2.3.11 Future Destinations (LPA) of Waste Haulage Trucks by Origin (Rayon)

It is planned that a new LPA in Benowo will open in 1996. Commencement of waste
receiving will differ by origin (Rayon) of waste, and by closure schedule of the
existing LPA in Keputih and Lakarsantri.

1t is assumed that all waste generated in Center, North and South Rayons will be
hauled to the new LPA in Benowo in 1996 and thereafter. Waste of West Rayon will
be hauled to the new LPA in Benowo in 1997. In 1998 and thereafter, all waste in
Surabaya including East Rayon will be hauled to the new LPA in Benowo.
Table 3.2-5 shows the destinations (LPA) to be used by origin'and by year.

Table 3.2-5 Future Destinations (LPA) of Waste Haulage by Waste Origin

{Rayon)
Waste Waste WaStc Waste Waste
Year Hauled from § Hauled from | Hauled from | Hauled from | Hauled from
Center North East South West

1993 Keputih Keputih Keputih Lakarsantri | Lakarsantri

1994 Keputih Keputih Keputih Lakarsantri | Lakarsantri

1995 Keputih Keputih Keputih Lakarsantri § Lakarsantri

1996 Benowo Benowo Keputih Benowo Lakarsantri
1997 Benowo Benowo Keputih Benowo Benowo
1998 Benowo Benowo Benowo Benowo Benowo
1999 Benowo Benowo Benowo Benowo Benowo

2.3.12 Target Average Waste Amount to be Hauled per Truck per Day
1) Method of Estitnation

Target average waste amount to be hauled per truck per day (expressed as A below) is
estimated through the following calculation:

A=bxc
where, b: Target average waste amount to be hauled per trip per truck
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¢ Target average number of trip to be made per truck per day

2) Target Average Wasfe Amount per Trip per Truck
Target average waste amounts per trip per truocks are estimated as follows:
a. Ammn-roll truck with & m3 container: 2.376 ton/trip/truck

Calculation: 8 m3 x 90 % x 0.33 ton/m3 = 2.376 ton/trip/truck
Assumptions used:
- Average utilization of container capacity: 90 % of the container
- Average waste density in the container:  0.33 ton/m?
(The average waste density 0.33 ton/m3 is used based on the JICA Study Team'
waste survey conducted in both rainy and dry $easons.)

b. Arm-roll truck with 14 m3 container: 4.158 ton/trip/truck
Calculation: 14 m3 x 90 % x 0.33 ton/m3 = 4.158 ton/trip/truck
Assumptions used:

- Average utilization of container capacity: 90 % of the container
- Average waste density in the container:  0.33 ton/m3

3) Haulage Distance between LPA and Waste Origins (Rayon) and Travel
Time

a. Haulage Distance

The haulage distance between waste origins and LPA (Keputih, Lakarsantri and

Benowo) are estimated as shown in the table below based upon the truck trip survey
conducted by JICA Study Team. '
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Table 3.2-6 Haulage Distance to LPA from Waste Origin (Rayon)

Waste Waste Waste Waste Waste
Diestination | Hauled from | Hauled from | Hauled from | Hauled from | Hauled from
LPA Center North East South West
Keputih ilkm | 16 km 3km | Not Hauled | Not Hauled
Lakarsantri 17 km | Not Hauled | Not Hauled 12 km 2km
Benowo 23 km 21 km 28 km 24 km 17 km

b. Haulage Time

Time taken for one way waste haulage trip from waste origins to LPA (Keputih,
Lakarsantri and Benowo) is estimated as shown in the table below based upon the
truck trip survey conducted by JICA Study Team.

Table 3.2.7 One Way Haulage Trip Time from Waste Origins to LPA _
Unit: Minutes per one way trip

Waste Waste Waste Waste Waste
Destination | Hauled from | Hauled from | Hauled from | Hauled from | Hauled from
LPA Center North East South West
Keputih 18 min. 33 min. 10 min. ] Not Hauled | Not Hauled
Lakarsantri 35 min. ! Not Hauled | Not Hauled 30 min. 10 min.
Renowo 45 min. 45 min, 65 min, 50 min. 35 min.

4) Target Trip Number

Trip number per truck per day differ by origin and destination of trip. Target average
trip numbers as shown in the table below are used as basis for estimation of average
waste amounts to be hauled per arm-roll truck per day, which in turn are used for
estimation of number of armn-roll trucks needed for waste haulage.
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Table 3.2-8 Target Average Round Trip Numbers per Truck per Day
' Unit: Round trips/truck/day

Destination LPA’
.. . Keputih Lakarsantri - Planned
Origin of Trips _ LPA LPA Benowo
LPA

1. Center 7.8 N.A. 3.8
2. North 4.9 N.A, - 3.8
3, East 11.4 N.A. | 2.8
4. South N.A, 5.3 3.5
5, West ' N.A. 114 4.7

Note: N.A. stands for not applicable; waste generated in the areas marked with
N.A. are note hauled to the destination indicated.

The above-shown average round trip numbers are estimated based on 1) the trip study
conducted by the Study Team, 2) assumption that net working time is 400 minutes per
worker per day, and 3) assumption that loading of containers and waste dumping take

15 minutes on average per trip.
nsideration on the Future Traffi ngestion

Some people may be worried that number of trips may decrease in the future because.
the future traffic congestion would get worse due to increasing number of cars in
Surabaya. However, it is considered possible to maintain the target trip numbers at
the target level in view of the following:

a. It is possible for wasie haulage trucks to avoid traffic congestion by leaving
the garage early in the morning. At present, KMS' trucks leave between 7:30
and 8:30 am. It is advised that KMS trucks should leave the garage before
7:30 am.

b. KMS has a plan to construct new roads during the SUDP period, which could
alleviate traffic congestion.
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5) Target Average Waste Amount to be Hauled per Truck per Day

Based on the two kinds of information shown in the previous two sections (waste
amount per trip, and trip number), target average waste amounts to be hauled per
truck per day are estimated as shown in the table below:

Table 3.2.9  Target Daily Average Waste Amount to be Hauled per
Truck (Arm-Roll Truck with 8 m3 Container)
Unit: ton per truck per day

Destination LPA
. . Keputih Lakarsaniri Planned
Origin of Trips LPA LPA Benowo

LPA
1. Center 18.5 N.A. 9.0
2. North 11.6 N.A. 2.0
3. East ' 27.1 N.A. 6.7
4. South N.A, - 12,6 8.3
5. West N.A. 27.1 11.2

Table 3.2-10 Target Daily Average Waste Amount to be Hauled per
Truck (Arm-Roli Truck with 14 m3 Container)
Unit: ton per truck per day

Destination LPA
. . Keputih Lakarsantri Planned
Origin of Trips LPA LPA Benowo
LPA

1. Center | 32.4 N.A. 15.8
2. North 20.4 N.A. 15.8
3. East 474 N.A. 11.6
4. South N.A. 22.0 14.6
3. West N.A. 47.4 19.5

2.3.13 Waste to be Hauled by Type of Trucks

1) Use of Contractors for Haulage with Small Containers and Compactor
Trucks
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At present, KMS applies two major waste haulage systems, i.e., 1) haulage system
with large containers and arm-roll trucks, and 2) haulage system with small ¢containers
and REL compactor trucks. It is planned that KMS will continue to apply these two
major systems _ih the future.

However, KMS will concentrate on the haulage system with large containers and
arm-roll trucks in the future, and will not purchase compactor trucks and small

containers.

KMS will use contractors for the waste haulage with compactors and small containers
because it is expected that contractors will be very cost-effective in the application of
this haulage system.

In addition, it can be expected that the use of contractors for this haulage system will
cause the haulage service coverage to increase as the contractors would wish to
purchase more equipment (small containers and trucks) to increase waste haulage
amounts if the remuneration to the contractors is based on the amount of waste
hauled. '

2) Open Dump Trucks

KMS will use 5 trucks; one for each Rayon for haulage of the following special waste
irregularly collected:

1) Bulky waste

2) Construction debris such as stones, sand and concrete
3) Treescut

4) Waste collected from rivers and drainage by citizens

Future waste amounts to be hauled by KMS and its contractors, and by type of trucks
are shown in the table below:
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Table 3.2-11 Future Amount of Waste to be Hauled by Type of Trucks
Unit : ton/day on rainy season base

2.3.14 Waste Haulage Amount by Rayon (Districts)

1) Differential Waste Increases by Rayon

by a 20 % of annual incremental waste (column 1) in 1996 and thereafter.

Surabaya has 5 Rayon, i.e., Center, North, East, South and West. Table 3.2-12 shows
projection of the future waste amounts to be hauled under KMS' responsibility, The

future waste amounts are projected based upon the projection of future population. It

is projected that waste amount in the Center will be rather constant, while the waste

amounts in the East, South and West will increase rapidly.
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Waste To be Hauled by K M §' Own Trucks " To be Hauled by Contraciors
Year | Amount '
to be Hauled §  Arm- Com- Open KMS Arm- Com- Open Con-
under KMS' Roll pactor Dump Total Roll pactor Dump § traciors'
Responsi- Trucks | Trucks | Trucks Trucks | Trucks | Trucks Total
bility
(1) {2] &) “ (5)=(2)+ (6 (7] (8] (D)=[6]+
(3)+Hd) [71+18}=
(1) -15]
1992 989 539 121 31 691 0 0 298 298
1993 1,027 617 60 14 691 217 69 S0 336
1954 1,070 658 30 5 691 246 108 25 379
1995 1,117 691 0 5 691 266 148 12 426
1996 1,167 691 0 5 6N 312 158 0 476
1997 1,222 691 0 5 691 362 169 0 531
1998 1,282 691 o 5 691 410 181 0 591
1999 1.350 691 0 5 691 464 195 0 659
Note:  Waste to be hauled by contraciors' compactor trucks (columan 7) will increase




Table 3.2-12  Projection of Future Waste Haulage Amount by Rayon
Unit: ton/day on rainy season base

Year | Center North East South West | Total |
1992 | 207 174 298 235 75 989
20.9%) | (17.6%) | 30.1%) | (23.8%) | (1.6%) | (100%)
1993 208 180 310 245 84 | 1,027
202%) | 17.5%) | G02%) | @39%) | ®2%) | (100%)
1994 209 - 186 324 257 94 1,070
19.5%) | (17.4%) 1 303%) | (4a0m) | 88%) | (100%)
1995 210 193 340 | 269 105 | 1,117
(188%) | (17.3%) | 304%) | @419%) | ©4% | 100%)
1996 212 201 356 - 282 116 1,167
(182%) {72%) | 305%) | 242%) | 99%) | (100%)
1997 215 209 374 298 126 1,222
(17.6%) | 17.1%) | 30.6%) | 24.4%) | (103%) | (100%)
1998 215 218 304 | 315 | 140 1,282
(168%) | (17.0%) | (307%) | 24.6%) | (109%) | (100%)
1999 219 228 415 335 153 | 1350
(162%) | (169%) | (30.8%) | (24.8%) | (11.3%) | (100%)

2) Waste Haulage by KMS and Contractors

Tt is planned that KMS' trucks will concentrate on the waste haulage in the Center,
North and East Rayon, while KMS will use contractors for hauling waste from West
Rayon at first, and then gradually increase waste haulage activity in South and East
Rayon.

Respective amounts to be hauled by KMS' trucks and contractors are shown in the

following two tables that were produced as a result of decomposition of the above
table. ’

3-26



Table 3.2-13 Projection of Future Waste by Rayon to be Hauled by KMS'

Trucks

Unit: ton/day on rainy season base

Year Center North - East South West Total
1992 133 99 286 110 63 6091
1993 177 149 263 101 1 691
1994 178 158 275 79 i 691
1995 178 164 289 59 1 691
1996 180 171 302 37 1 691
1997 183 178 - 318 11 1 691
1998 183 185 321 1 1 691
1999 186 194 309 1 1 691

Table 3.2-14 Projection of Future Waste by Kecamatan to be Hauled by KMS'

Contractors

‘Unit: ton/day on rainy season base

Year Center North East South West Total
1992 74 15 12 125 12 208
1993 31 27 47 144 83 336
1994 31 28 49 178 93 379
1995 32 29 51 210 104 426
1996 32 30 54 245 115 476
1997 32 31 56 287 125 531
1998 32 33 73 314 139 591
1999 33 34 106 334 152 659

2.3.15 Planned Waste Amount to be Hauled by KMS' New Trucks by Waste
Origin and by Type of Trucks

The following tables show planned waste haulage waste amounts to be hauled by
KMS' new trucks by area by types of trucks.
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Table 3.2-15 Planned Wasie Amount to be Hauled

by KMS' Existing Trucks and New Trucks

Unit: ton/day on rainy season base

Year Waste to | Waste to
Total be Hauled | be Hauled
by by New
1 Existing Trucks
Trucks 3)=
_ @ [0
1992 691 691 0
1993 691 316 375
1994 691 122 569
1995 691 21 670
1996 691 0 691
1997 691 0 691
1998 691 0 691
1999 691 0 691

Table 3.2-16 Planned Waste Amount to be Hauled. by KMS' New Arm-Roll

Trucks (for 8 m3 Containers) by Waste Origin

Unit: ton/day on rainy season base

Year Total _ .
()= Center North East South West
(+3)HE) (2) 3) 4 (5 (6)
+(5)+(6)
1992 0 0 0 0 0 0
1993 72 19 16 27 10 0
1994 86 22 19 35 10 0
1995 186 48 44 78 16 0
1996 199 52 49 88 10 0
1997 192 51 50 88 3 0
1998 185 49 49 87 0_ 0
1999 178 48 50 80 0 0
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Table 3.2-17 Planned Waste Amount to be Hauled by KMS' New Arm-Roll

Trucks (for 14 m3 Containers) by Waste Origin

Unit: ton/day on rainy season base

Year ~Total
(D= Center North East South West

(2+(3)+4) ) (3) 4) (3) (6)

+(5)}+(6) i b
1992 0 0 0 0 0 0
1993 303 78 65 116 44 0
1994 480 124 110 191 35 0
1995 480 124 114 202 40 0
1996 488 127 121 214 26 0
1997 494 131 127 229 7 0
1998 501 133 134 234 0 0
1999 508 137 143 228 0 0

Table 3.2-18 Planned Waste Amount to be Hauled by KMS' New Dump Trucks

by Waste Origin
' Unit: ton/day on rainy season base
Year Total
()= Center North East Scuth West
@@ | (@ 3) @ () ©)
+H3)H(6)
1992 0 0 0 0 0 0
1993 0 0 0 0 0 0
1994 3 1 1 1 0 0
1995 4 1 1 1 1 0
1996 4 1 1 1 1 0
1997 5 1 1 1 1 1
1998 5 i 1 1 1 1
1999 5 1 1 1 1 1

2.3.16 Truck Requirement by Rayon and by Type

- Number (not the number of additional purchase units) of trucks to be used for waste
haulage by origin (Rayon) are estimated as shown in the tables below based on the
planned waste haulage amounts by waste origin and type of trucks, and the target
waste haulage amounts per truck per day.
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If the number of rucks calculated have decimals, the decimals are rounded up.
(Example: 1.23 units of truck is rounded up to 2 units of truck.)

Table 3.2-19 Number of New Arm-Roll Trucks Serving for 8 m3 Containers to

be Used _
_ Unit: Number of trucks
Year Total :
()= Center North East South West
o HOROH®) 2 (3 @ )] ®
1992 0 0 0 0 0 0
1993 6 2 2 1 1 0
1994 7 2 2 2 1 0
1995 11 3 4 3 1 0
1996 17 6 6 4 -1 0
1997 17 6 6 4 i 0
1998 26 6 6 14 0 0
1999 25 6 6 13 0 0

Table 3.2-20 Number of New Arm-Roll Trucks Serving for 14 m3 Container to

be Used
Unit: Number of trucks
Year “Total _
()= Center North East South West
(2+(3)+@) 2) - (3 4) ()] ©
+(5)H(6) ==
1992 0 0 0 0 0 0
1993 12 3 4 3 2 0
1994 18 4 6 5 3 0
1995 17 4 6 5 2 0
1996 24 9 8 5 2 0
1997 24 9 9 5 1 0
1998 39 9 9 21 0 0
1599 39 9 10 - 20 0 0
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Table 3.2-21 Number of New Dump Trucks to be Used

Unit: Number of trucks

Year Total
(D= Center North East South West
2H3)+(@) 2) (3) (4) (5) (6)
S +(5)+(6) . : .
1992 0 0 0 0 0 0
1993 0 0 0 0 0 0
1994 3 1 1 i 0 0
1995 4 1 1 1 1 0
1996 4 1 1 1 1 0
1997 5 1 1 1 1. 1
1998 5 1 1 1 1 1
1999 5 1 i 1 1 1
Table 3.2-22 Number of New Trucks o be Used by Type
(This table is prepared based on the previous 3 tables.)
Arm-Roll Arm-Roll
Trucks for 8 | Trucks for 14 | Dump Trucks Total
Year | m3 Containers | m3 Containers (D+H2)+(3)=
(1 (2) 3 4)
1992 0 0 0 0
1993 6 12 0 18
1994 7 18 3 28
1995 11 17 4 32
1996 17 24 4 45
1997 17 24 5 46
1998 26 39 5 70
1999 25 39 5 69
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Table 3.2-23 Remaining Number of the Existing Trucks

Year Am-Roll Trucks REL Compactor Trucks Open Total
for6m3 |for 10 m3 [for 12 m3 [Sub-Total | 7GVW [ 14GVW | Sub- | Trucks | (@)+{7)
Contai- | Contai- | Contai- [()+2)+ | ©md) | qomd) | Total +38)=
ner ners ners 3)= 5)(6)=
(D ) ;) @) (5) (6) N (8) )
1992 | 26 13 4 43 5 10 15 6 64
1993 12 5 4 21 5 10 15 6 42
1994 12 0 0 12 3 5 8 2 22
1995 0 0 0 0 0 0 0 1 1
19 | 0 | o 0 | 0 0 0 0 1 1
1997 0 0 0 0 -0 0 0 0 0
199§ 0 ] 0 0 0 0 0 0 0
1999 0 Q 0 0 0 0 §] 0 0

Fig. 3.2-5 compares the number of :the existing trucks and new trucks. Number of
new trucks will exceeds the number of the existing trucks in 1994, Most of the
existing trucks will abandoned by 1995.

(Lefr Columins show old tracks.
Right Columns show new trucks.)
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Fig. 3.2.5 Number of the Existing and New Trucks in Comparison
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2.3.17 Container Requirement by Rayon and Type

Numbers (not the numbers of purchase units) of containers to be used by each Rayon
are estimated as shown in the tables below based on the planned waste haulage
amounts by waste origin and type of trucks.

If the calculated number of containers have decimals, the decimals are rounded up.
(Example: 14.34 units of containers is rounded up to 15 units of containers.)

Table 3.2-24 Number of New Containers to be Used

Year 8 m3 Containers - 14 m3 Containers
1993 33 () 77 (4)
1994 39 (2) 122 (6)
1995 83 ) 122 (6)
1996 89 (5) 124 (6)
1997 86 (5) 125 )
1998 82 4 128 (7)
1959 79 4 . 130 (M)

Note: Figures in parenthesis ( ) indicate number of spare containers,
which are included in the numbers without parenthesis.

2.3.18 Feasibility Study of a Large Transfer Station for Waste Haulage to the
Planned Disposal Site (LPA) in Benowo

1) Background

The planned future LPA in Benowo is located further than the existing LPA in

Keputih or Lakarsantri, The JICA Study Team has made a comparative study of the

haulage costs with or without a large transfer station in order to know whether or not

a transfer station is necessary.

2) Conclusions

As a result of the comparative study it is concluded that :
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a. Under the existing haulage system of Surabaya whete there are many Depo and
LPS, a large transfer station is not necessary if a final disposal site (LPA) is
located within 40 ki from collection areas.

b. The above conclusion means that construction of any large transfer stations is not
feasible, and therefore not advisable if a LPA is located in Surabaya.

c. A transfer station might be necessary if a LPA is constructed outside Surabaya
such as Sidoarjo.

d. The KMS's existing haulage system with Depo and LPS is efficient as Depo and
I.PS serve as mini-transfer stations.

3) Cost Comparison

The haulage distances between the collection areas and Benowo LPA ranges 17 km - |
30 km. As shown in the table and ﬁgurc'below, cost ratio between with and without a
transfer station differ by the haulage distance.

If the haulage distance is 20 km, the haulage cost with a transfer station is 37 %
higher than the haulage cost without a transfer station. If the haulage distance is 30
ki, the haulage cost with a transfer station is still 11 % higher than the haulage cost
without a transfer station. The haulage costs become identical if the haulage distance
is 40 km.

Table 3.2-25 Comparison of Haulage Cost With and Without a Transfer Station
Unit: Rupiah per ton

Distance between Haulage Cost Haulage Cost With

LPA and Without a Transfer | a Transfer Station
Collection Areas Station

5 1 ) gZ)

10 km 8,285 [100] 16,462 [199]
20 km 12,759 [100] 17,430 [137]
30 km 16,313 [100] 18,148 [111]
40 km 18,641 [100] 18,639 [100]
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Fig. 3.2-6 Comparison of Haulage Cost With and Without a Transfer Station

4) Major Assumption Used

The above conclusions were drawn based upon the assumptions and cost estimation

as shown below :

a, Transfer Station Assumed

a) Type:

b) Capacity: 1,000 ton/day
¢) Location:

d) Operation: 2 working shifts

Compaction type (samne as designed for Jakarta)

5 km from central part of Surabaya

e) Investmeni: Rp 14,704 million

1. Main Facility:

2. Waste Water Treatment:
3. Building: '

4, Building Facility:

3. Civil work:

Total:

Rp 9,293 million
Rp 1093 million
Rp 2,457 million

Rp 682 million
Rp 1,179 million

Rp 14,704 million

b. Waste Haulage from Collection Areas to a Transfer Station

a) Type and Capacity of Trucks:

Arm-roll trucks with 10 m3 containers
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¢. Haulage Cost from a Transfer Station to LPA

a) Type and capacity of Trucks:

b) Waste haulage amount:
¢) Working shifts:
d) Purchase cost of trailer:

d. Details of Unit Costs of Haulage with a Transfer Station

40 m3 trailer

20 ton per trailer per trip

2 working shifts

Rp 300 million per vnit

The following table shows details of haulage costs with a transfer station,

Table 3.2-26 Details of Unit Haulage Cost with a Transfer Station
Unit cost: Rupiah per Ton of waste

Distance between | Unit Cost of | Unit Cost of | Unit Cost of
LPA and Haulage Transfer Haulage Total Unit
Collection Areas from Station from Cost
Collection | (Deprecia- Transfer
Areas to tion; Station to
Transfer Operation & LPA (DH+(2)+(3)=
Station maintenance
(1) 2) 3 )

10 km 5,674 9,731 1,057 16,462
20 km 5,674 9,731 2,025 17,430
30 km 5,674 9,731 2,743 18,148
40 km 5,674 9,731 3,234 18,639

More details on the assumptions and costs are shown in Volume 4 Supporting Report

Part 1 Section 1.3,
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24 Placement of Containers in Depo and LPS

24,1 Container Placement Pian

Table 3.2-29 shows a container placement plan with number and size (either 14 m3 or
8 m3) of containers to be placed in each of the existing Depo and LPS. This plan was
prepared based on the field survey of all the existing Depo and LPS conducted with
respect to the following conditions:

1. Present amount of waste hauled from cach Depo and LPS

2. Space of and access to Depo and LPS to determine physical possibility to
place either 14 m3 or 8 m3 containers

3. Existing status (Some Depo and LPS are not used at present.}

Space and access requirement are shown in the table below:

Table 3.2-27 Space Requifement for Placement of Containers

Conditions for Placement
of 14 m3 Containers

Conditions for Placement
of 8 m3 Containers

1. Length of Depo/LPS 13 m minimum 11 m minimum

2. Width of Depo/LPS 3 m minimum 2.5 m minimum

3. Width of Entrance 4 m minimum 4 m minimum

4. Tuming Space for 10 m radius minitnum 9 m radius minimum for
Trucks for turning turning

Number of Depo and LPS to be placed with either 14 m3 or 8 m3 containers are as

~ shown below:

Table 3.2-28 Number of the Existing Depo and LPS to be Placed with

Containers
Depo & LPStobe | Depo & LPS to be | Number of Depo & LPS
Placed with 14 m3 { Placed with § m3 that Need either
Containers Containers Expansion or
_. Relocation
1. Depo 11 0
2. LPS 61 6
3. Total 72 6
(1+2)
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In principle, 14 m3 containers will be placed in Depo/LPS that have adequate space.
As can be seen from the table above, it is possible to place 14 m3 containers in 82
Depo/LPS, while 72 Depo/LPS have to be provided with 8 m3 containers.

Tt should be noted that it is necessary to construct new Depo and LPS in the near
future (as planned in Part 3 of this report), and also more number of containers will
have to be provided as amounts of waste increase in the future.

2.4.2 Expansion of Depo and LPS

As can be seen in Table 3.2-28, there are 8 Depo/LPS as lisied below where it is not
possible to place either 14 m3 or 8 m3 containers. Those Depo/L.PS need expansion or
relocation. '

i} Depo/LPS that Require either Expansion or Relocation

L.PS Pasar Kapasan (Kel. Sidodadi, Kec. Simokerto)

LPS Pasar Turi (Kel. Bubutan, Kec. Bubutan)

LPS Pasar Tambak Rejo (Kel. Rangkah, Kec. Tambaksari}

LPS Pasar Bangun Rejo (Kel. Dupak, Kec. Krembangan)

LPS Krembangan (Kel. Krembangan Selatan, Kec. Krcmbangan)
LPS Bak Larangan (Kel. Sukolilo, Kec. Kenjeran)

A o

2) Depo/LPS of Which Entrance Needs to be Enlarged

7. LPS Pasar Kembang (2.7 m) (Kel. Wonorejo, Kec. Tegalsari)
8. LPS Pasar Kapasan (Kel. Sukolilo, Kec. Kenjeran)

Abbreviations:

Kel.: Kelurahan
Kec.: Kecamatan

3-38



d'N ¥ 10741 ¥ IOUHEIUOO CUL 7] SWY Pas[) NSAID Oda(f]  URIURQUISTY OO usgiequiery]| eABQEMS YHoN] 9¢
1 "d'N 19D i IHUTRTUOD §UL § SIATY s} wediequony] ueeg UBEURQUIATY wesuequary[  vABqemg WIoN] ¢
Ich £ 10711 ¥ JOUTRIUOD CUE ] SIAY pasp) ereq weduequiaryl Ueledg URFURGUIDLY ﬁmﬁnﬁuﬁ rARQEING YLION| €
¥ N 1TL ¥ IURIUOD CUI G S Pasn olarepueq Yedn odac] Medngy ﬁmmﬁnﬂnﬁm eAzqeIng yUoN| €€
N ‘d&’N XS - Norn dumg] J0122RU0D) s ofay undueyq Ieseq edngg ueIURqUWANY| BARQRIS YUON| 7€
{zl 1 3 T Z5UEIU0D (U § S|  posn Fupurpay] ey odag Fmpupoy ey Yo ueilusy i eABQRING YUON| 1€
d'N &N 107 - Ao duwng inoenuon|  pesyy Uezuee] yeg ofIosng wessfunyf;  eARGRMS YHON] (¢
iz 1 187 £ LSUFRIUCS It 9 SHDI PN UeI3 A 040IOPIS odaQg “WEIB A, OKI0I0PIS welnitay]  eAtqeIng ULoN] 67
1 {1} 16°0 1 IHUMEIUOO £UUI § SIWd|  pespy oWeIAm, odac] URIOIUS| welofusy|  pARQRmME UMON]| 87
i [1] 181 1 JIUIRIUCS CU1 9 S| Psny uelofusy UBI2{ua Y UeIo(usy| EAeqEING YUON| LT
d d - - - ‘ - fpesnaq (zay uarueq ey oda] Jumueg yejng weidlual| eAvqemg yUON| 67
1 i 1§81 [ LoUrRIUCD G § Syt]  pesp §315(] YeqUEE, odagy xemyg wesfUali EABQRING UUON] 7
z d'N 16°¢ - Honal dumgy 10198 U0 Pasf) JUeqUIY Jesey olajouo lreseSa] | vARGRING Eenuan| $7
It] [3 176 ¥ 15UIRIU00 CIU § SW|  pasp LESSUnpay LeSEEa] wes[ead | eAeqemg enuaj| £2
d'N < 1821 - o dutngy J010RNUOTY IS oAOUL(] O] Uenaas| uestess] | eAeqemng renuay| 7z
AN I 10°'81 - ¥onn dumgy S Pas[y renndsy odagy URIINAy Tes[eda)| EABQRING [eNUa)) 17
i<l ¢ 10'T1 - yona dumg] LOITRIIUQT) pasn WBI2 A4 JRAUY FUnpay 0IOpIUTPoY] Les[e3al; eABqemS fenusdy| oz
i< 7 1%'C £ 1DUTBIUGD LI § SN pasn uodurera}] Uele] owomg "I(J Les[esa) | gAbqeIng [eaua)| §1
1 "d'N 181 1 . IUTRIUOD g § SN pasn} Juedny] Iesed | OWIOING K Ues[eaa | eargemg enuss| g1
d'N ¥ 10761 ¥ JDUTRIU0D 1L (3] S| pesp Jutidopied OWOINg "I - wesfesa) | eAeqeing mnuadi L1
d'N B 16'¢1 ¥ IouTeIuod UL [ SN pasn olonfequrz |, odag] olanEqUE] OUBYOURg| eAeqemg fenuayf 91
¥ ‘d'N 167, ¥ JOUTRIUOD (U § S| Psn UBLL3S ~BusmE[OWIg - OMeyoung: eARqRmg frnuy)! |
i} N 1011 - Yonn durgy I0BIIUOD pasn FUEmE[OWIS CLINOWIG ousyoung| eAeqemng fenus) 1
‘d'N d'N 16°% - - Yorun -dungg I01DRIUOD) pasn) uesedey] Esed pepopis|. CLNOUNSG] BPARGRING [BOUID £1
i£] [ 11 ¥ 13ULEIUCD £ § S| pasny seq) FUOqUII uesedey ouaourtg| eAeqemg [eous)| 71
£l T UL ¥ WURICY W § SKDE] PR yafouad wWeen Ya[uag Busuap| eAeqemg enua)l 11
'd'N B 1671 9 ISUTRIUOD CUI (3] S| P UB[IDUIO] Lesedey Suauan| eARqEng QUS| 1
¥ ‘d'N 168 g LIUIEILEO CULG Sl PN Yrom sweduntg odagg FUMLI . Csueuay| eArqemg [enuaj] 6
d'N g 1841 < IoUTEIU0D gL T SKM]  PIS uoofey odaq|  utseuey suoquiyg SunUSH| BABQEING [ENUD)]| §
d'N ¥ 1¢%] ¥ IRUTEIUOD C1 7] SIM!  pas ¥etwa( oda] YIOR(E oqWR L uengngy eAeqemg Enu=l L
d'N 4 109 T IHULEIU00 CUI (1] SHEE  Pesn Hoqua ], Jeseqd YOI oQuIa umingng| eAzqemg Eouad] 9
[£] z 166 -z L3UIBIUOD £ (] S| P Fedng/uepeqeg erdar ueInqug} EABQUING eNUSD] §
‘d'N "IN 15°G1 - Jong dumg S Pasnl umy, JEesed uelnqng UeInqnyg| BARQRINS RAUD| ¢
d'N £ 1801 ¥ IHUWRTUCD CUL T SN pasn peduILf &iog wemang ueIngnyg| vAEQeIng enusyl. €
"IN 3 16711 v JAUTEIN00 EUI ] S| PeSIL B[Y3U] ueIngng Uegng| BARGEING [ELUAD| T
{7l 1 10°¢ [ IOUHERIOO £ ()] S| Pesn Ammg]  Fuowo) Uly uy | - uElnqug| BARqemg [eQuad[ 1
paorid 3q & fpceid oq 3 SIMTEIOT)
SISUTEIUO)) § SDUTEIUO; |Hmowy Asea, | Funsixe | posy Apuenm))
£uI g €U p1 paeumsg | @ JoroN | iy joadiy 4q paneq styeg Sq1/odac] o sy WRURI93] URIBUBISY oSy ang | oN

.AG UE] JUSWAIE]] BWEIUD])  §7-7°¢ AQBL

3-39



t7] 1 10'¢ z ) S| Ppesn URUSILAIOUCS 003(] weusiiajoung SSPUBL|  BATQEMSISSAAI TL
1zl i 1$¢ Z IDUNEIUOS ST § SIAY pasn zrygowtg odacy OCAIRIOUNS sspuel| eAeqemgissm 1L
5] £ 10711 - Yol dum(] INoBOUOD]  PRs[) OA[mIUOWS 0dat] CAMOUNG sepiR Ll BARQRING 1SM| 0L
el T 18°C [3 ISUTEIUCD EUU § S pesp) yepuy Juwedny odag 3pag) 18Id sopiz)|  eiequmg 15oM|. 69
i ] IV 1 IOUTEIUOD L1 § SN[ posn HTIIAL WU eI A, VRN sopuel] . vAeqeIng isom| g9
T "IN 14'E 1 JIUMBIUCD £ § Sl P wIT|9 L, NeNMUEI UDIY U S Sapueli  eAeqemgisom| L9
¥ £ 188 [ JSURINOD CUL § SWH]  pesp oy UeYnURR] 0d5() LOY UeHrarzjy SapUEl| . BABQEMS1SaM] 99
i7) 1 187 T J5UTIUCO CUI 9 SN  pespy Yjod SUeIeyf odaq Yoq BuTIEy] Sopue] | EARQEMS 1SapAi $9
d d _ _ PasTLq [T ueIEmg URIEIUNG ~sspue]| - eAbqemg s3] 9
3 Z 18y 7 JUTEIIOD (W § S| P wescuoley 0dagy LEsauoeyg sapue]l - eAeqemgisam| €9
1 1l 1970 -, sonn dwmgy J010ENUCD) pasn OMOIUISSY lBsSed OMOILDSY sopue| EAmqems 1som| 7O

I tl 187 I IOUTEILOS GUl § syl pasn TejuoT] IpLE 0CH(J e thuesieye})  eAeqemgisapy| 19

T {1} 1870 1 JOURIUGD CUI g S| P UOTLY YRR BWSAL WO EPYT IouesTefe{l EARQEMGSIM| 09
& d . . Post 24 [{Ia : OMOUuDg DMOUDGE omousgl eAegemsisom| 65
dN I I8¢l - Fonm dumg] INIBIILOD) PsN) Te32], LUBSOUOM, 0d3(] OUMST{OUO M ndurewag]  eArqemg yioN| 8¢
‘dN l¢] 1001 - yonz dum(y J0)0BNUOD  PAs[) Uy 0COIOPLY ndumag!  eAvqemg UHON| /S
(€] z 10°€ 7 FWERIUOT CUI T S pasn “updumndure AN odury adurewzg|  edeqemg oy og
- [#] 3 196 4 3RO S T S| Pesn) VBLAG] Testd fodury NduruIag]  ARGRIG YUON| §§
1 i1} 18] 1 IOWeTioD ¢l § SWM|  pesn PAO[T BHEXE] BIEI() Nelod | MeXNUR]) URIGR| PAPQRIDG UUON| +S

1 1] 181 i IBUTEINOD CW § SWH|  pesn YeRA vIP1[} Nelod] uPie]) URaqed| eARqemg YuON] €S

i {1 181 i 19MmEINOD (U 9 S pesn WERIN BI011) YRIS{ URIE)) UESQE] | BARQRING YUON| 7
iz} 1 19°¢ z ISmeIUos (W 9 SINH pasn reIR[ag el RIRI EIod] wedueDy Weadeg| eARQRIMS YUON| 1<
i ] 1R1 1 IETINOD U § S| Pesn HUNQIN R[0T EIRY) Helod| U] weadqed|  BARQRING YUON| (S
ie) z 1G°L G jonn dum} AIOINY HOJ BAS|  PIS() youg dunfuey odag BIRI[) YRI5 UMW) UeaqEd| EBAEQRMG YUON| &F
1 d'N R - - yona dum(]} Aloyny Wod Bagj  Paspy 1RBURI[EY BIRY[} NRIS4| UBNLUE)) UeadEdi  BAEGEING YUON| 8%
i} z 1% |3 JAUTRIUOS (WG ANINIDNY U0 BIG| BN wUmMY ARRL BI2Yf) Welnd| UeNUUED) Wedded| BARQRMS \ION] Iy
izl 1 19 - yonn durj] AlIoyny ued esgl - pasfy ey sewey odag ©IEl[) Ye194| UeRIUED UzaqEd|  BATQRME WUONI Of
lg] 4 16 [ JOUEEINOD C1U (] SN Pesn * JRIBg SeUI[ey SnuLy Yelag| Ueiiue] ugaqey) BARQRMS UON| St
i i1} 10°1 - Norn dumi(] IR0y pasny N7Id emdeIpuj Wi}, MEIa]| UBNNUER) UBAqEd| RABQRIS YUON| v
{z i 1og 4 IOUIRINOD {1 O SR Pes 116 YoM wedundweAN| U] Uesdzd]  eAequing YuoN| ¢
¥ ‘&'N 164 - Sorn dum( - Iowenuoll  pesp Jgures) UwESUN[AWEAN] UBHUE)) W] BABqEING YUON| Tt
4 {zi ity - yonn dumg] “redimmao) pess} eduog uadesad| wrey) upSuequiary| uByuUURD) UeIqRd| BARQEMS YLION| [
d'N £ 176 - Monm dumg} I019B0UO0D) Pasn ueeqeq| erel) ueduequiany| uRyBUERD URIGR]! eARqEING YUON| Of
el . z 114 v ISURUeD g1 § SO pasn uodurezuag uemey3uog| weNuuR uRaqRd| eArqems ulon! g€
141 [ 16'% 9 IBUTEIUOD CW § S pasn uemIung odag] eI FU0Y | URNIIUE) URSQE]|  TAPARNS YON] 8T
£l - £ 116 - Yona Gum] WedIIUNC)|  PRS) wepeg Junlue], odag i Yelnd|  weStequily| eAeqemg yuoN| Lf

pacerd &g &z [paceid oq o1 SIUIBIUCD)
SIDUTEIUSY) | SERIRIUNOD) {IUTMOWNY Sisep | SumsiXe

€U § i powumisy  tapjoroN | prap joaddy | Apogorgisusdsell|)  sweig Sd1/odaq 30 awEN WERIOH U0 WIS qug | ON

(7) URLJ 1EIERIDBLY JIUILIUOT) §T-T°C JIGEL

3.40



d ‘d'N - - PRSI 2Q [[L44 UBUR[0feg SURIUTISY] AUy O[00UOA | EARQEING YIMOS| 901
1 ‘d'N 127 - o Gumgy I0100DUCTY Pasn) Nd1 suweumay] Jueiumay O[0couUCA |  BARQRING UmMOS| /o]
4 d - Pasnaq [ yerey] 0da(] YeIes] O[O20UCM|  BARQEINS NOS| GOT
i 11 181 I JouTequon ¢ 9 SIATY pas(y UBULAES N MMWSP LIFSOUO A4 NI O[OPOUOM | BARQRING UINCS| COT
1€] z 1¥¢ € ISUTRICD (UL § S e LRSOUCOAY MUIa[ LIBSOLO A, JWS o[oouop|  eARqRIRS NOSt HOT
i 1] 17T - Fonug dumgy JOLYRITUDD) poshy Sundy vogsyj ueIUBquIE[ ofooouop|  BATQRING UMOS) cOT
d d'N - - PSR aq [T ToSE LIBSSUNABE) weBmAeg O[UDOUOM | BABqEMS NOS) 7OT
{zl 1 16°¢ z ISUTRIIOD CW § S Pas(] wesmAen) ods(] weimien O[0oCUCAL|  BARQRIS UIROS! 16T
1 ‘d'N 16°1 i IDWeGD fUL g SN pas() BuLL] URSUMARL) eFmies)| QIODOUOM | BABQRIMS RROSH Q01
[Z] 1 1Ty £ IBUTRIUCO CUL G SIWHj  Pas) 1sLDpl mpuas] odag 1SS [Apusg 0[000UOM | SABQRING YMOS| &6
1 “I'N 1671 z IWBIUOD (UL § S posq) [GCIETT UBUBAES weyemeg]  eARQRMS qINOS| 86

1 {1] 1T T TIUWBIUCD (UL § S Pas[) U3IEPOPIA UELEMES weyeseg) eAeqemng ymog| /6

1 1] 1Tt - N¥onx dumngy JOIOBRUCD) pasn sunung duedny mseq TAR] 1BI0J UeRMES| BARQRMMS TIROSE 06
"IN ¥ 1.901 - ¥onn dumgy I01TRIIUCT) Pos] wesLreq 1nng odsg Uo19d ueEAaTS] . eAEqRING INOS| G4
d'N % 10°¢E - orn dumg] JOIRIIN0T Pas() BuIuny FUequisy odagg SINEJ ueyemes] wARqemS YINOS| 6
il 4 16°L £ JoUrereo gl g1 - S pas(y muiL], suedny o odacy STEd wwyeseg|  wAeqRING qIRogh €5
(€] z 14°¢ T IRUTRINCD U] S| pesp ozguodyy Fueiuig sD[ed ueqemes]  eAeqemg qnogl 75
1 {1} 181 4 ISULILOO Sl ¢ S Pas1 UeFUnIES] OIS dupn nAurg ueqemeg]  eAeqemg yinog| 16
it 4 ive - Yoty dumy] 1070B1UCT) possy oung Iesed dup nAieg uzyeMBS] EBAPQEING YINOS! 06
I {i] 10 i JSUIRIUCD (Ui g S|  paspy YepU] Heg Fuming odag smAlgl - sued Bwemy]  edeqemg nog| 68

1 [i] 19'1 i ToUIeiLios cuw § S| pes SUNALA JunAp| - Sue[lg Suesenji  eARqEMS YOGl 89

H {11 161 1 IDUTRIOS (UL SIAY sy gununo e BUNUNG TR AL|  SUB[l Suedey| eAeqemg ymog| 2g
[zl i 39°¢ z ISUTRIUOS CUL g SN PIsSN} STUTPaY sumpoy i Fum[g Swemy| eAeqems pnog| o
{z] 1 107 Z TOUIRILDD L § SR Py UCEIqay UOBIGaY]  AUE[ld Sueley|| eABqEMS [INOS| o8
1 i 107 1 LOUIRIUOD LU § SIA Pasny USTBTIAISR] uoelgal|  SWR[ld Suerm); eAeqem§ (ENOg] 4§

1 i) 1L 1 ISUTBIUCO (1L § SWH|  Pesn Juepig Fuerey] swelid suereyy  suepq suereyl edeqeg ynog] ¢g

i {1] 18°1 i IDUTEIN00 (1 § SIAHI  Pasn [eF3un |, feivf Tesguny feler] — SURlid SUeIey| eAEQEING GWOS!| €3

1 {1] 101 1 I2URIUCS (U 9 SWA sy JIoH ey UesEming)|  Suellg SuelEy|  eAeqemg QoG 18

1 (1] 1871 1 I0I0RATICT CW O S posn (eIe1()) TBIRE FURARY YNNG Fuedny Gromgy} | SUR(ld Suereyl  eARQENS GINOS| 0f

1 (1] 181 t ISUIETIOD £ 9 skl pesn (128) ereg Fuedny] ynmQ duedn}l yayngy|  Suely suery| eAeqemg ymog| 6L

- - - - - - | paddorg qudumpy se[eq jucwnpy seeg|  Sue( Suemyl eAeqemg qnog| gL
[l [1] 160 i€ - 1o10uduon gw g SKOIT  Psn ueteqeg odacj ueleqeq| SN[l SUBRM |  EARQEING YOS [/
[z} 1 17°¢ 1 ISTEIN0D R ()] S P35} weueqn |, odacy ueleqny, sapuel}  BABQEMZISaM| 9L
g d - - doig suouag IO SapuRy, sapuef! eAUQEMS 1S3AN CL
d d - - . dng YEPU] OuLreCY TPIZ SOPUEL, sopuel|  eAeqems 1M ¥L
1 {1} 16°0 1 IDUTRIUCD (W § S ISy Te33LrTewoNng [EFFUBWOMNS sapue}| . ®ABQRING 159A4). €f

paoeid 2q o1 jpazeid aq o) SISUTEIOD)
SISUWEIOD) | SRURIICT |IWRIOWY JISeA, | Sunsixa

£ g i peTRUISE 9w JO ON  Youif, Jo sdA], Apogf ajqisuodssy|  smelg Sd1/0dag Jo oureN URTEIS ] _ UETRWsODy 30LEsYT gy ON

(£) ueld IWIWNIBYJ IPUWEIOT  67-7°C IQBL

3-41



Pas[)

i [1] 180 ) JAIEIIO0 LW S uadeld UesSUepUIY Tty BABGEMS 152 1

1 [i] 101 T IBUEILOS Ui § SWHf  PEn 2 Jpolg Mesduepusy odag Lessuepuay]|. SRyl | eAeqeimg 15e3| ghl
1 1] 182 T Joure3uco gu g S| PIsn ADSTPU] WES SUBPUIY| eARY Ueg Juepusy TO{Suy]| | AEqemg 15e5| 251
d d - - padaolg WISy SUnpay Yeureq Junpoy wofsuny|  eAeqemg ISed| Tyl
d & - - e - paddorg woRuny ey eAey ojRuny ey myFuny|  eAeqeing 15ed| bl
2] T Ty 1 yonn durg] IOERUoS|  pasp) SueTy Supty moiduny odagy T INNBuNY ey 3y | eAeqems 15| 6Ll
1 (1] S 17T 1 ISUIEILOS UL G S| pesn trederpy] yopsuny| - I{EUNY ey - Ifauny] eAeqemg I1SEH| 8CT
izl T Q¢ 4 ~ IOURINOS G G SWl  Pesn T{SUNY BATY efSUny He | wisUny} . eAeqemg Iseq /L]
i z 118 ¥ BUEBIUCO £UI § S| P 1030qt{ey odac] N43g BURInd duaquyl  BARQRITG iSeg| 9]
izl 1 16¢ T 13UTEIUOD EUI § SWH| PN olopy olojy suaqup}l  eAeqRINg IS O
lz] 1 18°¢ 4 NP0 SU § SWG]  Pasn UcRMITEY odagy Loy —Busqny|  eRequang ised | 41
i 3 10'6 1 IURIUOD LUI Y e IR urneolopy olopy suaqno|. eAeqemgiseqd| ££1
I {1] 102 - ol dumgy JOWBNUODE  PRSY WOUY Juedng Jesed eAzlenay Suaqne|  PAEQEING 188F] 7¢]
N £ 1971 ¢ ISUEINOD CUI ] ST pPasf) weaduey oda(y Zuaqnoy suaqno eArqemg 1585| 1€
[4 {zl 15y 1 JOUIEIL0D EW S| POsn eAvleieey eAE(ERIBY " Suaqro)|  eAequing vd] 00t
¥l Z 106 4 ISWMEUOD L1 1 S pasn UMSURLIY JUejelg eAe[ vlereg Buaqnn| ekeqemg 1sed| 671
s ¥ 10°%1 £ JoureIuod gur 71 SWRI|  pesn . BURLS v3dueny 3usquoy  eAeqemg ise3| 871
1 113 17T 1 JSUTEILOD CUL § S pPasn EN QUICDIOUO A, owonouosm |  2Aeqemg yinog| £z1
€] € 1711 [ LSUIBIUGD CLU G S pasn EweILny oda(y QUEOINOUD A owonouom| elAeqemg ynos| 971
{ 1] 161 1 IHURIUOD CW § SIAM pasny OAOQOAOE TUEIIEUNMES] . OWODOUOAN|  BARQEMG YIMOS| 6C1
£} z 109 £ ZBURINOD CUL § S pasn LAIYOUO M TeSe] Surredsummeg OWOD{OUCA | eAZQEMS INOS| HT1[
1 [1} 10 B ¥oma dumic] I019BILOT) posny LOIHOUO M, TESR] SuedZunmes OWONOUOM | EBARQEMS YINOS| €71
-1 [§3] 181 z IDUTBIL0D (U § S pPasn OAOGOUO A Suredfuneg QUIODNOUOM | BARQEING YINOS| 271
1 -1l 1€ 1 ISUTRIUCD CIU § S pos yenIy resed of>y (584N owloDfouo s | BABqRMS qINoS| {71
z [z] - 1t b IDINBIUCD W § S Posn) L1 Ipe(] 1933N oda(] olay [odegN owonfouop | BARQems qInos| ozl
€] 4 1$¢ ¥ JBUTBIUOD CUI G SIATY pIsn weFuede] Fweesg odey oloy 19323 owonjouop | eAeqemg ynog| 11
iz i 19°¢ - ~ yonn qumg] 1Enue)]  pasy) [2228N 1PFeEN owonoucp | eAeqemg minog] g1t
d'N ¥ 12°61 - yona dumg] 101983UCT) Pasn OWIOD|OUC Ay TS sl owonouom |  BARGRME 1INOS] L11
5] £ 1721 - ¥onn dumg] T 0IBINUOD! - PIs(Y 1SUSA] [RpUag ToE[|  OWONOUOAL! wARQEMS INOS| 911
dN ‘d'N 150 1 feueluon gur g SWA Posy - xed) ousreq OWOD{OUOM|  eArqEINg nOS] S11
i {1} 191 |1 SBWEBIIOD CUI § - SIHY Pasfy Uy WBRALS OIS URTeALS O[O0UON|  RARGRMG NROS| 11

i d'N 181 - yonn dum(] I010eRU0D) a5} LBSUcqaMy Uzduesazeg ooaduap |  BARQRIMS YMOS)| €11
] -1 1.7 - Nonu dumg] Ioisenuon) pasn ueduesaseg odag weSuesageg 0j0X0UOM ]  BARQRING YINOS| ZTY
jd] 1 167 - z IURILOD CLU § SINH pasn eI suetsy odagg REEuRUS|y o[oo0u0M | BARGRING RNOGT 11T
1 i3] ic0 1 - Jopoeduwios fur g S| PO e §, PEURFY (T Wnidg EASuRUsly o[oxouop|  vAeqEmS OS] 01
1 d'N 11 - yonn dumg] IOIBOUCT) PIsM] TR g SURIUnYY FuRUOY o[oduam | eARqRmg eS| 601

paowic og 01 fpaceid og 01 SISUIETUOT)
SIEETIOTy | SEUTRIUC) {IUMOCWY sisepn | Jumisixo

gug Cur Y pORUmST {91 JoON | Womil jooddr | Apogolgisucdsayi  smmg $dY0dagg Jo 2uEN I § UeTEWEoaY pusgqng | oy

(%) Wed UIWIIBYJ SIWEINOT  67-7'C IGEL

3-42



“RATIOFI-IS00 10U 10 'YBnous 9818 30T 5 JUROUTE 918/ 9ShEoaq AJUTBUI S[qESIADY J0U

wnq ‘pa

"Apusimo posn 10U 91w Syj/odag] paxTeur oy my “sieureiuos soeld o1 giqissod suesw g, "¢
“arenbapewn st §gry/odac] 01 sseoom 1o paveds o1 551E00q SIUTEILOY ooed OF IDUIIID o 21qLssod 10U SURSI "N, T

oeld 2q Aqrssod 9q ueo w1 sIsUTEINOD [ewondo jo siaqumu sieotpin | | stsoyuared ux samdny ]t o10N

d d - - paadoig nIeg 0s0[d 030l ueg YeqUELF  BARQEING Iseg] C/1

1 {1] 1€ - ong dumgy SIH pas() FuequiaY Iedeq URSUEIeS FURQUITY TBoBg e Yequel|  eAeqemng ISed{ 77

1 ] 161 1. JAUTEINO0D S § ST pusey Juaqno 2oy reord HeS yeque]]  eAequmgisegle/i

i {1] 161 1 ISUTEINOD LU § Sl  psn olonog sy reoed UES ¥equelt  eAwqemg IseH| 7.1
7 1 107 1 IUTBIU0D (UL O] SRR Fumey oed Suljo3] Teorg LEg qeqWel] eARqeng 15ed| I41
1 {1} 14'1 1 19UTRINOD (W § S| Pesp prisejy] duagno) mesed Juay] Tevey weg Yequie] |  eARqRING 1SBH] OL1
T 1z 1% € ISUTRIU0D UIQ SIDI|  pesn ey Xeovd ods( auLlay] EIeJ UES yequrL]  eAeqeing iseq| 6of
12 1 1€ Z ISUTRINOD (W § SIH pasny 0A0qIUeqUIE] JUMY TRy Heg eque])  BARQRIDG 1SeRY 991
{¥ 3 1001 £ JOUIBIUCD CW O] SN oS ueR A, SNy onng Buipssy LBg yequIBL|  eAeqeng iseq] /9]
iZ] i 16°¢ z IDUreIU0S £ G St EEET NIEMO[OWAG 0da(] ARZAO[OUSG ofoNng|  eAequmg ISeH| 991
t {1] 101 Z Iotreuco Ul § S| P ¥O[g TEmOoULeS EMC[OWIS ofjodng|  eAequing 1Sed| ¢of

1 1t 36T i JaUtEIuod £ § S| PeSn LW BLISip oda(] olarOAmA ofong|  vAequmg iseg| yo1
(3 Z 0L z IDUTEIUOS £l 1 S I8N _ WDEH WBUNey JUY| URsundllng musjy offjoyng|  zAeqemg 1STd| €91
d d - paddoig WINeH weuey JUy wiuees] Uesundamg MUus ooNng zAeqems 158 | 791
dK 7 1091 ¥ SIDULRINOD {UI (] SINY Pos] ety odogl]  weSuwiqes mAwRp] o[oyng BABQRING 1SER{ 191
Tm.ﬂ T H m.m Z huﬁ.muﬂoo mE OH mzv_ vOmD mv.mc.rﬁ.vm .Ew:.wz ﬁmwﬁﬂkp.mm Hmh_.nmz OEOMﬁm mhmnmham um.mm me
Z iz Y 1 IBUleluo) W 71 S| pesn URSQAIRIN RSy ofoNnG;  eARQENG 1SeF| 661
1 l1] 167G - Fonn dum@ Jowenuonl  pesp [ ofuommg olasolng yrmcg oftjoyng]  eAeqems 15e3| 861

I (1] 1970 - oI aumj lowenuoll  pesp [ otasoing olaIoing ynng oppoxng|  efeqeng g £GT
Ig] -z 199 ¥ INGEIUOY (1 § SWM|  Pos) uagoq odag UEs yequiEy, UES yeqUEL|  vAwqemng 1sedy 951
i ‘d'N 1870 it} IDUIRINOY I § S| pesn OMOMT], UBSUEIES yexdweyl  ueg¥equre]| eheqemgised| gl
d'N d'N 19'¢ - oy, durmng doenuoll  pespy olay fequm] resed Ey3uey weg yequee]]  edeqems 1ed| $O1
[€] z 1079 £ IPUTRIUOD (U1 § SWM| Pasp UreAes) Sueley odogg osofd]  Uegequie]]  TARQRING ISEF| £G1
[zl 1 17€ z IouTeIuos g g ST Pasn OAOIZN SII3ZUA], 0da(] OAOLIA ﬂmﬂmﬁ. 1 - Euny BABQRING 158 761
d d - - - - | PAstaq (i, eSuoy SqIdgua]|  0AofA sy1dsuof BNy eAeqeimg 1seq| 161
a a - - - - PaAdoIg TR g Uy ?wwmeE NIy Himrﬁm eAEqEIng 15[ OCT
iZ] 1 19°¢C z ISWEIUOD CW § SN Pasn TeBateLapy MYFuny odac]| [EIFUTURIY YUy 3y BABGRING ISBH| G¥]
i) 3 196 < I2URIUOY CUI § SN Pash [plY Inidumy oda(y Rpry Imysuny myduny|  eAeqemg isvy| gyl
1 [1] 177 1 IaLTetoy gU § Sl pasn eg uesuLe/ued umg Uesulrelieg ToFung|  eAeqemg 1seq| 74
7 7] 15'f € IDULEIUOS £ G SN - P Yepul tresnn) LRSIy TOEanyg| | eAeqerg 1seg| Opy
1 {1 17T . T JOUTEIUOT (WL G S  pasp WO[3), UesBuepuay] HesSirepusy] mfIuny|  eAeqems Iseq| CpT

paceid ag 01 {pace]d 2q 0 SIIUTEIUOY
SISURRIUOD) | sIoUTeIiony jiuncury syses | Bunsxe

g U 5T porumsy  {emo-oN | prapjosddy | Apogaiaisuedssy)  smelg Sdyodaq jo sureN WeRm{sy UBIEUIEODY WASKIGNS | ON

(S) uBlg AWML WG]} §T-7°C AL

3-43



2.5  Procurement Plan and Manpower Requirement
2.5.1 Annual Procurement Plan

Annual procurement schedule during the period 1992/93 - 1998/99 are shown in the
following three (3) tables.

It is planned that all equipment needed will be procured in the preceding years. (Eg.
Trucks to be used in 1995/96 will be procured in 1994/95.)

The life time (duration) of trucks and equipment is assumed as follows:

1) Trucks:
2) Containers:

7 years
S years

Table 3.2-30 Trucks Procurement Schedule During SUDP Period 1992/3.

1998/99
Year 8.m_3 ™ Tam3 . -
Container | Container | Open Dump } Compactor
Truck Truck Truck Trucks Total
(1) (2) (3) ) (5)

1992/93 0 0 0 0 0
1993/94 7 18 3 0 28
1994/95 4 0 1 0 5
1595/96 3] 6 0 0 12
1996/97 0 0 i 0 )
1997/98 9 15 0 0 24
1998/99 0 0 0 0 0
Total 26 39 5 0 70
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Table 3.2-31 Containers Procurement Schedule During SUDP Period 1992/3-

1998/99
Year 8 m? 14 m3 Total
Container | Container D+ =

1 @) ()
1992/93 0 0 0
1993/94 39 122 161
1994/95 44 0 44
1995/96 6 2 g
1996/97 0 1 1
1997/98 0 3 3
1998/99 0 2 2
Total 89 130 219

Table 3.2-32 Handcarts Procurement Schedule During SUDP Period 1992/3-

1998/99
Year 1.0 m3 1.5 m3 Total
Handcart | Handcart (H+@)=

(1) (2) &)
1992/93 0 0 0
1993/94 85 31 116
1994/95 85 31 116
1995/96 86 32 118
1996/97 0 0 0
1997/98 0 0 0
1998/99 0 0 0
Total 256 94 350

2.5.2 Manpower Requirement

At present, there are 146 truck crew (drivers and assistant) in 1992, It is expected that
the number of crew will decrease gradually in the future as the existing containers and
trucks are replaced with larger containers and trucks.

It is planned that the future size of crew will be constant at 92 in 1995 and thereafter
as shown in the table below.
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Some of the personnel to be made redundant will retire after reaching the retirement
age or will be transferred to other sections in the Cleansing Department.

Like the present system, a truck (serving for either 8 m3 or 14 m3 containers) will be-
operated by:

- one (1) driver, and

- one {1) assistant

However, it is considered possible for a driver to operate arm-roll trucks without any
assistants. As a matter of fact, arm-roll trucks are operated by one man in Japan and
other countries. Therefore, it is advised that KMS will use a driver only for a truck
towards the end of the SUDP period.

All dump trucks will be operated by one driver per unit. Assistants will be provided
from Rayon offices depending on need of each occasion.

Table 3.2-33 Number of Drivers and Assistants Needed (Summary)

New Trucks |Existing Trucks

Spare Crew Total
Driver | Assis- | Driver § Assis- | Driver | Assis- | Driver [ Assis- | Total
tant- tant tant {(D+(3) | tant [(7)+(8)
(1 2) (3) @ (5) 6 1 +(3) KD+ | =™
=7y | H6)

Year = (8) _
1992/93 0 0 | 64 68 5 9 69 77 148
1993/94 21 18 38 46 4 5 63 &9 132
1984/95 20 25 | 21 25 8 8 58 58 116
1995/96; 33 28 3 2 14 13 50 43 93
1996/97 46 41 0 0 3 2 49 43 92
1997/98 46 41 0 0 3 2 49 43 92
1698/991 70 18 0 0 4 0 T4 18 92
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Table 3.2-3¢ Number of Drivers and Assistants Needed for New Trucks

Arm-Roll Arm-Roll .
Trucks Serving | Trucks Serving Open Dump Total
for 8 m3 for 8 m3 Trucks
Containers Containers
Dmiver | Assis- | Driver | Assis- | Driver | Assis- [ Driver | Assis- | Total
-1 tant tant tant |(D)4+(3) | tant J(7)+(8)
¢} 2 3 4 (5) ©® | +0) (D+d =
Year =(7) | +(6)
1992/93| 0 0 0 0 0 0 0 0 0
1993/94 6 6 | 12 12 -3 0 21 18 39
1994/95 7 7 18 18 4 0 29 25 54
1995/96 11 11 17 . 17 5 0 33 28 61
1996/97 17 17 24 24 5 0 46 41 87
1997/98 17 17 24 24 5 0 46 41 87
1998/99 26 0 39 18 5 0 70 18 88

Table 3.2-35 Number of Drivers and Assistants Needed for the Existing Trucks

Trucks | Trucks { Trucks REL REL Open

for6m3 | for 10 m3| for 12 m3| Trucks Trucks Dump .Total

Container | Container| Container| for 0.6m3 | for 1.0m3 | Trucks

Container | Container
Year {D {A |D A |D (A |[D JA |D [|A [D [A |D LA T{;—
ta

1992/93 1 26) 264 131 .13 4y 4} 51 5§ 10} 201 6] Of 64§ 68112
1993/941 124 12| 5] 5| 4{ 4] 5] 5{ 10] 201 2] O] 38} 40| 84
1994951 123 121 O} O} Of €} 3} 3] S| 10 1{ O} 21| 25| 46
199596 2| 21 Oy Of O O0f o0t OF O} O} 1} O} 3 2f 5
1996/971 0| O] 0} O0f O} O O 0! O} O] Of Of O] Of O
1997/98| 0] of o] ol of o] o] of of o] ol 0] 0] 0{ 0
1998/99% O} O} 03 Oy O] 0 of O3y OV 03 01 O 6] O @
D: Driver
Al Assistant
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2.6

2.6.1 Investment

Investment, Operation and Maintenance Costs

Yearly investment schedules of trucks, containers, and handcarts are shown in the
table below. Total investment amount is estimated to be Rp 6,644.4 million in 1992
price including the 10 % government tax (PPN).

Table 3.2-36 Yearly Investment Schedule _ _
' Unit: Million Rupiah in 1992 price

“Trucks Containers Handcarts
8m3 [ 14m3] Open | Total | §m3 |14 m3 | Total § 1 m3 ] 1.5 | Total | Grand
Con- | Con- | Dump {Truck | Con- { Con- | con- |Hand | m3 }Hand-| Total
tainer | tainer | Truck X1)+(2) | tainer ! tainer | t2iner | _cart | Hand | cart }(4)+(7)+
Truck | Truck +(3) = (5)+(6) -cart K8)+(9)] (10)=
Year | (D) 2 3 | @ (5) @ | =MD | & | & [|=(10)] (11)
1992/ () ® (0) (O] (V) ©0) @y O O O ()]
93 _
1993/ 354.2[1,535.4] 152.12,041.7§234.0f 976.011,2100] 40.8]| 171} 579} 3,309.6
94 | 8 (3] @ BN (122)] (6D (85 (3D (116)
1994/ 202.4 0.0{ 50.7] 253.1]264.0 0.0] 2640] 408| 170| 57.8] 35749
95 4 (W] e); 5] @ O] @} B85 B (116)
1995/ 303.6] 511.8 0.01,068.5] 36.0{ 16.0 521 4137 1761 58.9] 1,179.4
96 (6) (6) @] a2 ® (2) (8)! (86)] (32)| (118)
1996/ 00| 00} 507| 5077 ool s8of 80| of o o] 587
97 iy, ()] () 149) ) () (1)
1997/1 455.4(1,279.5 0.0]1,734.9¢ 00| 24.0{ 240 0 0 01 1,758.9
98 i (15} (O] L)) (9)] (3) (3)
1998/ 0.0 0.0 0.0 00l 00 16 16 0 0 0 16
99 @ ) O O] O @ (2)
Total | 1,315.63,326.71 253.544,895.81 534.011,040.0(1,574.0]1 122.9] 51711746} 6,644.4
26)] (39 GY (701 BH] A3 1] 256 (9] (350)
Note:

1) Figures in parenthesis show number of units to be procured.

2} The above costs include the government tax (PPN - 10 %).
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2,6.2 Operation and Maintenance Costs

Operation and maintenance costs of new trucks and containers to be procured are
estimated to be Rp 5,276 million in total during the period 1992/93 - 1998/99 in 1992
price. The details of the costs are shown in the tables below. There will be no costs
incurred for operation and maintenance of handcarts because they will be given to

local commuiities.

Table 3.2-37 Operation and Maintenance Costs of Trucks and Containers
Unit: Rupiah in 1992 price

Year 7 GYW Amn- 14 GYW Armmn- Total
Roll Trucks & 8 { Roll Trucks & 14§ Dump Trucks
m3 Containers | m3 Containers (D+2)+ (3) =
(D (2} (3) CY)

1992/93 0 0 0 0
1993/94 116,490,000 295,836,000 39,384,000 451,7 1'0,000
1994/95 135,905,000 443,754,000 52,512,000 632,171,000
1995/96 213,565,000 419,101,000 52,512,000 685,178,000
1996/97 330,055,000 591,672,000 65,640,000 987,367,000
19G7/98 330,055,000 591,672,000 65,640,000 987,367,000
1998/99 504,790,000 961,467,000 65,640,000 1,531,897,000
Total 1,630,860,000 3,303,502,600 341,328,000 5,275,690,000

Note: The above costs are calculated based upon the unit operation/maintenance
costs per truck system as shown in the table below, and number of units used
as shown in Table 3.2-22.

Unit operation and maintenance costs are estimated below. A unit cost covers one
arm-roll truck and 6 containers (either 8 m3 or 14 m3) served by an arm-roll truck.
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Table 3.2-38 Unit Annual Operation and Maintenance Costs.
Unit: Rupiah in 1992 price

A7TGYW A14GVYW
-~ Arm-Roll Arm-Roll
Truck & 6 Trock & 6 A Dump
units of 8 m3 | units of 14 m3 Truck
Containers Containers
1. Fuel 5,900,000 6,500,000 | 2,000,000
. Salary for Driver & Assistant 4,260,000 4,260,000 2,760,000
3. Tax and Insurance . - 2,030,000 2,030,000 2,030,000
4. Mamtenance (12.5 % of track 6,325,000 10,663,000 1 6,338,000
purchase Cost) _ :
5. Sub-total (1+2+3+4) 18,515,000 23,453,000 113,128,000
6. Maintenance cost of 6 G00,000 1,200,000 4]
containers (2.5 % of purchase
Cost)
7. Total (5 + 6) 19,415,000 24.653,000 | 13,128,000
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Chapter 3 F/S Component 2: Construction of Sanitary Landfill
Site in Benowo

3.1 Key Faciors of Design
3.1.1 Site Locations and Conditions

KMS decided that KMS's future landfill should be sited Kelurahan Benowo, the
western part of Surabaya City. This decision was made by the competent officials of
KMS including Mayor of the city on November 28, 1992, The whole site designated
has an area of about 150 ha, of which the westernmost part was designated to be the
first phase construction site of the sanitary landfill for which the Study Team has
carried out the Feasibility Study. The site is found to be possible to convert to a solid
waste landfill site based on the consideration of its characteristics if some appropriate

countermeasures are applied.
1) Location and Access

The planned landfill in Kecamatan Benowo is about 10 to 15 km to the west of the
central part of the city as shown in Fig. 3.3-1. The following five (5) subdistricts
locate partly or wholly in the planned site (150 ha).

. Kelurahan Sumberejo

. Kelurahan Pakal

. Kelurahan Benowo

. Kel_uiahan Romo Kalisari

»  Kelurahan Tambak Osowilangon

The planned site is situated in a catchment area of River Lamong, five (5) km away
from the estuary of the river. The site extends along the river channel.

Access road to the planned site is AMD road and through J1. Benowo it leads to all the
other city area as shown in Fig'. 3.3-2. AMD road does not have any connection to the
neighboring Kabupaten Gresik, therefore the access from the other parts of the city is
limited only through J1. Benowo to AMD road. AMD road has a railway crossing
. which is not installed any protetion device, then all the vehicles go over the rail directly
at present.
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2) Topography

The planning site is located on an alluvium plane belongs to River Lamong's catchment
area, The altitude ranges from 2 to 3 meter above sea level in the area about 5 km away
from seashore. This means the sitc is originally flat and furthermore most area here is
used as the salt farm so the ground surface is képt precisely horizontal to facilitate the
salt production by using solar heating. '

Reflecting the dominant land use, the surface of the site is classified simply into 3 major
types, namely Salty water drying bed, River, channel and pond, and Footpath and
bank. - :

The altitude is so low that the coastal plane belongs to tidal compartment. River
L.among and its many tributaries distributed around the site show consequentiy alternate
flow direction corresponding to the tidal wave, and this nature enables the utilization of
salty water for salt production here.

3) Geology

Surface soil consists of soft silty clay which classified as alluvium deposit. The depth
of this soft clay was confirmed by the boring test at around 10 m at the site. Below this
soft clay, there distribute stiff clay and silt layer with the thickness of about 15 m which
has already been consolidated and dense fine sand/silt.

The clay is generally used for water proof linig material for the footpath and the
partition of salt farms here. Then it is considered that the surface soil has enough
impermeability under the small head not more than 1 meter. According to the result of
laboratory test, the coefficient of permeability distributes in the range from 0.8 to
5x10°5 emy/s. ‘The surface soil causes many cracks when dried up, however, it is
considered to beimpermeable if it is kept in wet condition,

The whole layer of alluvium deposit with a depth of about IOIm still has a possibility of
consolidation. According to the result of laboratory test, the pre-compression stress is
measured to be from 3 to 4 t/m2.This means the subsoil stays in normal consolidation
status.
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4) Existing Land Use

Most part of coastal plane is occupied by salt farm around the planning landfill site, and
remaining part such as canal, dredged pond are used for fishery or fish breeding.
Bigger sized canal or tributary of River Lamong are used for water transportation of salt
or salt production materials.

Small villages are located in the marginal area of coastal plane or along the river in
isolated position each other. The nearest residences with about 20 houses are located on
AMD road, 300 m away from the proposed connection point between AMD road and
the access road of the landfill site. There are four villages that are located on the
downstream of tribultaries that flow through the planning landfill site. The nearest
village from the whole candidate landfill site for future expansion is located about 1 km
below along the stream. In these villages no piped waster is available, so people use
river water for laundry and bathing. Drinking water is supplied by PDAM tank lorry
and stored in a communal reservoir installed in each village.

Amid the salt farm, there is no permanent residence, however, some temporary huts for
seasonal laborers of salt farin are scattered with a distribution one in several hectare.
These huts are only used during the dry season when the salt production is executed,
therefore there are no inhabitants during the rainy season in the planning landfill site.

3.1.2 Design Concept

“To design a landfill site, the technical guideline issued by Directorate of Environmental
Sanitation, CIPTA KARYA, was referred to. The guideline explains several negative
impacts that may be caused by landfill operation, and at the same time suggests
mitigation measures against each impact. First of all, the design of planned landfill site
in Benowo followed the recommendations of this guideline as long as the guideline
shows circumstances similar to the planned site. Besides this guideline, the following
factors were taken into consideration:.
- a. Environmental protection
b. Construction cost and operation
c. Future land use

These items are investigated respectively below.
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1) Environmental Protection

Surrounding water body is mostly used for salt production or fishery. On the contrary,
ground water is not utilized in the neighboring villages located along the lower reaches
of the tribularies flowing through the planned site due to salinity of the groundwatef.
Then the fundamental subject in environmental protection is water quality of the surface
water,

Considering the circumstances of the site, the water in the site should be controlied to
prevent the pollution of the surrounding water body in the manner shown below :

Enclose the leachate within the site
Reduce the leachate by recirculation and evaporation
Lower the porewater pressure by underdrain

o oo

Collect the rainwater that has not touched the garbage separately from the
leachate and discharge

Garbage pile generates inflammable gases during decomposifion process, which is.
caused by microorganism and ensures the volume reduction. The gases sometimes
cause spontaneous fire on the surface of the garbage layer. It is not only dangerous but
a choking and in some cases harmful smoke would intrude into the adjacent area,
Therefore the ventilation facility is planned to be introduced to the landfill site. The
facility consists of vertical gas vents and horizontal underdrain network, Both of them
have the two functions, namely leachate drain by the infiltrated part and ventilation by
the other vacant part. The facility is expected to obtain the following effects of
ventilation.

a. Facilitate the aerobic decomposition by supplying air into the garbage layer

b. Shorten the necessary time for stabilizing the layer that results in the
subsidence of the surface.

¢. Disperse the inflammable gases safely

Another major protection subject is prevention of overflow of garbage out of site as is
commonly observed in the existing landfill sites. For this purpose, the landfill
operation is planned to be conducted within enclosure dike higher than the waste pile.
Garbage surface is also covered with some stable material periodically and finally
covered with soil with sufficient thickness. ' |
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2) Construction Cost and Operation

Major part of construction cost usually consists of soil works such as enclosure dyke
and drainage, and leachate treatment facility. As for soil works, there are few choices
in the selection of construction method because the site has a very soft ground surface
that is not suitable to sustzu'n'any complicated or heavy structures on it. Therefore the
major interest in the selection of an economic method would be how to treat leachate
water.

a. Application of the Least Cost Systems

The sanitary landfill facilitics consist of various sub-systems. The Study Team has
given a priority to the selection of the most cost-effective systems of the least cost that
fulfill required functions as explained below.

(1) Use of Steel Sheet Pile for Reinforcement of Foundation of Dike

The total construction cost turned out to be costlier than initially thought because that
the site is covered with soft clay, and it is necessary to reinforce the foundation of dike
by driving either steel sheet pile or steel pipes into the clay soil to the depth of 10 m. As
a matier of fact, the cost of the reinforcement of the soft clay foundation shares 40 % of
the total construction cost of the planned LPA,

As a result of the cost comparison, the use of steel sheet pile is recommended and
adopted for the plan because the other method (use of steel pipes) is more than 60 %
costlier than the former as shown below:

. Unit Price Cost Index
(1) Steel sheet pile: Rp 1,600/ton {100)
(2) Steel pipe: Rp 2,600/ton (163)

2) Leachate Treatment
There are the following two methods for leachate treatment: 1) leachate recirculation

system, and 2) mechanical treatment. The JICA Study recommend the former because
the latter is more than 12 times costlier than the former as shown below:
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Cost Index
1) Leachate Recirculation System: Rp 754 million* (100)
2) Mechanical Treatment: Rp 9,600 miltion (1,273)

* Details of the costs of the leachate recirculation system are as follows:

- Construction of retention pond: Rp 186 million

- Recirculation pump: Rp 108 million
- Land acquisition Rp 460 million (Rp 23,000m?2 x 20,000 m2)
- Total; : Rp 754 million

b. Unit Cost Comparison between the Pianned Sanitary Landfill and the
Existing Incinerator '

The unit waste incineration cost of the existing incinerator, Rp 85,600/ton is more than
7 times higher than the unit disposal cost (about Rp 12,000/ton max.} of the planned
sanitary landfill in Benowo. ' '

In view of operation, the leachate confining method requires less intensive maintenance
than the mechanical treatment plant. The main point of operation is only to control the
water level of the retention pond by using the pump and recirculation facilities during
rainy season when the monthly precipitation exceeds the monthly evaporation,
Therefore this treatment method can be thought a better way to save an operation cost
and manpower.

3) Future Land Use

The planned site is involved in a comprehensive development plan called "Rencana
Detail Tata Ruang Kota Tambak Osowilangon". The land around the site will be green
area according to the development plan. The site and the neighboring area for future
expansion is bounded by two high tension electricity line in the west side and also
bounded by planned toll road Surabaya Gresik in the north side. The south side is
connected with planned residential area or goif course.

The future land use of the planned landfill site is not definitely decided yet. If the land '
would be used is decided as green area, it is possible to change the site with less care
after completion of landfill operation. According to the experience of Japan, in about
15 years afier the end of landfill operation, it can be converted into various types of
land use with some mitigation measures for the site and the building. If the type of land
use has less requirements like park, green belt and golf course, it can be converted
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sooner than 15 years. Some examples of land use conversion from final disposal site
are presented in Appendix 6 of this report.

4) Stage Plan

The most desirable plan for acquiring the landfill site is to get both Benowo (150 ha)
and the New East (120 ha). The critical time when the existing landfill site is exhausted
is forecast to be the year 1996. It is necessary to prepare the new landfill site before the
critical time at the latest. This means KMS should have the additional capacity of
landfill by the end of 1995 with the minimum capacity that meets the demand expected
in the next year.

This requirement of time correspondence seems to be difficult, but it is not necessary to
construct all the facilities before the beginning of landfill operation. The construction
should be continued even after the commencement of the landfill operation according to
the annual landfill amount expected in the successive years. Time schedule for the
execution of the project is outlined in Table 3.3-1.

Tabie 3.3-1 Project Stage of Benowo Landfill Site

Activity 1993§ 1994|1995 | 1996 | 1997 [1998 | 1999 [ 2000 {2001 | 200212003 12004 {2005

Land Acquisition P —

Construction
{Including Detail Design)

Landfill Jro——-

Closing

Note: Broken lines mean the work for installation of underdrain and gas vent. The
installation is supposed to be done during dry seasons,

The piarmed landfill site for the Feasibility Study is expected to expand to northeastern
direction along the high tension lines up to Surabaya-Gresik Toll Road. In the course of
expansion, it is assumed that the land for another landfill site will be acquired in an area
adjacent to area (45 ha) of the Feasibility Study, and the site will be expanded in a step
by step manner. Based on this assumption, a lay-out of facility is prepared so as to
avoid duplicated construction of common facilities such as on-site access road,
retention pond and enclosure dike those which are required for each stage of
construction.
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Another point to be considered is that the northern boundary contacts the high tension
line and Surabaya-Gresik Toll Road both of which should be protected against the
displacerhcnt of ground surface. To satisfy this requirement, it is desirable to keep the
landfill point away from the said high tension lines and the toll road as far as possible.
As for the high tensiqn linte, it is not allowed to build facilites such as dike within 50 m
from the center of high tension lines. Considering these requirements, the retention
ponds for each step of landfill sites will be constructed along the northern boundary
next to high tension line and Surabaya-Gresik Toll Road.

Thus the final lay-out of the whole area of 150 ha is placed as shown in Fig, 3.3-3

Consequently the first step of the first landfill site (45 ha) has been designed according
to the lay-out plan.
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3.2 Structure and Function of Facility
3.2.1 Composition of Facility

Facilities for the planned new lahdfill site consist of the following components. A lay-
out plan for the facilities is shown in Fig. 3.3-4,

Table 3.3-2 Major Component of Landfill Site

Type . Definition
1. Access Road a. Conncct the planned site with AMD road
b. Constructed as an essential component of the landfill
: site .
2. Leachate Control Facihty {a. Consists of collection facility, reservoir and
recirculation facility

b. Collection facility has the function to collect the rain
water through the garbage pile.

3. Rainwater Drainage a. Consists of collection facility, retention pond and
discharge facility

b. Collection facility has the function to collcct the rain
water in principle

¢. Discharge facility has the function to overflow the
excessive rainwater during heavy rain that ensure
enough dilution effect on Jeachate concentration

4. Enclosure Dike Made of soil in principle
. Limit the range of dumping area

. Placed along the boundary of the site

5. Diwvider Dike . Made of aged garbage in principle
. Limit the range of dumping area
. Placed on the boundary of the partition for the

demarcation of annual operation

O oplioop

6. Landfill Area a. The place where waste is placed

b. Installed with on-site road, under drain for leachaie
and gas vent according to the progress of the landfill
operation

¢. Divide the total area of 3’? ha into 3 zones
Zonel 12ha (south)
Zone2 13ha (center)

Zone3 12ha (north)

7. Gas Vent a. Made of porous material to facilitate the penetration
of gaseous substances and recirculation water

b. Installed vestically through the garbage layer and
cover soil

c. Connected with the under drain at each level

8. Administrative Facility a. Consists of building and other miscellaneous
facilities

b. Contain the function for occupation of the necessary
operation staff

¢. Limit the landfill activity within the site
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 LAYOUT PLAN OF FACILITY

FIG 334
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3.2.2 Access Road

It is planned that an accéss road will be provided along the existing main footpath that is
now used for bicycle transportation of salt product and production materials. The
- planned access road will provide the shortest access to the existing public road..

The bearing capacity of the access road is planned to be 10 ton of axle load according to
the regulation of DPU (Ministry of Public Works) : Decree of Minister No. 378, 1987.
The pavement specification will be decided so as to satisfy the above regulation and
referring to the standard enacted by DPU : Decree of Minister N0.378, 1987. The
design width of the access road is 30 m considering the mitigation of influence caused
by garbage haulage vehicles to the neighboring area. The road side space of 8 m in
width will serve as a buffer zone.

On-site road which is constructed along the boundary of the site in direct connection
with the access road will be subject to the similar standard as applied to the access road.

As for the crossing point with the high tension line of PLN, it is necessary to adapt a
special protection measures in accordance with the regulation on the electricity supply.
The requirement of protection work is specified by PLN. A protection work for the
access road as planned accordingly is included in this plan.

The similar item related to AMD road can be pointed out, namely the railway crossing
improvement. It will be also necessary to be solved by Dinas PU before the
construction of landfill site starts.

3.2.3 Leachate Control Facility

Leachate water should be taken out from waste layers as soon as possible and reserved
in a retention pond. Then it is aerated and returned 1o waste layers again. The function
of the leachate control system is classified into two parts; one is collection ahd the other
is aeration and recirculation.

Leachate is collected by the network of under drain placed on the bottom of the
dumping area first. The network is also installed in an appropriate level according to
the progress of landfill operation, considering the subsidence of the site that would be
caused by the load of filled garbage and soil. The bottom network leads to the retention
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pond and the upper networks are connected with the lower networks through vertical
conduit of gas vent, The structure of the collection system is shown in Fig. 3.3-5.

Leachate will be recirculated with an electric pump from the retention pond to the top of
the enclosure dike. Pumped up water is delivered to the recharging point by the
combination of small reservoir tank and connection hose. Recharge point is selected out
of gas vent distributed on the surface of dumping area according to the stage of landfill
operation, Therefore the delivery facility should have a convenient structure so as to
make it easy to move the facility from one recharge point to another. The concept of
recirculation system is illustrated in Fig. 3.3-6. The recirculation enables to keep the
retention pond empty for 8 months, and to keep the water level lower than the bottom
of under drain outlet during the remaining 4 months from January to April. Therefore
outflow of leachate scarcely happens even in rainy season. Most organic matters
contained in leachate will be returned to the garbage pile and finally fixed there through
the process of recirculation. Then the amount of pollutant in the retention pond can be
reduced steadily, however, there remains a risk that the leachate or its sediment exposed
in the air may emit an offensive odor created through anaerobic decomposition of
organic matters. But it is not certain if the influence of the odor reaches a critical level
that affects the neighboring area. In general, it is difficult to design a mitigation
measure without identifying the magnitude and frequency of the risk in advance. So
‘countermeasures against offensive odor are not included in the current plan. It is
however advisable that some measures be taken when details of the offensive odor are
known.

The surface soil is so soft and contractible, the elevation of the under drain faces the
risk to lose its function because of subsidence of the surface soil layer. In order to
prevent the leachate discharge function being affected by the subsidence, the structure
of the under drain network is designed as follows:
a.  Place several rows of bamboo piles vertically just below the bottom under
drain in order to support the drain against the surface soil subsidence.
b.  Construct an upheaved under drain as the bottom network with a height of
1.5 m in order to secure the horizontal conduit for both leachate and air
even if the subsidence occurs,
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3.2.4 Rainwater Discharge

Rainwater should be discharged to the neighboring water body directly as far as it can
be separated from leachate in principle. It is also permissible to discharge rainwater
including leachate during heavy rain if only the water does not flow directly into the
neighboring salt farm or fish pond.

The critical intensity of rainfall is set at 8¢ mm/h that may happen once in ten years
based on the statistics of rainfall in Surabaya. The critical rainfall will generate about
5 m3/s of water flow from the site assuming the run-off rate would be 40%.
Compared with the average of leachate volume in peak month of 0.03 m3/s, the
rainwater flow is forecast to be more than 100 times bigger. This means that even if the
leachate is mixed into the storm water effluent, the negative influence of leachate will be
mitigated enough to be neglected. Furthermore, the rainwater during flood forms a
constant and rapid flow toward the sea dilluting the effluent coming from the landfill
site with a huge amount of water coming out of the other part of catchment area of the
River Lamong,

To achieve the above mentioned requirements, an appropriate discharge poi:ﬁ of
rainwater should be selected. Based on the survey result of land use and topography,
the River Sememi seems to be the best because it flows directly to the River Lamong
without passing through any salt farm or fish pond. To discharge rainwater through
the River Sememi, it is necessary to install a conduit across some neighboring salt
farms. 'The length and the size of the conduit is estimated at about 300 m and 5 m2
respectively. The rainwater discharge system is illustrated in Fig. 3.3-7.

In addition to this System, some supplementary diversion work will be required to keep
the existing flow of the surrounding water body. It will be done just outside the landfill
site. Costs of the supplementary diversion works are included in the current estimate of
the site construction.

It is planned that rainwater will be utilized for the administrative facilities. The

atilization system consists of collection ditch, underground reservoir, delivery
equipment and consumer equipment,
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3.2.5 Dike

Landfill area is planned to place within an enclosed area by dikes which are classified
into two types by their location, namely :

a. . Enclosure dike
b. Divider dike

Dikes should be constructed before the landfill operation starts in order to prepare the
landfill area for the first year operation. Then the construction is carried out three times
according to the stage plan, and finally the whole layer reaches 10 m in height.

The section of dike is planned to be a trapezoid with the following basic dimensions :

a. Width of the top :  minimum 3 m
b. Gradient of exterior slope :  1:2.0
¢. Gradient of interior slope :  1:1.2

Material of dike is selected so as to secure its stability at low costs. From this view
point, a possibility to acquire the aged garbage buried in Lakarsantri landfill site or
Keputih is worth studyng.

According to the result of geological survey, the surface soil is used as the basis of the
dike does not have enough capacity to bear the load, therefore, some reinforcement
should be adopted prior to the the construction. Based on the analysis of stability
against slide corruption, it is planned to install a row of metal pile with a length of 15 m
below the enclosure dike in order 1o reinforce the soil foundation. The structure of dike
is illustrated in Fig. 3.3.8.
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- 3.2.6 Gas Veniilation
Gas ventilation facility has three function :

a. Supply air into the garbage layer to facilitate acrobic decomposition

b. Discharge gaseous substance generated in the garbage layer

¢. Discharge rainwater collected by a horizontal underdrain network through
the bottom drain network

To perform these functions, the vertical gas vent will be installed besides horizontal
- underdrain network. The gas vent is mainly composed of the porous material such as
crushed stone, however, PVC tube is also applied to ihe bottom layer of underdrain
network in order to increase the air supply amid the garbage layer.

Considering the convenience of installation, it should be piaccd just before the start of
the landfill operation. Consequently the structure of gas vent requires the stability to
keep its form during landfill operation by heavy equipment around it. Then the crushed
stone is contained in a conical bamboo basket without top and bottom, and placed at an
intersection of the horizontal underdrain network. The top diameter of the taper shape
of bamboo basket is smaller than the bottom, and the shape of bamboo basket facilitates
the penetration of recirculated leachate into the garbage layer. The outline of the
structure is shown in Fig. 3.3-9.

As for gas utilization it is not taken into consideration because 1) the planned site is
rather far from the nearest residents that could be the consumer of methane gas, and
2) the waste layer is as deep as 9 m at final level. Normally, recovery of methane gas
is feasible in case the depth of waste layer is more than 10 m. Then an example of
applied usage of recovered methane gas is presented in case it was found feasible in
Appendix 7.
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3.2.7 Administrative Facility
The proposed components of administrative facilities are summarized in Table 3.3-3,
and its layout is shown in Fig. 3.3-10. To keep an orderly landfill operation, it is

necessary to assign a resident administrative staff at the site.

Table 3.3-3 List of Administrative Facility

Function Remarks

Oitice a. Include the space tor the chief and his seven staffs

wiht an area of about 80 m?2 _

b. Locker and rest room for 11 heavy equipment
operators and office staffs with an area of about
40 m?2

. Kitchen 20 m?2

. Storage 20 m2

. Toilet and bath 60 m?

T OO

Workshop and Garage . Include the following vehicles
- 4 Bulldozers
- 1 Excavator
- 2 Dump trucks
b. Install a set of equipment for daily maintenance of
ieavy equipment which consists of
- Hot water spray washer
- Tuning tools
- Checking pit
- Storage

Weighing Booth a. Install a unmit of weigh bndge with a maximum
capacity of 30 ton

b. Automatic recording system installed in a booth
located on the access road.

Water Supply a. Utilization of rainwater by using collection ditch,
underground reservoir and delivery equipment

b. Access road is planned to be the rainwater
collection surface and the attached ditches on both
sides are connected with underground reservoir

c. Water will be used for office, workshop and truck
washing pond.

d. Delivery is done by electric pump. For workshop's
use, the water is supplied through a solar heating
apparatus.

Vehicle Washing Pool a. Wash the lower part of vehicle and tyre in a shallow
pool

b. Fresh rainwater will be used. _

c. Placed on the way out before the weighing booth

Parking Lot a. Space for vehicles of employers and visitors
b. Placed at the entrance of the site
Miscellaneous a. Gate and fence
b. Lighting
¢. Signboard
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3.3 Proposed Operation and Mainten@nce

3.3.1 Design of Landfill Operation

1) Stage Plan

It is planned that the landfill operation period will be @ years based on the simulation for

the allocation of landfill demand. The whole operation period is divided into three
stages in accordance with the height of garbage layer as shown below :

- Stagel : 1996-1998 (height up to 3 m)
- Stage2 : 1999-2001 (height up to 7 m)

- Stage3 : 2002-2004 (height up to 9 m)

The landfill area is also divided into 3 zones which correspond to the annual operation
in each stage. Therefore, the operation is executed in each zone for a year and
transferred to the next zone year by year as shown below.

Stage 1 2 3
Zone 1996 |1997 |1998 11999 {2000 {2001 |2002 |2003 | 2004
Zone 1 g e ——

Zone 2 — B P
Zone 3 ——y m— i

Fig. 3.3-11 Stage Plan for Landfill Operation by Partition
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2) Design of Working Face

To maintain a sanitary condition, it is necessary to minimize area of working face where
the garbage is unloaded every day. The average specification of working face is
calculated for one week operation as follows :

- Duration of unloading : 7 days
- size of working face : 50070m
- Daily amount of garbage : 500 t/d
- Height of layer : 1.8t0 2.0 m (x 2 layers)
- Sizeofcell (1 lotof aseriesof : 4,200 m2
operation for 7 daj.rs)

Each cell is covered with aged garbage or soil in order to prevent the gencration of
offensive odor and waste scattering. Covering is planned to be carried out once a week
just after finishing the shaping of a layer for a cell. The thickens of cover layer is
planned to be 10 to 20 cm for every intermediate cover.

3) Operation Cycle
Landfill operation in a cycle is executed according to the repeated cycle which is

composed of the process to complete a cell of garbage. The standard process is
explained sequentially as follows:

15t Layer

- Unloading garbage/shaping the cell =~ ----- 7 days

- Surfacecovering = ===0—- 1 or 2 days

- QGasventinstallation = eeee within 1 week or less
2nd Layer

- Unloading garbage/shaping the cel =~ - 7 days

- Surface Covering = e-ee- 1 or 2 days

- (as ventinstallaion @~ - within 1 week or less

- Underdrain installation ~ w=eas within 1 week or less

The cycle will be applied to each zone of landfill. The operation in a zone will be
completed when the operation crew has covered the whole zone. Then the crew moves
to the next zone. '
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4) Additional Construction and Material Demand

Gas vent and underdrain should be constructed for each cell in stage by siage manner
because these facilities are placed among the waste layer. This part of construction cost
is estimated separately from the initial construction cost. Table 3.3-4 presents a

tentative bill of quantity for the operation stage.

Table 3.3-4 Bill of Quantity

for Operation Stage

Tiems Unit Quantity
1996 1997 1998 1999 2000
Leachate Drain | Cobble filling m3 7,760 7910 6,630
{PVC pipe m 5,680 5,720 5,360
Gas Vent Bamboco cage picce 55 63 105 118 113
Covering . |Soil Transport m3 66,000] 66,000} 66,000] 66,0001 66,000
Thickness (m) (0.4 {0.4) {0.4) (0.4) {0.4)
Itcms Unit - Quantity .-
2001 2002 2003 2004 Total
Leachate Drain | Cobble filling m3 22,240
PVC pipe m 16,760
Gas Vent Bamboo cage piece 105 118 113 50 840
Covering Soil Transport m3 66,000] 120,000] 120,000} 120,000} 756,000
Thickness (m) {04 (1.0} [LEL)] (1.,
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3.3.2 Organization

It is recommended that the landfill site is operated by the full-time staff. The proposed
organization for landfill site is shown in Fig. 3.3-12,

1 Chief of Cleansing Dept. |

Landfill Site
| Chief |
Management Div | | | Operation div.
| Chief | [ Chicf I

b——  Secretary (1) Bulldozer Operator (4)
L~ Weighing Technician (1) —— Excavator Operator (D
—  Sanitary Engineer (1) e Dump Truck Operator (2)
—-  Civil Engineer (1) L Mechanic (1)
L—-  Guard (1)

Note : 1. ( ) means number of staff
2. Dump truck operator is not necessary to be whole time staff

Fig. 3.3-12 Proposed Administrative Organization

Among this organization, the operation division is thought to be a branch of the existing
haulage section (Seksi Angkutan}, however, it is desirable to execute the landfill
operation under the instruction of technical staff in order to satisfy technical
requirements of sanitary landfill.

However, it may be suitable for KMS to entrust the landfill operation to a private

contractor because the landfill operation requires frequent installation of drain and gas
vent for each landfill stage. Installation work has usually been entrusted to private
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contractors in many cities in Japan and other countrics. And the place of installation
work is located very closely to that of landfill operation.

Therefore, the whole landfill operation as well as construction may be done by one
contractor efficiently, The use of a private contractor for landfill operation is worth
investigation when KMS has acquired a certain experience in sanitary landfill operation.
3.3.3 Heavy Equipment

Landfill operation is planned to be executed with heavy equipment listed in Table 3.3-5.

Table 3.3-5 List of Heavy Equipment

Type Quantity Duty

Bulldozer 4 Construct on-site road
Place and compact garbage
Form the cell
Soil cover

Excavator 1 Finish the cell
Maintain ditch, road and pond

Dump truck 2 Transport cover soil from the internal
deposit to the working cell.

Note : Dump trucks are expected to work for 2 days a week.
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3.4 Construction Schedule

Construction schedule is shown in relation to the operation stage in Fig. 3.3-13 and
3.3-14. Initial stage of construction will take about 2 years excluding design work
since 1995 to 1996. The whole construction will last for 9 years up to 2003 according
to the progress of the landfill operation.
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PLAN FOR CONSTRUCTION STAGE

FIG. 3.3-14

THE STUDY ON THE SOLID WASTE MANAGEMENT IMPROVEMENT FOR SURABAYA CITY

Jia.
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3.5 Project Cost and Finance

3.5.1 Investment Cost

Investinent costs except vehicle or heavy equipment procurement are surhimarized in
“Table 3.3-6. The total amount of direct cost is estimated at about Rp 23,283,000 and
adding tax of 10%, the total investment cost is estimated at Rp 25,610,000,

3.5.2 Operational and Maintenance Cost

The operation and maintenance costs are classified into two (2) types; 1) costs of

operation and maintenance of heavy equipment including salary of employees, and 2)
costs for application of cover material.
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Table 3.3-6 Investment Cost for Construction

(Total Cost)
Works Type Subitem Unit | Quantity Unit Price  j Amount (1073Rp) Remarks
Ground work Flattening m2 445,000 70 298,150
Foundation Steel SheetPite | 15 4,785 .. 1,650,000 17,895,250
oo [stlation [ TTegg800 T i9,000) 966,800 T
Subtotal ] 8,802,050
Banking Clay w3 | 3eazdd] 12,000] 5,106,360 with materia
Main Struciure i m3 41420] 12,780 606,028 | with transport cost
m2 88,520 13,550 1,199,446
_____________ Lo I N T -7 I
Subtotal 6,977,376
Reteniion Pond_[Excavation | m3 | 15630] T Se00] O
Soil Hanlage m3 | ises0 40| 7356
Banking . | m3 | ..2,040 14,000 283600
___________ SlopeForming | {m2| 4580 135500 62059 ______
Subtotal 185,615
Leachate Recirculatiog Pump 22kw Unit 2 54,000,000 108,000
PVC Tube 2300 m | 24,540 38,500 944,790
: g1s0 | m 24,300 15,000 364,500
Underdrain |Crushed Stone | m3 | 44860 16,520} 741,087
Bamboo m | wosg0] T 605 62872
e Bamboo Bandl [T I 7 DR (1 I ! I
Subtotal 2,185,172
}Gas Vent 2500 x 1000 | Plece 17,136
a block 900x 1,350 | m 224,940
b block 1,600 x 1,800 | m 74,560
¢ block 2,700 x 2,000 m 147,240
Rainwater Drain d block 2,300x 1,560 | m 444,260
e block 4,000 x 1,150 | m 127,380
BoxCulvert | . LS. 1 63,569
Side Ditch R=25(semicircle)l m 2,360 4,205 9,923
___________ Weir [T THa00 LS T e T
Subtatal i 1,091,882
Access Road A Type m 510f 1,084,000 3528400
e By IR S 1 B 170 N e300 T
Subtotal 1,236,240
Maintenance Road  [CType W=2m m I 1,950 IS,OOQ i 29,250
___________ Dype WM T T T ses T Temeo) T RS gas) T
Subtotal 115,095
On-site Road W=Tm m 1,355 57,000 77,235
Adm. Building Building ~ { LS. 1 379,450
o |Powor Regeivingl T L ] N I 207,160
Subtotal 586,550
Workshop L.S. I 283,175
Weighing Facility Truck Scale | Ls. 1] 168,663
___________ Weigh Boown | LS | T e seo T
Subtotal 177,223
Small Water Supply [Tank, Pump 10m x 6m x 3.5m| L.S 1 04,199
Small Purifyer
Vehicle Washing Pool Smx 10m x 0.5m! L.S. 1 12,351
Parking Lot L.S. 1 22,750
Total 22,330,198
Auxilisry Works LS. 1 953,628(x3%
Direct Cost Total LS. 23,283,826

3-85




The first type of cost is shown in Table 3.3-7.

Table 3.3-7 Cost of Operation & Maintenance of Heavy Equipment

Ttemn Calculation Cost
(Rp. 1,600/y) (Rp. mitlion/y)
a, Inswance Rp. 1,430,000 (purchase cost of equipment) x 2% 29
b. Equipment Rp. 1,430,000 (purchase cost of equipment) x 12,5% 179
Maintenance :
c. Fuel . Butidozer 201/h x 8h/d x 365d x Rp. 450 x 4 units 105
Excavador 201/h x 5h/d x 365d x Rp. 450 16
Dump Truck 4l/h x 5h/d x 2 d/w x 52w x Rp. 450 x 2 units 2
d. Salary 14 person x Rp. 100,000 x 12 m 17
¢. -Electricity 9 kwh/d x 365 x 0.153 + 6.9 x 12 5
Total : 353

Note: Purchasing cost of heavy equipment

Bulldozer @ Rp. 300 million x 4 = Rp. 1,200 million
Excavator __ @__ Rp. 230 millionx 1 =Rp, 230 million
: Total Rp. 1,430 million

The second type of cost is shown in the following table.

Table 3.3-8 Cost of Applic_ation of Cover Material (1996-2004)

Items Calculation Cost

| (Rp.fy) (Rp million/y)
Cover Material @ 5,000 Rp/m3 x 66,000 m3 (1996-2001) 330
@ 5,000 Rp/m3 x 120,000 m3 (2002-2004) 600

Overall operation and maintenance costs are shown in the following table.

Table 3.3-9 Overall Maintenance and Operational Cost

Maintenance & Operational Cost Planning Disposal| Unit Cost
Cost for (Rp million/y) Amount (Rp/t)
(1,000 t/y)

O & M Cost related to Heavy

Equipment 353 329 1,073

Cost of Application | 1996-2001 330 329 1,000

of Cover Material 50022004 600 329 1,820

Total 1996-2001 683 329 - 2,073

(cashexpense) — |on022004 | 953 329 2,893
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Operation and Maintenance Cost is estimated at about Rp 683 million/year for the first

six (6) years and Rp 953 million/year for the last three (3) years.

This cost

corresponds to a unit cost of about Rp 2,100/t and Rp 2,900/t according to the
respective operation stage. These unit costs are higher than present unit cost by 25%

and 75% respectively.

3.5.3 Investinent Schedule

Investment will concentrate in the initial stage of the project to construct the landfill site

and procure heavy equipment for landfill operation.

Total investment amount is estimated at about Rp 25.6 billion including value added tax

as shown in Table 3.3-10.

Table 3.3-10 Investment Schedule

Without value added tax (unit : Rp million)
1995 | 1996 § 1997 | 1998 } 1999 § 2000 | 2001 § 2002 | 2003 | 2004 ]} Total
Initial 16,668} 33561 0 0 Q 0 o] o 0 0 | 20,024
Additional 0 1 1 [1,278] 909 | 1,012} 2 2 2 52 | 3259
Consiruction Cost
Total 1666813357} 1 11278) 909 [1,012] 2 2 2 52 | 23,283
Including value added tax {unit : Rp million)
1995 1 1996 | 1997 § 1998 § 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | Total
Initial 18,335] 3,692 © 0 0 0 0 0 0 0 | 22,027
Additional 0 1 1 [1405]1.000]1,113] 2 2 2 57 | 3,583
C(_mstruction Cost
Total 18,33513,693F 1 |1405]100071,113] 2 2 2 57§ 25610

Note : Value Added Tax (VAT) is 10% of the original price without the tax.

Unit investment cost per ton of waste disposed is estimated to be approximately
Rp 9,000/ton assuming that total disposal amount would be about 3 million ton during
the period from 1995 to 2004.
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3.6 Eavirenmental Impact Assessment (ETA)
3.6.1 Procedure of EIA

An environmental impact assessment {EIA) has been carried out according to the
Indonesian laws and regulations listed below. The EIA also followed the Indonesian
standards with respect to water and air quality and by-laws concerning river
management and solid waste management.

a. Laws No.4/1982 concerning the Principle Determination of Environmental
Management.

b. Governmental Regulaﬁohs N0.29/1986 concerning Environmental Assessment

c. Decree of Minister of Population and Environment No.KEP-
- 49/MENKLH/6/1987 and Decree of East Java Governor No.183/1988
concerning Important Impact Determination Guidelines and its attachments.

d. Decrece of Minister of Population and Environment No.JEP-
50/MENKL1/6/1987, Decrec of East Java Governor No.184/1988 concerning
Environmental Assessment Preparation Guidelines, and Attachment to the
Decision of East Java Governor No.185/1988

e. Decree of Public Works Minister No.531/KPTS/1989 concerning AMDAL
Selection Guidelines of Public Works Projects.

f. Decree of Public Works Minister No.506/KPTS/1991 Replace Decree
No.557/KPT5/1989 concerning AMDAL Management Guidelines of Public
Works Projects.

g. Decree of Public Works Minister No.779/KPTS/1989 concerning AMDAL
Technical Guidelines of Public Works Projects - Solid Waste Project

It is understood that an EIA with respect to the construction of a new disposal site is
required by the Decree e. listed above. An EIA was then conducted according to the

procedure stipulated in the Decree ¢. above.

Cipta Karya and East Java Provincial Government agreed that an EIA and its appraisal
should be conducted in the following manner:
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1. AMDAL Commission on this project should consist of the Central AMDAL
Comrmnission of Cipta Karya and Local AMDAL Commission of East Java
~ Provincial Government,

2. The Decree g. is used as a technical guideline for the EIA.

3. The procedure of EIA follows the Decree d.
To begin with EIA, the Study Team prepared a terms of reference (KA ANDAL), and
submitted it under the name of the mayor of Surabaya’ City, project proponent, to the
Local AMDAL Commission of East Java Province. The KA ANDAL was accepted by
the Governor of the East Java Provincial Government in January 1993,

3.6.2 Environmental Impact Analysis (ANDAL) Conducted

ANDAL was conducted with a process shown below:

Impact Identification

v

Data Cotlection

A4

Impact forecasting &
Suggestion of Mitigation Measures

v

Impact Assessment

1) Impact Identification
Tmnpacts of the project were identified by the following four (4) project phases:

Acquisition of site
Construction
Landfill operation
Post operation phase

Ll e
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2) Data Collection

Primary data on the following aspects were collected through a field survey conducted
for two (2) months from October 1992,

G W

&

3)

. Topography of the areas in and around the project site (General topography,

River caichment area, Elevation)

Geology (Strata, Soil mechanics and physical characteristics)

Land utilization (area and distribution by land use)

Quality of air (NH3, H2S) -
Quality of surface and ground water (Temperature, pH, Cl-, DO, §S, COD,
BOD, T-N, S042-, CN-, Heavy metals, Coliform and other toxic substances)
Wild lives (Flora and Fauna)

Health Conditions

. Socio-economic conditions

Impact Forecasting and Suggestion of Mifigation Measures

Impacts of the project were forecasted qualitatively in terms of comparison of the

conditions that would arise with and without implementation of the project. Mitigation

measures were suggested against any significant impacts forecasted.

4)

Impact Assessment

Impacts of the project were assessed in terms of the following aspects according to the
Decrees b) and ¢) listed in Section 3.6.1. '

N e

Number of people affected,

Affected Area,

Duration of impact,

Intensity of impact,

Other components affected,

Cumulative characteristics of the impacts, and
Possible re-occurrence of the impact
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3.6.3 Impact Identification

The project can be divided into three phases: land acquisition phase, construction
phase, operation phase and post operation phase. Environmental impacts are described
for both positive and negative aspects in four phases as follows:

a. Land Acquisition Phase

Negative environmental impacts by this phase are:

- Decreases of land value
- Loss of job in fishery and salt arming

b. Construction Phase

A positive environmental impact by the construction works is :

- Increasing employment opportunitics of labor

Negative environmental impacts by the construction works are as follows :

- Increases in traffic volume caused by transportation of construction materials and
equipment

- Generation of noise, vibration and air pollution caused by heavy equipment and
vehicles

- Generation of tarbid water

¢. Operation Phase

The main objective of the sanitary landfill is to upgrade the sanitary standard of solid
waste disposal. This is positive environmental impact.

It is expected that the landfill operation would cause some negative environmental
impacts as follows:

- Generation of leachate from garbage

- Generation of odor from the disposal site and vehicle
- Garbage scattering by wind, birds and mammal
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- Generation of noise and air pollution by heavy equipment and vehicle
- Increases in traffic volume by haulage vehicles

d. Post Operation Phase

A positive environmental impact after operation is expected by converting the disposal
area to other purposes. For example, it is possible to create some open - air facilities
such as park, garden, sport facilities and so on. But, some mitigation measures will be
necessary for a certain period even after the completion of closing works.

3.6.4 Forecasted Significant Environmental Impact and Possible
Mitigation Measures

1) Air Quality and Noise
a. Dust and Noise

The site preparation and waste haulage to the site will cause an impact in the form of:
1) dust raising by construction and haulage vehicles, 2) Noise of the above vehicles.
To mitigate the negative impacts, the following measures can be applied:

1. Spray water on the access road close to the neighboring community
2.  Cover the freight of vehicles with canvas or plastic shest
3. No activities at night

b. Offensive Odor and Gasses

Gasses will be generated at landfill site through waste decomposition process. As a
result, offensive odor will be generated through landfill operation and also waste
haulage and landfill operation. Offensive odor may directly affect neighbors, Gasses,
mainly composed of methane may cause spontaneous fire or lead to generation of other
harmful gasses such as formaldehyde. To miﬁgate the ncgati\}e impacts, the following
measures can be applied: '

Cover the freight of haulage vehicles with canvas or plastic sheet.
Provide a green belt as a buffer zone around the landfill site.
Cover the waste layer with soil as soon as possible.

O S I S R

Diffuse gasses safely through ventilation network.
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2) Surface Water and Ground Water Quality

The significant negative impact to surface water and ground water quality is pollution
due to leachate. The major components of leachate is COD, N and P which are about
30,000 mg/¢, 20 mg/¢ and 60 mg/? respectively.

To mitigate the negative impact, leachate recirculation will accelerate waste
decomposition process: COD of leachate supplies the energy source and N&P as
nutrient for microorganism. The other alternative is the natural treatment of leachate
using soil process, ARIFANI & SARWOKO (1992) found out the reduction of COD,
N and P by about 90% can be made possible by 'ﬂowing the leachate to the land with
soil texture of sand:silt:clay = 45%:35%:20%. Irrespective of whatever technology
used, the leachate treatment gives the positive impact.

3) Fiora and Fauna
The flora and fauna that may be affected by LPA operation are:

1. The impact will be interlocked with pollution of water surface by leachate,
especiaily in the wet season because the leachate control is very difficult.

2. Disease carrying vector such as insects and rats will increase because of the solid
wagste disposal.

Measures for mitigation of impact on the aquatic flora and fauna are same as those
for mitigation of leachate.

To reduce insects and rats population, it is effective to cover solid waste with soil
as soon as possible after the waste dumping.

4) Socio-Economic Condition
Land acquisition activity may raise restless opinion in local community.
Especially if the cost of compensation is too low or if the land acquisition

negotiation is not smooth, the project will make the community restless because
the perception of the people on LPA is "the environmentally poor land".
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The general method to solve that problem is to give the reasonable compensation
to the loss of their land and other property.

The procedure of land acquisition and compensation, by government is stipulated
in Kep. Men, Dagri N0.2/1985: If the area of land is less than 5 ha, camai and
lurah take the responsibility, if the area is more than 5 ha, the Nine - Persons -
Committee (Panitia Sembilan) takes responsibility. The stipulated steps of land

-acquisition are :
a.  Coordination meeting among responsible agencies.

b. After the meeting, announcement of the land acquisition is released by
Walikota (Mayor).

c.  Preconditioning meeting with affected community should be held. The
agencies are responsible to arrange meetings with affected community. The
agencies should explain community about the project, and people can ask
some questions.

d. "9 - Persons - Committee” calculate some items of land acquisition. There
are a specification of costs according to land status, building type, land use,
etc. After estimation of costs, they will arrange meetings with the
community again,

The other related stipulations are as follows:

a. The community may propose the compensation costs.

b.  The Government will not give the compensation to the people who live in
the government land.

c. Ifnegotiations with the land owners are not agreeable, then the problem of
compensation can be brought to the court.

d. The compensation costs are paid by the Government.

¢.  That procedure may last for one year.
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Based on the experience in the Surabaya city, the compensation by means of
"money" is the successful factor of the land acquisition.

In construction phase, use of external man power will frustrate the local people
who have no chance to get job from the project. To prevent that, the project must
use the local man power. Use of external man power should be allowed in
specific conditions only.

5) Amenify

In operation phase, the negative impact that need specific mitigation are the aesthetic
disturbance that may be caused through

1. used old trucks to bring the solid waste and
2.  dispersion of paper and other waste by wind to the settlements nearby the site.

The mitigation of these problem is described in section 1) Air Quality and Noise.

The community may full in a restless condition because people have perception that
impact of landfill activities will create security problems. Therefore the sanitary landfill
authority must manage the activities, and give guarantee to community that the landfill
activities is not disturbing aesthetic environment

3.6.5 Evaluation

A detailed assessment of the project impacts was carried out. As a result, an ANDAL
report was prepared. It was then submitted to the Local Commission of AMDAL, Jawa
Timur. The approval letter of ANDAL report was already issued by the Local
Commission as shown in Appendix 5.

Based on the Approval Letter, this project was identified environmentally sound in
terms of both natural and social conditions, if only the executing agency of the project

pays attention to the following issues:

1. The negative impact on Social-Culture to be caused by the operation of new
disposal site.

2.  Pay attention on the aesthetic environment after development of new disposal site.
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Handle leachate and consteuct the leachate retention ponds and to control its
limited state.

Handle air pollution problems such as dust, smell, etc.
Establish green linkage area by planting trees around the disposal site area.

The traffic disturbing or congestion that may be caused by the waste trucks.
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Chapter 4. F/S Component 3: Construction and Rehabilitation of Depo/LPS
& Improvement of Asemrowo Workshop

4.1  Background, Purpose and Qutline of the Project
4.1.1 Construction of New Depo and LPS

At present, KMS has 58 Depo and 102 LPS in Surabaya which serve as small transfer
stations. (A Depo has a small administrative office stationed with an officer, while
I.PS does not have such office.}

The existing Depo and LPS is not sufficient in number at present. In principle, a
Kelurahan should be provided with either a Depo or LPS. In view of the future
increases in population and waste amount, it is considered necessary to construct new
Depo and LPS.

It is planned 24 Depo and 12 LPS will be constructed during the 4 years period
1994/95 - 1997/98. Total construction cost is estimated to be Rp 1,157 million
approximately in 1992 price.

The priority is given to Kelurahan with higher population density in the selection of
the Kelurahan where new Depo or LPS are constructed, as well as in the
determination of order of construction.

4.1.2 Rehabilitaiion of the Existing Depo and LPS

Some of the existing Depo and LPS need rehabilitation with respect to the following

facilities:
1. wall 6. Water pipes and Electricity equipment
2. Office building 7. Enlargement of entrance
3. Drainage 8. Expansion of area
4. Gate
5. Floor

In addition, tree planting around Depo and LPS is advisable as it is effective to make
them look nicer. KMS should identify suitable kinds of trees.
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It is planned that 30 Depo and 34 LPS will be rehabilitated during the.planned 4 years
period 1994/95 - 1997/98.. In addition, it is planned that tree will be planned for 90 %
‘of Depo and LPS during the period. Total cost of the rehabilitation is estimated to be
Rp 184 million,

4.1.3 Improvements of Asemrowo Workshop

In order to improve the vehicle maintenance capacity of Asemrowo Workshop, the
following construction and procurement is planned.

1. Remodeling of the Workshop
2. Procurement of tool and equipment for maintenance and repair

Total cost needed for the above improvements is estimated to be Rp 267 million
approximately in 1992 price. These improvements will be implemented in 1994/95.
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4.2  Project Description
4.2.1 Construction of New Depo and LPS
i) Construction Program

It is planned that 24 new Depo and 12 LPS will be constructed during the 4 years
period from 1994/95 - 1997/98. In each year, 6 Depo and 3 LPS will be constructed.
Table 3.4-2 shows names of Kelurahan where Depo or LPS should be constructed.
Locations of new Depo and LPS are shown in Fig. 3.4-1.

L.and Acquisition

The land ownership status is shown also in Table 3.4-2. Of the 24 Depo and 12 LPS,
it is identified that KMS should purchase land for construction of nine (9) Depo as
shown in the table below. Land for other Depo and LPS is either owned by KMS or
can possibly be made available for KMS free of charge.

Table 3.4-1 Land Acquisition for Censtruction of New Depo and LPS

Land Status Depo LPS
1. Number of Depo & LBS to be constucted 2 12
. Number of Depo & LPS of which land 15 10 1
owned by KMS
3. Number of Depo & LPS of which land 5 11

belongs to other persons or organizations,
but can possibly be made available for
KMS' use free of charge

4. Number of Depo & LPS of which land 9 0
must be purchased (1-2-3)
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Table 3.4-2 Depo and LPS Construction Program
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