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APPENDIX A
Questionnaires For Hospital Waste Composition Survey



Survey questionnaire for hospital waste management

QUESTIONNAIRE
Hospital (name, location):
No. Of inpatients: [day
No. Of outpatients: [day
No. Ofbeds (total): [day
Including in ward
(No,) (Type of ward)
In ward
(No.) (Type of ward)
In ward
(No.) (Type of ward)
In ward
(No.) (Type of ward)
In ward
(No,) (Type of ward)
In ward
(No.) (Type of ward)
In ward
(No,) (Type of ward)
In ward
(No)) (Type of ward)
In ward

(No,) (Type of ward)

In ward
(No.) (Type of ward)



Survey uestlonna|re for hospital waste management (continued)
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Survey questionnaire for hospital waste management (continued)
Waste Segregation, Collection, storage, and handling

Describe briefly what happens between segregation (ifany) and final disposal of:
Sharps

Pathological waste

Infectious waste

Radioactive waste

Chemical waste

Pharmaceutical waste

Pressurized containers

94



Survey questionnaire for hospital waste management (continued)
Waste segregation, collection, labeling, transport, and disposal

Handling of segregated waste Sharps Pathological Infectious Radioactive Chemical ~ Pharmaceutical Pressurized

waste Waste waste waste waste containers
Indrcatedé)erthe ofw ste (i #efany ) that is
Segregated from ge 5 adte

\r/(\)/(r)renrelr trg]rea t%er%re&aSQn -faking place (i.e Operating

\/Vhat e of ¢ ntarners /bags rf” contam ent
Vesse| % sed £ se reg J@gard

OXES asrJ ICC ?arn 1S “meta) con ré elc
escri e accuraie

o e e g e s
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\%)ves & L§onumr%rvsv Eg {IC ERnsﬁ?

ﬁ%{; f%ﬁ? $ O?ro f e Jarrowl,t ‘)nAre
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ere tégfl ast store while awaiting

@0@ rr”k fﬁ%i | seg(regﬁted
}%sprt ground, |ncrnep aF r?ﬁ opehq%urned etc.)
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Survey questionnaire for hospital waste management (continued)

Personnel involved in the management of hospital solid waste
1 (a) Designation ofpe_rson&s) responsible for organization and management of waste
colléction, handling, storage, and disposal at the hospital administration level.

(b) General qualification and level of education of designated person.

(c) Ha\s( he/she |\rleceived any training on hospital waste management?
7 Yes 7 No
|f yes, what type of training and of what duration?

2. Indicate the number of person involved in the collection, handling and storage of
hospital waste, their designation, their training in solid wasté handling™and
management, and the number of years of experience ofthis type of work.

Number Designation Training Experience

3. Do the waste management staffhave job description detailing their tasks?
7 Yes 1 No

4. Are instructions/training given to newly hired waste management staff
7 Yes [ No

HosRitaI waste management Po!icy DRN _
L Are ¥ou awa,\ﬁe ofdny legislation application to hospital waste management?
7 Yes 1 No

Ifyes, please list the legislative acts:

2 Ar\e( you S\Il\lvare ofa document outlining the hospital waste management policy?
7 Yes DNo
|fyes, give title of document (and attach a copy if possible):

3 1s thlergla manual or guideline document on management of hospital waste
available:
(a) In the Ministry of Health?
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7 Yes I No
Ifyes, givetitle of document:

(b) In ¥our hospital?
7 Yes [ No.
Ifyes, give title document;

4. (a) Does your hospital have a Waste Management Plan?

7 Yes 1 No
Ifyes, please attach the cow
(b) Do\?s yocl;JrN hospital have a Waste Management Team (or Teams)?
7 Yes GNo
Ifyes, please list the members by designation

Designation No.
Team leader

Team members:
Waste handling staff-———————ms. . T

5. Arethere clearly defined procedures for collection and handling of waste from
specified units in - the hospital?

1 Yes GNo

6. Are there waste mana(tqement responsibilities included in the job descriptions of
hospital supervisory staff (Head of hosFltaI. Department Heads, Matron/Senior
Nursm([; Officer, Hospital Engineer, Infectious Control Office, Pharmacist,
Labo\r(a or)é ﬁuperwsor, etc.)?

7 Yes GNo

1. How are the present waste collection, handling, and disposal responsibilities
defined in thejob? Description ofthe staff inyolved?
(Cite appropriate statement or provide copies.)
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Questionnaires for Hazardous Waste Management Survey



99

1 Chemotherapy aste

Typeof  Detail of Daily generated Quantity Container

solvent Wwaste and

%ﬂd f 2 collection
ource o o

origin w0 @ 1 0 0 =

Management of Chemotherapy Waste



2. Formaldehyde Waste

Type of Detail of Daily generated Quantity Container

solvent Waste and

%ﬂd f & collection
QuICE 0 S

origin w o Nom W - <

Management of Chemotherapy Waste



lot

3. Photographic chemical

Type of Detail of Daily generated Quantity Container

solvent Waste and

%n f = collection
ource 0 S

origin N O 0 ~

Management of Chemotherapy Waste
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4. Solvent Waste

Type of Detail of Daily generated Quantity Container
solvent Waste L oad
%ﬂd f & collection
Qurce 0 >
origin ® » W0 e =X

Management of Chemotherapy Waste
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5. Radioactive Waste

Type of Detail of Daily generated Quantity Container
solvent Waste L and
%ﬂd f 2 collection
ouIce 0 o
origin B m * 0 =

Management of Chemotherapy Waste
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6. Murcury

Typeof  Detail of Daily generated Quantity Container
solvent Waste . and
an & collection
Source of .. o

origin m T « 0 <

Management of Chemotherapy Waste



7. Other Toxic, Corrosive waste

Typeof  Detail of Daily generated Quantity Container
solvent Waste L, and
%ﬂd f Z  collection
ource 0 i
origin N © D rr <

Management of Chemotherapy Waste



APPENDIX ¢
Results of Hospital Waste Composition Survey in Twelve Hospitals



TABLE C-I Type And Amount Of Overall Hospital Waste Stream; Survey Of 12-Hospitals In Chiang Mai City
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TABLE C-2 Solid Waste Composition In Hospital Waste Stream; Survey Of 12-Hospitals In Chiarig Mai City

Waste Daily generation (Kilograms/day) Average 0%B
Categoy 4 9 3 4 5 6 7 8 9 10 N 2 B U I weignt
Paper 103 180 1660 B17 1723 1893 1910 1710 1120 5570 1400 100 1083 1710 1360 1529 485
Food waste
and other
0rganics M3 87 M3 63 B0 807 &7 660 433 640 637 43 47 683 617 647 205
Plastic RT R0 B3I B3 %67 KB3 47 B0 B3I L0 420 67 N0 47 A3 415 13l
Household
hazardous
waste 25 46 63 57 50 32 61 48 40 78 55 29 24 51 45 47 15
Metals 286 55 69 45 83 52 72 59 40 68 36 45 41 80 32 54 1.7
Glass 32 57 50 40 56 42 52 42 21 45 34 20 29 61 35 4.1 1.3
Yard
trimming 41 95 130 115 122 64 122 97 80 140 15 59 47 103 90 95 3.0
Other 71 312 41 213 510 2 4H2 B9 K2 08 28 7 A7 45 194 328 104

Total U710 3B1 35 04 F/1 364 4022 4 220 B9 225 2%60 247 B0 27716 3165 100.0



TABLE 03 Number Of Occupied Beds And Out Patients In Surveyed Hospital

Group

1
<100 beds

100-299
Beds
300-499 Beds

4
>500 Beds

Hospitals

p g

r X o — I ¢ —mm QO < oo

Status

Public hospital
Private hospital
Private hospital
Private hospital
Private hospital
Public hospital

Private hospital
Private hospital
Public hospital
Private hospital
Public hospital
Private hospital

Bed size

60
45
60
60
80
150

150
250
350
350
600
500

Average occupied Oc
bed

56
15
21
23
33
139

5
87
318
135
575
206

cupancy

rate

0.93
0.33
0.45
0.38
041
0.93

0.37
0.35
0.91
0.39
0.9
041

Out
patient

280
160
193
225
250
470

337
380
785
492
1650
760

Total patient

326
175
220
248
283
609

392
467
1103
627
2225
973



Table C-4 Result Of Generation And Composition (Classified By Physical Characteristic)
OfHospital Waste Survey At Hospital A.

Occupied ~ Out  Total Total Medical Domestic Recyclable

Day bed patient patient waste waste  waste  material
1 2 2% B[ 18l 874 458 438
2 4 330 Il 1433 84.6 211 5.3
3 39 27 316 1155 84.2 26.2 5.1
4 3 3w 39 1089 793 2T 48
5 4 212 36 1288 938 29.2 5.7
6 3 28 Bl 1261 919 28.6 5.6
! 2 263 305 1248 909 180 5.5
8 4 214 318 1301 94.8 2.1 5.1
9 £ B0 212 1235 900 28,0 b4
10 4 4 318 101 9.8 295 0.1
1 . /2 293 1195 87.1 211 5.3
12 £ 244 286 1248 910 283 5.5
13 a4 212 316 1288 942 29.2 5.7
14 9 200 329 1142 86.4 225 5.0
Average 42 280 322 1% 89 28 5
Kg/occupied bed/day  2.95 2.15 0.67 0.13

Kg/patient/day 0.391 0.276 0.087 0.019



Table C-5 Result Of Generation And Composition (Classified By Physical Characteristic)
OfHospital Waste Survey At Hospital B.

Occupied Out  Total Total Medical  Domestic  Recyclable

D2y bed  patient patient waste  waste waste material
1 7149 166 578 420 2.2 101

2 3 21 2471238 9.0 47,52 216

3 23 139 162 784 57.0 30.096 137

4 21 2 259 929 67.5 35.64 16.2

5 2 28 200 764 555 29.304 133

6 2 176 18 413 30.0 15.34 1.2

1 2 150 162 413 30.0 15.84 1.2

8 18 208 226 619 45,0 23.76 108

9 » 10 1% 1238 9.0 4752 216
10 6 157 163 206 150 1.92 36
1 2 1M i3 4 30.0 15.84 1.2
12 18 10 138 619 45,0 23.76 108
13 12 240 252 413 30.0 15.84 1.2
14 N R 1231032 750 39.6 18,0
Averae 20 168 18 69 50 26 12
Kgl'occupied bed/day 3.44 251 1.32 0.60

Kg/patient/day 0.367 0.266 0.138 0.064
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Table C-6 Result Of Generation And Composition (Classified By Physical Characteristic)
OfHospital Waste Survey At Hospital C.

Occupie  Out  Total  Total Medicall Domestic Recyclable

Dy dbed patient  patient waste waste  waste  material
1 17 179 1% 714 %1 201 59
2 % 255 201 1660 174 59.4 126
3 B 168 190 1051 490 376 80
4 R 23 216 1936 %03 69.3 147
5 2 260 22 123 41T 36.6 18
6 18 210 28 830 B.7 2.7 6.3
1 12 181 18 553 258 198 42
8 3 5l 28l 1383 645 495 105
9 % 145 181 1660 174 59.4 126
n 3 189 219 1383 645 495 105
1 18 174 12 80 8.7 297 6.3
1 18 135 53 80 387 2.7 6.3
13 18 240 A3 80 387 29.7 6.
U R 146 188 1936 %03 69.3 147

Average 2 1% 24 19 5% 43 9

Kg/occupied bed/day 4.61 2.15 1.65 0.35

Kg/patient/day 0.531 025  0.192 0.040
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Table c-7 Result O f Generation And Composition (Classified By Physical Characteristic)
OfHospital Waste Survey At Hospital D.

Occupied Out  Total  Total Medical Domestic  Recyclable

Dy bed  patient patient waste waste  waste material
1 7 200 35 613 417 153 45
2 B 297 29 67 M6 164 49
3 B 1% U 82 %65 20.7 6.2
4 ¥ 30 % B4 893 328 9.7
5 2 40 %6 80 Bl 202 6.0
6 B 248 24 67 M6 164 49
1 2 22 37 K8 288 109 32
8 24 23 5 816 595 218 65
9 ¥ 10w B4 83 328 9.7
10 24 28 ¢ 816 595 218 65
i B 28 14 657 446 164 49
2 B 16 28 657 446 164 49
13 2 2% m 88 28 109 32
il £ Bl ug 15683 1042 382 113
Averace 2B 2 35 8B4 6T 208 6.2
Kg/occupied bed/day 3.65 2.48 0.91 0.27

Kg/patientiday 0336 0.229 0.173 0.084
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Table c-8 Result O f Generation And Composition (Classified By Physical Characteristic)
OfHospital Waste Survey At Hospital E.

Da Occupied  Qut  Total  Total Medical Domestic Recyclable
Y e patient patient waste waste  waste  material

1 I 23 2 706 Bl 176 2.1
2 B 290 B H6 409 189 243
3 B A5 26 %8 518 239 308
4 8 33 Bl 6 409 189 243
5 0 40 30 1260 681 3L5 405
6 B A 205 76 409 189 243
! 0 25 200 160 681 315 405
8 24 3 326 108 545 252 324
9 3 18 24 1Bl2  8L7 3138 436
10 24 U5 269 1008 %45 252 324
n 8 25 243 756 409 189 243
2 8 18 060 76 409 189 243
13 N A0 30 1260 681 315 405
4 42 145 187 164 %3 41 5.7

Kg/occupied bed/day 4.20 2.27 1.05 1.35

Kg/patient/day 371  0.200 0.093 0.118



Table C-9 Result Of Generation And Composition (Classified By Physical Characteristic)
OfHospital Waste Survey At Hospital F.

Bay

O© ©0o N O o1 & LW DO

— -
=S8Rk E B

§

Occupied
bed

150
150
135
150
135
120
135
150
147
135
150
105
150
150
140

Out  Total Total
patient patient waste
437 587 432.0
620 170 4320
358 453 3838
605 1904320
620 1% 3888
D17 6371 345.6
442 571 3888
611 161 4320
353 50 4234
461 5% 3838
423 513 4320
353 458 3024
508 658 4320
213 423 4320
470 610 404
2.88

Kgloccupied bed/day

Kg/patient/day ( g62

Medical
waste

333.0
333.0
299.7
333.0
299.7
266.4
299.7
3330
326.3
299.7
333.0
2331
333.0
333.0
3111

2.22

0.510

Domestic
waste

87.0
87.0
183
87.0
183
69.6
183
87.0
85.3
B
87.0
60.9
87.0
87.0
8l
0.58

0.133

Recyclable
material

120
120
108
120
108
9.6
108
120
118
108
120
84
120
120
1

0.08

0.018
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Table C-10 Result of generation and composition (classified by physical characteristic) of
hospital waste survey at hospital G.

Occupied Out  Total  Total Medical Domestic Recyclable

D2y Bed  Patient waste Waste Waste  Waste  Material
1 60 313 33 2112 1560 81.6 26.4

2 B M5 50 3390 1950 102.0 30

3 0 293 323 1356 780 40.8 132

4 45 489 534 2034 1170 61.2 198

5 105 438 43 4746 2730 142.8 46.2

6 3 401 1356 8.0 40.8 132

1 0 37 407 - 4068 2340 1224 39.6

8 60 438 498 2712 156.0 81.6 26.4

9 45 215 20 2034 1170 61.2 19.8

10 no 29 204 3390 1950 102.0 3.0
11 0 303 333 1%6 T80 408 132
12 45 253 298 2034 1170 61.2 198
13 60 404 464 2712 1560 81.6 26.4
14 30 193 223 1356 78.0 40.8 132
Average 0o 337 93 52 145 16 25
Kgloccupied bed/day 4.52 2.60 1.36 0.44

Kglpatient/day 0641 0369 0.193 0.064
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Table C-1I Result Of Generation And Composition (Classified By Physical
Characteristic) Of Hospital Waste Survey At Hospital H.

Occupied Out  Total Total Medical Domestic Recyclable

D2y bed patient Waste waste  waste  waste material

1 B3B3 28 325 1710 1260 938

2 125 502 627 6375 2850 210.0 1563

3 50 3l Bl 2650 1140 84.0 62.5

4 (I 626 3825 1710 126.0 938

5 125 49 619 6375  285.0 210.0 156.3

6 50 418 468 2550 1140 84.0 625

7 15 3B7 482 6315 2850 210.0 156.3

8 100 494 5% 5100 2280 168.0 125.0

9 285 0 325 1710 126.0 938

10 125 247 312 6315 2850 210.0 1563

1 0 342 392 2560 1140 84.0 62.5

12 o285 360 3B/25 1710 126.0 93.8

13 100 445 o4 5100 2280 168.0 1250

14 50 220 210 250 1140 84.0 62.5
Average 8% 380 466 437 195 144 107
Kgloccupied bed/day 5.10 2.28 1.68 1.25

Kglpatient/day 0938 0.418 0.309 0.230
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Table C-12 Result Of Generation And Composition (Classified By Physical
Characteristic) Of Hospital Waste Survey At Hospital |.

Occupied  Out  Total Total  Medical Domestic Recyclable

Day Bed  Patient patient Waste ~ Waste ~ Waste  Material
1 326 730 1029 9625 576.0 4210 9.0
2 21 106 1357 8750 611.0 486.0 61.0
3 295 683 918 7520 646.0 470.4 13,0
4 330 1138 1468 9950 485.0 560.0 55.0
5 297 1021 1318 8230 638.4 415.0 63.0
6 275 864 1139 9625 624.0 470.0 115
1 05 738 1043 8663 583.0 575.0 67.0
8 267 1021 1288 768.0 619.0 425.0 82.0
9 R/ 59 930 9710 653.0 3220 98.5
10 349 510 859  956.0 647.0 588.0 1035
11 342 707 1049 765.0 660.0 470.4 13,0
12 3% 589 95 830 790.0 529.2 920
13 330 92 122 8200 605.0 540.0 76.0
14 3% 455 790 865.0 525.0 4110 88.0
Average 318 187 1105 873 619 478 19
Kgloccupied bed/day 2.75 1.95 1.50 0.25

Kg/patient/day 0.790 0.560 0.433 0.071
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Table C-13 Result Of Generation And Composition (Classified By Physical Characteristic)
OfHospital Waste Survey At Hospital J.

Occupied Out  Total  Total Medical Domestic Recyclable

D2y bed patient patient waste  waste  waste  material

1 158 458 616 7812 4095 2583 1134

2 12 649 /6l 555 2912 1837 80.6

3 130 428 508 6423 3367 2124 93.2

4 189 713 902 9374 4914 3100 136.1

5 123 669 19 6076 3185 2009 88.2

6 B 5 639 4861 2548  160.7 70.6

1 112 462 ofd 5530 2912 1837 80.6

8 123 640 763 6076 3185 2009 88.2

9 158 369 021 7812 4095 2583 1134

10 179 482 661 8854 4641 2927 1285

1 147 443 590 7291 3822 2411 1058

12 126 369 4% 650 R76  206.6 90.7

13 116 738 84 5729 3003 1894 83.2

14 123 285 408 6076 3185 2009 88.2
AR 13 518 653 669 3510 221 97
Kgloccupied bed/day 4.96 2.60 1.64 0.72

Kulpatientlday 4 055 9538 0338 0.149
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Table C-15 Result Of Generation And Composition (Classified By Physical Characteristic)
Of Hospital Waste Survey At Hospital K

Occupied Out  Total ~ Total Medical Domestic  Recyclable

Day bed  patient patient waste  waste  waste material
1 550 1535 2085  1309.0 10835 198.0 215
2 563 2178 2141 13399 11091 202.7 35.4
3 510 1436 2006 13566 11229 205.2 285
4 088 1980 2568 13994 11584 2017 29.4
5 592 2244 2836 14090  1166.2 2131 35.0
6 50 1815 2405 14042 11623 2124 295
1 585 1551 2136 13923 11525 210.6 335
8 o7rL 1810 2041 13590 11249 205.6 23.0
9 569 1238 1807 13542 11209 204.8 285
10 086 1617 2203 13947 11544 211.0 293
1 572 1485 2057 13614 11268 205.9 28.6
12 064 1238 1802 13423 11111 203.0 26.0
13 570 1955 2525 1366 11229 205.2 36.0
14 5716 957 1533 13709 11347 207.4 25.5
Asta o5 1650 225 1368 1132 207 30
Kgloccupied hed/day 2.38 1.97 0.36 0.05

Kglpatient/day 0.615 0.508 0.093 0.013
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Table C-16 Result O f Generation And Com position (Classified By Physical Characteristic) O f
Hospital Waste Survey At Hospital L.

Occupied Out  Total Total Medical Domestic Recyclable

2y bed  patient patient waste  waste waste  material
1 225 707 932 13138 5333 299.3 281.3

2 150 1003 1153 7425 3555 1995 1875
3 175 661 836 8663 4148 232.8 218.8
4 261 1102 1363 12920 6186 1.1 326.3

5 220 1034 1254 10890 5214 292.6 275.0

6 206 83 1041 10148 4859 212.7 256.3

1 225 714 939 11138 5333 299.3 281.3

8 185 988 1173 9158 4385 246.1 231.3
9 160 570 730 7920 3792 212.8 200.0
10 266 745 1010 13118 6281 352.5 3313
1 240 684 924 11880 5688 319.2 300.0
12 225 510 7% 11138 5333 299.3 281.3
13 200 1140 1340 9900 4740 266.0 250.0
14 242 41 683 11979 5735 3219 302.5
Adgp 213 800 1013 103 504 283 266
Kgloccupied bed/day 4.95 2.317 1.33 1.25

Kglpatient/day  1.039 0.498 0.279 0.262
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Table D-1 Generation of Chemotherapy Waste at Pharmacy and Patient Care Ward of
Hospital A and Hospital B

Day Pharmacy Patient care ward
Hospital A Hospital B Hospital A Hospital B
1 10.30 11.09 274 252
2 15.40 6.95 176 162
3 6.45 16.58 203 187
4 12.36 10.32 312 287
5 8.25 1331 254 234
6 9.58 8.88 265 244
7 8.59 9.25 218 256
8 1.14 1.69 168 155
9 19.87 2140 312 287
10 1.26 1.82 256 236
1 11.12 11.98 264 243
12 5.12 551 230 212
13 14.20 15.29 201 185
14 9.96 10.73 307 282
Average 10-4 112 250 230

UNIT=CUBICMETER
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Table D-2 Results Of Chemotherapy waste Survey (Sources and quantity) In Hospital A
and Hospital B

Patient care R
Pharmacy ward Special clinic Other
Week | | | | | | | |
Hospital Hospital Hospital Hospital Hospital Hospital Hospital Hospital
A B A B A B A B

1 535 535 120 120 059 059 073 0.73
2 1523 1523 340 340 168 168 208  2.08
3 932 932 208 208 103 103 127 127
4 1225 1225 274 274 135 L35 16T 167
5 1090 1090 243 243 120 120 149 149
Average 1061 1336 237 2% LIr 311 146 18

UMT=CUBIC METER

Table D- 3 Generation OfRadioactive Waste In Hospital A and Hospital B

Generation of radioactive Number of examined patient

Week waste (cm3/week) in week
Hospital A Hospital B Hospital A Hospital B
1 78 165 230 493
2 90 120 21 354
3 7 154 220 384
4 i 134 214 562
5 84 152 276 457

Average 80 145 232 450
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Table D-4 Generation OfPhotographic Waste In Hospital A and Hospital B

Hospital A
Average waste
generation
Fixer Developer
5.12 6.11 50
6.24  4.10 63
8.02 479 48
6.95 4.57 46
927 337 59
11.78 7.74 53
6.25 411 45
736 4.84 68
9.29  6.09 72
6.84 4.50 46
9.12  6.00 68
569 374 42
621  4.08 67
7.28 5.27 57
4,95 56

Average 7.53

Daily average of
examined patient
Fixer Developer

69
46
54
52
48
68
46
55
59
51
68
52
56
60
56

Daily average of
examined patient

Hospital B

Average waste
generation

Fixer Developer Fixer
1520 29.01 75
10.21 19.47 79
1312 22.74 83
1137 21.69 94
15.17 16.00 86
1527 36.76 72
10.23 1951 79
1204 2297 103
8= 2891 94
11.19 21.35 91
1492 28.46 77
1331 17.76 89
1016 19.38 72
11.91  25.02 96
1232 235 85

Developer
95
80
82
78
73
83
91
83
90
17
103
79
85
90
8
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