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Abstract
Objective:  This  study  aims  to  determine  the  effectiveness  of  the  Drum  of  Wastewater  treatment
(DOWT)  in  reducing  levels  of  Total  Suspended  Solid  (TSS)  in  domestic  wastewater.
Method: This  study  was  an  experiment  to  determine  the  effectiveness  of  Drum  of  Wastewa-
ter Treatment  (DOWT)  in  reducing  TSS  levels  of  domestic  wastewater.  It  was  conducted  from
September  to  October  with  Pretest---Postest  Design.  Pretest  data  obtained  from  examination  of
wastewater  parameters  before  processing,  while  posttest  data  was  after  processing.
Result:  The  pH  level  of  wastewater  during  the  measurement  process  is  in  the  range  between
6.12 and  6.85  where  in  this  circumstance  the  bacterial  microorganisms  are  very  dominant  from
others. The  temperature  ranged  from  24  to  32.  The  measurement  results  of  TSS  obtained  an
average 34  mg/L  before  processing  and  2.85  mg/L  after  processing  with  an  efficiency  of  91.6%.
Conclusion:  DOWT  wastewater  treatment  has  been  able  to  reduce  TSS  levels  according  to  the

specified quality  standards.
© 2020  Elsevier  España,  S.L.U.  All  rights  reserved.
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Introduction

Many  issues  of  water  pollutions  still  occur  both  in  the  rivers
and  in  the  seas.  For  example,  in  the  Ngringo  Karangan-
yar  River,  the  biggest  pollution  load  was  TSS  pollution  by
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88.41  mg/L.1 In  the  Jakarta  river  mouth,  the  results  of
valuation  during  the  period  of  1999---2004  showed  that
he  concentration  of  TSS  parameters  tended  to  show  an
ncrease,  especially  at  a  low  tide.2

The  causes  of  water  pollution  are  wastewater  from
omestic  and  industries  thrown  away  into  the  river  or  the  sea
ithout  processing  first.  The  research  conducted  in  Jakarta
y  the  JICA  Team  (1990)  in  Said  (2011)  explained  that  for  the
egion  of  Jakarta,  the  largest  contribution  of  waste  in  terms

f  quantity  to  pollution  were  75%  obtained  from  domestic,
5%  come  from  offices  and  commercial  areas,  the  remaining
0%  originated  from  industry.  However,  when  it  is  viewed
rom  the  organic  pollutant  load,  the  largest  source  was  70%
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Table  1  Results  of  measurements  of  temperature  and  pH
in wastewater  before  and  after  processing.

Measurement  pH  level  Temperature  (◦C)

Before  After  Before  After

1  6.12  6.71  28  26
2 6.3  6.85  26  24
3 6.2  6.70  32  30

Source: Primary Data, 2018.

Table  2  Results  of  measurements  of  Total  Suspended  Solid
(TSS)  of  wastewater  before  and  after  processing.

Measurement  TSS  (mg/L)  Efficiency
(%)

Allowed
maximum
standardBefore  After

1  20  2.78  86.1
30  mg/L2 23  2.78  87.91

3 59  3  94.91
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omestic,  16%  industry,  and  14%  offices.  Thus,  domestic
astewater  is  significantly  responsible  for  water  pollution

n  the  region  of  DKI  Jakarta.3

One  of  the  devices  processing  wastewaters  is  the  Drum  of
astewater  Treatment  (DOWT).  DOWT  is  wastewater  treat-
ent  equipment  using  a  dipped  biofilter  system  with  bioball

s  a  biofilm  growth  medium.  Biofilter  is  a  method  of  treat-
ng  wastewater  by  utilizing  microorganisms  that  naturally
eside  in  wastewater  to  reduce  the  content  of  compounds,
hysical,  chemical  and  bacteriological  in  the  wastewater.
he  use  of  Biofilter  as  wastewater  treatment,  for  example,

t  is  applied  to  laundry  industry  wastewater  treatment;  the
fficiency  of  TSS  levels  decrease  reaches  62.26%.4 Research
onducted  by  Zahra  (2015)  stated  that  the  aerobic  biofil-
er  process  with  downflow  and  using  intermittent  systems
ith  biofilter  like  as  gravel  and  stones  get  an  elimination  for
SS  parameters  gained  95%  as  well.5 The  use  of  biobal  on
iofilter  media  has  been  widely  applied.  The  results  employ-
ng  biobal  as  a  biofilter  medium  for  processing  jean  washing
astewater  got  a  TSS  elimination  of  80---93%.6

ethod

his  study  was  an  experiment  to  determine  the  effective-
ess  of  Drum  of  Wastewater  Treatment  (DOWT)  in  reducing
SS  levels  of  domestic  wastewater.  It  was  conducted  from
eptember  to  October  with  Pretest-Postest  Design.  Pretest
ata  obtained  from  examination  of  wastewater  parameters
efore  processing,  while  posttest  data  was  after  processing.
o  find  out  the  value  of  the  efficiency  of  the  load  elimination,
t  is  calculated  using  the  following  formula:

Reduction  Percentage  X

= X  Before  Processing  −  X  After  Processing
X  Before  Processing

× 100%

To  find  out  the  effectiveness  of  this  processing  model,
he  measurement  results  obtained  will  be  compared  with
he  Minister  of  Environment  Decree  No.  51  of  2014.

esults

esearch  on  wastewater  treatment  using  the  Drum  of
astewater  Treatment  (DOWT)  compares  TSS  levels  before
nd  after  processing.  This  study  also  measured  environmen-
al  conditions  in  the  form  of  pH  and  temperature  during
ampling.  Sampling  is  carried  out  at  each  point  three  times.

From  the  measurement,  it  results  in  the  pH  levels  ranged
rom  6.12  to  6.85  while  the  temperature  ranged  from  24  to
2.  The  pH  and  temperature  scale  were  still  at  the  allowed
uality  standards  (Table  1).

The  measurement  results  obtained  the  average  TSS  level
efore  processing  is  34  mg/L  and  after  processing  2.85  mg/L.
verage  TSS  reduction  efficiency  is  91.61%  (Table  2).

iscussion
rum  of  Wastewater  Treatment  (DOWT)  is  a  process  of  treat-
ng  wastewater  with  a  biofilter  system  using  bioball  as  a
iofilm  growing  medium.  It  consists  of  two  tanks,  each  of  the

w
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Average  34  2.85  91.61

Source: Primary Data, 2018.

anks  has  a  4-inch  pipe  and  inside  the  pipe  measuring  2  in.
he  processing  growth  of  Biofilm  is  set  aerobically  by  supply-

ng  oxygen  through  an  air  blower  on  both  tanks.  It  is  carried
ut  for  one-month  growth.  The  Drum  of  Wastewater  Treat-
ent  (DOWT)  gives  an  advantage  due  to  the  contact  time

f  the  wastewater  with  the  media  which  is  quite  long.  The
H  level  of  wastewater  during  the  measurement  process  is  in
he  range  between  6.12  and  6.85  where  in  this  circumstance
he  bacterial  microorganisms  are  very  dominant  from  oth-
rs.  The  optimum  pH  of  the  media  environment  significantly
nfluences  the  biological  waste  treatment  process;  in  gen-
ral,  microorganisms  require  the  pH  level  of  6.5---9.7 A  very
igh  pH  (>9)  will  inhibit  the  activity  of  microorganisms,  while

 pH  below  6.5  will  result  in  a  fungal  growth  and  competition
ith  bacteria  in  the  metabolism  of  organic  substance.

The  temperature  of  wastewater  during  the  treatment
rocess  is  in  the  range  of  24---32 ◦C.  Mesophilic  microor-
anisms  have  a  temperature  range  of  20---40 ◦C.  High
emperatures  will  damage  the  process  by  preventing  enzyme
ctivity  in  cells.  An  increase  in  temperature  can  cause  a
ecrease  in  processing  efficiency.

The  results  of  measuring  TSS  levels  of  wastewater
fter  using  the  Drum  of  Wastewater  Treatment  (DOWT)
xperienced  a decrease.  The  quality  standard  of  wastew-
ter  TSS  parameters  is  ≤30  mg/L  based  on  RI  Minister  of
nvironment  and  Forestry  Regulation  Number  P.68/Menlh
etjen/Kum1/8/2016  about  Domestic  Waste  Water  Quality
tandards.  Wastewater  before  processing  in  the  first  and
econd  measurements  of  20  mg/L  and  23  mg/L  was  still
elow  the  allowed  quality  standard.  Meanwhile,  in  the  third
easurement,  TSS  levels  of  wastewater  before  processing
ere  59  mg/L,  exceeding  the  allowed  quality  standards.
he  average  TSS  level  of  wastewater  before  processing
as  34  mg/L,  upper  allowed  quality  standard.  The  results

f  the  measurement  of  wastewater  after  processing  the
rst,  second  and  third  measurements  resulted  in  67  mg/L,
.67  mg/L,  and  3  mg/L,  with  an  average  TSS  level  was
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Effectiveness  of  drum  of  wastewater  treatment  

2.85  mg/L  after  processing,  all  of  them  meet  the  allowed
quality  standards.  The  average  efficiency  of  TSS  reduction
was  91.61  with  the  largest  decrease  of  efficiency  in  the
third  measurement  by  94.91  mg/L.

The  Drum  of  Wastewater  Treatment  (DOWT)  applies  a
biofilter  system  to  reduce  wastewater.  In  fact,  the  use  of
biofilter  in  domestic  wastewater  treatment  has  been  carried
out  and  in  line  with  this  research.  For  example,  a  research
conducted  resulting  a  decrease  from  38.8  mg/L  to  7.2  mg/L
with  a  reduction  of  81.44  mg/L  (efficiency  81.44%).8 Another
study  using  biofilter  in  processing  wastewater,  with  the
percentage  of  removal  for  TSS  parameters  amounting
83.082%.9

Using  biofilter  in  processing  wastewater  also  implement
in  managing  hospital  wastewater.  This  research  is  in  accor-
dance  with  study  conducted  by  Said,  using  biofilter  dipped
in  honeycomb  media  in  processing  hospital  wastewater  with
a  high  TSS  efficiency  of  80.0---97.8%.10 Research  experienced
applied  same  media  to  obtain  efficiency  of  reducing  TSS
reached  62.51%  with  a  bacterial  growth  time  of  21  days.11

Furthermore,  employing  biofilter  in  processing  common
wastewater  is  also  added  by  other  ingredients,  for  example
the  addition  of  alum  to  reduce  TSS  obtained  an  average  effi-
ciency  of  82%,12 the  addition  of  aerobic-anaerobic  biofilter
starter  amounting  77%13;  moreover,  the  addition  of  EM  4  on
wasp  nest  biofilter  underwent  efficiency  in  decreasing  TSS
by  90.05%.14

The  bioball  usage  as  a  biofilm  growth  medium  in  this  study
is  effective  in  reducing  TSS  levels  of  wastewater.  It  is  in  line
with  several  studies  that  considered  TSS  removal  efficiency
using  biofilter  with  biobal,  for  instance  research  conducted
that  it  managed  domestic  waste  in  DKI  Jakarta  with  an  effi-
ciency  of  82.06%,15 In  addition,  in  Said’s  study  stated  that
it  processed  waste  from  jean  washing  with  an  efficiency  of
80---93%.6

Conclusion

Domestic  wastewater  treatment  using  the  Drum  of  Wastew-
ater  Treatment  (DOWT)  is  proven  to  reduce  TSS  levels  in
wastewater  with  an  average  efficiency  reduction  of  91.4%.
TSS  parameters  after  processing  met  the  quality  standards
allowed  based  on  Indonesia  Minister  of  Environment  and
Forestry  Regulation  Number  P.68/Menlh.  Setjen/kum.
1/8/2016  Concerning  Domestic  Waste  Water  Quality  Stan-

dards  which  is  ≤30  mg/L.  Liquid  waste  originating  from
domestic  needs  to  be  processed  first  before  being  dis-
charged  into  the  environment  so  as  not  to  pollute  clean
water  sources.
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