Chapter 6 Project Cost

CHAPTER 6 PROJECT COST

6.1 Composition of Project Cost

Project cost is composed of such items as follows:

- Jtem Description
Construction Base Cost Summing up of direct and indirect costs
Engineering Service Cost | Summing up of direct and indirect costs
Compensation Cost Summing up of compensation costs
Administration Cost 7 % of construction base cost and compensation cost

6 % or 10 % of construction base cost, engineering service cost and
compensation cost : :

Price Contingency - | Consideration of rises in prices.

10 % of construction ¢ cost and cngineering service
Value Added Tax . ‘. . 0 bas 08 } ong g s cost
including physical and price contingencies.

Physical Contingency

6.2 Conditions of Project Cost Estimate

The cost estimate is made on the price lével as of the end of July 1999, since the cosf data of
. materials, laborérs, equipment aﬁd other nécéssary itemé for the cost estimate are collected in
this penod The foreign exchange raté applied to the cost estimate is US$ 1.0=Rp. 6,885 and -
¥10= Rp.' 60.39 formally issued by the Bank of Indonesia at that time.

63  Result of Project Cost Estimate

The project cost of each component and total amount are shown in the table below.

_ Component A | - Component B Component C
. West Floodway/ * Jatibarang Urban Drainage
Cost Item Unit Garang River Multipurpose System Total .

Improvement Dam Construction | Improvement
g‘;sc“-?‘(‘;‘;:t“’“ Rp.x10° | 208,995 332,533 150,531 | 692,059
ongieetE  lRpx10'| 18,170 3337 12009 63,561
gggmsm“_ Rp.xi0® | 7o| S 13500 4793 19,003
Adminisuwation | poxi0f| e | 242m 10873 | 49,774
ggﬁffgtmy Rpx10f| - 13,673 37,040 | . 10041 61,654
glg‘::ingency Rpx1Of| . 37489 88509 31302|  157300
yaweAdded tpoxiot| amssa|  as2is| 20,083 | 95855
- [ Rpx10® 321270 . 578,294 239,642 | 1,139,206
Total © = [Yenxi0® 5,320 79,576 3,968 18,364
- C[ussae [ a6.662 83,993 34,306 | 165461
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CHAPTER 7 PROJECT EVALUATION
7.1 General_

Economic analysis appraises a project under study in terms of national and/or regional social
economy by comparing and measuring its economic costs and benefits. In other words,
econormic analysis evaluates a degree of economac 1mpacts ona pro;ect under study that would

brrng about in the natronal andfor regtonal social economy.
7.2 Methodologyr '

'The Project Evaluatron of this time is a review of the evaluation executed in the Peasibility
Study conducted by JICA Study Team in 1993. The way of the pro_|ect evaluauon from the -
viewpoint of economtc aspects in thls stage of the Protect is the same manner appl;ed for the

evaluation in the Feasrbmty Study at that time.

The mesh rnethod is apphed for the estrmatron of lnundatron damages and the beneﬁt of the
Flood Control Sector is the deference of the inundation damages between with- and wrthout—
prOJect The benefit of the: Water Resources Development Sector is estimated based on the low
water pnce at an mtake of a PDAM punﬁcatton plant. The benefit of the Hydropower 7
- Generation is calculated based on the constructron cost and the fuel cost of power production of

a thermal power statlon w1th power output eqmvalent to the hydropower station.
A discount rate of 12 % is 'applied as same as that in _sirnilar projects in Indonesia.
73 Economic Evaldation o

The economic vrabrhty of the pl’O_ICCE is assessed in terrns of Econormc Intemal Rate of Return
(E[RR) Beneﬁt Cost Ratto (B/C) and Net Present Value (NPV) The economic évaluation is
made for the Flood Control ‘Water Resources Development Urban Dramage and Hydropower '
- Generatton sectors and the results of the evaluatton are summanzed in the table below.,

S Results of Econonuc Evaluatron : _ o
Sector | ERR{(%) _B/C - | NPV (Rp.x10%

Flood Control. ~ .o - e 1 19.77 - 178 - 72,201
Water Resources Development S - 22,14 208 . 51,963
UrbanDrarnage S e - 1513 1.29 15,317
Hydropower Generation : 1166 ¢ 0.97 =339
Overall Project ' 18.81 .- _.1.68 139,142
Jatibarj Multipurpose Dam *' ' 1853 166 58,938

_Note *' Sector of I aubarang Multtpurpose Dam is composed of a part of Flood Control Sector Water
Resources Development Sector and Hydropower Generatton Sector
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Chapter 7 Project Evaluation

From the above table, the calculated EIRR of overall Project composed of four (4) sectors is
much higher than the used discount rate of 12 % that is adopted as an appraisal standard of the

project by the Indonesian Government. It means that the proposed Project is economically

sound.

Each EIRR of Flood Control, Water Resources Deve]opmerit and Urban D'rainage Sectore is
much higher than the used discount rate of 12 %. Accordingly, these sectors are considered
economically viable The calculated EIRR of the hyd'rePOWer geherétioh sector is lo‘Wer than

one of the others, but approximately equwalent to the used discount rate of 12 %. The

hydropower generation sector is economically 1mp!emented in accordance with natlonai policy

from the vnewpomt of basic human needs.

A sensumty analy51s is made takmg intc account of fluctuanon of the beneﬁt and cost. The

results are summanzed in the table below.

Results of Sensitivity Analysns

- ERR (%)
Sector ' Cost) - - S - - Benefit . .
S Base | ~ -10% 0% | 30% .
— CIRR (T A SR
Flood Control +10% |5 837 R 1670 13450
. +20% |E 2R
+30% 1157
. Base GSgEE
Water Resources +10% -
Development +20 % ]
' ' : +30 % sl BEA
Base 1091 7
. +i0 % 9.95
Urban Dramege 20 % 912
+30 % 8.39
o . " Base 775
Hydropower +10 % 6.85
Generation : 420 % 608
' +30 % . 539 |
Base e dEgees
I +10 % bk ‘
Overall. ?mject 520 % 11.76
+30% - 1092
Jatibarang +10 % R1263 0
Multipurpose Dam +20 % 11,69
o +30 % 10.87

Under the case of 30 % increase in cost wuh 20 % decrease in beneﬁt and the case of 10 %

mcrease in cost wuh 30 % decre'lse in beneﬁt the EIRR of overall Pr0ject is stlll keepmg

higher than the discount rate of 12 %.
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From the above table, the calcufated EIRR of overall Project composed of four (4) sectors 1s
much higher than the used discount rate of 12 % that is adopted as an appraisal standard of the
project by the Indonesian Government. It means that the proposed Project 1s economically

sound.

Each EIRR of Flood Control, Water Resources Development and Urban Drainage Sectors is
much higher than the used discount rate of 12 %. Accordingly, these sectors are considered
economically viable. The calcutated EIRR of the hydropower generation sector is lower than
one of the others, but approximately equivalent to the used discount rate of 12 %. The
hydropower generation sector is economically implemented in accordance with national policy

from the viewpoint of basic human needs,

A sensitivity analysis is made taking into account of fluctuation of the benefit and cost. The

results are sumrnarized in the table below.

Results of Sensitivity Analysis
EIRR (%)
Benefit

Sector

Cost)

Base
0%
+20 %
+30 %

_ Base
Waier Resources +10 %
Development +20 %
+30 %
Base
+10 %
+20 %
AJ:BO 3
Base
Hydropower + 1) %
Generation +20 %
+30 %

Base
+10 %
+20 %
+30 %

Base
Jatibarang +10%
Multipurpose Dam +20 % N
+30 % 14.89- | 713,60

Flood Contraol

Urban Drainage

Overall Project

Under the case of 30 % increase in cost with 20 % decrease in benefit and the case of 10 %

increase in cost with 30 % decrease in benefit, the EIRR of overall Preject 13 still keeping

higher than the discount rate of 12 %.
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CHAPTER 8 ENVIRONMENTAL IMPACT ASSESSMENT

8.1 Clearance of Environmental Issue

Under the Ministry of Public Works (DPU) (presently called as Ministry of Settlement and
Regional Development), the study on environmental impact analysis was conducted taking
' account of the importance for the protection of natural and social environment. During this
detailed des1gn (DID) study, in accordance with the government regulation “PP No. 51/1993”
_and the regulatron from the State Minister of Envrronment No. Kep. 39[MENKLH/8/ 1996,
following reports were _duly prepared and submitted to the Central Committee (KOMPUS) for

approval.

(1} Terms of Reference of the Env1ronmental Impact Statement (KA- ANDAL)
-(2) Envrronmental Impact Assessment (ANDAL) . -
; 3 | Envxron_mental Management Plan (RKL)

(4) Environmental Monitoring Plan (RPL)

The results of ANDAL were discussed in the official meetings organized by both regional and
central comrmttees (called KOMDA and KOMPUS respectwely) to evaluate the project’ from
the envnronmental point of view. Through the several meetmgs ANDAL RKL and RPL'
" documents have been rect:ﬁed and modified based on ‘the comments and suggestlons from the
.commrttee members and were submltted again. Then, the ﬁnal reports were approved by-

KOMPUS in August 1999

- 82 "Nat_ural _Environment Aspect

The study area covers 204 ki? as a whole catchment area of Garang Rrver of which most of
the part lxe in the Junsdlctron of Semarang City (Kotamadya} and the central area of Semarang
City, so the area has been already developed in terms of social infrastructure due to the

predormnant mﬂuence of urban erwlronment In other word natural forest no longer exrsts in

o the study area to provrde for w1ld ammals habitat or refuge Regenerated woods can be seen

| mstead after namral vegetatron covers have been mtenswely eliminated by cuttmg trees and

ﬁres Under these crrcumstances there is no endangered species of fauna nor protected ﬂora

I the proposed area of J'atibaran'g Multipurpose 'D'ar'n and reservoir, a city park ealled “Goa

Kreo” is situated with a symbolic cave as Moslem's holy place. The park is managed by |
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Chapter 8 Environmental Ipact Assessment

Tourism Agency (Dinas Pariwisata) under Municipality and expected to earn Rp. 14 million of
annual revenue from about 34,000 visitors. People enjoy spending time in weekend in this
recreation site. The park environment makes suitable habitat for monkeys, too. It is _reported
that the number of heads reaches about 200 and they are taken care of by the Agency. Although
this park will become isolated when the reservoir is filled up wrth warer‘ a pedesman bridge

will be constructed to approach the park.

Heavy metal contents have been detected from thé bottom deposir of rivers in the urban areas.
It should be noted that Asin, Semarang and Baru rivers are char_act_erized by the high
concentration of .Cu, Cr, Zn and Pb. This undesirable aquatic environment is obviously
attributed to the industrial waste discharge. It will be, therefore, necessary to take proper

measur_es in construction stage when dredged material is disposed at the land reclamation site.

83 - Social Environmental Aspecr

' Social environment involves numerous factors associated with human re!ationship and
interactions. Land acquisition and resettlement are con31dered {0 be the most sngnlfreant issues

in this regard. The required land is scattered as the project is composed of three major

components with d1fferent charactensucs Urban dramage scheme, for example, needs to -

cons:der resettlement plan for affected people resultmg from house evacuauon Meanwhlie '
dam will affect vast area of farmland and woods in and around proposed reservmr s1te The area

of land acqursmon and number of houses to be resettled are summanzed as below:

Component . Land Acquisition ._House Evacuation
A: West Floodway/Garang River Improvement | - . 26ha --2 anits
B: Jatibarang Multipurpose Dam Construction 150.0 ha : -
C: Urban Drainage System Improvement - A7 ha 3 units
: Total - 1573 ha ' 5 units

Further information is given as follows:
831 West Floodwa'yl(}_arang River Improvement

Land acquisition 1s necessary for constructzon ‘of the proposed earth dlke and dramage by pass
channel on the r1ght river bank in the river stretch between North ng Road Bndge and the
nver mouth, and the arca at the conﬂuence of Garang River and Kreo Rivers. The area berween
_ North ng Road Budge and the river mouth i is 2 new]y developed land by reclalmmg the
- coastal area in recent years, and the reclamauon is still belng undertaken The objectwe areas

belongmg to a pm'ale land developer and a resndent have an area of about 26, 000 m? in total

§-2
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A meeting of which agenda is “Development and Improvement of River Mouth Area” was held
at Provincial Public Works Office (DINAS PU) on September 3, '1998. among DINAS PU,
JRATUNSELUNA Project Office, Semarang City, land developers and the JICA Study Team.
On the occasion, DINAS PU informed the private land developers of the necessary land
acquisition area for West Floodway/Garang River improvement'works. The developers,
basically, accepted the request from the Public Works Office. Therefore, it is expected that the
land acquisition will be executed smoothly without any delay after the completion of JICA’s

detailed design works,

~ Astothe house.evacuati-on, only two (2) units ot' houses are affected by the project'works in the
' upper r.ea_ches of Gara.ng. River. Apparently, these houses are pi'aced in the oategory of semi-
permane'nt house. For the smooth irnp]ementation of the Project, it is recommended that the
project office takes necessary action for the house evacuation immediately after the detailed

_ design.
832 Jatibarang Multipurpo_se Dam Construetion

The component of atibarang Multibﬂrpos'e .Dam Construction will affect reiatively wide area
of farmland and woods in and around proposed damsite including the reservoir area. The total
_ reqmred area for the constructlon of dam and reservo1r is esumated at about 150 ha of land
. whrch is presently used for paddy, upland small plantanon woods and so on, and no people are

lmng there so that resettiement work 1s not requlred

Problem during land aeqliisition 'will not occur due to its land use pattern. It is confirmed that
“whole required area is covered with only farm land and unuttlnzed land. Under such
'cucumstances land acqu1s1tlon will be smoothly conducted on cash-based compensatron

__wh1ch is supposed to be the_most realistic option.
833 Urban Drainage System Improvemen.t
Land 'acq"uisition‘ is neeessary' for construetion of _the' proposed_ Asin Retarding Pond, Asin
* Pumping Station, Baru RetardingrPond' Bandarharjo West Secondary channel and Baru
Conveyance Channei The total area is 47 000 m? belonglng to the Semarang Harbor Authorlty
Presently the area is unused land and the change of land use into dramage facrlrtles was

.approved by the Mayor of Semarang Cny Therefor itis expected that the land acquisition w1ll

- be executed smoothy w1thout any dela_v after the completion of JICA s detalled desrgn works.

' As to the _house evacuation, only three (3) uniits of house are affe_cted in As.in Drainage System
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Improvement (Package-2). The land for refocation is to be prepared in the construction work of
Asin Retarding Pond. It is recommended that the project office takes necessary action for the
* house evacuation immediately after the detailed design.

84 Environmental Management Plan

Based on the impact study, the environmental management plan was formulated with a view of
preventing and mitigating negative impaéts as well as enhancing positive strategic impacts. A
wide range of environmental issues was discussed as a basic approach to the establishment of
proper management plan. There are three stages in managing approach such as (1) p're-
constniction, {2) constructidn, and (3) pdst~coﬁstmction. Further details can be referred to
Table 8.1. | | | |

8.5 En}'irohmental Monitoring Pla'n

* The monitoring work has to be performed periodically for a certain period depending on the
subject parameters. The 1mpact source varxes accordmg to the prOJect stage Frequency and

duration to rmt:gate enwronmental impacts are summarized as follows

Stage Monitoring Item Frequency aid Duration
Pre- | Land issues and social unrest Monthly-based momtormg for as long as .'
. . - problems exist,
Construction = S ' © | Weéekly-based monitoring for transplanted
Stage Roadsn_de trees along the west floodway_ trees until embankment work is completed.
: o Monthly basis for the dam project and twice
Noise and air poliution a month for the river improvement project as
o o “well as the urban drainage project.
: .| Water quality, sedimentation, road Monihly-based monitoring during the
Construction - -
Stage damagc and aquatic biota : construction period.
- | Traffic disturbance, sand quarry Weekly-based monitoring dunng the .
operation and dredged material construction period.
Water intake facilities, railway bndge Daily—based monitoring during the
and ferry boat service construction period.
_ Illegal lan g use Bi-monthly (twice a month} basis for
minintum iwo(2) years.
Water quality (reservoir and rwer), fish | Monthly-based monitoring without Iimit of
| farming and sediment disposal site duration unless otherwise specified.
. | Land slide an d Goa Kreo park o Monthly based momtormg for mlnlmum
Post- two(2) years. :
Construction Land use pattern, land subsndence and | Every six({6) months wuhout limit of
Stage river morphology duration unless otherwise specified.
Flood mitigation Every rainy season without limit of duration.
Water intake facilities Daily-based momtormg w:lhoul limit of
- duration, -
Puinp opefalién Bi-monthly-based momlonng wuhoul limit
: of duration.
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CHAPTER 9 ORGANIZATION FOR MAINTENANCE AND
OPERATION

The managemen{ and operatlon of the facilities designed in this pr()}ect are done by the
Provincial Government of Central Java for West Floodway / QGarang River ancl Jatlbarang
Multipurpose Dam, and by Semarang Mumc:lpal Office for Urban Drainage Facxlxtles_. The

organization for maintenance and operation for each component of the Project are summarized

hereinafter.

9.1  West Floodway / Garang River

According to the new Regionai Regulation on t_he organization and procedures of Central Java
Province, operation and maintenance of the rive_t facilities are carried out by Jraghng-
Tuntang West Water Resources Management Unit which is under the I—Ie‘ad' of Water
Resources Devel()pment Servxce Central Java Province. West Floodway & Garang River
Lower Reaches Operatlon & Maintenance Office and Smmngan Weir Operation &
Maintenance Management Office are established anew in the Operatlonal Management

Section (refer to Fig. 9. 1).

9.2 Jatibarang Multipui‘pose Dam

Accordmg 1o the new Reglonal Regulat:on on the organlz.atton and procedures of Central Java
Province, operatlon and mamtenance of the river fac1llt1es are camed out by Jragung-
Tuntang West Water Resources Management Unit, which is under the Head of Water

Resources Development Service, Central Java Province. Jatibarang Mult:purpose Dam -
| Operatien & Maintenence Management Office is established anew in the Operational

Management Section (refer to Fig. 9.1).
93 Urban'Drainage Fac'ilities

Accordmg to the Munlclpal Regulatxon on the orgamzanon and procedures Settlement
. Environment Sub Section under Drainage and Samtatlon Technology Sectlon of Mumclpal
Pubhc Works Service is in charge of operatlon and maintenance of the proposed dramage

: system (refer to Fig 9.2).

" In order to redu_c_e the financial burden of the Municipel_ Government ‘and secure daily

operation and maintenance, a part of operation and maintenance costs is shared by the

9.1



Chapter 9 Organization for Maintenance and
Operation

beneficiaries of the proposed pumping system since the budget for the operatton and

maintenance is limited in the Mumcnpallty

For collecting contributions from the bencﬁc;anes and control the payrnent a resident
association is established. Here "resident” means not only person who lives in but also person
who owns a factory, storehouse or office building which Iocated in the pump dralnage area.

The resident association should be the cooperatwes which is a legal body or a corporation.
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CHAPTER 10 RIVER BASIN MANAGEMENT PLAN

10.1 Basic Issues and Problems

The Garang river basin comptises part of Semarang City in thc' north and two other regencies,
Kendal and Semarang in the south. As population of Semarang City, the capital city of Central
Java Province, increases by nearly 2.1 % annually, urban area is expandmg toward the south.
This trend can be seen in the upper basin of Garang Rtver pamcularly in Gunungpatl and
Mijen sub dlstncts where the phenomenon is proved by annual populatlon growth rate wh1ch

indicate 3.7 % and 2.9 % respectlvely.

Under these cir_cumstan_ces, urban environment has not been discussed to cope with

develoi)rnent schemes In fact it has been always left behind urban development issues. As a

result the clty is now facmg many problems as by- products of development. In dealing with
”these adverse effects 1t is tmportant to realtze that urban enwronmental 1ssues are closely

concerned w1th water-related matters. From this pomt of view scrupulous attention shall be

pa1d to the whole Garang nver bastn as well as the central area of the city, and all available

mformatton have to be collected in an effort to study ex1st1ng problems therein in terms of river

basin management In thls regard, major problems and issues to be further discussed are

'abstracted as follows

(1) Land subsrdence is developing in the northem central part of the city due to the excess
' pumping up of groundwater from the coastal plam aqutfer by industrial and
commerc:al sectors. The number of deep wells in Semarang Ctty was 3001 in 1989 but
~this number was increased to 700 in 1997. Such uncontrolled developrnent of
groundwater resource has caused detenoratton of circumstances resulting from
.bracklsh water mtrusron and land sub31dence Regulanon for Water Pollution Control

PP20 1990 covers only surface water and is not apphcable to the groundwater

(2) 'Stnce there is no sewerage system nor treatment plant for the domestic wastes in
Semarang Ctty, dlscharge of such wastewater may result in a great contnbutlon to the

total organic load and microbiological concentration in the river water.

© (3)  Wastewater discharge from manufacturing plants is uncontrolled, regardless of
| -whether they are equnpped with. treatment plant or not. Industnal wastes in general
contain heavy metals or hazardous substances to the human health Accordmg to the -

- information of.Enwronmental Bureaun in t_he Prov1nc1al Government, there are 89

10-1
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(4)

®

©

7 arises over an extenswe area of the river basin and as a result the river carries washload

(7)

industrial plants in Semarang City. Among those companies 18 are located upstream of

PDAM water intake.

Solid waste is currently disposed in city’s sole landfill site, located at 8.5 km upstream

of PDAM water intake, managed by the Municipal Cleani.ng Agency (Dinas

Kebersihan Kotamadya) The volume of refuse properiy collected and disposed of is

' estimated at 1, 130m*a day, mcludmg not only domestic wastes but also commerc:ai

mdustnal and even medical wastes as well so that it is also belng used as a hazardous
waste drsposal site. Although the locat1on isa lrttle way from Kreo River, no protectron
measure is taken agamst teach and runoff from the landﬁll srte to the river. T hls_

mtuatlon may result in serlous water pollutlon unless appropnate measure is taken

Housmg complexes are constructed or gomg to be developed in the upper river basm to

l' cope w:th rapidly expandlng urban populatlon A new satelhte town is planned to be '

constructed in sub—drstnct Muen upstream of the proposed dam site. The project

reqmres 1, 220 ha of land, of whlch about 50 % is to be used for housmg area where

N more than 5 000 farm]tes can be accommodated Housmg development is one of the

' ma_;or concems with 1mpact assessmeut in terms of river basin management and

control It 15, as a matter of course, dependent upon the partrcu]ar project size and _

-'locatlon but its actwrty mvolves topsml femoving whlch may result m 8011 erosion,

sediment on rivers downstream and massive flood dlscharge

As natural vegetatron cover has been npped off by the iand development soxl erosion -

as weH as bedload downstream It occurs at lntermlttent 1ntervals that are related
'mostly to the rainfall mtensrty 8011 erosmn is the major source of turblduy in

' surface»water and sedlmentanon as well in the downstream stretches Sedrmentation

which takes piace at an 1ntersectron pomt results 1n reductlon n passmg capacrty of

the channel and as a result causes overtopping in case of ﬂood Closer rnon;tormg

_ pracuces on the aggradauon at-an mtersecuon pomt is requlred Dredgmg work must -

be undertaken in case aggradatlon takes p]ace

The Mumcrpahty ofﬁcrally authorrzes 17 small local compames 10 do sand quarry
operauon business on Garang and Kreo rivers. Quany area allocated to each of them

ranges from 500 m” to 2,000 m? but its daily produc_tlo_n is not clear. According to the.

“Tax Office, the last year's tevenue from the quarry company was Rp400000, _

calculated on the basis of Rp.SO(_)/t’on. The annual production, therefore, amounts to

10-
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Chapter 10 River Basin Management Plan

800 tons, which is rather skeptical and unreliable figure to show the real situation. The
production volume may be reported underestimated, Nearly 70 workers arc engaged in
this jo’n. They simply scoop the sand with bucket in the river bed and store it up on the
banks. The broker comes to the site once in a while to buy the materials. Spot delivery
price is Rp.20,000/m’ for sand; whereas Rp.15,000/m’ for cobble. However; an
excessive quarry Qper'ation in the river bed will cause adverse effects .to both river

‘structures and aquatic environment.

(8) PDAM is currently taking about 1.0 m’/sec of water from Garang River and pumping it
up to its own treatment plant. Sludge deposits, by-products of water treatment, is
' discharged back to the ritfer_ at some 50 m downstream from the intake. This system

may result in incréased sediment Ioad in the lower basin.

(9) - Apart from the admtmstrattve 1n1t1at1ves for public services, it is absolutely necessary
to enhance pubhc awareness and consctousness of the 1mportance of river.
envxronrnent. This can be 2 basic pohcy for oyerall river basm management, but in fact,

many people tend to consider the river or open channel as a waste disposal site.
10.2  Key Ideas and Countermeasures

Problems deécn'bed above are eor_teiated to each other and may be arisen from the large-scaled
human intervention for the last few decades. Basically, countenneasutes should be taken in
such a way that land management techmques and conservation practices are undertaken in rural

areas, whereas structural and hydrological control are condncted in urban areas.

Long term and short term approaches can be cons:dered for effecnvely and economtcally '
- viable measures, and strateglcally the management practlce can be spht into two types such as
stmcmral and nonstructural measures Setting target years for 2003 for short term and 2008 for

_ long term, measures and practices for the River Basin Management are descnbed as follows
- Shert Term Program

' Sh_ert term program involves various schemes to support and accomplish on-going study and
. activities. It is important to consider that structufal measures would ot be achieved

successfully w_itheut"prepe'r coordination and harmony With non-structural measures. For
| :ex'ampie. .ée'l'id:Waét_e collection and dispdsal systém needs to be improved with a new sanitary
landfill site and eqninment_, nut:at _the same time strict control sjstem'ia required to nto_tect '

:disposal place from entering hazardous wastes. In this sense penaity law should be established.
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Soil conservation scheme should be enhanced as part of environmental campaign emphasizing
the need to promote reforestation and soil crosion control, These activities have to be
performed in the upper basin associated with control of land and housing development
Installation of septic tanks should also bc accelerated in line with PROKASIH. Regardmg
hydrogeological balance between groundwater abstraction and land subsidence, in-depth
mt”ormatron is absolutely necessary in order to provide analytlcal output and key ideas for
future action program. Short term program of structural and nonstructural measures on Tiver

basin management are summarlzcd in the table below

_Strategic Approaches and Measures (Short Term)

Structural Measures S Nonstructural Measures
- Installation of septic tanks . - Inter-institutional coordination and collaboration
- Construction of new sanitary land-fill site | - Strengthening of solid waste control and
- Procurement of garbage collection management sysiem
-equipment : - Enforcement of monitoring system for both river
- Reforestation by raprdly growrng ‘water quality and industrial waste discharge
vegetation . , © | - Establishment of penalty law for waste disposal
- Soil erosion control by runoff collectton | - Monitoring of land subsidence and groundwater
basin. S level
- Improvement of PDAM sediment - Sludy on hydrological balance to detcrmme opttmum
discharge system groundwater abstraction
' - Revision of regulatmn for Water Pollutlon Control
PP20/1990 to include groundwater
- Strict control and management for groundwater
development _
- Control of landfhousrng dcvelopment in the upper _
basin . .

Long Term program

As ultimate structural measures, surface water resources dcvelo'prnent'and the imtallation of
public sewerage system and mdustnal wastes treatment plants are hrghlrghted in long term |
program. The lmplementatron of these prq;ects wrll require pre—condtllons such .as. hnge
investment and public consensus. In this respect new law or regulatlon should be establmhed g
and enforced to impose tax for beneficiaries of sewerage system so that revenue can be used forr _

the operation and maintenance of the facrltttes It is sugg ested that the Govemment provides

industries with financial asmstance or subS1dy for the mstallauon of waqtes treatment plant. On
the other hand, the regulatron must be apphcable to those who are rdenttﬁed as po]luters They
are lrable to pay for penalty based on “Pollutcr s Pay Prmciplc” Strategic approaches and

measures are summanzed in the table below
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Strategic Approaches and Measures (Long Term)

Structural Measures Nonstructural Mcasures
- Surface water resources development - | - Enhancement of public awareness of environment
- Instaflation of public sewerage system and} - Improvement of raw water quality lo clear the
treatment plant ' standards to full satisfaction

- Installation or improvement of treatment | - Upraising of garbage collection rate to 90 %
plants for industrial wastes

- Reforestation and vegetation coverage in| pay principle”
developed land

- Construction of check dams {Sabo Dam) or persons

- Gulley erosion control. by means of | - Prohibition of quarry operation in the river
tecracing work

- Establishment of law or regulation for * polluter s

- Government subsidy system for prtvate companies

- Dredging Work at an intersection point

10.3

KON

On-going Countermeasures and Practices
Groundwater Monitoring and Control

Envrronmental Impact Assessment Board (BAPEDAL) under the Mlntstry of

: Envrronment is undenakmg groundwater monitoring and control prolect as part of the

nattonal envnronmental program with a techntcal assistance from the British

Government so called BAPEDAL ODA Program Sernarang City was selected as a

' pilot prolect srnce it had been ranked in the highest pnonty This pro;ect was started in
~ April, 1996 and completed in Ma.rch 1998. ln this connectton the \/Itntng Agency of

the Central J ava Provtnctal Govemment is playing a role as pro]eot coordinator and

Dtrectorate General of Geology in Bandung is aiso involved in relattve investigations -

for the projeet.

The prolect mcludes techntcal assrstance and suggesttve approach to the mstttuttonal

strengthentng for the groundwater management and- control focusmg on coastal .

i aqu1fer and Ungaran aqutfer which are considered to be the major groundwater

_reserves in Semarang City. In this ptlot pro;ect 28 observatron wells were mstalled in

rnamly coastal area with the view of momtormct groundwater abstractron and quality.

It indicates th'at the fall of groun'dwfater levels occur in coastal areas as a result of
over—development of groundwater reservou' and land is subsrdmg subsequently It also
mention that the groundwater table has lowered by {Ominan extensrve area and even

by 20 m in eastern section of Semarang City. Consequently, itis warmng that land

3 ) subs1dence of 5 m may occur resulttng from 20 m down in groundwater levels. This

. may mduce qualtty degradatlon due to the hracktsh water intrusion.
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@

_ (3)._

Current groundwater abstraction in Semarang City is still not clear enough in terms of
quantity. According to the study report on. Groundwater Conservation in Semarang
City and .'Surrounding Areas conducted in 1993 by the Sub-directorate of
'Hvdrogeoiogy in Bandung, daily abstraction was estimated at 100,800 m’ in the area '

covering whole Semarang Municipality and Semarang Regency.

Knowmg the actual criticai conchtlons of land subsrdence and pollutmn risk over
coastal areas, it is p]anned to relocate present industrial zone into Tugu Regeney and

Genuk cheney in order to reduce groundwater consumptlon It is a]so necessat"y L)

enhance surface-water resources development in line w1th restrlctron and control of

groundwater abstraction. This is rather long- term plan but the basic concept is to
determine optimum use of groundwater resources taking account of hydrogeological

balance.

Surface-water Resources Deve10pment

| 'Apart frorn proposed J atlbarang Mult:purpose Dam construeuon Kedung Ombo
reservoir located about 50 km southeast of Semarang Ctty is nearly completed anmng

- at supplymg 225 rnls domestic and mdustnai water The development of this

surface-water resource has been long expected for the benefit of Semarang cmmen

| PDAM e:ty water supply enterpnse plans to beneﬁt from the water transfer frorn :

' Kudnng Ombo reservorr through Klambu Welr to Kudu located at northeast edge of

Semarang Ctty

. The above raw water transmission project is undertaken by JRATUNSELUNA Project

Office. The first phase will be completed at the end of 2000 to conduct 1.25 m*s of

mumcrpal water, however the schedu!e of the second phase i is not clear. PDAM water

supply pro_]ect is des:gned to take 1 25 m ls of water from Kudu for the ﬁrst phase and -

l 00 m’fs for the second phase However, the ﬁrst phase work is behmd the schedule '
due {0 mamty ﬁnancxal difficulties. Tt is still on- gomg process 1n the hope that all works

be aclueved by the end of 2000. The first phase is financed by IBRD and the second

- phase, on the other hand will be 1mp]emented under BOT system

SoiI Conservation

Soil conservatlon in the upper basin of Garang River is undertaken by two drfferent

' tnsututtons National Deve}opment P}anmng Board (BAPPEDA) and Forestry Office

of each Regency concemned. Practical works and activities are described as follows:

10-6
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BAPPEDA

The study on agro-climatology and land characteristics in the Garang river basin
is now being conducted as part of watershed management under BAPPEDA in
collaboration with Soil Research Center of Bogor, Food Plant Protection

Agency (BPTP) and Center for International Cooperation in Agricultural

“Research for Development (CIRAD) in France.

The study includes establishment of farming system and cropping pattern to be
introduced in the deforested areas in terms of erosion control and soil
coneervation, and bench terraoe is enhanced to the local farmers with the aim of
selectirlg' suitable cover crops under the technical guidanoe of the above
assisting agencies. Su_clt s_oi'l conservation by crop _rnanagement is currently

carried out in three pilot fanns such as Pagrsad (3 ha), Gunungpati (4 ha) and

Gonoharjo (3 ha), whefe the land is used for intensive cultivation of such crops

“as water melon, corn, onion, groundnuts, ginger, green pepper and so on.

So far study re's'ults are practically ot obt’ainable as the recording time is too
short to analyze the data. Consequently, it can be hardly explained in -
quanntauve way on how much effect the crops may glve on :,oﬂ protectlon and

erosion control
Setnarang Regency

The area of abont 80 km in the uppermost basm of Garang R:ver is fallen in'the

| _]unSdlCthIl of Semarang Regency and managed by the Forestry Office of

_Ungaran sm_ce its establishment of 1994. Th_ls Ofﬁce is engaged in the practical

' fielcl WOrk manage'ment in relation to soil conservation and water recharging,

. and its strategic operatlon cons1sts of two major act1v1t1es such as reforestatton

enhancement and structural approach

According to the last three (3) years record, reforestation has been achieved for

about 170 ha of sloped' land in mainly sub-district of Ungafan Although the

Ofﬁce is desirous of plantmg 400 000 trees a year, this number is far beyond the

reallty because in real case it reaches only 10 % of the above at the maximum

. efforts due to the budget constramt

| Structural measur_es‘ are also taken as part 'of_ operation program. This includes

10-7
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construction of check dams (sabo dams), recharge wells and storage reservoirs
- and rehabilitation of terrace-shaped land. Well construction seems to be the
most frequent case with the aim of obtaining significant effects such as

protection of surface runoff and groundwater recharging,
(¢}  Kendal Regency

Uppermost basin of Kreo River is under tlle adminiatration of Kendal Regency.
It covers about 26 km2 consisting of two s'ub-districts, Limbangan and Boija.
Forestry Office in Kendal owns 4 ha of nursery garden in 7 different sites in the
Regency and is ln_eharge of forest management. There are 18 forest extensionist,

of which 2 are assigned for Limbangan and 3 are for Boja.

Operation work started in 1994/95 With.refor’estation of 25 ha of land in
o erbangan in collaboratlon wrth local farmers S1nce then the operatlon has
contmued to cover 25 ha every year except ﬁscal year 1997/98 due to'the budget
cut. So far 75 ha of reforestatton -and 25 ha of terrace rehabrhtauon were

' __ach:eved in the sald two sub-dtstncts

With'regard_to structural measures, the Office has undertaken the construction

of 45 recharge wells together with 42 small storage reservoirs.
(4) ~ Solid Waste Management

Study is being conducted under SSUDP to select a new sanitary landﬁll 51te and the .
' report will be eompleted in July 1998 . So far six (6) altematwe cases are proposed to. |
.the Mumclpality Final decision will be made after due eonsrderahon between lacal
authorities concemed and an early 1mplementat10n is expected to set up. ﬁnal disposat
area because exrstmg site will be no longer used in 2003, Th1s project shall include
management system to control both quallty and quantlty of refuse $0 that any 1ndustrtal |

and medical wastes are not allowed to be brought in.
.10.4 | Land Subsidence

Among the problems with regards to the river basm management menttoned in 101+ Basic
Tssues and Problems”, land subsndence is most serious’ and urgent matter to be solved.

Therefore, the present situation, countermeasures and momtonng whlch have been taken or

shall be taken are mentloned hereafter

10-8
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Present Situation

In the past decade, land subsidence was caused in the coastal area of Semarang
Municipality due to the excess exploitation of groundwater by the industrial sector and

is expanding in termos of area toward the central and eastern areas of Semarang City. As

~ aresult of the leveling survey done in August 1997 and 1998 by the JICA Study Team,

all of the eight (8) bench marks which were established by the JICA Study Team were

found to be subsided 4.0cm on an average with the range of 1.2 cm to 10.0 cm annually.
Countermeasures agziinst Land Subsidence

Sint_:e the cost of groundwater use is relatively low, its use is widely ranged from

* domestic to industrial. On the other hand, groundwater intake is the cause of land

subsidence which makes huge loses of asséts and activities of the people, its regulation

should be planned carefully and comprehenswcly Measures agamst Eand subsidence

can be categonzed to (1y Momtonng, (2) Prevention Measures and (3) Disaster

Preventmn as follows

!.[ s deninst 1 .'ISI-"I

. Survéy on Groundwater
' Intake

— Monitoring Survey on Land Subs_idénce

— Survey on Groundwater Lavel

Restriction of Groundwater
. Intake

Measures for I Prevention E Guidanca of F!’eductiaﬁ
Land Subsidenoel Measures Economizalion of Water Use

" Secuting/Supplying
' Ntémativ_eWaler_

' Construction of Dikes

Ijisaster
Pre\fenﬁon

Construction of Urbari
Drainage Faciiity -
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Moni[.oring includes surveys on land snbsidence, amount of groundwater intake and
groundwater levels, Pre#ention measures should include not only restriction of
groundwater intake but also plans of groundwater red_uction/eeonomimtion and
alternative water supp!y. for'_ the effective conversion of water sources. Finally, as
structural measures, construction works of a dam whose design are in progress in this

Study is necessary for an alternative water sauce.
Present Regulations

Following regulations have been enacted to regulate the groundwater in Semarang
City. -

N Provincia! Regulation No. S/1985 on Groundvrater Intake requires the license of

the Provincial Government for groundwater dnihng andfor use for any purpose.

Article 24 of the Regulation provrdes that Groundwater intake w1thout license results
in vrolatron m terms of General Prevrslons of I’enal Code, whrch strpulales a
| 'maxrmum of snr months in pnson The Letter of the Governor of the Central Java

- Province (No 546. 2/029618 dated October 6th 1993) on Closmg of Part of _

Semarang Mumcrpalrty and Demak Regency for New Groundwater,

L Intake!Drrllmg prohrbrts 1ssumg new hcenses as well as renewal of hcenses in almost

all the area near the coast in Semaran g Municipality excepl for the purpose of dnnkmg
and domestic use. Thus, after the term of all existing hcenses are expired (three years)

no groundwater intake is perrmtted except for dnnkmg and domestic use.

The Decision' 'of_ the Governor of the Cent'ral Java Province (No. 5462/ 1.08'/ 1992) on

Establishment of Groundwater- Control and Supervision Committee stipulates the

establ:shment of orgamzatron for the control and supervrsron of groundwater intake.
- The Committee consists of Heads of related Services of the Provmce The Execuuve

: Charrrnan is the Head of Mmmg Servrce whlch is in charge of groundwater affalrs

| On the other hand the Decrsron nf the Mayor of Semarang Mumcrpahty (No. -

546. 2/148/1994) on Obhgatlon to Make Absorptlon Well requires new burldlngs to

be equlpped with absorptlon wells, whlch leads rain water into the groundwater layer.

The reason. ig as follows.

10-10
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Monitoring on Land Subsidence

There is no data directly surveyed on land subsidence in Semarang City except one,
which was surveyed in the period between August 1997 and August 1998 by the JICA
Study Team. -

To grasp the present situation of land subsidence in Semarang City, to monitor land

subsidence by leveling survey is quite important.

JICA _mdonesia Office has decided in 2000 to dispatch an expett to Semarang to
conduct leveling survey of bench marks, which were established by the JICA Study

Teani in 1997 and'to 'ceIlect other data related to land subsidence. -

Even' though there are Some regulations to control the greund\vater exploitation these

' regulatlons are not utthzed effecttvely and, as a result, land submdence is progressmg

" in the coastal and central areas of Semarang City.

' 'Followmgs are the suggesttons to control the groundwater and to prevent further

development of land submdence in Semarang Clty
(a) :Resear_chfStudy for Land 'Subsi'denee.Prevention' _

The following shouid be ptomoted_frem the view point of land subsidence
prevention: researches/studies inbluding land subsidence, groundwater level,
ground level, investigation of subsidence mechanism, moderating groundwater
B abstraction, fostering groundwater munitoﬁng inciuding land level survey and
groundwater level survey Responsibilities of related authontles for researches,

- studies and surveys should be clarified.

(b) Allocation of Personnel and Budget to Violation Detection

' Necessary staff for detection of violations should be designated in Exploitation
Supervisitm Sectton' of Mintng Supervision Sub-Service in Provincial Mining
| Service. At the same time enough budget for the detectton should be allocated.
' A part of such budget can be financed by creatlng new ﬁnes for the violation,

WhiCh is not stipulated in the Regulation (explained below).
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(e)

Effective Sanctions against Violations .

Additional sunctions should be stipulated in the Regulation in order fo

implement the Regulation effectively and timely. Examples are as follows:

Fine: Groundwater is used mainly because it is cheaper than surface water _
whieh: should be processed. Fine should be high enough to make the violation
eostly and users convert to the surface water. In addition, the budget necessary

to implement the Regulation can partially financed by the revenue from the fine.

Publicatien of Violators: Sometimes fines are not enou gh to prevent violations.
Names of recidivists or extreme/repeatmg violators should be published. Bad

reputatlon is sometimes very costly for those who does not care the fine

Q]gﬂng_ofﬂel_s New well dnllmg can be detected eas;ly But 1ntake from

) _exlstmg wells i in secret is very dift" cult to be found Thus wells except shallow

wells should be closed or sealed not to' be used after the explrauon of ltcenseq

Securin g/ Supplying Alt_emative_Weter Source and E_co_nomizing Water Use

New water sources should be developed to secure stable supply of alternative
water, and efficient use of groundwater should be promoted to appropnate '

excess water to altemattve use,

Leveling Survey of Bench Marks

'Levelmg survey of bench marks establlshed by the JICA Study Team in 1997

" “shall be continued at least once a year to collect data on land subSJdence
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CHAPTER 11 IMPLEMENTATION OF THE PROJECT

11.1  Project Component

The Project consists of three (3) compo_nents, (a) West Floodway / Garang River Improvement,
(b} Jatibarang Multiputpose Dam Construction and (c) Urban Drainage System Improvement.
Since the implementation of the Project is different at each component, the description for the

implementation is made component by component.
112 Executing Office

| '_The organization of the Central Government of Indones'tet was drastically changed in October
1999. As of August 2000, the responsible offices for the implementation of the Project would
be the Directorate Generul of .Ru'rai' Development for compdnents “A” and “B”, and tne
Directorate General of Urban Development for component "C” Mm1stry of Settlement and
Regtona[ Development (KIMBANGW]L) '

113 _Executing Method

_ The detailed engxneenng desngn for the PrOJect was conducted under the JICA Development
: A331stance Program.. It is expected that constructton of the Project wdi be carded out
_ 1mmed1ately after this D/D. The 1mplementat10_n of the Pro_]ect is expected to be undertaken
‘under the financial assistance by a foreign.deueloped country. Therefore the pro'cedure of the
1mplementatton will follow to a guideline of a financial as31stance agency of the country as

well as the laws and regulatlons of the Govemment of Indonesm

114 Implementa.tion of Component (a) West Floodway / Garang River Improvement
Packaging

The whole construction'works of component (a) are d_i_vided into three (3)' packages as follows:

o : Package 1 West FloodwaylGarang River Improvement Works
(Rtver mouth to the conﬂuence with Kreo RIVBI' L=9 76 km)
E Package 2 Reconstruction of Stmongan Weir ' '

- Package 3: Raising of Railway Bridge

NI



Chapfer.H Implementation of the Project

Implementation Schedule

The major process and its presumed schedule for the implementation is tabulated as below:

Major Work Item Period

1. Detailed Design - :
1-1. Detailed Design including Tender Documents - Aug. 1997 - Mar, 2000
1-2. Approval on ANDAL and RKI/RPL . . - : . Aug, 1599

2 Construction of the Project
- 2-1, Package | : ~_Apr. 2001 - Nov. 2003
2-2. Package 2 : - Feb. 2001 - Oct. 2003
2-3. Package 3 : . Apr. 2001 - Oct, 2002

11.5 * Implementation of Component (h) Jatibarang Multipurpoee Dam Construction
. Packaging
_ The whole construction works of component (b) are divided into tWo 2) packages as follows:

Package 1 Jatrbarang Mulnpurpose Dam mcludmg Appurtenant Struetures
' Package 2 Operation and Maintenance Burldrngs and Goa Kreo Br:dge

-. B . . . .

‘The major process and its presumed schedule for the implementation is tabulated as below:

.MajorProcess L . f . - Period -
1. Detalled Design ' I B
1-1. Detailed Design mcludmg Tender Documents ' _Aug. 1997 - Aug. 2000
~ 1-2. Approval on ANDAL and RKL/RPL o4 - - Aung 1999
2. Construction of the Project . ' R
. 2-1.Packagel . . e - Apr. 2001 - Dec. 2004
" 2-2, Package 2 ' 5 B Apr. 2002 - Apr. 2004

11.6  Implementation of Component_ (c) Urban Drainage System Improvement
: Cavine
The whole construction wor_ks of component ('c) are divided into three 3 packages as follows:

Package i Semarang Rlver Dramage System Improvement
Package 2: Asin River Dramage System Improvement _

Package 3: B_andarharjo Drainage System Improvement

-2
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Chapter 11 Implementation of the Project

The major process and its presumed schedule for the implementation is tabulated as below:

Major Work Item Period
1. Detailed Design
1-1. Detailed Design including Tcnder Docunients Aug. 1997 - Aug. 2000
1-2. Approval on ANDAL and RKL/RPL Aug, 1999

2. Construction of the Project

2-1. Package |

Jan. 2002 - Oct. 2003

2-2. Package 2 -

Jan. 2001 - Apr. 2004

2-3. Package 3

Jan. 2001 - Apr. 2004

1L7  Fund Recjuirerﬁent _
The projecf cost consists of following iterns:

Construction Base Cost
Condpen_sation Cost
Administration Cost
‘Engineering Service Cost
Price Contingency -

~ Physical Contingency
Value Added Cost *

I Y N N

" Onthe othér hand, the eligible cost is considered to be included in the amonintbf aloan froma

- 'fo'r'eign funding agency. The eliéible cost cohs_ists of 1) Construction Base Cost, 2) Engineering |

.Scrv_ice Cost, 3) Price Contingency and 4) Physical Contingency. The project cost and the

eligible cost of three (3) components ar¢ summarized as below:

Com onent ‘Project Cost - Eligible Cost
p . {million Rp) | {million ¥) {million Rp) | (million ¥) To
@ Wes Floodway/Garang | 4, 9 5320 | 275544 4562 | 8538
River Improvement
- _(b).]*‘.‘“.’a’-a“g Multipurpose | 579 294 9576 | 482,180 7984 | 834
- Dam Construction . : .
(°.) Urban Drainage System { 539 642 3968 | 200,835 3325 | 838
Improvement . s ‘ : : -
" Towl | 1,139,206 18,864 | 958,559 15.871 8.1
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Disbursement Schedule

The disbursement schedule is prepared as discussed below.

1

)

Annual Disbursement Schedule

Annual disbursement schedule for the Project is prepared in accordance with the

implementation schedule as presented in the following tables:

million Rp)
Component 2000 2001 2002 2003 2004 Tolal

(a) West
Floodway/Garang 1,109 | 107,602 | 127,572 | 84,987 0] 321,270
River Improvement

{b) Jatibarang
Multipurpose Dam 838 | 83451 | 100,328 ¢ 161,850 | 231,827 578,294
Construction : : '

(c) Urban Drainage
System 4401 43,019} 123,195]| 72,988 0| 239642
Improvement '

Total 2,387 | 234,072 | 351,095 319,825 231,827 | 1,139,206
_ (million ¥)
Component 2000 2001 2002 2003 2004 Total

(a) West _ .

Floodway/Garang 18 1,782 2,112 1,408 0 5,320
River Improvement '

{b) Jatibarang : g
Multipurpose Dam 14 1,381 1,662 2,680 3,839 9,576
Construction ) '

{c) Urban Drainage :

System 7 712 2,040 1,209 0 31,968
Improvement :
Total 39 3,875 5,814 5,297 3,839 18,864

Operation, Maintenance and Replacement Cost

Operation, maintenance and fepiacemenl cost are summarized as below.

(a) West (b) Jatibarang {¢) Urban Drainage
Component Floodway/Garang | Multipurpose Dam - System
' River Improvement Construction Improvement
Annual OMR Cost Rp. 578 million Rp. 1,040 million

Rp. 366 million

Construction Base Cost

Rp. 208,995 million

Rp. 332,533 million

Rp. 150,531 million

Percentage to Total
Construction Base Cost

028 %

031%

0.24 %
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Table 8.1 ENVIRONMENTAL MANAGEMENT PLAN

Pre-Construction Stage

Managing Itemn

Managing Approach

Land ownership

Restrictions of private properly transaction are required to control land speculation around the dam and
reservolr areas.

Social unrest

Respecting Presidential decree No.55/1993, Tough nego-tiation is expected to reach agreement with
project-affected families on land acquisition. Reasonable assets evaluation should be considered for the
compensation.

Roadside trees

Trees are to be transplanted rcmporar:ly in flood plain during the dike embankment works. Proper care
needs to be taken under the guidance of specialist in this field.

Ilegal fand use

Acquired tand should be fenced up to protect the proposed site of Asin retarding pond from being intruded
by squatters.

Construction Stage

Managing Item

Managing Approach

Control of speed of vehicles and equipment is absolutely necessary to keep the noise level below 60 dBA,

Noise Working hours should be limmited to daytime.
Particularly dust control is required in this regard. Access road needs to be watered from time to time and
Air pollution materials should be covered with sheet. Air quality standard KEP decree No.02/ME NLH/I/ 1988 is
: applicable in this regard.
Traffic

disturbance

Schedule adjustment may be necessary for equipment mobilization, and traffic control is requu'ed at the
project site with construction sign board.

Sedimentation '

Instaltation of sand settling pond or protection fence may be required in an effort to keep soil suspended
level at 100 to 250 mg/] in river water. Dredging work should be carried out from the dowrnstream portion.

Road'dar"nage

Regular check and inspection is required for the maintenance of village road as well as access road, and
damaged pottion is to be repaired if necessary,

Water quality

Every effort needs to be made for the protection against spilt soil and concrete into the river. Protecnon
fence may be necessary at the downstream direction. Government regulation No.20/1990 is applicable to the
water quality.

Aquatic biota

Base camp sanitary conditions must be well manaoed against river water pollunon Sediment control should
also be taken into account for aquatic environment.

Water intake

For Garang river improvement, temporary cofferdam is to be constructed to maintain water level for the

facilities intake. During dredging work, protection fence should be set around PDAM intake facifity.
g;::lagginy Restrictions need to be imposed on sand quarry activities at the downstream section from Tugu Suharto.
Railway bridge Bridges over west floodway and Asin river are to be reconstructed due to the rise of river banks.
fggigoat . Schedule control is required during the dredging work in both Garang river and west floodway.

Due to the concentration of heavy metals, use of waler-proofsheet is required for the transportation of
Dredged dredged I S dB It should h
material redged material from Asin, Semarang and Baru rivers. It should be treated with cement to protect against

leachate and disposed in designated land reclamation site.

Post-Construction Stage

Managing Item

Managing Approach

Reservoir water
quality

Complete land clearance is expected beforc xmpoundmg, and domestic waste discharge into the reservoir
should be strictly controtled.

Land slide

Slope stabilization or protection may be required for reservoir surroundmg areas to mitigate fand shde due to
the fluctuation of water level.

Land use pattern

Future land use plan should be reviewed in collaboration with other agencies concemed EIA must be
conducted for any project in upper river basin to assess impacts on dam reservoir and its surrounding areas.

Fish farming

Restrictions need to be imposed on any fish famnng activities in reservoir in terms of water pollutmn
control.

River water

Occasional flush out may be necessary at Simengan weir to improve water quahty of floodway. Control of

quality - domestic waste discharge should also be considered as a long-term measure.

E’;ﬁg;:take Water level can be adjusted by the gate operation in order to facilitate existing water intake facilities.

Ri Sand quarry operations should be prohibited in the downstream portion from Tugu Suharto in order to
rrg:;holdgy maintain stable river bed. River mouth morphological survey may be requlred to figure out environmental

changes on estuary due to the pump drainage system.

Purnp operation

Garbage cleaning is trequently reqmred in retarding pond as well as pumping station so as not to suspend
pump operation.

Rctérding pond

Periodical dredging will be necessacy to maintain de51gn capacny ot retarding pond and dredged material
should be well reated before being disposed.

Land subsidence

Monitoring on land elevation needs to be conducted periodically for the proposed urban area. In this

connection, the base station for BM must be carefuily selected in the stable site,
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