(3) Recommendation

It is recommended that the new sewerage organization shall be
integrated into PDAM, considering the importance of O&M cost
saving and seriousness of shortage of sanitary engineers and

technical staffs.

"Fraining

.Well—schedu_led and appropriate (rainings are very important for a

successful operation of a new sewerage system.

There are basically two major courses of sewerage training

“- Training for management

- ‘Training for Technical Staff

Some training can be done on the job, while others off the job. There are

‘also oversea trainings and local ones.  There are also training for new

“staff as well as middle and top management.

If a new organization for scwerage system is (o be established, appropriate

training courses should be scheduled on a good liming.

The recommended iraining courses are shown in Table F.5.1.
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Table F.1.1 Funclions

for Sewerage Organization

Section Function
(a) Administration (1) Administrative
(2} Personnel
(3) Coniracting
(4) Purchasing
(5) Warechouse .
(6) Others not included in other sections
{(b) FinancefAccounting (1) Treasury, Asset Control
(2) Payment
{(3) BRilling
(4) Book Keeping
(5) Budgeling
{6) Financial Planning-
(c) Public Relations (1) Customers relalions
(2) Public relations
(3) Motivation for new ' customers
(d)} Planning (1) Survey
(2) Review of master plan
{3) Technical Planning
{4) Bidding and evaleation .
{5) Record keeping
(e} Construction (1) De¢sign and Cost Estimating
(2) Bidding Documents
{3} Supervising
(4) Commissioning
(5) Record Keeping
() O/M of Treatment Plant | (1) Operation of Treatment Plant
and Pumping Stations (2) Operation of Pumping Stations
(3) Maintenance
(4) Repair
(5) Water Analysis
(6) Record Keeping
(g) O/M of collection {1} O/M of large pipes
systems (2) O/M of small pipes
(3} O/M of manholes and others
{4) Repair
(h) House connection (1} House conneclion
& disconmection (2) House disconnection
(3) Record Kecping
(i) Environmental (1} Monitoring the Sewerage facilities
Monitoring {2) Monitoring the rivers
(3) Monitoring the sca
(4) Analysis of environmental conditions
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Table F.2.1  Qualification of PDAM  Staff
(Existing)

Bachetor] College | High Midle |Elcmentary
Job Description level level School | School School Totai
level level tevel
Control
Commiitee - - - - - -
Directors/vice-
directors 11 4 8 - - 23
Administration _
Division 4 2 24 6 i1 47
Financial
Division _ ' :
Kusa/ 1 1 1 16 2 2 22
Sanur : :
Units
Accounting
Division 2 - 25 - - 27
Customers .
Division T 1 - 18 8 2 30
Production
Division 1 0 17 - - ‘18
Nusa Dua Unit - - 16 3 9 18
Maintenance \
Division - . - i6 13 20 49
" Transmission/ E
Distribution B | 1 12 19 17 49
Division
Technical ; _ : :
Planning - - 14 - - 14
- Division : : -
Security - - - 9 28 37
Water _
Treatment - i 2 19 3 : - 25
in Belusung : '
Total ) 11 | 185 6 79 365
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Table F.2.2  Water Tariff of PDAM
Category Group Amount(m?3) Price (Rp.)

a. Social A Average 125 m?

b. Social B Constant (0 to 10) 1200
1110 20 160 m?

21 to 30 240 m?
>30 320 m?

¢. MNon-trade C Constant (0 to 10) 1900
11 to 20 240 m3
2110 30 320 m?
>30 480 m?

d. Non-trade D Constant (0 to 10) 2400
11 to 20 240 m>
21 to 30 320 m?
>30 1520 m?

e. Trade Ey Constant (0 t0 10) 4000

' 1110 20 400 m3
20 to 30 - 800 . m?
>30 800 m?

f. Trade B2 | constant @ to 20) 12800
>20 1280 m?3

g. Industry Fy Constant (0 to 20) 9600 3
>20 960 -

h. Industry . Fy Constant (0 to 20) 16000
520 1600 ™

i. Public tap G Avetage 125 m?

j. Harbor H 2400 m?

k. Irrigation 500 ‘m?

1. Meter for A & G Each _ 200 ‘month’
Administration 200 month |
cost o :

m. Meter f. Irrigation 30000 month”

Note : See Category in next page.
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Category for Table F.2.2.

1. Social
a. Social
b. Social
2. Non-Trade

a. Non Trade

b. Non Trade

3. Trade

a. Small Trade

b. Large Trade

4, Industry

a. Industry

'b. Industry
5. Special
a. Harbor

b. Irrigation

Group.A

Group B

Group C

Group D

‘Group ' Eq

Group E,

Group F1 :

Group F2 :

Group H

Group X

F-15

Religious place
Public tap

Public bath/rest room

Public Health centre
Public Clinic and Hospital

School, Market.

Houschold
Government Office

Shops

‘Small Companies

' Slaughter ‘ House

Car Washing Companies -
Private Hospital

Hotel without Star
Restaurant

Hotel with Star
Industry

Harbor

Water Irrigation



Table F.2.3 Water Consumption by the Category
Water Consumption
Category Customer : Average Water Per Customer

- Number m3 Rp. Charge/m3 {m3/No.)
Social A 70 3.835 601,875 156.94 54.8
Social B 30 21.699 6,911,000 318.49 723.3
Non-trade C 191 36.157 16,780,160 464.09 189.3
Non-trade D 21853 752.321 314,591,420 418.16 34.4
Small trade Bl 2657 9.1.509 67,289,400 735.35 344
Small trade E2 18 1.467 1,894,040 129110 81.5
Large trade El 279 22.060 20,637,140 935.50 79.1
Large trade E2 61 187.439 300,293,100 1,602.08 3,072.8
Public tap G 171 9.051 1,433,075 158.33 52.9
Harbour H 1 2.220 5,359,000 2,413.96 ' 2,226.0
trrigation 2 34.838 17,873,500 513.05 1,741.9
Without meter 25 3.525 6,242,300 i,771.01 1410
Total 1,166.121 759,906,510 '10,778.06 8','425.4
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Table F.3.1 Proposed Sewcrage System

Area Denpasar Sanur Kuta Nusa Dua Total
Service Area (ha) 2,663 726 6048 136 4,173
Population {2010) 284,166 27,800 21,580 1,540 335,020
Population Density :
(person/ha) (2010) 107 38 33 12 80
Wastewater (m3/d) 75,304 16,846 18,400 4,220 | 114,770
Sewer (km) 473.7 118.5 84.6 6.5 683.3
Pumping Siaiion 2 4 4 1 11
Treatment Plant 1 0 1 1 3
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Table F4.1(1) - Recommended Training Courses

Administration _and Finance

‘General _

1. Organization and Scwerage Enterprise
2. Role of Head of Finance and Administration Department
3. Office  Management '
Billing Operations

1. Bills Preparation

2. Bookkeeping Practices

3. Bili- Collection

Warchousing and - Inventory Control

1. Stock Levels _

2. Matbrials Request and Ordering

3. Material Receipt and Quality Control
4, Inventory

5, Payment of Maicriais

Budgeting

1. Revenues Budgeling

2. Cost Budgeling

Cash Flow

1. Revenues

2. Expenditures

3. Investments

Reporting  Systems

I. Financial

2. Billing Operations

Sewerage Tariff

1. Tariff Structure

2. Calculations
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Table F.4.1(2) Recommended Training Courses

Management _of Sewerage QOperations

A,

Wastewater Collection Systems

1. Sanitary Sewers (Scparatc Systcm)

2. Storm Sewers

3. Combined Scwers (Combincd System)

Paitern of Sewerage System

1. Inmcreeptor  Patlern

2. Other Pauerns (zonc, fan, radial)

Maintenance

1. Prevcniive Maintenance
2. Corrective Maintenance
3. Periodic Inspection
Cleaning of Sewer

1. Rodding

2. Balling

3. Flushing

4. Jetling

5. Vacuum cquipment
Wastewaier Treaiment

1. Wastewater Characteristics
2. Treatment Processes (primary,
Pumping - Stations

1. Operation and Mainlenance
2. Pump Station Fatlure

3. Typical Operating  Problems
Safety

. Hazards

2. Preventive Measures

secondary,

tertiary)

F-19




Table F.4.1(3) Recommended

11l Wastewater Treatment

Training Courscs

A, Characteristics of Wastewater
1. Physical
2. Chemical
3. Biological

B. Treatment Processes
1. Preliminary Treatment
2. Sedimentation
3. Biological Treatment
4. Siabilization Ponds
5. - Oxidation Ponds
6. Tertiary Treatment

C Sewer Qutfalls

D.  Sludge management
1. Sludge Characteristics
2. Sludge Treatment
3. Sludge Disposal




1V,

Table F.4.1(4) Recommended Training Courses

Mainienance _of Scwer system

A,

General

1. Maintenance Organizalion

2. Maintenance Tools and Equipment
Maintenance '
1. Preventive Maintenance

2. Correction Maintenance

3. Periodic Inspection

Sewer Cleaning

1. Rodding

2. Balting

3. Flushing

4, Jetting

5. Bucket Machine

Property Connection

1. Removal of Blockage

2. Cleaning of Inspection Chambers

“Pumping Stations

1. Types of Pumping Stations
2. 'Operation and Mainténance
3. Pump Stalion Failure

4. Typical Operating Problems
Safety

1. Hazards

2. Preventive Measures




Table F.4.1(5) Reccommended Training Courses

Health and Safety in Secwerage Environment

A,

Emergency Procedures for

Pumping Section

Other Topics

1.

Permit to Work Systems

Sewers, Treatment

2. Safety of Persons other than Employees

Plant,

Personnct

1. Medical Examination

2. Procedures

3. Use of Protective Respiratory Equipment

4. Elementary First Ald '

5. Rescue chhniqués

Healih

1. Potential hazards

2. Precautions to be Taken

Preventive Measures _

1. Protective Clothing and Safety Equipment

2. Precaution Against Potential Hazards

3. Design of Sewers and Trcatment Plants to Eliminate Hazards
4. Tdentification of Hazards in the Environment

and




Control Committce

Director
Vice - directors

& Rescarch

Cheif of Development

Cheif of
Internal Audit
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.

Chief of Administration Chief of Technical
& Finantial Departement Departement
L [ 1 E 1 1 I
Adminis Financiat Accounting] | Customers Production | | Transmission &| . | Maintenance | | Technical
tration Division Division Division Division Distribution Division  Planning
Division . Division Division
Adminis- Treasurary Book Meter 1t Waier Trans- Pipe _ Sufvcj
| wation 1 Section — keoping | |7} Reading =] Resourees [.1~1 mission | [ maintenence || e
L Secii : Secti ! . . ; Section
Seciion ection on | | Section Section Section
Ware- Payment Billing Customersf |} | procissing Distri- ‘Mechanical Network
] huu:se ] Scction 1 Scetion | {1 Relation |IH - Section F bution | Lt Maintenence | |— Plgrming
Section : - Section [} Section Section Section
Purchase . Bill { Financial -l Public {1 | | abora- Connec- Building Building
N . b 1 Processing|i | Planning Relation 1 " 1 don i} Maintenance | 1/ Warehouse
Section: N Seeti torium ) ) cuse
. Scetion Scction’ on | Section Section " Section
Personnel Sectri Meler Yehicle
ecurity . . _
Section . Seating | {_} Machine [I__| sigio
Section Section Maintenence
Section
Sanur Ugit Kuta Unit Nusa Dua Unit

.
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" ORGANIZATION STRUCTURE OF PDAM (EXISTING)

THE' DEVELOPMENT STUDY ON° i:AﬁEWATEHiSPﬂSAt FOR DENPASAR
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|
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l

Chief of Administration

& Finanlial Depariement Pepartement
] ! I 1. I N I 1
Ad“““'? Financial Accountin Customers Ticatment " Collection Maintenance Planning
tration Division Division Division, &PIS 1 Y Division Division Division
Division : . Division
| Adr-nlms— _J Treasurary I_lo_?k | Customers | rresunen | |- Large | Treatment " Survey
 fration Section ] keering ' Relation - . ) pipe &P BE Scclion
Secti Section Section | Scetivon i _ R )
cction . . Scction Section
Ware- Payment Billing Public Pumping Small _ Pipe Conncclion
| | house S -t Section L) Relation -1 Station .. pipe L1 Maintenance [| Plamming
Section Section - Section | Scetioi Scction Section Section
Environ- House . : P
Putchase o | ouse Ditch & _ Building
L Section — mcnla_l anngc“{“\ gl.?l!(!l’ -—-«liwalchnusc
io . L . . .
. Section Scction Scclion Section
| | Labora-
torium

T T

Kuta Unit Nusa Dua Unit

Denpasar Unit sgnu; Unit

E“”; 31‘" ORGANIZATIONAL STRUCTURE OF PDAL -
,_E'; 2 - (INDEPENDENT ALTERNATIVE, PROPOSED)

THE DEVELOPMENT STUDY ON WASTEWATER DISPOSAL FOR BENPASAR
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APPENDIX G SUPPLEMENTARY STUDY

‘Badung West Sewerage Development Project

1.

General

Badung West Sewerage Development Area is included in Catchment
Zone B.  Cachment zone B is not covered by the urgent sewerage
project in .the feasibility study, because of its low ecconomic efficiency.
The construction costs of collection system of Catchment. Zone B
consisting of secondary & tertiary sewers, main sewers and lift pump
station per served population is at Rp. 483,600, while it of the selected
urgent area ranges from Rp. 201,(}00 to Rp. 300,000 with an average of
263,000. |

In this supplementary study, contribution of Badung river water -

-quality improvement by Badung West Sewcrage Development: Project is

studied,.
Sewerage Service Area

Badung West Sewerage Service Area is selected only the area where the
interceptor coliection system can cover. An area of 344.9 ha or 44% of
Catchment Zone B is covered by Badung West Project. Badung West

Project service arca is shown in Fig. G.I.

Badung West Project covers a population of 22,448 in 1990 and 28,185 in
2000.

Badung West scwerage service arca and served population of each sub-
catchment area arc shown in Table ‘G.1.

Existing design gray water discharge of interceptor system are
estimated at 6,209 m3/d in 1990 and 7,678 m3/d in 2000. The breakdown

by sub-catchment are is shown in Table G.1.



Sewer Networks

Badung West Project consists of sewer main of 8,190 m with diameter
ranging from 350 mm to 1,000 mm and one (1) lift pump station with a
capacity of 6.12 m3/min. Length of main sewer by diametér and by
earth covering depth is shown in Table.G.2.

“Total construction cost of Badung West Project is estimated at to be 14,73
billion Rp. at 1992 price. Tis breakdown is shown below.

Sewer Main 13,109.8 ' million Rp.
Lift Pump Siation - 1,617.3  mitlion Rp.-
Total _ 14,727.3 million Rp.

Breakdown of main sewer construction cost is ‘shown in Table.G.2.
Contribution of Badung River Water Quality Imprevement

Badung River water quality ‘in the year 2000 with urgent sewerage
development project and with urgent project incorporated in -'Bédtmg
West Project were estimated by using the simulaied model proposed in
the Master Plan Study. The simulated river water guality in- dry and
rainy seasons of the year 2000 are shown in Flg G.2(1) and Fig. G.2(2)

fespectively, Compared to the existing river water quality.

The simulated Badung River water quality in dry and rainy scasons
under the existing, future without project, future with urgent project
and future with urgent project incorporated in Badung West Project

conditions are summarized below,



Badung River water guality in BODs_ (mg/l)

Station

Dry

Rainy

Dry

Rainy

Dry

Rainy

Total
Dry

Rainy

Existing
(1990)

12.5

13.9

29.8

28.7

27.6

27.4

69.9

70.0

Future
Without

15.9

17.9

39.0

37.8

41.1

36.9

96.0

92.6

Future
with
urgent

3.2

14.7

20.1

19.0

23.2

19.2

56.5

52.9

Future
with
urgent
and
Badung
West

12.8

14.2

18.1

17.2

22.1

17.6

53.0

49.0

5, Conciusion

- Urgent sewerage development. project is expected to achieve

a

significant improvement of Badung River water quality at three sites of
4,5 and 6 with 39.5 point of BODs in dry season and 39.7 peint in rainy

season with an average of 39.6 point.

While Badung West Project can only get 3.5 point in dry season and 3.9

point in rainy scason with an average of 3.7 point

Construction costs per Badung River water quality improvement of
both the urgent project and Badung West project are Rp. 774.5 million
‘per point and Rp.3,980.3 million per- poini respectively.

Badung West Project is not cxpected much contribution to Badung River

water quality improvement.

Hence, Badung West Project is not proposed to be integrated in the
urgent project.



Sewerage Service Arca and Served Population of Badung West Project

Table Q.1
Sub-catchment Service Served Population - Gray water Discharge (m3/day}

Area Area_(ha) 1990 2000 1990 2000
B-1 15.4 860 958 267 312
B-2 22.2 1,237 1,375 282 329
B-3 16 892 993 203 237
B4 04| 6769 8,377 1,857 2,333

| _B.§ 40.8 2,840 3,531 766 975
B-6 40[ 1,595 1,971 401 523
B-7 ‘8.8 609 889 175 242
B-8 3370 2330 3,398 670 743
B-9 56.4 4,460 5,593 1,363 1,698
B-10 41.2 892 1,100 225 285
Toial 344.9] 22,484] 28,185 6,209 7,677




Table G.2

Consiruction Cost of Main Sewer { Route - B )

“Earth _ Unit Construction
Route No. Diameter Covering Length Cost Cost
{(mm} Depth (m) {m) { x 1,000 Rp./m )} (raillion. Rp.)
B -4 g 700 5.0 1,080 2,294.7 2,478.3
g 700 3.0 100 955.7 95.6
_ Sub-Total ’ 1,180 . 2,573.9
: g 800 3.0 440 1,004.8 442.1
- g 900 3.0 310 10037 339.0
g 900 5.0 1,660 2,469.2 4,098.9
¢ 900 7.0 60 - 13,4749 © 208.5
Sub-Total ' 2,030 4,646.4
B-7 g 900 3.0 310 1,093.7 -339.0
B -8 ¢ 900 5.0 780 2,469.2 1,926.0
B-9 g 1,000 5.0 180 " 2,5918 466.5
g 1,000 3.0 320 1,187.3 379.9
. Sub-Total 500 . '846.4
B - 10 ¢ 1,000 3.0 1,020 1,187.3 1,211.0
-4-1 g 600 3.0 150 501.7 75.3
-2 g 350 1.5 480 2238 107.4
-9-1 ¢ 350 1.5 220 22338 49.2
g 400 1.5 160 - 2423 383
¢ 400 3.0 750 - 348.9 2617
g 400 5.0 90 1,962.0 . 176.6
- Sub-Total 1,220 526.3
( Siphon ) @ 450 x 2 7.0 80 12,6000 416.0
~ Total 8,190 13,109.8

G-5




v - 7 st
.T/n. (S TS - O el

.- \f‘//«/ér///ﬁ/%//éxﬁ/ﬁm//dfy/f/vul/fwf N g g _ &
’ e 1;//4%?//.4; A ////m /J/ﬂd.o/y\ Ao prw_“.._,..-/w.J s~ : sz g g
Tme . N RW / SN E G ERRNN 5 %E 2= &
.04 .._11 \ 0 \ 7 ﬁ//ﬂirﬁ//‘/////o . . S 2 8 & 235 8 ¢
/} - & i 1 a0 s s ar ar as s -
_ M . £ AN
/ - i N _ _ Z mM _ 1@
i tf - _ w .m “/ -
3&\ | uy |

___I “@%AD 1993

EST SEWERAGE DEVELOPMENT AREA
G-6

BADUNG W

THE DEVELOPMENT STUDY ON WASTEWATER DISPBSAL FOR DENPASAR

FiG. G.1

EC




iyl
\fb& River
BE

-
yokolicl (5]
gl :
11.9]8790.1 =
K E} )
L) eruni] gemn % 4
[21.5] AN
. 5%y o
o f oy
. r= 2
al o
o

oA
e
v
%
(S B8
pt
=] I=]

Kulo =
LEGEND
pumw o Wam : Boundary of the Study Area
¢ Road
e | Rives
Caluculated River Water Quality (BOD mg/l

: Existing River Water Quality
¢ Simuluted River Water Quality =
(2000 witheut Urgent Project)
¢ Simulated River Water Quality
(2000 with Urgent Project) "“K!?I;S?' bax
¢ Simulated River Water Quality -
{ Urgent Project + Badung West Project ) :
Jimbaran o 1 2 3 km
by

Sgrangan
tslond

A
3

Ll

RN

. Hyza Duo

S N

FIG. G.2(n| SIMULATED RIVER WATER QUALITY IN 2000 (DRY SEASON)
- THE DEVELOPMENT STUDY ON WASTEWATER _mgpgsm. R DENPASMR

T R




14,7 River d
; 14.2) 17455
g o S
R 52‘
<12-1
24.1
it
1.4
§ Sanur
o
o
=
]
]
5
a
<i3x
LEGENR XN
Twem B W ¢ Boundary of the Study Area -
: Road
weavessan ! River
Caluculated River Water Qualiny (BOD mg/ Setongan
t Existing River Waier Quality feiond ‘
: Simulated River Waler Quality N
(2000 without Urgent Project}
e Simulated River Waler Qiality
(2000 with Urgent Project)
¢ Simulated River Water Quality
{ Urgent Project + Badung West Project ) o :
J1mpar on 9 L2 3w

y

1y .
-_ Husa Qua

FiG. G.2(2) | SIMULATED RIVER WATER QUALITY IN 2000 (RAINY SEASON)

THE DEVELOPMENT STUDY ON WASTEWATER DISPOSAL FOR DENPASAR

G-8 ; ___Ul (@MA.B 1993<















	APPENDIX F INSTITUTIONAL ASPECT
	4. Training
	3. Alternatives for Sewerage Organization
	3.3 Comparative Evaluation

	TABLES

	FIGURES


	APPENDIX G SUPPLEMENTARY STUDY
	1. General
	2. Sewerage Service Area
	3. Sewer Networks
	4. Contribution of Badung River Water Quality Improvement
	5. Conclusion
	TABLES

	FIGURES


	Cover

