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ABSTRACT

Indonesia governs the post-entry observation through the Animal Quarantine Installation
(AQI) as a precautionary measure to minimize the risk of the entrance and the spread of animal
infectious organism and disease of import animals. However, wastes generated from their activities
are potentially pollute the environment. This research aimed to evaluate the pollution from AQI
activity on its receiving water body. The study was conducted at 5 companies as follow: PT. A, PT.
B, PT. C, PT. D, and PT. E. The samples were taken from their wastewater and the river where the
waste was discarded with two replications. Direct measurement was carried out in the field by using
water quality equipment to analyze pH, temperature, DO, and TDS. For other analysis, samples
collected were preserved in refrigerator at 4 °C before laboratory testing was carried out to minimize
microbiological decomposition of solids. Pollution variabels were analyzed by analysis of variance
test (ANOVA) with 95% confidence level followed by turkey test. The results showed that there was
no difference in pollution from temperature, DO, TDS, TSS, COD, and ammonia variables from 5
companies. In contrast, two variables i.e., pH and BOD indicating the difference among 5 companies
(P<0.05). In conclusion, the results of wastewater variables from large-ruminant AQI activity were
generally exceeding the Quality Standard of Wastewater for cattle-farming. Thus there is a pollution

of water bodies in the environment around AQI due to their activities.
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INTRODUCTION

Import volumes of cattle are increase from year to
year with a rate of about 3% per year during the last
four years (Barantan, 2017). Global farm-animal busi-
ness from trade, exchange, to distribution will open up
the possibility of the dangerous and infectious animal
diseases that potentially damage the natural resources.
Many pathogens capable of infecting humans can be
found in animal feces and the feces from these animals
have a great potential to produce a currently unquanti-
fied —though likely substantial —risk to human health
(Delahoy et al., 2018). Related with this issue, the regula-
tion No. 16/1992 of Indonesian Agricultural Quarantine
Agency (IAQA) becomes the front guard to prevent the
entries and spreading of animal diseases into the terri-
tory of the Republic of Indonesia, the spread of animal
diseases from one area to the area in Indonesian terri-
tory, and also the spreading of animal diseases from the
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territory of the Republic of Indonesia. Therefore, the
IAQA carries out a careful handling based on the techni-
cal norms in order to prevent the health risk of domestic
livestock as well as human health from infectious animal
diseases threat that are zoonotic. Animals found in
close proximity to humans in low-and middle-income
countries (LMICs) harbor many pathogens capable of
infecting humans, transmissible via their feces (Delahoy
et al., 2018).

Technical measure of the cattle import activity is
during 14 days of quarantine period or specified time as
extended (depend on the post-entry observed at Animal
Quarantine Installation). Animal Quarantine Installation
(AQI) as regulation no 70/2015 is an entire building,
including the equipment, land, and supporting facilities.
All of these technical requirements must be completed
as their interests as quarantine measure areas. AQI do
quarantine measures to some carrier subject before their
entry with the character of a high risk carrier, requiring
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the effective quarantine measures, requiring certain
and further treatment. Based on the ownership, there
are two kinds of AQI, the government-owned and the
private-owned which are regulated by the legal terms.
AQIs owned by the government are currently amounts
to 23, whereas the private-owned AQI amount to 57 (all
of them are legalized by the IAQA, also audited and
supervised for its feasibility) which spread throughout
Indonesia.

Annual report by IAQA in 2016 recorded the exter-
mination of three imported-cattle infected with Johne’s
Disease which entered Indonesia through the AQI
Palangkaraya Quarantine Station. Besides, two imported
cattle from Australia that were positive for brucellosis
which was known as one of the zoonotic diseases also
found at AQI Lampung Quarantine Station (Barantan,
2016). Research by Danial et al. (2010), mentioned about
60 urine samples of cattle imported from Australia in
AQI were positive Trenbolone acetate (TBA) hormones
residue with various concentrations. The concentration
of residual TBA hormones < 2 ppb were detected in 37
samples (61.67%), the residual concentration of TBA
hormones at the range of 2-4 ppb were detected in 7
samples (7%), and the concentration of residual TBA
hormones > 4 ppb were detected in 16 samples (26.67%).
According to Lange et al. (2002), 70% of the total secre-
tion of estrogen hormone can be released along with the
feces, whereas the secretion of growth hormone can be
released with the urine (Tilahun ef al., 2016). In addition,
treatment during quarantine period uses antibiotics thus
potentially causes the environmental pollution by the
antibiotics (Ho et al., 2012).

AQI is a farming system with a high level of
biosecurity to prevent the spread of animal disease.
Previous research described the possibility of carrying
over pathogenic microorganisms and toxic chemicals
into the environment through wastewater of the farms.
Improper waste management can predispose to carrying
pathogenic microorganisms and chemical toxins to the
surrounding environment. It can be seen that the pollu-
tion of the organic materials from AQI activities into the
environment and water bodies has not been observed.
Research on testing the quality standards of wastewater
in AQI according to wastewater quality standard for
cattle-farming (KLHK, 2014) and Water quality standard
of water surface (KLHK, 2001) for AQI waste water
is never done. Therefore, it is necessary to conduct a
research about the pollution from the AQI activity on
the receiving water body, so that wastes management
would become sustainable. The purpose of this study
is to evaluate the potential of water pollution from AQI
activity on its receiving water body.

MATERIALS AND METHODS

This study was conducted from September-
December 2017 at 5 locations of PT. A, PT. B, PT. C, PT.
D, and PT. E in Java and Sumatra. Samples collected
were preserved in refrigerator at 4 °C before labora-
tory testing was carried out to minimize microbiological
decomposition of solids. Variables measured consisted
of pH, temperature, dissolve oxygen (DO), total dis-

solved solid (TDS), total suspended solid (TSS), bio-
chemical oxygen demand (BOD), chemical oxygen
demand (COD), ammonia (NH,-N), Coliform, E. coli,
and Salmonella sp. Direct measurement was carried out
in the field by using water quality equipment (Horiba U
52) to analyze pH, temperature, DO, and TDS. Sampling
was performed at 5 point locations each with criteria: 1)
The closest location from the cages, 2) Location between
cages and storage pond (IPAL), 3) Location inside the
storage pond (IPAL), 4) Location on the water body of
the river which receives wastewater input from storage
pond outlet, and 5) Location on the upstream river from
the waste disposal site. However, the sampling points in
the field were adjusted based on the situation and condi-
tions, as shown in Table 2 to Table 6.

TSS was measured by using APHA 22" (2012):
2540-Solids D method, BOD was measured by using
APHA 227 (2012): 5210 B method, COD was measured
by using APHA 22" (2012): 5220 C method, and am-
monia was measured by using APHA 22 (2012):
4500-NH3 F method. All tests were carried out at the
Integrated Laboratory, Bogor Agricultural University.
Coliform and E. coli bacteria were detected by using
Indonesia National Standards (SNI 01-2332.1-2006),
and Salmonella sp was detected by using SNI 01-2332.2-
2006 method. All bacteriological testings were con-
ducted at the Center of Diagnostic Standard Agriculture
Quarantine.

The sample was taken twice from each company.
Data were analyzed by variants analysis with 95% confi-
dence level to determine the difference in each pollution
variable of each company. If there were differences, a
Turkey test was performed as a further analysis. The
hypothesis of this research was that there was no differ-
ence in each variables pollution from each AQI company
(HO) and there were differences in each variables pollu-
tion from each AQI company (H1).

The data on wastewater quality from each AQI
were described descriptively according to the condition
of each AQI location. These data were compared with
the quality standards of wastewater for cattle-farm
activities on KLHK (2014) and the government regula-
tion in Water Quality Management and Water Pollution
Control, arranged on KLHK (2001).

RESULTS

The activity inside the AQI generates the wastes
and wastewater. In this study, the management of
wastes was handling properly with the utilization of
the feces to make compost. However, the situation was
different in handling the wastewater which mostly very
badly or poor. Some AQI even discharged the waste-
water directly into the water bodies without any proper
process. The results showed that most of the pH values
of wastewater samples were low. In addition, the results
of TSS, BOD, COD, ammonia, E. Coli, and coliform mea-
surements were high, but Salmonella sp was undetected.

A good pH value was only found in the sample
from PT E. The average value of TSS was the only
measurement from PT B giving results that met the
wastewater quality standards (< 100). The results of
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BOD, COD, and ammonia measurements exceeded the
wastewater quality standard (> 100) in almost all AQI
as were shown in Table 1. The wastewater was also de-
tected to contain E. coli and coliform because there was
a possibility that the wastewater was contaminated by
the feces and mix with the urine. Salmonella sp was not
detected in the wastewater from all AQIs measured. The
results showed that the quality of the water in the river
was not good and contaminated by anthropogenic waste
at the upstream of the river.

The results of analysis of variance showed that
there was no difference in pollution from temperature,
DO, TDS, TSS, COD, and ammonia variables from 5
companies sampled. These results were in contrast to
pH and BOD variables which showed the significant
differences among 5 companies (P<0.05). The result of
analysis of variance are shown in Table 1. The results
complete of water variables are shown in Table 2 until
Table 6.

DISCUSSION

The biosecurity system in AQI must be more strin-
gent because it is used to prevent the entry, exit, and
spread of animal diseases when handling the imported
livestock. AQI can easily pollute the surrounding en-

vironment if it does not have a proper waste treatment
system. From this study, it was found that almost all of
the average pH values of AQI were smaller (<6) than the
wastewater quality standards, except AQI of PT E.

PT. A is an AQI owned by the private locates
in Cariu, Bogor Regency. The wastes are processed
into a manure compost for further sale commercially.
Meanwhile, the wastewater is collected in storage pond
with an aeration system without flowing them into the
river, so there were only three sampling points in this
site. Wastewater variables of PT. A can be seen in Table
2.

The result of wastewater variables on three sam-
pling points exceeded the water quality standard (Table
2). The pH values and DO were higher towards the
downstream while the value of TSS, BOD, and COD
were lower towards the downstream. These conditions
were caused by the contents of wastewater. The waste-
water contained highly organic materials, so the more
active process was decompositions. The more active
decomposition resulted in a high CO, production, lower
acidity, and lower oxygen solubility. The pH of waste-
water significantly increased from location I to III (Table
2) and this result was in line with the results reported by
Mansyur & Choi (2011) that the pH increased gradually
during storage periods. This condition is caused by the

Table 1. Pollution indicator values of each variables from each animal quarantine installation company

. . Company

Variables Unit A B C D E
Temperature °C 31.78+0.53 31.4+2.09 32.11+1.3 31.15+0.51 32.1+0.09
pH 4.54+0.902 4.11+0.242 3.99+0.802 4.83+0.812 8.23+0.21b
Dissolve oxygen (DO) mg/L 2.88+0.34 2.21+0.42 2.21+0.57 2.77+0.44 2.87+0.16
Total dissolved solid (TDS) g/l 1.27+0.21 0.79+0.65 0.54+0.66 1.09+0.33 1.23+0.14
Total suspended solid (TSS) mg/L  113.00+43.00 73.20+78.59 264.00+203.29 128.20+45.60 179.44+61.90
Biochemical oxygen demand mg/L  244.20+19.892 107.65+153.61=  219.36+300.13=  160.87+134.03=  826.45+114.52b
(BOD)
Chemical oxygen demand mg/L  828.28+234.27  898.58+1260.79 1078.25+1251.33 1445.98+1288.86 2025.07+1252.82
(COD)
Ammonia (NH.-N) mg/L 89.17+8.85 37.48+58.69 55.12+427.41 60.44+34 28.88+3.85

Note: means in the same row with different superscripts differ significantly (P<0.05).

Table 2. The average wastewater and its receiving water body variables of PT. A

Sampling point location

Waste water Water river

Variables Unit

I 1I I Qs* Q5™
Temperature °C 32.11 31.17 32.05 3° deviation
pH 3.5 5.02 5.1 6-9 6-9
Dissolve oxygen (DO) mg/L 2.51 3.18 2.96 4
Total dissolved solid (TDS) g/l 1.17 1.13 1.52 1000
Total suspended solid (TSS) mg/L 126 148 65 100 50
Biochemical oxygen demand (BOD) mg/L 265.3 225.8 241.5 100 3
Chemical oxygen demand (COD) mg/L 1012.67 907.5 564.67 200 25
Ammonia (NH,-N) mg/L 79.05 93 95.47 25 -
Coliform MPN/mL 1000 1000
E. coli MPN/mL 100 5000
Salmonella sp Negative

Note: I= The closest location from the cages; II= Location between cages and storage pond; III= Location inside the storage pond. * Quality standard of
wastewater for cattle-farming (KLHK, 2014); ** Quality standard of water surface (KLHK, 2001).
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. . Sampling point location Waste Water river

Variables Unit I " I v v water QS* Qs*
Temperature °C 33.60 31.18 30.89 30.91 30.42 3° deviation
pH 4.00 4.00 4.00 4.00 4.54 6-9 6-9
Dissolved oxygen (DO) mg/L 2.78 2.25 1.60 2.10 2.30 4
Total dissolved solid (TDS) g/l 0.012 1.41 1.22 1.15 0.169 1000
Total suspended solid (TSS) mg/L 174 142 28 7 15 100 50
Biochemical oxygen demand mg/L 182.59 344.89 6 2.8 <2 100 3
(BOD)
Chemical oxygen demand mg/L 1701.72 2738.40 23.47 15.65 13.68 200 25
(COD)
Ammonia (NH,-N) mg/L 134 53.32 0.03 0.02 0.02 25 -
Coliform MPN/mL 100 1000
E. coli MPN/mL 10 5000
Salmonella sp Negative

Note: I= The closest location from the cages; II= Location between cages and storage pond; IlI= Location inside the storage pond; IV= Location on the
water body of the river which receives wastewater input from storage pond outlet; V= Location on the upstream river from the outlet of waste
disposal. * Quality standard of wastewater for cattle-farming (KLHK, 2014); ** Quality standard of water surface (KLHK, 2001).

Table 4. The average wastewater and its receiving water body variables of PT. C

Variables Unit I Samlﬁmg point IOIcI:?tlon — W;/;/earsgs* Wag; *river
Temperature °C 33.03 30.85 33.41 31.15 3° deviation
pH pH 4.41 4.39 4.37 2.79 6-9 6-9
Dissolved oxygen (DO) mg/L 2.98 2.24 1.62 2.01 4
Total dissolved solid (TDS) g/l 0.002 1.36 0.801 0.011 1000
Total suspended solid (TSS) mg/L 191 163 567 135 100 50
Biochemical oxygen demand (BOD) mg/L 669.50 65.93 65.93 76.07 100 3
Chemical oxygen demand (COD) mg/L 2894.88 179.95 909.54 328.61 200 25
Ammonia (NH,-N) mg/L 80.06 34.09 7748 28.85 25 -
Coliform MPN/ml 10000 1000
E. coli MPN/ml 10 5000
Salmonella sp Negative

Note: I= Location inside the storage pond and closest from the cages; II= Location inside the storage pond, far from the cages and close to the outlet; III=
Location on the water body of the river which receives wastewater input from storage pond outlet; IV= Location on the upstream river from the
outlet of waste disposal. * Quality standard of wastewater for cattle-farming (KLHK, 2014); ** Quality standard of water surface (KLHK, 2001).

Table 5. The average wastewater and its receiving water body variables of PT. D

. . Sampling point location Waste Water river

Variables Unit I o m v Y water QS* Qs**
Temperature °C 31.32 30.46 31.8 30.85 31.32 3° deviation
pH 3.90 4.08 5.28 5.78 5.12 6-9 6-9
Dissolved oxygen (DO) mg/L 2.83 3.05 2.97 3.00 2.00 4
Total dissolved solid (TDS) g/l 1.18 0.613 1.54 1.07 1.05 1000
Total suspended solid (TSS) mg/L 126 148 65 113 189 100 50
Biochemical oxygen demand mg/L 243.40 344.89 142.01 45.65 28.40 100 3
(BOD)
Chemical oxygen demand mg/L 1160.95 2041.67 3362.75 496.41 168.14 200 25
(COD)
Ammonia (NH,-N) mg/L 69.03 89 93.47 34.87 15.84 25 -
Coliform MPN/mL 10000 1000
E. coli MPN/mL 1000 5000
Salmonella sp Negative

Note: I= The closest location from the cages; II= Location between cages and storage pond; III= Location inside the storage pond; IV=Location on the
water body of the river which receives wastewater input from storage pond outlet; V= Location on the upstream river from the outlet of waste
disposal. * Quality standard of wastewater for cattle-farming (KLHK, 2014); ** Quality standard of water surface (KLHK, 2001).
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Table 6. The average wastewater and its receiving water body variables of PT. E

) ) Sampling point location Wastewater ~ Water river

Variables Unit I I I Qs* Qs+
Temperature °C 32.2 32.04 32.05 3° deviation
pH 8.3 8.4 8.0 69 69
Dissolved oxygen (DO) mg/L 2.71 3.03 2.86 4
Total dissolved solid (TDS) g/l 1.07 1.31 1.32 1000
Total suspended solid (TSS) mg/L 171.33 122 245 100 50
Biochemical oxygen demand (BOD) mg/L 892.57 694.22 892.57 100 3
Chemical oxygen demand (COD) mg/L 1320.70 1282.96 3471.54 200 25
Ammonia (NH,-N) mg/L 30.04 32.02 24.59 25 -
Coliform MPN/mL 1000 1000
E. coli MPN/mL 100 5000
Salmonella sp Negative

Note: I= Location on the ditch with the closets distance from the cages; II= Location on the ditch with the furthest distance from the cages and close from
the outlet; ITI= Location on the water body of the river which receives wastewater input from the ditch outlet. * Quality standard of wastewater
for cattle-farming (KLHK, 2014); ** Quality standard of water surface (KLHK, 2001).

degradation of some intermediate compounds that are
emitted to the atmosphere (Mansyur & Choi, 2011).

DO are also used to degrade the organic mate-
rial in aquatic ecosystems. According to Deb & Shukla
(2011), who stated that dissolved oxygen was needed for
decomposition and oxidation of organic matter. COD in
wastewater has the highest value compared to the other
points, and the amount is almost four times the BOD.
This condition is due to the use of hard-to-degrade
material such as the growth hormone from cattle-
farming activity and the anti-microbial (Ho ef al., 2012;
Bartelt-Hunt et al., 2011) thus contaminating the soil and
is positively detected by the hormone of estrogen group
(Goeppert et al., 2014). Endogenous hormones of animal
origin have been released and deposited in the environ-
mental for thousands of years; however, recent years
have seen a significant increase due to the increasing
population and more intensive farming practices (Lange
et al., 2002). The synthetic growth promoters used over
the last five decades to improve animal production
performance exhibit a high chemical stability and low
deactivation via biotransformation, and may thus affect
the ecological balance due to their prolonged persistence
in the environment. Estrogen, testosterone, 4-andro-
stenedione, and androsterone have been detected in
wastewater derived from pig farms at concentrations
ranging from 30 to 3600 ng/L (Bartelt-Hunt et al., 2011).

Location I has the lowest concentration of ammonia
because of unperfect or incomplete decomposition of
organic materials. Therefore, the amount of ammonia
in wastewater in location I is lower compared to those
in the downstream location. The accumulation of feces
in the wastewater gives the microorganisms time to
decompost the solid materials to produce ammonia gas,
nitrite, nitrate, and sulfide acid. Location 1 was a loca-
tion closest to the cage while sampling was carried out
when the cage was being cleaned with water, so there
was a high possibility of dilution of ammonia. This con-
dition is occurred in this study.

Without any wastewater disposal into the river, it
was found that there was relatively no contamination of
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water bodies from the activities of PT. A. However, the
high accumulation of organic matter in the storage pond
resulted in the high decomposition of these organic
materials producing a higher number of ammonia that
eventually reduce the environmental aesthetics. The
high concentration of ammonia causes the air pollution
and smells badly. In the beginning, the location of AQI
was arranged far from the residential. The high rate of
population growth resulted in a high demand for hous-
ing and residential development that causes the AQI is
closer to the residential location. The result of interviews
mentioned that the community was uncomfortable with
the air pollution.

The wastewater was also detected for containing
E. coli and coliform. The contamination of wastewater
with these microbes could be caused by the contamina-
tion of feces which commonly contain E. coli bacteria
(Stehfest et al., 2013; Damanik, 2014). Based on the report
of Givens et al. (2016), hepatitis E virus was found in
surface water following manure application. It was ex-
pected that the wastewater would not contaminate the
body water or even the resident wells where had around
500 m distance. Salmonella sp were not detected so that
there was no concern of pathogen contaminant in the
water around PT. A. Even though the parameters mea-
sured exceeded the values of standard quality and the
existence of air pollution, the condition would relatively
safe for the environment as it was existed for a long
time.

PT. B locates in Lampung and is owned by the
private. The feces waste in this AQI was collected for
reuse as a raw manure. The wastewater was derived
from urine and dirty water from the washing the cage.
Wastewater variables of sampling points in locations
I and II exceeded the quality standard, while the value
of TSS, BOD, COD, and ammonia on location III were
under the quality standard (Table 3). All results of pH
values in locations I, II, and III were 4. A proper han-
dling across the storage pond tended to cause the good
result in wastewater variables as was seen during the
field visit. CODs in wastewater were ten times higher
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than BOD. This good condition was suspected derived
from the use of hard-to-degrade material such as the
trenbolone (Danial et al., 2010) and the use of various
antibiotics for the prevention and treatment (Pinheiro et
al., 2013).

In case of the use of drugs and hormones which
would be secreted and released through the urine, this
condition would make that the COD were 10 times
higher than BOD and the BOD value was the lowest
among the other sites locations. Similar to the values of
TSS, COD, and ammonia were high results. The high
results were associated with the lower topographical
location that would get a greater amount of the run-off
water and organic materials. This condition would
create the accumulation of organic material in point
location II that would result in a higher concentration of
ammonia.

The good results in point location III (storage pond)
with the lower value of TSS, BOD, COD, and ammonia
were expected because the better performed of waste
handling. In addition, there were Lemna sp. covering
almost the entire surface of storage pond. According
to Amalia et al. (2014), Lemna sp. was able to effectively
reduce nitrogen and phosphate. Borguini et al. (2013)
stated that Lemna perpusilla had the ability to deal with
the waste of hazardous and toxic materials such as
heavy metals, organic substances, and inorganic sub-
stances. Research by El Kheir et al. (2007) was mentioned
that Lemna gibba could reduce nitrogen and phosphate
level from each 8.32 mg/L and 11 mg/L to 0 mg/L and
6.2 mg/L. Research by Sutrisno et al. (2010) on household
waste handling resulted in Lemna minor ability to reduce
BOD up to 76.54% and COD up to 72.44%. Based on re-
search by Sutrisno et al. (2010), the presence of Lemna sp
in location III might cause a decrease in ammonia con-
centration in waste water from 533.26 mg/L at location
II to 0.03 mg/L at location IIl. On point location III, the
variables almost qualified to the water quality standard
(except the pH) so could be said that the wastewater
variables were good. Further, the wastewater was flown
into the river.

The wastewater from storage pond was then mixed
with the water from the ditch at point location IV, the
concentration of the contaminant material was further
decreased (Table 3). The mixing of wastewater with wa-
ter would cause the dilution effect that would increase
the DO and decrease the concentrations of TDS, BOD,
COD, and ammonium. This observation showed that the
receiving water body of the river not significantly im-
pacted the water quality. This implication was evident
from the variables result of the water river in a little
part towards the upstream which has a slightly different
from the point location of the outlet (Table 3).

The same values of ammonia (0.02 mg/L) detected
at points locations IV and V showed that the wastewater
disposal was not relatively influencing and increasing
ammonia in the ditch. In contrast, the concentration of
TDS, BOD, COD, and pH were decreased at the outlet
point location. The results are suspected to be caused
by the additional organic materials from the wastewater
disposal. The wastewater was also detected to contain E.
coli and coliform but still within the levels and amount of

quality standard. Salmonella sp were not detected so that
there was no concern of pathogen contaminant around
PT. B.

PT. C locates in Lampung and is owned by private.
The wastes management was relatively out of date us-
ing the traditional handling. The feces collected were
reused as a raw manure. The wastewater was derived
from urine and dirty water used for washing the cage.
Sampling points were four locations because the water
channel (far from the cage close to the outlet) only had
a few logged of water. The result showed that most of
water variables measured exceeded the levels of quality
standard. Only BOD and COD in point location II that
were under the quality standard. The under standard
qualities of BOD and COD were caused by the organic
material on storage pond with a swamp-like design was
absorbed by the water plants. According to Abdel-Raouf
et al. (2012) and Sahu (2014), water plants were able to
largely absorb the inorganic material, specially P and N
as was shown in the reduction of BOD and COD at the
point location far from the wastewater input.

In this AQI, the cages used the dry bottom system
by coating with husks. The high result of COD (with
almost 3000 mg/L) in point location I was caused by the
treatment of cattle with trembolon and antibiotics which
then would be released in the urine. Australia as the
only exporter of cattle to Indonesia is known to still use
growth hormone. Research conducted by Danial et al.
(2010) showed that all of urine samples (60 samples) of
slaughter cattle imported from Australia were positive
with variation in the concentrations of TBA residues.
The concentrations of residual TBA < 2 ppb were de-
tected in 37 samples (61.67%), the residual concentration
of TBA ranged 2-4 ppb were detected in 7 samples (7%),
and the concentration of residual TBA > 4 ppb were
detected in 16 samples (26.67%). Research conducted by
Ezzariai et al. (2018) showed that the concentrations of
antibiotics ranged from 1 to 136,000 pg/kg of dry matter
in sludge and manure, representing a potential risk for
the human health and the environment.

Similar reason was stated for the high result of
ammonia with 80 mg/L in the samples measured. The
wastewater relatively did not pollute the receiving water
body because it had the phytoremediation treatment.
However, the significant increase in COD at the outlet
river point was suspected to be caused by the hard-to-
degrade material which had existed earlier. The reason
was acceptable because the COD at the upstream (sam-
pling point IV) were lower up to 328.61 mg/L.

PT. D locates in South Tangerang and is owned by
private. The wastes management handling was very
out of dated. The feces was directly cleaned by flushing
using water that was then pooled in the storage pond.
The wastes were handled simply by using an aeration
system inside the storage pond before discharged into
the river. Water variables of pH, DO, TSS BOD, COD,
and ammonia at point locations I and II exceeded the
standard quality. The high results would contribute to
the significant contamination of the river.

The result in Table 5 (point location V) also showed
that the quality of the water river was not good and con-
taminated by the organic materials. This condition was
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caused by the location of the study area which was in
the downstream area where would receive various types
of pollutants from its upstream (Cordova & Riani, 2011).
The point location was downstream from Jabodetabek
that was commonly heavy contaminated. This condition
was getting worse after being mixed with the wastewa-
ter as was shown by the increase concentrations of BOD,
COD, and ammonia in the river. The low pH value is
thought to be more influenced by the tides because the
area is close to the river mouth (estuary). The wastewa-
ter was highly detected for E. coli and coliform and the
numbers far exceeded the quality standard because the
wastewater was mixed with the feces in a large quantity.
Salmonella sp was not detected so that there was no con-
cern of pathogen contaminant around PT. D.

PT. E locates in Bogor and is owned by private. The
wastes were handled with a simple process. The feces
was collected for reuse as a raw manure. The wastewa-
ter was derived from urine and dirty water from the
washing of the cage. PT.E discharges the wastewater
directly into the ditch without any process. Sampling
point was performed in 3 locations, all of the 3 sampling
point locations were inside the storage pond because the
water channel was directly out into the ditch. The cages
used the dry bottom system which was coated with
husks. Table 6 showed that the value of pH, TSS, BOD,
and COD exceeded the standard quality. Even when
the wastewater meet the water from the ditch, they still
expected to give a significant effect. This assumption
was confirmed by the high pH, TSS, BOD, and COD
variables in point location III which were far above the
quality standard. In contrast, the concentration of am-
monia decreased in point location III. The decrease in
the concentration of ammonia in the samples measured
in this location was caused by the nonexistence of fecess
in the wastewater. The fecess in the cage was taken
and collected directly and used for sale by the workers.
The amount of feces to be decomposed was not much,
but the contribution to pollution should still be a seri-
ous concern, so that it will not burden the water in the
future.

The wastewater was also detected for E. coli and co-
liform in the levels within the standard quality. This nor-
mal result is related to the possibility of feces contami-
nation into the urine and the floor. Just like any others
AQI where this research conducted, in PT. E Salmonella
sp were not detected. This nondetected Salmonella does
not mean that pathogen bacteria are not found in the
AQI wastewater. The nondetected Salmonella may be
due to samples taken does not contain pathogen bac-
teria. According to Hilbert et al. (2012), Non Typhoidal
Salmonella has a broad range of animal hosts, including
cattle. Salmonella and Listeria monocytogenes are major
food-borne pathogens that can be isolated from the feces
of apparently healthy ruminants (Dhama et al., 2015).

CONCLUSION

The results of wastewater variables from large-
ruminant AQI activity are generally exceeding the
Quality Standard of Wastewater for cattle-farming. From
the 5 companies where research is conducted, there is
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no difference in pollution of temperature, DO, TDS, TSS,
COD, and ammonia variables, but there were differ-
ences in pH and BOD variables. In term of environmen-
tal variables, the best situation is seen in PT B and the
worst situation is seen in PT. E even with a contrasting
pH value. The type of waste treatment at the com-
pany greatly determines the quality of AQI wastewater.
Salmonella sp bacteria are undetected in the wastewater
from AQI. This does not mean that pathogen bacteria
are not found in the AQI wastewater, this may be due to
samples taken does not contain pathogen bacteria.
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