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AIBHN
ABSTRACT

Objectives of the project are [1] to investigation hospital wastewater disposal system
and [2] to collect the executives ideas of secondary treatment plants in hospitals. The project’ s
-survey started in 1988 by using questionaiare. Samples selected for study are 56 general

hospital in Bangkok.

The result of the study are that 57 % of samples just treat toilet wastewaier by using
septic tank, another 14 % use primary treatment plant and 25 % use secondary treatment ‘plant.
The remaining 4 % using more than 1 approaches. According to hospital wastewater, the BOD
and pathogenic microorganism are more concentrate than household wastewater. Therfore the
hospital wéstewater from al! sources should be treated before being drained to public area or a
public sewer. in (his case it was found that only 14 % of general hospitals in Bangkok have

their wastewater from all sources discharged into secondary wastewater treatment plant.
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Abstracts

, Samples were taken fram wastewater reservior at Pramongkutklao
Army hospital. Tﬁe density of total bacteria were determined ard
compared with those of coliforms and fecal coliforms.. Total bacteria
count was about log.organisms pef 100 ml of\wastewater vhereas total
coliforms amd fecal coliforms were about 2 logs lower‘:.loa organisms

per 100 ml. For bacterial specie other than indicator érganisms,

%%ey were mostly gram-negative enteric bacteria such as klebsilla
pneamoniae, Citrobacter freun&iii, Proteus sp. with sane Pseudomonas sp.
ard Enterococcus fecalis. No known pathogens namely Salmonella sp.,

Shigella sp. or Vibrio groups were isolated.
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Bacteriological Quality of Wastewater_from hospital

Fannikar Kalvawong arnd Paktarawimol Phienlumpiert

There still be a number of institutions that operate without
installing the wastewater treatment plant, despite an inprovement in
vastewater treatment practice. Viastewater %rom such places are released
directly into the public drainage system which finally collect to join
to the river and becomes part of surface vaters. Hence surface waters
always receive highvcorucentration of pathogenic microorganisms. These
surface waters are eventually used by humans, and often this use involves
consumptions or other direct contact. In.‘cases where no treatmenﬁ occurs
before human contact, the only environmental barl;iers preventing the
spread of disease through water are dilution, naﬁxal inactivation and
removal of microorganims by processes such as adsorption £o particulates
ard .subsequent sedimentation. It is evident that there is increasing
risk of spreading an infecticus agents via an untreated wastewater. It
ié the aim of the present study to examine the den51ty of coliform

organisms and other bacterial pathogens in hocpital wastewater.

_Materials and Methods

“-nle Collec-ion. A total of 95 samples of vastewater wer=

collected betveen 16 August, 1988 and 7 March, 1989. Samples vere taken
from 5 different locations of wastewater reservior Lefore empty into
runicipal draining system at Prarongkut Kloa famy bospital. Collection

of .samples was done i grab sanpljmg slightly relcw: the surface with
sterile tube about 20 ml. by a staff of the Institute of 'Ern;iroma-enﬁal
Research, Chulalongkorn Universitv. Samles wél;e transparted to the
latpfatory on ice., The time from collection to analysis in the labaratory

never exceeded 6 hours.



Bacteriological assessment

Total Bacteria : Total bacteria were enumerated with the

standard pcur plate procedure .using tryptone glucose extract agar.
Feptone water (0.1% w/v) was used as the diluent. Replicate pour plates
of 10_3, lO—_—4, 10—5 and 10_6 dilutions were prepared for each water
sample. Bacterial colonies were counted after 24 hoﬁrs of incubation.at

35°%C. ,

Colifozms ard fecal coliforms

Total coliforms were enumerated with the 5-tube, multiple-tube
fel:mentatioﬁ (MIFT) procedure for tatal ooliforms. Lauryl tryptose hroth
(LTB), Brilliant green lactose bile brot}% and Endo agér plates ard LTB
secordary fermentation tubes were used for the presumptive, confirmed
and compllted tests of the MIF procedure. Fecal coliforms vere enurerated
using BEC broth tukes incculated from the MIF-LTE tubes and inculated in.

2 watef bath at 44.5°C.for 24 hours. T

Eacterial pathogens

Only twenty samples of wastewater were used for the isolation of other
lacterial patlhogens. Each sample was inoculated onto mannitol salt agar,
JConkey agar, sxlmonella shigella agar,strertococcus fecz!'s azar. 8nt
thiosulphate-citrate-bile-salt sucrose agar for the detection of
staphylococcus aureus, salmonella-shigalla species, enterococci ard

the vibrio groups. All plates were Iincubated at 35°C for 13-24 hours.

Results

Table 1 shows the results of total bacterial count obtained with
vwastewater samples. It appears that greater than 10° bacterial cells
weré found for all samples arong the 5 different location tested.

Viastewater fram sites B, C and D contained higher number of total




bacteria in the order of magnitide of 107 organisms per 100 ml of
vater samples whereas site A and E has less total _bacteria of about
2 logs..

The results of total coliforms aﬁd fecal colifofms bacteria of
the same water samples were illustrated in Table 2 and Table 3 respectively.
The number of tetal coliform and fecal colif\{:‘orm present were in good
agreanent with the number of the total bacteria presence.

De_féction of pathogenic bacteria in sane of these wastewater
were done with 20 samples. Apart from the indicatar organisﬁzs, the
species of bacteria isolated vxre mainly gram negative enteric bacteria.
They are as follow; E.coli, K,pneunoniae,-‘ Citrolacter freundii, Proteus s=.

" . Pseudoronas sp, Enterococcus fecalis. No known pathogens namely

Salronella, Shigella or Vibrio sp. were isolated from the sarples.

Discussion -

The bacteriological quality of water is generally assessed by
determining the incidence of various indicator bacteria. The col iform
group is the most frequently used indicator bacteria to assess the
sanit?.iy quaiity of water.(l) Fecal coliform dete.rminatiéns. are of
greater value in assessing sanita}}f quali‘ty hecause their presence
indicate recent fecal con . amination of the vater from warm-blooded
animal source.(2) Irdicator bacteria are suggestive of the presence
of ratential pathyoeric microbes of fecal origin. The results of
this study deonstrate the necessity of wastewater treatment prior to
empty into runicipal drainage system. .’I,‘he data showed that wastewater
consistently contained indicator bacterié in nurber greater than 106,
and based on existing standard it is harza_t;dous to release into public
was.tewater system without treatment. The enteric bacteia are perhaps

the most common pathogens present in wastewater. These microorganisms



maintain their viability in wastewater and it has been reported that

salmonella densities of 5,000 per liter may be found in raw sewage. . (3)

Bingham et. al 1874 have _de@pg@étéd that the ‘sur’viVal. timés.. -
of indicator bacteria in fresh water are similar to those of the
pathogenié bacteria but may be siéjnificant‘ly less than the survival
times of pathcgenic amoebic cy$ts and viruses. (4) This évidence f/urti"ler
erphasizes the need for treatment of all water prior to release out into
the draining system. The recamendation would bLe that vastewater shauld

be treated ard physically or chemically disinfect prior to emoty into

runicipal draining system.



Table 1 Stardard plate counts—total bacteria of wastewéter samples

Date sarmples colony forming units per 100 ml (x10°)

collected site A site B site C site D  site E
1. 16 Aug. 1988 61 1,000 800 600 110
2. 17 Aug. 1988 - 1,800 13,000 240 -
3. 18 Aug. 1988 - 4,900 - 7,600 200 -
4. 22 Aug. 1988 160 15 330 850 130
5. 24 Aug. 1988 970 9,000 4,500 , 2,700 1,300
6. 25 Aug. 1988 2,000 5,000 2,800 490 34
7. 26 Bug. 1988 58 3,000 1,800 730 88
8. 5 Sept. 1988 80 1,500 . 430 47 16
9. 6.Sépt° 1988 65 2,900 N | 85 59
10. 7 Sept. 1988 99 2,600 il 120 170
11. 8 Sept. 1988 24 2,100 1,400 : 570 67
12. 9 Sept. 1988 43 1,100 680 560 140
13. 28 Feb. 1949 4,900 2,200 ‘ 2,700 2,900 1,400
14. 1 Mar. 1989 3,000 . 8,300 8,300 6,100 | 97
15. 2 Mar. 1989 6,100 400 500 11,000 1,400
16. 3 Mar. 1989 11,000 3,600 16,000 300 1,400
17. 4 Mar. 1989 36,000 38,000 38,000 4,800 58,000
18. 6 Mar. 1989 9,000 8,300 4,300 - -

< ’

18. 7 Mar. 1989 3,900 28,000 12,000 19,000 9,700



A

Teble 2 Total Coliform Analysis. (ITPTC) Of viastewater” satiples”

Date samples MIF-TC completed MPN/100 ml (x10%)

collected site A site B site C site D site E
1. 16 Aug. 1988 350 24 24 : 24 9,200

2. 17 Aug. 1988 - 1,600 2,400 170 -
3. 18 Aug. 1988 28 1,700 79¢ 22 240
4. 22 pug. 1988 33 5,400 1,700 33, 920
5. 24 Aug. 1988 930 3,500 3,500 3.5 920
6. 25 Aug. 1988 350 2,800 5,400 33 130
7. 26 Aug. 1988 33 3,500 2,400 350 522
8. 5 Sept. 1988 21 5,400 | 460 17 8
‘9. 6 Sept. 1988 33 3,500 3,500 79 540
10. 7 Sept. 1988 23 2,400 1,700 34 33
11. 8 Sept. 1988 110 9,200 24,000 79 240
12. 9 Sept. 1988 170 1,300 9,200 240 . 540
13. 28 Feb. 1989 1,600 960 1,600 500 500
14. 1 Mar. 1989 1,600 1,600 1;600 220 2
15. 2 Mar. 1989 5,000 4,000 300 1,600 500
i65. 3 Mar. 1989 9,000 3,000 1,600 7 80
17. 4 Mar, 1989 16,000 2,400 16,000 2 4
18. 6 Mar. 1989 16,000 16,000 3,000 . -

18, 7 Mar. 1889 16,000 16,000 16,000 30 200




Table 3 Fecal Coliform Analysis (MIF-FC) of wastewater samples

pate samples MTF-FC MPN/100 ml (x10°%)

collected site A site B site C site D site F
1. 16 Aug. 1988 140 16 9.2 0.2 2,400

2. 17 Aug. 1988 - 33 350 23 -
3. 18 Aug. 1988 28 100 20 0 240
- 4. 22 Bug. 1988 23 5,400 1,300 33 26
5. 24 Aug. 1988 - 3,500 3,500 . 3.5 -
6. 25 Aug. 1988 49 2,800 5,400 - 33 27
7. 26 Aug. 1988 11 3,500 2,400 350 33
8. 5 Sépt. 1988 14 5,400 .90 7 4
C. 6 Sept. 1988 11 3,500 3,500 33 13

10. 7 Sept. 1988 4 2,400 1,700 3 -
11. 8 Sept. 1983 22 9,200 24,000 79 .33
12. 9 Sept. 1988 27 1,300 9,200 240 110
13. 28 Feb. 1989 1,600 900 160 246 30
14. 1 Mar. 1989 1,600 - 240 160 80 0
15. 2 Mar. 1989 16,006 2,600 300 240 500
15. 2 Mar. 1989 900 5,000 16,000 0 80
17. 4 Mar. 1989 16,000 2,400 | 16,000 0 0
18, & sar. 1989 15,000 16,007 3,000 : -

9. 7 Mar. 1969 16,000 16,00 16,000 0 900
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