it is taken to
Medical Waste: its final resting place.
Waste Collection: Collection or transport of waste to the place of treatment or

discharge by municipal services or similar institutions, or by public
or private corporations, specialized enterprises or general
government. Collection of municipal waste may be selective,
that’s to say carried out for a specific type of product, or
undifferentiated, in other words, covering all kinds of waste at the

same time.

Wastewater Process to render wastewater fit to meet environmental standards or
Treatment: other quality norms. Three broad types of treatment may be

distinguished: mechanical, biological, and advanced.
Wastewater: Used water, typically discharged into the sewage system. It

contains matter and bacteria in solution or suspension.
Wet Thermal Autoclaving at 160C°® under high pressure to effective killing of all
Disinfection: organisms capable of causing infectious diseases.
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3. Main Findings:

This section presents the main findings of the survey. Statistical results are classified
according to the main components of environmental elements in the medical sector, including
water, medical waste, and wastewater.

3.1 Water:
3.1.1 Consumption:

Results show that the quantities of water, consumed by the medical establishments, in the
private sector, totals 146,320 cubic meters/month of which 116,905 cubic meters in the West
Bank, and 29,415 cubic meters in Gaza Strip

3.2 Wastewater:
3.2.1 Disposal:

Results show that 68.3% of the private medical establishments dispose their wastewater using
public network, and 17.7% of them use cesspits. This percentage is distributed to 23.6% in
West Bank and 0.6% in Gaza Strip.

3.2.2 Treatment:

The percentage of the private medical establishments in the Palestinian Territory that do not
treat wastewater 1s 99.5%, while only 0.5% of the establishments treat the wastewater. The
main treatment methods used are the mechanical and the chemical treatments.

3.3 Medical solid waste:
3.3.1 Separation:

Results show that 50.2% of the private medical establishments perform separation of medical
waste components, as 65.9% of them separate some components while 34.1% separate all the
components. However, the largest percentage of the establishments that perform separation
42.9% do separate sharp waste, whereas 30.4% separate general waste and 20.6% separate
infectious waste.

In the establishments that perform waste separation and do package the separated waste, the
packaging depends on the type of the separated waste. Special nylon bags are used for
packaging the general waste and the non-radioactive chemical and pharmaceutical waste in
51.2% and 31.2% of the establishments that separates those types of waste. Plastic cans and
special plastic boxes are used for packaging infectious waste in 27.0% and 26.7% of the
establishments that separates this type of waste, and 64.2% of the establishments that
separates radioactive waste use special metal cans, while 55.6%o0f the establishments that
separate sharp waste use plastic cans. For the medical establishments that do not perform
waste separation, the most important methods used for packaging waste were special nylon
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bags and normal nylon bags. These methods are used in 48.0% and 43.3% of those
establishments respectively.

The periodicity of collecting waste depend on the type of waste. Results show that the
periodicity of collecting infectious waste is 1 to 6 times /month in 41.1% of the establishments
that separate this type of waste. Similar periodicity is used for radioactive waste in 64.2% of
the establishments that separate this type of waste. For the chemical and pharmaceutical non
radioactive waste, the periodicity was 7 to 12 times a month in 40.6% of the establishments
that separate this type of waste, while for sharp waste the periodicity is 1 to 6 times /month in
60.3% of the establishments that separate this type of waste.

The establishments that do not perform separation of waste collect waste 1 to 5 times a week
in 58.6% of the establishments, where as the periodicity is 6 to 10 times a week in 40.2% of
the establishments, and 60.1% of the establishments that do not perform separation did collect
waste one time in the day before filling the questionnaire.

3.3.2 Transportation:

The transportation in the establishments that perform separation of waste is done manually in
67.6 % to 95.6% of them according to the separated waste type. Special vehicles are used in
1.6% to 32.4% of the establishments in the Palestinian Territory. While in the establishments
that do not perform separation of waste, the waste was transported manually in 96.2% of
them.

3.3.3 Quantity:

The total estimated quantities produced by the non-public medical establishments were about
432 tons including 418 tons in the West Bank and 14 tons in Gaza Strip. The quantity of
waste produced from the hospital activity was estimated at about 378 tons in the Palestinian
Territory, including 377.8 tons in the West Bank and only 0.2 ton in Gaza Strip. The
quantities of separated waste were estimated at 23,131.2 kg in addition to a quantity estimated
in liters at about 7,914.3 liters. The majority of this quantity is general waste that was about
17,442.5 kg.

3.3.4 Treatment:

The percentage of the nongovernmental medical establishments in the Palestinian Territory
that do perform treatment of medical waste is about 12.2%, of which 17.5% in Gaza Strip and
10.3% in the West Bank, while 87.8% of the nongovernmental medical establishments do not
perform treatment, and 79.3% of the nongovernmental hospitals do not perform treatment.

Results show that the most important treatment method is the open burning in 50.8% of the
nongovernmental medical establishments. And 42.6% of the establishments use disinfection,
of those establishments that use disinfection 55.6% use chemical disinfection and 44.4% use
thermal disinfection. In the establishments that use disinfection, there is 89.1% of it perform
disinfection by themselves, the periodicity of disinfection was 4 to 7 times /day in 56.9%of the
establishments that use disinfection in the Palestinian Territory. General waste is treated by
disinfection in 40.6% of the establishments that use disinfection while 22.1% of the
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establishments treat the chemical and non-radioactive pharmaceutical waste using the
disinfection method.

87.6% of the establishments that use open burning for the waste, have the periodicity of
burning from 1 to 3 times a day.

The quantities of treated waste were about 9,075 kg and 140 liters; the incineration method
was used for treating 4,006 kg of them. The quantity of treated infectious waste was about
4,163 kg while the treated sharp waste was about 2,784 kg.

3.3.5 Disposal:

In this stage, the wastes are compiled in one place or in a container then transferred to a place
of final disposal. The percentage of the nongovernmental medical establishments that
compile waste in a public container is almost 59.6%. 24.2% of the establishments compile
wastes in containers owned by the establishment. Results show that the percentage of
establishments that use open containers was about 48.8% while 48.7% use closed containers.
The volumes of the compilation containers used ranges from 1 to 5 cubic meters in 71.2% of
the establishments that use containers and the location of the compilation place or container
lies outside the establishment in 47.7% of the establishments.

Results show that the public authority transfers the wastes to a place of final disposal in 78.6%
of the establishments in the Palestinian Territory. The place of final disposal was a dump
owned by the local authority for 81.5% of the establishments. The periodicity of waste final

disposal was 1 to 3 times per week for 46.8% of the establishments while it is more than 7
times per week for 30.5% of the establishments

4. Methodology:

4.1 Questionnaire:

The environmental questionnaire was designed in accordance with the similar country
experiments and according to international standards and recommendations for the most
important indicators, taking into account the special situation of Palestine.

4.2 Sample and Frame:

The sample is a single-stage stratified cluster random sample.

4.2.1 Target Population:

All the Palestinian private national services establishment in the Palestinian Territory whether
profit or non-profit.
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4.2.2 Sampling Frame:

The Sampling frame was based on the finding of the 1997 Establishment Census conducted by
PCBS, which was updated by frame modification survey1999.

4.2.3 Sample Design:

The sample of this survey is part of the sample of the Services Survey that is conducted
annually. The selected establishment in the medical survey module were all medical
establishment in the sample of the Services Survey and classified as private national where the
national private sector or individuals owned 51% of the establishment capital or more.

Stratification:

Four levels of stratification were followed in designing the sample of the Services Survey
including:
1. Stratification by goal: the establishment was classified to profit or non. Profit activities
establishment.
2. Stratification by District: the establishment was classified to three regions, the
remaining West Bank, region (j;) and Gaza strip.
3. Stratification by the economic activities.
4. Stratification by employers group.

Sample Size:
The sample size was 179 Palestinian Medical establishments. It was distributed according to

the economic activities into 29 establishments of hospital activities, 116 establishments of
medical and dental practice activities, 34 establishment of other human health activities.

4.3 Test the Questionnaire:
Many visits for medical establishments were made in order to improve the survey tools and to

test the questionnaire before implementing the survey; consequently some modifications were
made on the questionnaire and on the instructions following the visits.

4.4 Field Work:

4.4.1 Training Field Workers:

As a part of the Services survey training, the field workers were trained on the main skills
before the start of data collection. The interviewers were trained on the environmental survey
by implementing a training course in Ramallah. Instructions for filling the questionnaire were

made available for the interviewers. The training provided the participants with aims and
definitions of the different indicators of the survey and how to fill in the questionnaire.
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4.4.2 Data Collection:

Field operations started on 13/5/2000 and lasted until 15/7/2000. The fieldwork team
consisted of coordinator and the directors of the fieldwork offices and field workers, and each
team consisted of supervisors and 5 field workers.

4.5 Data Processing:
The data processing stage consisted of the following operations:

1. Editing before data entry: all questionnaires were edited again in the office using the same
instructions adopted for editing in the fields.

2. Data entry: In this stage data were entered into the computer, using ORACLES database.
The data entry program was prepared to satisfy a number of requirements such as:

Duplication of the questionnaire on the computer screen.

Logical and consistency check of data entered.

Possibility for internal editing of questions answers.

Maintaining a minimum of digital data entry and fieldwork errors.

User-Friendly handling.

Possibility of transferring data into another format to be used and analyzed using other
statistical analytical systems such as SAS and SPSS.

5. Data Quality:

Two types of errors affect the quality of survey data; sampling and non sampling errors. The
sampling errors are measurable, however the non-sampling errors could not be determined
easily due to the diversity of sources (e.g. the interviewers, respondent, editor, data entry
operator... etc).

However, several measures were adopted to minimize the effects of these errors. The
interviewers, editors and coders had undergone intensive training and were provided with
fieldwork manuals to consult when facing any problem.

The data entry program was designed in a way that allows error detection and correction. This

applies particularly to logical errors that might not be discovered before data entry operations.
A consistency check was also performed to assure accuracy after data entry.
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