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ABSTRACT

Waste Water Treatment Plant in RSU Mataram was started to use in 1991. After 12 (twelve) years of
operation, it was found that some water quality parameters in the effluent was above quality standard. Therefore
an evaluation that aims to assess the waste load on wastewater treatment plants (WWTP) RSU Mataram is
needed. This evaluation of wastewater treatment plant was started by analising hospital waste load, waste
treatment buildings (tanks, aeration tanks, sedimentation tanks and chlorination tanks) and analising activated
sludge process. Waste water quality parameters analyzed were biochemical oxygen demand (BOD), chemical
oxygen demand (COD), total content of suspended particles (TSS), NH3 and P-PO4. Furthermore, the factors
causing reduced effectiveness of WWTP were also analyzed. Waste load analysis results showed that the outlet
value percentage which is still above the quality standard parameters are TSS and Ammonia is very high, and
for the BOD value percentage below the standard outlets reached 91.64% while the phosphate reaches 81.82%
and COD 100%. For TSS parameter whose value is very high above the quality standard caused by problems
in settling tanks where the sludge is difficult to sedimented so that it came out with the effluent. Results of the
waste treatment building analysis shows lack of detention time in the initial tanks, so it must be resized to
increase the waste settling time that can reduce the initial tank TSS levels up to 95.5%. To reduce ammonia
levels up to 44.85 mg/(l/day), the detention time should reach 0.9 days or 21 hours, 14 minutes for that discharge
into the aeration tub is limited to 112,000 l/day. As for the factors that cause reduced efficiency of WWTP which
is because of limited experts, limited and expensive lab equipment, and the broken equipment.
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Introduction

Just like any other buildings, hospitals also require clean water for daily needs. Thus, hospitals also produce
liquid waste that has certain characteristics. Then the waste needs to get a good handling and processing so it
is not dangerous for the environment, especially the community around the hospital. Hospital wastewater
constitutes a major discharge of chemicals, but it is not unique in this respect. Residues of pharmaceuticals can
be found in all wastewater treatment plant (WWTP) effluents, due to their inefficient removal in the conventional
systems (Carballa et al., 2004). Most important chemicals in hospital wastewater are antibiotics (cf. above),
cytostatic agents, anaesthetics, disinfectants (due to their major use in hospital practice), platinum, mercury (in
preservatives in diagnostic agents and as active ingredients of disinfectants), rare earth elements (gadolinium,
indium, osmium) and iodinated X-ray contrast media (Kummerer, 2001).  Besides recalcitrant and potent
chemicals, hospitals discharge plenty of undesired potentially pathogenic propagules, e.g. antibiotic resistant
bacteria, viruses and maybe even prions, etc. There may arise situations where a total exclusion of emission from
the hospital is required, for instance in the case of multiple antibiotic-resistant strains (MARS) (Pauwels and
Verstraete, 2006). In consideration of these reasons, based on the Ministry of Environment Republic of Indonesia
Number KEP-58/MENLH/12/1995, concerning effluent quality standard for hospital activities, each hospital must
provide means of wastewater and solid waste management for the entire waste that will be discharged into the
public sewer should meet the determined quality standard of waste.

One effective way to minimize negative impacts on the environment is to build a waste treatment
plant. Development of wastewater treatment plant at RSU Mataram is one manifestation of an effort to tackle
environmental pollution. Before the installation of wastewater treatment, Mataram General Hospital was still
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using waste disposal method to dispose waste at septictank with limited capacity and capability. However, along
with the increasing number of patients and hospital construction plans in the years to come lead the greater
discharge of waste being dumped, thereby, construction of an integrated waste treatment system with greater
capacity and capability needs to be done. Waste water treatment plant was built in 1990 and start operating in
1991.

Wastewater treatment aims to reduce chemicals level contained, total solids and to exterminate pathogen
microbial to remove nutrients, toxic components and materials that can not be dissolved in the waste
water. Therefore the hospital supervise the results of wastewater treatment so that the effluent discharged by the
hospital to the city sewer Mataram did not pollute the environment.To find out how effective this waste water
treatment plant, therefore an evaluation needs to be hold on wastewater treatment plant, from the inlet to the
outlet process.

Materials and methods

The object of this study is RSU Mataram Waste Water Treatment Plant located in Mataram District,
Mataram, West Nusa Tenggara Province. RSU Mataram was established on November 1st, 1969 with B
Education Class Hospital type. RSU Mataram is a referral hospital for health care institutions in West Nusa
Tenggara province.

Wastewater pollutant parameter data was taken from an analysis of Environmental Health Installation RSU
Mataram. Laboratory analysis include: biochemical oxygen demand (BOD), chemical oxygen demand (COD),
total content of suspended particles (TSS), Ammonia, and phosphate. The data will be compared with the quality
standard of waste water that has been set by the government, to provide an assessment based on the
characteristics of waste water. Then the effectiveness of reduction is calculated to determine how effective the
performance of WWTP.

Waste water sampling at the point of inlet and outlet points: Types of samples taken are just samples, which
were samples taken directly from the specified points of the inlet and outlet. This sample only describes the
characteristics of water at the time of sampling. The samples were taken from sites submitted to the Central
Health Laboratory to determine the value of water quality parameters including BOD, COD, phosphate and TSS.
Sampling sites is at RSU Mataram, approximately at the wastewater treatment under the Environmental Health
Installation RSU Mataram. Time sampling was conducted on May 8th, 2007. Sampling equipment is gloves and
a water bottle. For the sample test to determine the parameters of BOD, COD, phosphate and TSS handed over
to the laboratory.

Fig. 1: Location of Study

Analysis of waste load based on secondary data which includes physical and biological characteristics. Based
on the results of laboratory analysis will be obtained value of pollutant parameters in the quality and quantity,
and based on the notion of a physical and biological nature, analysis of the condition of waste water can be done.
Effectiveness analysis of the reduction of BOD, COD, TSS, Ammonia and phosphate carried out to determine
how effective (%) performance of WWTP. The final result of the analysis is compared to the existing standard.
Evaluation of the factors that are likely to reduce the ability of the Waste Water Treatment Plant RSU Mataram
in its activities as well as alternative solutions may be retrieved. These factors included the number of employees
in the WWTP, the schedule of the tasks division, supporting equipment used (tools and machines).
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Results and discussion

Waste water delivery system in RSU Mataram uses a separate system. Waste water and rain water channel
separately by using two different sewers. Rain water is channeled through an open sewer which goes to the
Mataram,city drainage while waste water is channeled through pipelines to the WWTP.

Before wastewater effluent from the laundry room and RSU kitchen is channeled to the WWTP, it is first
processed in the Pre Treatment tub. The initial process is done to remove residual fat and soap foam using fat
catcher facilities (grease trap). Hospital wastewater derived from the disposal of the source on each hospital
building such as bathroom, sink, kitchen, laundry, laboratory first flowed into the collecting vessel. The liquid
waste from wastewater collecting tanks flowed to WWTP both in natural way or pumped. It depends on the slope
of the land or the location of the WWTP. Liquid waste from the kitchen needs to be incorporated into fat catcher
tub before discharged into the WWTP, so that fat can be contained in the tub.

During June 2001 until October 2006, BOD impairment efficiency ranged from 57% - 96% with an average
of 87%, COD ranged between 36% to 98%, with an average of 83%, TSS ranged between 5% to 92% with an
average of 68%, ammonia ranged between 24% to 99% with an average of 67%, phosphate ranged between 26%
to 99% with an average of 64%. The descendence is calculated from the waste water coming from toilet, sink,
laundry, and common kitchen, with an average discharged waste water amount of 319.120 m3/ day.

WWTP operations at RSU Mataram processing wastewater was not in accordance with the provisions RSU
Mataram WWTP operating irregularities can be seen in Table 1.

Table 1: Comparison of Operational Conditions with Field Conditions
Process Operational Provisions Actual Operations
Equalization Detention time ranges from 3 to 5 hours.  Dimension in the field only produces detention

time of 0.7 hours.
Sedimentation Sedimentation tub condition should be in the same Sedimentation tub operated in the same time as aeration tub

and stable state. Silt mud must be returned to and equalization.Source: Calculation Results
the aeration bar in the form of pumped active mud.

From the analysis of water quality, it is known that the performance of WWTP RSU Mataram is not optimal
in reducing TSS and Ammonia below the threshold pollutants. For TSS parameters, it is recommended several
changes in the wastewater treatment process by adding RSU Mataram detention time on the collecting vessel.
Collector tub used to accommodate temporary waste prior to further processing. It is also used to maintain the
stability of the waste water flow during the drainage of waste in the treatment process and homogenize the wastes
from varies waste inputs and a decomposition tub of organic compounds in solid form. For sedimentation tub,
it is required detention time of 3-5 hours. From the dimensions that exist now, collector tub operating at WWTP
RSU Mataram only generate detention time of 0.7 hours. Therefore, dimension changes are made in order to have
longer detention time.

Waste water quality parameters at RSU Mataram including BOD, COD,NH3, P-PO4, and TSS are still above
the quality standard set by the government as seen on Table.2 below.

Table 2: Percentage of Water Quality Parameters on Hospital Waste Standard
Parameter Percentage Above Quality Standard (%) Percentage Below Quality Standard (%)
BOD 8,34 91,64
COD 0 100
Phosphate 18,18 81,82
Ammonia 75 25
TSS 83,33 16,67
Source: Calculation Results

Value percentage at the outlet which is still above the quality standard parameters are TSS Ammonia (very
high), and for the percentage of BOD values are below the standard outlet, which reached 91.64% while the
phosphate reached 81.82% and 100% COD. For TSS parameter whose value is very high above the quality
standards due to inappropriate pre-treatment in the rudimentary kitchen space that comes from food scraps and
also occur due to problems in sedimantation tubs where the sludge is difficult to sedimented so that it is not
coming out with the effluent.

Results of the analysis and calculation of the reduction efficiency of waste water quality parameters can be
seen the efficiency value of the BOD,COD, NH3, P-PO4, TSS reduction as follows:
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Tabel 3: Recapitulation of the effectiveness of the reduction of waste water quality parameters
Year Inlet - Outlet Value (mg/l) Decadence Value Percentage (%)

---------------------------------------------------------------- ------------------------------------------------------------------------------
BOD COD TSS NH3 P-PO4 BOD COD TSS NH3 P-PO4

June (2001) 24 96 126 0,6 0,90 1,29 82,76 68,48 24,00 56,25
December (2001) 30 24 856 3,2 9,50 88,76 58,54 89,54 99,78 26,32
June (2002) 44 136 572 3,9 0,00 91,34 87,74 92,26 99,74 0,00
November (2002) 148 160 86 4,6 15,00 91,36 98,77 79,63 99,96 48,70
May (2003) 75 257 498 1,0 0,26 86,21 87,12 92,22 14,37 98,85
October (2003) 186 422 402 6,3 0,46 93,94 93,57 83,75 46,29 99,35
May (2004) 26 11 323 22,5 0,45 57,78 36,67 89,72 72,31 81,82
October (2004) 336 1748 174 29,8 0,50 96,00 98,20 37,18 94,45 83,33
May (2005) 348 629 156 24,6 0,50 93,05 91,16 84,78 91,79 83,33
November (2005) 84 263 164 26,4 0,50 85,71 90,69 60,74 64,06 83,33
June (2006) 332 802 2 12,2 1,07 89,73 91,66 5,26 35,72 76,43
October (2006) 86 256 40 21,9 0,04 87,76 89,20 32,79 66,35 40,00
Source: Calculation Results

Conclusion:

It can be concluded that from the five parameters of wastewater quality above, there are several parameters
that the efficiency is still very low as seen in the TSS parameters, so that it can be said that the WWTP RSU
Mataram has not operating optimally yet. Factors causing the waste water effectiveness reduction are Limited
experts, Monitoring discontinuity, Limited and expensive lab equipments, such as flow measuring devices. In
addition, solids and ammonia are determining factor for the low performance of wastewater treatment plant.
Therefore, an improvement of the existing system has to be taken such as addition alternative treatment methods.
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