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CHAPTER 5  ENVIRONMENTAL AND SOCIAL IMPACTS

5.1 Environmental Impact Analysis
5.1.1 Natural Environment

The study area covers 204 km? as a whole catchment area of Garang Ri\ter, ef which ntost of |
the pa'rt. lie in the jurisdiction of Semarang City (Kotamadya), so the area has been already
developed in terms of social infrastructure due to the predominant influence of urban
environment. In other word, natural forest no longer exists in the study area to provide for
wild animals’ habitat or refuge Regenerated woods can be seen instead after natural
vegetatlon covers have been mtenswely eliminated by cutting trees and fires. Under present
envnronment there is no endangered spec:les of fauna nor protected flora. Thrs section,
lherefore presents general characterlstlcs of river environment as a result of study and

analysis.
Water Quality

Water sampling was carried out on QOctober 27, 1997, Sampling locations are the same as
those selected in June, 1992 for the Feastbility Stndy. The total number of samples is 15,.out
of which 10 are from Garang Ritrer/WeSt _F loodway and 5 are from Semarang Ri.v.er (refer to
Fig..6.1.1).' Water quality test was conducted in the laboratory of Dinonegoro University for
physical, chemical and microbiological analysis. The test results are given in T.able 6.1.1.

According to the Government regulation No.20 established in 1990, there are four(d)

‘categories on Water Quality Standard as described below;

Standard A:  Raw water which can be used for human consumption without treatment
Standard B:  Raw water which needs to be properly treated for drinking
Standard C:  Water to be used for fishery

Standard D: Water to be used for aoricultnre or industry

Standard C can be empioyed for Semarang, ASm and Baru rivers since PDAM water intake

: facrhty is located upstream of those river basins and nobody uses them as source of domestlc

water supply Sample waters of Semarang, Asin and Baru rivers taken near the estuary are

brackish as well except for the location CS3 in the upper reaches of Semarang River, where

Gajah Mada street Crosses over the river channel.
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Test results are considered to represent water guality of the rivers in dry season since the

rainy season was unusually delayed in 1997, thereby sampling was carried out in drought-

stricken period. Semarang River is playing double functions as a main urban drainage

channel as well as sewerage canal, so that the water is so polluted due to mainly discharge of

domestic waste into the river. The water poltution will certainly get worse year by year

unless proper measures are taken at an early stage possible.

Further details on water quality are described as follows;

(1

Biodegradable Organics

Semarang River running through downtown of the city was once pléying an
important role as a source of domestic water, but now its function has been changed

due to the population growth, to a main urban drainage ‘channel and sewerage

‘collecting domestic, commercial and industrial wastes. Consequently, BOD and
COD are showing so high. _Pafticuiariy, Asin and Baru rivers, tributaries of
.Semarang Rivér,. are extremc'ly polluted and thereby generating stench as water is

stagnant With full of orgarﬁc ma&ers Under such enviromﬁent DO is depleted in the -

surface water. This can result in undesirable aquatlc ecosystem not allowing faunal '

- or floral specxes to survive,

BOD, COD and DO at each samplmU locatlon are graphically shown in Flv 6.1.2.

.Based on the study conducted by JICA Study Team in June, 1992 water quallty .

degradat_lon can be observed as compared with new data of 1997 (refer to F |g.6. £.3).

It shows remarkable changes in water quaiity causing Semarang, Asin and Baru

rivers to the development of septic conditions.

Heavy Metals

’I‘akiﬁg a look at Sem'arang River and its tributaries, Asin and Baru rivers, Cd and Zn

are found at high level in Baru River-éhowing 0.033 mg/! and.'O..O.SO mg/l
: respectively, both of which are over thé’requiremént‘ of Standard C. In the meantime,
Pb'concentratiorn is .remarka.bl'y' high as showing 5 or 6 times 'rriorc than a.llowab.l-é. .
limit for Asin and Baru rivers and 3 ti:ﬁes for Semarang River. For furtﬁér -

parameters such as Cr and Cu ‘content values are neghglblc that i is to say, there will

be no particular indication in the test results
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Nutrients

As general characteristics of the urban river, Semarang, Asin and Baru rivers,
running through population-concentrated arca in the lowland of the city, are more
poliuted in terms of nutrient concentration, compared to Garang River. Particularly,
Asin and Baru rivers are showing high values in NH4-N and PO4-P duc to the

development of undesirable septic conditions.
Coliform

As the urban river is destined for being polluted in proportion to the population
growth, the aquatic environrﬁent of Sema.rang, Asin and Baru rivers is extremely
worsened as a result of receiving wastewater. The situation is more or less the same
as KG6 in relation to the appearance of coliform organisins. Pathogenic bacteria
found in the above three rivers are identified as Es;chericia coli, Salmonella sp,

Shigella sp and Vibrio sp.

Agquatic Biota

For further consideration of river environment, foliowing biological study needs to be

)]

- carried out to be aware of present aquatic ecosystem.

Plankton

Biological characteristics of the water bady can be shown by the abundance and

- diversity of plankton as shown in Table 6.1.2. Constituents of fitoplankton are

identified as Chlorophyta, Chrysophyta, Cyanophyta, Euglenophyta  and

- Bacillariophyta. In general, the water _bbdy in low flow period may provide micro-

flora or algae with preferable life conditions. Algae are important microorganism
with respect to water quality because they will form a symbiotic relationship with
bacteria. In this sense the population (total individu/Z) seems to be high as a result of
laboratory analysis. It is probably e\iplained tn such a way that s'ampling was carried

out in mid-dry season. Zooplankton primary consumer of fitoplankton, con515ts of

such genus as C1|10ph01‘a Rhlzopoda Rotatoria and so on,

In juduing aquétic.envi'rohmé'm diversity index (H”) can be applied. This is

calculated based upon total mdmdu and spemes by Shannon Weaver method.

' Accordmg to Lee et al criteria, 1978 the swmﬁcance of dwersrry index can be

5-3.
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divided into following 4 categories;

H>2.00  lightly poliuted ~ not polluted
H: 1.51~2.00  : moderately ~ lightly polluted
H’: 1.00~1.50  : heavily ~ moderately pol.luted
H'<1.00 . : heavily polluted

Semarang, Asin and Baru rivers are all tidal streams, so that water quality may vary
depending on tide period. Water becomes full of microorganism at the ebb tide
allowing algae to predominate. This can affect DO balance by causing anaerobic
conditions. The situation is, howevef, recoverable at the high tide. As a result of
study on algae presence, water quality of the above rivers is, in general, not so

deteriorated as predicted if tidal affect is taken into consideration. _

| Benthos

According to sample analysis, urban rivers are judged improper to provide or
maintain desirable habitat, because no benthic animals are found in the bottom of

water due to anacrobic conditions, except CS4 where a single species of Oligochaeta,

© Tubifex sp, is observed.

"~ Nekton

The study was carried out by hearing of local people and some biologists of .

Diporiegoro University in order to identify fish species living in the river. Thé report

in this section is, therefore, not based on the observation, and total individu of each

species remain unknow as a result. Habitat suitability varies depending on water

quality and river structure.

In view of habitat suitability and desirability, there seems to be no fishes in urban

“rivers because DO is depletéd due to the high organic pollution, but anadromous

fishes might appear sometimes in Asin and Semarang rivers with tidal sea water.

Aquatic Plant

Study was conducted on February S_and 6, 1998, in mid-wet season, and thér_e_;by the

~ rain causes the river to high water. For the growth of plants, an adegquate environment

~is needed to satisfy basic conditions such as light, water and vegetative soil. In

54
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addition, it shouid be stressed that these plants are vulnerable to flooding. Following
three (3) species grown at some locations not affected by the flow can be found in the

field observation.

Local Name Scientific Name Location
Kangkung Ipomoea aguatica CS51,2,3,4,5
Kremah . Alternanthera sessilis CS1,2,3,4,5
Eceng gondok Eichhornia crassipes CS3

Sediment Analysis

Sediment samples were taken from five locations along urban rivers to examine heavy metals

concentration. The analysis results are shown in Table 6.1.4. Heavy metals found in bottom -

sediment are likely to be deposits after soluble metals have been absorbed by soil particles

and subsequently settled, They also tend to be more concentrated in the sediment of organic
compounds. Therefore heavy metals Concentratlon will become hlgher in the lower basin

where water qualtty is degraded by recewmo waste dlSCI‘laTUB

In Indonesia there is no specific standard for heavy metals concentration for sediment, so

that Japanese standard for industrial wastes for marine drsposal as shown below may be

apphcable to the environmental assessment in this regard.

Pﬂ@‘i‘é Allowable Limit (mg/kg)
~Cu - _ 70 _
e 25 %
cd 5
Zn 450
Pb 50

* Value is expressed for hexavalent chromium

Accordmo to the above standard hloh va!ues of Cu, Zn, Pb are detected at CSI(Asm)
CS4(Semarang) and CSS(Baru) High concentration of these hazardous substances are

probably found at every location in Asin and Baru rivers and between Gajah Mada street and

" a railway bridge along Semarang River (refer to Fig. 6 I 5)
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Sediment Leaching Test

As described above, high content of heavy metals have been detected from the sediment of
Asin, Semarang and Baru rivers. It will be, therefore, necessary to conduct sediment leaching

test with the aim of assessing significant impacts on environment when dredged material is

disposed at a land reclamation site.

Sampling locations are the same as those indicated in the above sediment analysis, and
three(3) sediment samples have been taken in prdper manner from the channel bed of
respective location. These are from the top layer (about 10 cm deep from the river bed), the
middle layer (30 to 40 cm) aﬁd the bottom layer (about 70 cm deep) and kept in sealed
containers which are clean and frcf:e from foreign substances..Leaching test was carried out in
the laboratory of Diponegoro University for analyzing concentratibn of the following ten
(10) parameters: Alkyl mercury (O-Hg ) Total mercury (T-Hg), Cadmium (Cd), Lead ( Pb),
Organic phosphorus (O-P), Hexavalent chromium (Crf), Arsemc (As), Cyanide (Cn),
Copper (Cu), and Zinc (Zn). Tablé 3.1.5 presents the results of sedimeﬁ_t leaching test.

From the three éafnples taken from each location, an-averége conéenfration is to be calcltl.lﬁted
for determining impact significance, :andr.the test outf:ut shows that heavy .metal
concentration is below the standard value (tﬁaximum allowable limit) except for'alkyl
mercury. Accbrding to Japanese standard for sediment disposa:i at fecfaimed land, alkyl

mercury should not be detected. If detected it should be properly treated to compiy with the

standard. The test results are tabulated as follows

(Unit: ;Lg/i)

Location e e ‘Sampling Layer : Averéﬂe
Top . Middle | Bottom =
C3l 0.68 0.86 T 0.86 0.80
CS2 0.20 086 0.68 0.58
CS3 0.25 I o1 135
CS4 123 1.23 08 . | 11t
CSs _ 0.25 020 0.86 0.44

In considering the test result, treatment test is requlred to determme the most appropriate

method for the preventlon of leach of alkyl mercury The detectable ilmlt by the gas

chronntography is said to be 0.01 pgram/ liter.
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Treatment test was conducted by mixing sediment with three(3) types of material such as
soil, lime and cement in order to reduce conce:ﬂratioﬁ of heavy.metals in the leachate. Soil is
expected to reduce permeability, and lime will function to immobilize heavy metals by
increasing pH which may result in low solubility. Meanwhile, cement can be used as the
most common and effective means for the prevention of heavy metal leachate. Heavy metals
will be physically confined by cement gel of may be absorbed by solidified matrix. The
mixing ratio varies in an attempt to find an optimum quantity of material for the treatment.

The ratios of sediment to each material are given as follows:

Soil oo 12,103, 1:4and 15
Lime » 1:0.10,1:0.151:0.20,1:025and 1 :0.30

Cement : 1:0.03,1:0.051:0.07,1:0.10,1:0.15,1:0.20,1:025and 1:0.30

As a result of treatment test, al.kyl'mercury was still detected from the ieﬁc_hate when the
sediment was mixed with soil and lirm'e at any ratio. This can be explained in such a way that
the specimen was not hard enough o bear the leaching test and broken to pieces in the water.
In consequence, alkyl mercury was dissolved again .in the watef, and its concentration is -
likély 1o remain 'unchanged. without reférence to the mixing ratio. When the polluted
_sediment was treated .with cém_ent, a.Ikyl mercury could not be detected from the leachate at
the mixiﬁg ratio of not less than 1: 0.07. It caﬁ be, therefore, considered that seven percent
(7 %) is the optimum quantity of cement for the treatment of hazardous substance. Table

3.1.6 shows the results of treatment test.

5.1.2 SociaI.Enviro'ﬁment

Basic Consideration

Social eﬁvirdn_ment _inv.ines. numeroﬁ_xs factors not associatéd with _thé physical, chemical and
biologic;a_l_ concerns. It .should_ be more descript.ive. of human relationships and interactions
an_d,_therefor'e, inéludc in-depth information on social and economic activities in project-
. affected areas. In disc:ussihg the.sé issues, all évailﬁbie informati_o_n need to be assembled and
~comptled in an effort to predict significant im.pacts for the potential changes resulting from

project implementation. Considering project components and characteristics, basic approach

5-7
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to social environmental study should be made to take following factors into account, and

study output will facilitate subsequent works to analyze social impacts.

(M

(2)

(3)

4)

(3)
(6)
(N

3

®

Population characteristics in project area, including number of direct and indirect

projeet-affccted households.

Employment and unemployment patterns, including occupational distribution and

location and manpower availability.

Land use patterns, ownership and covering areas.

Housmg characteristics, mcludmg types of housing occupancy levels, age and

present condition of housmg
Land values based on Tax Object Selling Value (Nilai Jual Objek Pajak : NJOP).
Evaluation of house, agficuitufal products and other assets values.

Health and social services, including water supply, wastewater discharge system,

solid waste collection and disposal, and utilities.

. Tourism and recreational opportunities, including monument preservation.

Community’s attitudes and public awareness of the project.

Project-affected Area

()

" General Information

For the installation of pumping station in Bandarharjo, three houses located at the
Semarang-Asin confluence are required to move out to the nearby location. In
addition, there are about 30 houses south of Telaga Mas Raya street and between

Asin River and Hasanudin street, but these are not likely to be directly affected

families to evacuate themselves from their places because stormwater drain system -

wrl! be de51gned to demand private property to the minimum scale p0551ble and not

' to widen existing channel. The project also needs 0 acqulre the area cwenncT about
55,000 m? of land on the right bank of Semarang River which is !egally owned by the'_ :

Port Authority. However, it is 'actually occupied by a "nurﬁe'rous small-scaled

mdustnes such as dry fish and smoked ﬁsh processmg plants and woodm:;rkmcy
factories, absorbmg around 260 local manpower All these factones are scheduled 1o

be relocated under Urban Renewal Project in the fiscal year 1998/99.

e



2

<))

@

Chapter 3 Envirenmental and Social Impacts

Impact Survey

-

Impact survey was carried out in Bandarharjo urban drainage area covering 3
families in the proposed Asin River Pumping Station and 22 households situated in
upper Asin along Hasanudin street. Among those the majority is composed of 3 to 4
family members, but the above three in north Asin are relatively large families with
6,8 and 9 members 'respccti\"ely. There are 6 respondents who have been living there
for 6 years as the minimum length of stay, whereas 12 neighbors are for dver 25

YEArs.

Although Port Authority hés land ownership for the proposed pumping station, there
will be 3 direct affected families for house evacuation so that proper relocation place
should be provided for them under the project. Meanwhile, people .in upper Asin who
have théir own land and house are not required to rﬁove out. The survery result shows

that 17 answerers do not feet comfortable in terms of habitability.

Home Economy

Husband’s earning is the major income source, but some housewives and their sons

or daughters are also making contribution to the family economy. They are engaged
in different types of job such as traders, shop employees, construction workers and so

on.

There are 4 families in upper Asin whose income is more than Rp.SO0,000 a month,
but if income level is lowered to less than Rp.300,000, it will correspond to 18

families accou_ntin'g for 72 % of all respondents, and if further reduced to Rp.200,000

or less, there inight be 14 households or 56 %.

. Having a look at'monthly expehditure, 12 cases or-48 % of interviewed families are
~ spending not more than .Rp..200,000 and this goes up 1o 21 cases (84 %) under the

_condition of less than Rp..3(}0,000. To know the fact. that food is the major item

family spends on, further qliestion on food expenditure was posed to the residents,

and as a result 17 households answered that the amount of money spent on food is

less than Rp.150,000.

Land and Houéing '
In upperIAsin 18 out of 22 hou'sehold_s possess their own property and only 2 families

5-9
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(5

©6)

are renting fand and house, Table below shows that the living space of less than 50
m2 can be considered as a representative size for low income habitants in this area as

this number is applicable to the 60 % of réspondents for the land and 66 % for the

house.
LAND AND HOUSE SIZE
] e . Land T House

Area (m?) No.of Families % No.of Families | %
<23 4 16.0 5 20.0
25~ 50 i - 440 11 44.0
51~175 5 20.0 3 20.0
~ 100 3 12.0 2 8.0
101 ~125 : : 2 8.0 2 8.0
126 ~ 150 . - - . - -
© > 150 . . - -
Tol . 1 25 000 ] % 1000

Almost all houses are permanent or semi- permaneﬁt typed structure including 5 units
of two stones in upper Asin, and the rest of them are alt single floor. With regard to

floor type, cement, ceramics and porcelam are predominant and earth floor can be

* hardly seen except one in the proposed pumping station. Clay tiles are mostly used

for roof materials followed by zinc and asbestos. As the location of the subject site 1s

on the northern edge of the urban area, electric power is supplied to the 100 % of

houses.
Flood Situation

Inundation occurs frequenﬂy in every rainy season mainly because of inadequate
urban drainage system for stormwater. The 5it_uati6n becomes é:ven worse if flood
occurs by overflowing of river banks. Depth of flood waler is less than one meter for
most cases but sometimes water feaches more than that level. Only some respondents

have experienced in such a critical flood condition. With regard to flood duration,

: 80% of people answered that it would be not more than one day, and the rest of them

would be one to two days. Critical level in terms of flood depth and d_ur'a'tic_)'n will be

usually recovered within one day.

Water Use and Sanitation

Rtver water is so polluted that no body can take it for domestic use. Water sources

remain unchanged all the year round. Many people are dependmg upon PDAM water

supply system as shown in the table below. In upper Asin there are two families who

5.10
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enjoy the benefit of deep groundwater, but those in Asin Pumping Station take water

from public water tank instalied by PDAM for its water delivery service.

Latrine is commonly used without septic tank so that wastes are directly discharged
into the river. It should be noted that there are only two families which own septic
tank in upper Asin and two others who have no privy are still utilizing river water.

Public toilet is installed for the residents in the proposed site of pumping station.

WATER SOURCE
T " (Unit: Number of households)
. : Location o
Water Source Upper Asin  jPump Station Total %
Shallow Well : 0 0 0 0.0
Artesian Well -2 0 2 8.0
Spring o 0 0 0 0.0
Public Hydrant 0 2 2 8.0
PDAM . 18 1 19 76.0
Water Seller -2 0 2 8.0
Rain ' ] 0 0 0.0
River 0 0 0 0.0
Total ' 22 3 25 100.0

Since there is municipal garbage collection service in this area, people collect

people buries or incinerate such solid wastes.

There seems to be the same tendency as other reg:ons in terms of predonunant
dlsease Resplratory tract trouble ranks first in the frequency of outbreak, then skin

disease and gastric troubles follow.
Public Understanding and Perception

Residents of the proposed pumping stahon are more mformed of the project

compared to those of upper Asm because north Asin is more concerned with the

prOjeCt As a resu]t of survey it was understood that 12 people agreed to the pro;ect

- and 7 are not, and 6 reSpondents remained undecided. In this revard no one dlsaoreed

in Asm Pumpmg Statlon

. Major reasons . for agreement are to reduce flood damage (50 %) and to create

employment oppo_r‘tﬁnify_(25 %), while those for disagreement are to bring no -

benefits to respOndents'and to the society.

-Various typés .of compensa_t'iof_l are expected if they are judged to be affected
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houscholds. Among those 11 are against the relinqu'ishment of their property.
Particular attention needs to be paid to the families in north Asin expressing the

desire that there is no way but cash-based compensation (refer to Fig.6.2.2)
Public Awareness of the Project

According to the preliminary socio-economic survey conducted in October 1997, people in
Bandarharjo are llkeEy to show positive reaction to the urban drainage project because they
have been suffermg from chronic inundation. The majonty of residents can be classrﬁed as
fow income group as their monthly earnmgs are not more than Rp.250,000. One out of four is
engaged in fish industry that is either fisherman orJust simple worker of fish smoking plant.
In view of the fact that the land ownership of Bandarharjo area is held by the Port Authority,
resettlement seems to be the best choice for the affected people to make op for their house

evacuation. However, people express the concern about resettlement location as well as their

employment opportunity.

_ Land acquisition shall be performed in accordance with legal procedure stipulated in the
Presidential Decree No.55, 1993. It requtres to set up a Land Acqmsmon Commlttee under
the dtrectlon of Governor and Mayor. The Commattee comprises various responsrble
agencres to deal with practical works in their respective fi eld in terms of land acqursrtlon and

_ then mventory survey is to be conducted to estimate compensat:on cost on Iand house, pkants
and other assets related to the land. The land price is determined based on real or actual value
referring to NIQOP, The house price is estimated by the Regional Govemment Agency
responsible for .house and building, while the selling price of plant is decided by the Agency

specialized in the fietd of agriculture,

Publrc Health and Samtatlon

Resrdents lwmg in Bandarharjo are threatened by flooding in every ramy season because of
its topographic handlcap Furthermore existing drain system is inadequate to compIy with
design stormwater discharge. These circumstances create unfavorable samtary condltlons for -
the people when the area is stricken by inundation. Most of them enjoy water supply serwces
by PDAM and nobody utilizes river water for elther washing or bathlnc due to high -

potlution. Private or public toilet is installed in or nearby the house but domestic wastes are

discharged into Asin or Semarang River.
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The type of disease most frequently occurred in this region is similar to that of Semarang
City. For example, respiratory tract infection caused by flu ranks top in both local and city
tevels. With regard to water-related disease, it is reported that skin disease, diarrhea and

gastric trouble are ranked high.

5.2 Environmental and Social Impact Assessment

Environmental impact study has been conducted in accordance with terms of reference of
Environmental Impact Statemént, so called KA-ANDAL, which was approved by the Central
Committee on Environment (KOMPUS) in October 1997. The study includes data coi]eétion,
sample analysis, quesﬂonnaire and interview survey on present natural and social
environment. The output of such a s.t'udy is to be effectively used for the identification and
evaluation of the potential impacts of pr.oposed projects, and then management techniques
and lﬁitigation measures are discussed simultaneously as a basic approach to establish
Envirom.n'ental Managémént Plan (RKL). Likewise, Enviroﬁmental Monitoring Plan (RPL)

should also be required to formulate a compréhensive follow-up plan.
5.2.1 Present Environmental Co_mlition

It is extremely important t'o_consider.main_ causes of present environmental problems prior to
assessing the potential impacts of propos.ed projects. This idea is bésed on the conce.pt that
key factors of current environmental issues ar_e' concerned with th.e project_alad, the.'refore,
shoﬁld be considered as subjects df ‘discussion for impact assessment. Under present

environment, there is no endangered species of fauna nor protected flora.

Basic Concept for Comprehensive Environmental Mﬁnagemént

Economic activities may give significant impacts on water resources environment. In fact,

recent urbanization and industrialization have caused river water poilﬁtioﬁ due to mainly
domiestic and_indu.strial wastewater discharges. On the other hand, land subsidence is
occurring in coastal plain as a fésult of over pumping of groundwater 'by'coz'nmefci.al ‘and
industrial sectors. Ground water exploitatioh should be réstricﬁed strictly and enact'mc.nt of
regulation to change water sources of commercial and industrial water from ground water fo

river surface water is quite necessary.

Under these 'circum'stances, administrative measures should also be taken to strictly control

resources extraction activities in a given river basin. There seems to be relevant regulations,
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standards and policies in both central and local governments to restrict development
activitics, but the question is how effectively these can be enforced. Although legal control
on water or land use have to be consistent with public interests, it sometimes leads to the

clash of intercsts between institutions or agencies concerned.

If adverse effects are predicted by the project implementation, every possible measure needs
to be taken to mitigate impacts on natural and social environment. Furthermore, the
following should be taken into account in association with the project and as part of

comprehensive approach to the environmental management.

(1) Groundwater level will be restored and stabilized in an effort to reduce the
consumption of groundwater reserves and also to develop river surface water
resources. Land subsidence will no longer occur as a consequence, and if so, it may

ease the situation to improve urban drainage system.

) Water qliality will be ‘iinproved if natural purification system of the river is recovered
due to the control of wastewater discharge as well as sand quarry operation. This may
substantially help reduce water treatment cost and ensure that clean water can be

supplied to the residents.

{(3)  Erosion control is expected by coﬁducting soil conservation practices together with
land de_\'é'elopment_control for the purpo$e of reducing river water turbidity. As a -

result it can also play an important role in reducing sediment load at the water intake

location.

Special Issues and Concerns

As noted above, the present bottle neck problems need to be considered for environmental
_impact assessment. Resources extraction such as groundwater abstraction, surface-water -
development and sand quarry activities are main concerns in this regard. Relevant regulations

or progress of these activities are described below for reference.
(1)  Groundwater Development

The regulation on gro'undwater development is established under the Ministry of
Mining and Energy No.02.P/101/M.PE/1994 and the detailed imblementation of the
“said regulation is described in SK Dirjen No.005.K/10/DDJG/1995. In this regard

provincial regulation PERDA No.5/1985 should also be respected in 'Cen'tral_Ja\-.'.a. .
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The groundwater cxploitation is subject to the permission issued by Dinas

Pertambangan (Mining Agency} in the Provincial Government, which is valid for

three (3) years. There are two kinds of permission, one for the boring or drilling and

the other one for the groundwater abstraction. The owner of the well is requested to
submit monthly-based abstraction report to the Mining Agency. If some
discrepancies or doubtful information are found in the report, the Mining Agency
may dispatch inspectors to the site to check the consumption record of groundwater
resourees. Should the report is totally false in its statement of abstraction volume, the
Mining Agency will issue a warning letter to the owner. If the owner still disregard
the warning, sanction will be imposed by closing the well. But practically imposing

sanction is hardly implemented. In fact, it is quite difficult to measure or check the

~ volume of groundwater abstraction as the well is generally privately owned and

particularly, deep wells are installed in industrial companies.

Furthermore, following restrictions are imposed on the construction of wells in terms

~ of groundwater development:

- The maximum iium_ber of wells is four (4) in an area of 10 ha of land with a

distance of not less than 110 m between the wells, and

- If more wells are required, one monitoring well needs to be installed in the area.

(2) Sand 'Quarry Activities

Quarry activities in the river are controlled under the decree No.458/KPTS/1986 of

the Mihistry of Public Works for the mining of Category (Golongan) “C” materials,

.~ which includes sand, gravel, boulder and sandy gravel. The letter of permit for the

quarry opération is issued by the different authorities under the following conditions:

- If daily production is more than 100 m3 and/or mechanical operation is applied,

the permit will be issued by the Governor or Head of .provincial level (Tk.I), and

- If the production is less than 100 m3 and/or its operation is dependent on manual

~ laborers, the permit wfll be issued by the Mayor or Head of Regency.

. The decree No.176/KPTS/A/1987 issued by the Directorate General of Water
~ Resources Development provides ‘guidance for the implementation of the above

ministerial decree. It is stipulated that the qﬁafry activities should be avoided in such

5415
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locations as river degradation area, concave side of flood plain of meandering
portion and other restricted areas around river structures. Particularly, it is strictly
prohibited to take river bed materials in the area of 500 m upstream and 1,000 m

downstream from the river structures.

- Companies wishing to deal with quarry business is required to conduct
'environme_ntal study and then its report should be submitted to the Central
Committee for Environmental Impaét Assessment (KOMPUS) for approval. The

- permit for quarry activities is subject to the approval by the KOMPUS. The effective
period of the permit is five (5) years.

 The prbvincia! decree (Perat'uran Daerah: .PERDA)'i also applicable to the quarry
activities in rivers. In Central Java, the regulatlon No0.6/1994 was estabi:shed on May

16, 1994 and the area of explmtatlon is defined as follows
- Maxirr_iurn exploitable area is 10 ha. in one_kocatron for a person.

- Maximum exp]oitable_area is 50 ha. in one location for a company.

- In case of SO ha of area mentioned above, five (5) companies can be mvolved if

permrt is issued to each of them.

The operation permit is valid for 30 years with a possible axtensron of 10 years, and

the extension is allowed tw1ce in this regard

The guidelines for the above provincial decree is establiéhed under the Governor’s
Decision No.188.3/01/1996 prov:dm0 detailed descrlptlons with regard to the

procedure for obtaining mining permrt
River Surface Water Resources Development -

Besides the proposed Jatibarang Dam which is.expe(.:ted to supply 2.00 m3/s of
water, Kedung Ombo reservoir is another promising surface-water resources to be
“developed in this region. JRATUNSELUNA Project Office is undeﬂaking" the
construction of raw water transmission channel from Kla'mlru'to Kudu located
northeast of Semarang City. The project is en_visaged.to convey 2.25 m3/s of _Watér to
‘a rle\\.r treatmer_\_t. plént at Kudtr. The total length o.f. the proposed conducrioaa_ line _i.s

estimated at 40.5 ki, of which so far 39.5 km was completed and the rest of 1.0 km

S'-'16'-_ N
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is still under construction. It is scheduled to be completed by May 1999. This
remaining portion was taken over to SSUDP from the JRATUNSELUNA Project
Office in June 1998, and it will be, therefore, financed by the World Bank. The new
treatiment plant at Kudu will have the capacity of 1.25 m3/s and is expected to have
an additional capacity of 1.00 m3/s in the future, but so far there is no detailed
schedule for the future plaﬁ due to the financial difficulties. In consequence, it
remains undecided for the u;se of 1.00 m3/s of water. Although this new water
resource is to be uéed for drinking water, it will contribute to the reduction of
groundwater consumption and would even be more helpful if many commercial and

industrial companies could use it as an alternative source of water.
52.2 Predicted Impacts and Impact Sources

The prediction of impacts of project activities can be approached from three stages: (1) pre-
construction, (2) construction, and (3) post-construction. For addressing environmental
impacts, quantification approach can be considered to measure impact level. It can also be

used to determine impact significance and required mitigation measures, so that it is

desirable to quantify as many impacts as possible. However, in mémy cases quantification is -

impossible and qualitative irﬁpact prediction is practiced instead.

Predicted impacts are likely to be the key subjects to discuss environmental management

plan. To provide a basis for such a discussion, impact sources should be identified in each -

stage of the prbject regardless of whether the effect is beneficial or detrimental. These are the
causes of environmental changes resulting from the project implementation and should be,

therefore, properly controlled and managed. -

Man-induced environmental changes can be anticipated from the experience of similar

projects undertaken in the last few decades, so predicted impacts and impact sources are

considered as follows.

Pre-construction St'age' :

Problems to be considered in this preparatory stage are associated with the lanid. Small pieces

of land will be required for the improvemeht of Urban Drainage System, so that no social

problem may arise form the land acquisition.
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Significant impacts and impact sources commonly predicted in pre-construction stage are as

follows:

Predicted Impacts | - Impact Sources

- Social unrest - . Unsuceessful negotiation or insufficient compensation
relative to the land acquisition

- IHegalland use @ Squatter’s entry into the land prepared for the project

- Land ownership . Private property transaction by speculators

No impacts are predicted on natural environment.

Construction Stage

It must be noted that fhe 'projecf site is located in the urban area and population-concentrated
regi.on. Minimization of nuisance conditions to the private citizens will be pre-requisite for
~ the manégement of social environment. It involves such items as noisé, air pollution, traffic
disturbance, road damage and so bn. In addition, the project-induced changes in urban
environment are another importanf factor for .addre.ssin.g potent_iail impacts. Water quality,

dredged sludge and aguatic biology are main concerns in this connection.

Impact sources for the public nuisance can be identified as the operation and mobilization of

heavy equipment or machinery. These may result in distuption in daily living and movement . -

patterns for the people. On the other hand, those affecting urban environment are related to -

earth-moving works or concrete works undertaken in and along the rivers, During the

construction period, the river or the drainage channel improvement works will affect routine

functions of public facilities. The summary of impacts and impact sources are presented in

the following:

Predicted Impacts - : o Impact Sources :

- Noise : Operation and mobilization of construction equipment
' and m'ichmery

- Air pollution ~ . Operation of equipm_ent and transport.ation_of materials.
- Traffic disturbance = : Mobilization of equlpment and matenais
- Sedimentation -+ Dike embankment soil ewcavanon dredgmn and other

arth works relating to the project.

- River water quality : Earth works, concrete works, discard of construction
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waste materials and wastewater discharge from the

camp.
- Road damage : Mobilization of equipment and transportation of
materials,
-Aquatic biota :  Earth works, concrete works, discard of construction
- wasle discharge and wastewater discharge from the
camp.
- Dredged material . Dredging river bed to increase flow capacity.

Post-construction Stage

With regard to the urban drainage improvement works, some potential problems which might

be encountered include pump operation, sedimentation, land subsidence and river mouth

morpho!o y. Solid waste aecumu!ation in retarding pond is detrimental to the pump '

operdtson and it may cause suspeuston of dramaﬂe function in high watel conditions. The

effects of sednnent sludoe on human health shou!d be considered when it is dredged in the _

~retarding pond and dtsposed thereafter The dredged material is contammated with industrial

hazardous waste. The 1mpaets associated with the land subsidence caused by o_verpumpmg of

. groundwater resources can be hardly controlled by the proposed project itself. However, it

should be noted that comprehensive draimage syst.em can not be achieved without taking

account of the land subsidence. The potential effects of pump drainage system on estuary is

also considered in post-construction stage as the sediment transport system to the river mouth
may chanoe The effects on harbor basin may also help assess impact mgmf icance. In
considering the above descriptions, potential 1mpacts and impact sources can be summarized

as follows. -

The magnitude of the predicted impact mentioned below are summarized in the succeeding

sub-section.

 Predicted Impaets - ' o Impact Sources
- Ri\rer"morpllology ' River dredfring work and chanﬁei'improvement
- Pump operation : _:."Sohd waste accumulatlon in retardmg pond '
- Retarding pond  : Soil brought from upper river basin and settled in retardmg

pond containing industrial hazardous waste -
- Land subsidence ~: Groundwater abstraction for commercial and industrial use

- River mouth morphology : Change of sediment transport by the use of pump drainage
- system
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5.2.3  Unvironmental Management Plan

Based on the significant impacts predicted in the previous section, environmental
management plan needs to be prepared with a view to prevent, control, mitigate and
compensate adverse effects or environmentally undesirable impacts resulting from the
project implementation. [t can be expected to provrde conceptuat approach for assessing

impact significance and describing managing approach, location and responsible agency or

institution.
Assessment of Impact Significance

For determining the significance of anticrpated lmpflcts mitigqtion level can be
systematrcally cateoonzed according to the characteristics of negative 1mpacts in order to
consider appropraate mltlgatron measures wrthm reasonable envrronmental and economic
constraints. In this concept, mmgat:on mcludes 1) avmdmg the rmpact altogether by not

taking certain actions; (2) mimmlzmg the impact by limiting the degree or magnitude of the

act'ion;"(3) reetifying the 'impact by repairing, rehabilitating; or restoring the affected .

environment; (4) redlrcing or eIimiriating the impaet over time by 'preservation and
maintenance operations and (5) compensatron for the lmpact by repiacmo or provrdmg

substltute resources or env1r0nment Based upon the above drscussmn 1mpact sngmﬁcance

for the PI‘OJeCt can be assessed as follows

Impzicrs which can be avoided without teking actions are not found and all predicted
impacts therein are supposed to be .signiﬁcant and “mitigable”. I!legai land use,
negative impact in pre-construction stage, may be foreseen in the proposed location
of Asin retarding pond, but can be eliminated if the land is properly managed against
sQuaiter’s intrusion. Alt-hough impzicts caused by sediment in retarding pond could be
mitigated by means of adequate maintenance, it will turn to “not mltlgable

conditions unless restrictions are 1mposed oh mdustrlal waste discharge in terms of
heavy metal contents. Likewise, land subsidence is unable to be con_srdered as

“mitigable” ivithoﬂt confroi of groundwater abstraction Anyway, for both cases

~ impact mmlmlzatron 1s hard]y achieved wrthout resort to the collaboration of the

mdustry The summary is presented as follows:



Mitigation Catcgory
Avoidance

Minimization

Rectification
Reduction or elimination :

Compensation

Mitigation Measures

Chapter 3 Environmental and Social Impacts

Negative Impacts
Not Identified
Noise, Air pollution, Traffic disturbance, Sedimentation,
Dredged material, Pump operation, Retarding pond, Land
subsidence, River mouth morphology
Road dainagc

[llegal land use (proposed location of Asin retarding pond)

Social unrest caused by land acquisition

This section addresses a variety of considerations associated with impact mitigation

measures. Relevant measures should be identified and then incorporated in project

construction and operational characteristics so as to minimize undesirable effects on natural

and social environment. Mitigation measures or impact managing approaches need to be

developed for specific projects and should be applied actively to decrease the magnitude of

significant impacts, 1t i_s'also necessary to specify the location for taking mitigation

measures, but in fact the determination of project influential area is not so easy. It will be

dependent upon the particular project type and location. Mitigation measures can be referred

to ﬂie following.
(1) Pre-Construction Stage

- Social unrest

- llegal tand use

| (2) . Construction Stage _

. = Noise

_- Air pollution

: Re's.pec'ting Presidential decree No.55/1993, tough
_negotiation is expected to reach agreement with project-
affected families on land acquisition. Reasonable assets

evaluation should be considered for the compensation.

: Acquired land should be fenced up to protect the proposed

site of Asin retarding pond from being intruded by

. squatters.

- Control of speed of construction vehicles and equipment

is absolutely necessary to keep the noise level below 60
dBA. Working hours should be limited to daytime.

Particufa'r]‘y dust control is r_c_aq'ui'red'in‘ this régard._Acces-s'

road needs to be watered from time to time and materials
should be covered with sheet, Air quality standard KEP
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()

In discussing over a wide range of environmental issues, all available data and information

have been assembled and compiled to address selected aspects for ﬁ!aﬁning environmental

- Traffic disturbance

- Sedimentation

- Road damage

- Water quality
- Aguatic biota
- Dfedged material

Post-Construction Stage

- River morphology

- Pump operation

- Retarding pond

- Land subsidence

decree No,02/MENLH/I/1988 is applicable in this regard.

Schedule adjustment may be nccessary for equipment
mobilization, and traffic control is required af the project

. site with construction sign board.

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

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

Every effort needs to be made for the protection agéinst

spilt soil and concrete into the river. Protection fence may
be necessary at the downstream direction. Government
regulation No.20/1990 is applicable to the water quality. .

Base camp sanitary conditions must be well managed
against river water pollution. Sediment control should

also be taken into account for aquatic environment.

Use of water-proof sheet is required for the transportation

of dredged material from Asin, Semarang and Baru rivers.
It should be treated with cement to ‘protect against
~ leachate and disposed in designated land reclamation site.

River mouth morphological survey may be required to
figure out environmental changes on estuary due to the
pump dramage system. :

Garbage cleaning is freqtﬁentl.y'required in retarding pond |

as well as pumpmfr station so as not to suspend pump
operation

Perio’dical dredging will be necessary to maintain design

" capacity of retarding pond, and dredged material should

be well treated before bemg disposed.

Monitoring on land elevation needs to be conducted
periodically for the proposed urban area, In this
connection, the base station for BM must be carefully
sclected in the stable site.
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management. Table 2.4.1 summarizes fundamental parameters in matrix with regard to

environmental management plan for respective projects.
5.2.4 Environmental Monitoring Plan

Environmental monitoring could be used to determine the effectiveness of each mitigation
measure as discussed in the previous section. It provides information to review predicted
impacts or effects for proper risk management and uncertainties and also to modify activity
or develop mitigation measures in case of unpredictable harmful effects on the environment.
Project office should take the initiative in establishing monitoring system including
determination of monitoring location, frequency and duration and be engaged in régular site
inspection, field measurement, sample analysis and so on, Based on these fundamental
activities,.the level of project impacts. could be assessed in real terms. The matrix of

environmental monitoring plan is presented in Table 2.4.2.

Monitoring items and Locations

Basically, momtormg items remam the same as those selected for manaoement p!an They
are associated with prechcted xmpacts in terms of land issues, public nuisance, resource
quality deterno;atlon, facilities’ functional damage and risk management. These are important
factors to keep careful watch ‘o_n'enviromnental changes. The monitoring location must be
selected taking topographib acées_sibi]ity and geographic desirability into account and should
be at the most environmentally vulnerable area. Monitofiﬁg ite:ﬁs. and locations are further

described for each proposed project.

In pre-construction stage, the land issues will be focused on the proposed site for Asin
retarding pond, so that monitoring is required to keep watch on how the situation is going to

be.

As the project site is located at the downtown of Semai‘ang City, noise, air pollution and
traffic congestlon should be frequently monitored to review and feed back the effectiveness
of mltlgat]on measures durmg the construction stage. In crencral sed:mentation may cause

resource quality detenoratlon- however, in case of Asm Semarano and Baru nvers it will be

considered as tools for assessmg risk management because it reduces ﬂow capacxty making

the river channei in flood-induced conditions. Dredged materlal is also consldered as a risk -

management. lt'should be noted that the river bed deposit contains toxic substances to _the

human heatth, so that monitoring is required from the dredging site to the disposal site.
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In post-construction stage, the pump operation will be given the first priority in the
monitoring items because it plays a key role in urban drainage system. Monitoring includes
retarding pond as well as pumping station. Flood mitigation effects ranks second impona.nt
item associated with. land Subsideilce. The former is related to the evaluation of proje.ct
output, whereas the latter is limited to the measurement of ground elevations. Sediment of
retarding pbnd and its'di.sposal site need to be monitored as part of risk management. In
addition, river morphology should also be included in monitoring item for assessing pump

drainage effects on river mouth as well as harbor basin.

Monitoring Frequency and Duration

In principle, monitoring should be undertaken by the project office in coordination with other

agencies concerned. However, the proje.ct office assumes responsibility for the operation and
maintenance of facilities_ for a few years after the completion of construction works, then the
facilities are to be handed over to the local government or the municipality.. Thus, the local
government will take over all responsibilities for the project ever since. Under - these
circumstances, agencies or institutions fesponsible for monitoring in post-construction stage
.are still uhcei_'téin. Monitoring frequency and duration are determined according to the

project characteristics, monitoring items and impact significance. These are summarized as

follows:
() _ Pre-.Cons.truction. Stage
(a) | Land issues and social unrest
Monthly-based monitoring for as long as pfoblems exist.
(2) Constru_ctio.n Stage
A{a) Noise and air pollution
Twice a month during the c011§tructipn period.
(b Water quality., sedimentatidn, road damége and aquatic biota

Monthly-based monitoring during the construction period.

s
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(¢}  Traffic disturbance, sand quairy operation and dredged material
Weekly-based monitoring during the construction period,
(3) Post-Construction Stage
{a) Tilegal land use
Bi-monthly (twice a month) basis for minimum two(2) years.
(by  Water quality, ﬂ_sh farming and sediment disposal site

Monthly-based monitoring without limit of duration unless otherwise

specified.
{¢} Flood mitiéation

Every rainy :%eason without {imit of duration.
{d) | Pump operation

Bi-monthly-based monitoring without limit of duration
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Table 5.1.3 RESULT OF SEDIMENT ANALYSIS

(Unit: mg/kg)

Parameter Sampling Location
CSl1 cs2 CS3 CS4 CS3
5 Cu 123.67 086 55,00 143.46 122.50
Cr 20.06 0.38 12.76 2132 16.63
Cd 135 091 0.57 1.62 1.40
Zn 72890 | 32738 279.04 786.64 645.66
Pb 162.61 3.14 - 53.96 172.63 124.86

Sampling Date: October 27,1997 _
KG1: Proposed reservoir area on Kreo River, KG3: Tugu Suharte (Garang River), KG6: Simengan weir
(Upstream), KG7: Simongan weir (Pownstream), KG10: Ring road bridge.
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Table 5.1.4 (1/3) RESULTS OF SEDIMENT LEACHING TEST
(URBAN DRAINAGE CHANNELS)

Unit : me/l
Parameter Standard Location Sample Layer Coneentration Average
Top (1630
Alkyl Mercuny Nol Deiected (4] Middle (.86 0.000800
(OB IP)] : Bottomn .860
Top 0.200
Cs2 Middle 0.860 0.000580
Bottom 0.680
Top (0,230 .
€83 Middle 1,910 0.001350
Bottom 1.910
Top 1.230
Cs4 Middle 1.230 0.001110
Bottom 0.860
Top 0.250
€53 Middle 0.200 0.000440
Bottom (0.800
Top 0.775 :
Totat Mereury < 0.005 mg/l csi Micdle 1.640 0.001144
(T-Hg) Botlom K '
Top 0.497 i
) Middle 1.548 0.000882
RBottom 1098 :
Top 1.357
Cs3 Middle 2.926 0.002312
Botem 2434
Top 3920
Cs4 Middle 1.354 0.002222
: Botlom 1.1%1
T()p 0531
C83 Middle 0.534 0.000661
" Bottom 0.897
Top 0.001 :
Cadmiurn 0.1 mgf €31 viiddle 0.000 0.0003
(Cdy Botiom - 0000
Top 1002
52 Middle 0.001 0.0010
ottom (1.000 :
Top 0.001 :
cs3 Middle 0.001 0.0013
) Bottom 0.092
Top 0.00t
CS54 © Middle 0.002 0.0020
Boltom 0.003
Top 0.002
C55 Middle 0.004 0.0027
Boltom 0.002
. Top 0.07 .
Lead (Pb) 0.1 mpA CS1 Middle 0.02 0.030
' Bollom 0.G0
Top. . (.05
C52 Middle 0.06 0.043 -
[3otiom 0.02
Top 0.06
Cs3 Middie 0.00 0.033
Hottom {104
Top 0.03
84 iidddle 0.07 0.060
" otom .06 )
. Top - 00 )
CS5 Middle 0.02 0.033
Bottom 0.03 :



Table 5.1.4 (2/3) RESULTS OF SEDIMENT LEACHING TEST
(URBAN DRAINAGE CHANNELS)

Parameter Standard Location Sample Layer Concentration Average
Top 0.002
Organic 1.0 mp/t CSl1 Middle 0.002 0.002
Phosphorus 3otiom 0.003
(- Top 0.001 ]
Cs2 Middle 0.001 0.001
) Boitom 0.00)
Top 0.003
Cs3 Middle 0.002 0.003
Bottom 0.003
Top 0.605
C54 Middic 0.004 0.004
Bottom .004
Top 0.009
CSS5 Middle 0.006 0.007
Bollom 0.0G7
. Top 0.005
Hexavalent 0.5 mg/ft Cs) Middle 0.003 0.005
~ Chromium Bouom 0.00:
™y Tap 0.005
Cs2 Middle 0.005 0.007
Batom 0.010
Top 0.005
83 Middle 0.005 0.006
Bottom 0.008
Top 0.005
CS54 Middle 0.004 ¢.003
Bottom 0.005
Top (0.008
CS3 Middle 0.0 0.003
] Hotiom 0.000
Top C 0006
Arseric {As) 0.1 mpfi CSt Middle (.000 0.003
Boltom 0.010
Top 0.000
52 Middle 0.000 0.000
Bottom 0.000
Top 0.000
CS3 Middio 0000} 0.000
Bottom 0.000
Top 0.000
Cs4 Middle (5.000 0.000
Batlon 0.000
: Top 0.000
CS3 Middle 0.000 0.000
Boltem 0.000
. Top 0.003
‘Cyaride (Cn) 1.0 mg/l {51 Middle (.003 0.003
. ' Bottom 0.002
: Top 0.003
Ccs2 Middle 0.003 0.003
Boltom 0.002
: Top 0.002
C33 Middle 0.003 0002
Boltoin (0.002
) Top 0.002 _
C54 Middle 0.003 0.002
13oltom 0.002
. Top 0.003
Cs5 Middle 0.003 (003
Botion 0.003

T



Table 5.1.4 (3/3) RESULTS OF SEDIMENT LEACHING TEST

(URBAN DRAINAGE CHANNELS)

Parameter Standard Location Sample Layer | Concentration Average

: Top 0.006

Copper (Ci) 3.0 mp/ Cs1 - Middle 0.008 0.007
) Boltom 0.008
Ton 0010

Cs2 Middle 0.012 0010
Bottom 0.008
Top 0.006

Cs3 Middie 0.006 0.007
Bottomn 1008
: Top 0.003

CS4 Middle 0.008 0.009
Battom 010
Top 0.012

CS5 Middle 0.014 G013
o Bottom ¢.012

Top 0.004 :

Zine (Zm 5.0 mg . 51 Middle 0.138 0120
' Bottom 0.217
Top 0.200

Cs2 Middle 0.193 - 0.195
Botiom 0.191
Top 0127

83 Middle - (1.218 0.176
- Bottom 0.184
- Top 0.271

C54 - Middte 0.168 0.230
) Bottom 0.251
Top 0.189

€33 Middle 0.338 0.263
Botlom 0.267

—



Tahle 5.1.5

(MIXED WITH SOIL)

(1/3) RESULTS OF SEDIMENT TREATMENT TEST

(Unit:_pg/1)
[ocation Sediment : Soil (Dry Basis)

1:1 A2 I:3 1:4 1:5

CS-1 0.66 L 0.66 0.66 0.66 0.66 |
82 0.55 0.55 0.55 0.55 0.55
CS-3 0.84 (.84 0.84 0.84 0.84
CS-4 1 0.68 0.68 0.68 0.68 0.68
CS-5 0.32 0.32 0.32 032 0.32

Table 5.1, 5 @73) RESULTS OF SEDIMENT TREATMENT TEST
(MIXED WITH LIME)

(Unit; pefl)
" Location _ Sediment : Lime (Dry Basis) ' :

1000 [ 1:015 1:0.20 1:0.25 1:030 |
CS-1 0.43 0.43 0.43 0.43 0.43
L CS2 0.36 10.36 0.36 036 0.36
CS-3 0.59 0.59 0,59 0.59 0.84
CS-4 0.45 0.45 0.45 | C0.45 045
CS-5 0.20 020 0.20 ND ND

Note: ND sta;nds.for not detectéd

(MIXED WITH CEMENT)

Table 5.1 5 (3!3) RbbULTS OF SEDIMENT TREATMENT TEST

Note: ND stands for not detected

(Unit: pg/l)

Location Sediment : Cement {Dry Basis) .

1 q-00311:005 ] 1:007 | 1:010]1:015]1:020 |1 025 | 1:030
cs-1 | 030 | 015 | ND | ND ND ND | ND ND
cs2 | 020 | ou | Np | Np | ND | ND | ND | ND
s | o1e | 009 | ND | D | ND | ND | ND | ND
cs4 | 015 | 007 | ND | ND | ND | ND | ND } WD
css | 013 | oos | np | wp | wND | ND | MD ND




Table 5,1,6 ENVIRONMENTAL MANAGEMENT PLAN

{IMPROVEMENT OF URBAN DRAINAGE SYSTEM)

Managing §tem

Source of Impact

Measuring Standard
of [mpact

Managing /Approach

Management

Location

Managing Agency
Conceimed

{Pre-Construction Stage)

- Illegad Sand use

- Open space remains
unutilized

- Squattar’s intrusion

- Fencing around acquired
© land

- Proposed location
of Asin setarding

- Project office

- Municipatity

- Strict control pond
- Social warest - Land acquisition - Compensation - Negotiations - Proposed location - Project office
- Assels cvaluation - Public protest and - Land resettloment of Asin pumping - Land acquisition
demonstration - Presidential Jecree station commiltee
No.55/1993

(Construction Stage)
- Noise = Operation of heavy - Noise level : 60 dBA - Controf of speed of - Proposed urban - Projeét office

aquipment vehicles/equipment drainage areas

- Working hours/schedule
- Equipment opesators

- Air pollution - Mobilization of - Air quality standard - Covering materials - Proposed urban - Project office

equipment and KEP docree No. 02/~ with sheel drainage areas

materiales MENLH/I/1988 - Watering, the road

- Earth works ) - Materials stock yard o

- Traftic congestion - Mobilization of "= Public complaint - S¢hedule adjustment for - Proposed urban - Project office

equipment and - Frequencyfduration for aquipmient rmobilization drainage areas

matoriales . blockage and traftic - Traffic control

"« Street blockage congestion
- Sedimentation - Dredging work - Soi! suspended level - Dredging from downsiream - Asin, Scmarang and - Project office
' " - Raising dikes 100 to 250 mgn! - Effort to minimize spill Baru rivers
) - Soil excavation Co s0il into the river
- Road damc;é;:Aum"_ - Mobilization of _“Tmblic complaint - Regular check system - City roads along - Project office
' cquipmcntlfnnlcria]s - Da.mage level for road maintetancs, the rivers
: ' and repeir if nocessary - Acvess road
« Dredged material - Dredging work - Concentration of heavy - Use of waler-proof'sheet - From working site - Project office
) metals for transportation to disposal area S
« Public complaint - Treated with cement - - Land reclamation
- Generation of stench - Disposed in designated sito
‘ tand raclamation site
- Railway bridge - Raising river banks - Disturbancs for train - Reconstruction of raifway - Existing raibway - Project office
- River improvement apETALION SETYICS bridge over Asin tiver bridge and its - PIKA
surrounding areas

(Post-Comstruction Su.ge) )
- Pump opcﬁtim - Solid waste accumu- - Suspension of operation - Frequent cleaning of -.Pumling Station - Project office

lation ~ due to solid waste tetarding pond and - « Retarding poand

' ~ pumping station o .

- Retarding pond - Industrial waste " - Heavy metal contents - Periodical dredging - Asin retarding .pmd - Project office

discharge - Volume of sediment - Control of industrial - Bary retapding pond

- Soil brought from agcumulated m rotarding  waste discharge

upper basin pord
- Lan¢ subsidenve - Groundwater - Ar¢a and intensity of ~ Monitoring on land - Propased urban - Praject office

abstraction mainly subsidence clevation drainage area

for industrinl use ' : _
- River mouth -~ Change of sediment - Yolume of sediment - River mouth morpho- - River mouth - Port suthority
morphiology transport at river mouth logical survey « Harbor basin )

« Pump drainage
sysiem

. Pump operation

T-5-10

i



Table 5.1.7 ENVIRONMENTAL MONITORING PLAN
(IMPROVEMENT OF URBAN DRAINAGE SYSTEM)

T

Location

Monitoring Ttem Monitaring Method Monitoring Frequency Duration Monitoring Agency
Concemed
(Pre-Construction Stage)
- Land issues and - Interview and ficld - Proposed location off - Menthly - As long as ~ Land acquisition
social unsest inspection Asin retarding pond problems exist  commilice
- Proposed Asin pumping - Project oftice
station - Municipality
(Construction Stage)
- Noise - Measured by noise - Proposed urbon drainage - Bi-monthly - Construction - Project oflice
{evel ineter areas period
- Air potlution ~ High volunte sampling - Proposed wiban drainage - Bi-meonthly - Construction - Praject ofJice
method areas period
- Traftic congestion - Traffic congestion - Proposed urban drainage - Weekly - Construction - Project office
frequency/duration arens penod
- Sedimentation - Field inspection - Asin, Semarang and - Monthly - Construction - Project oflice
and measurement Baru rivers period
- Road damage - Field inspection - City roads along the rivers - Monthly - Construction - Project oftice
' and measurcment - Access roads peniod
- Dredged material - Field inspection - From dredging site to - Weekly - Until dredging - Project office
and supervision disposal arca wark is over
- Land reclamation site
- Railway bridge - Field inspection on - Railway bridge and its - Daily - Consituction = Project oflice
risk management alfested area period - PIKA
(Post-Construction Stage)
- Pumyp operation - Field inspection - Pumping station - Bi-monthly -« No limit - Project oftfies
- Retarding pond )
- Flood mitigation - Field inspection and - Proposed urban drainage - Every rainy season - No limit - Project office
) : " intesview on flood area '
frequency/duration
- Sedimentation and - Field inspection - Retarding pond - Monthly - No fimit - Project office
its disposal sitc - Disposal site
- Land subsidence - Inspection and - Proposed urban drainage - Every 6 months - No himit - Project oflice
_ measurement area ' - Mining agency
- River morphology - Field inspestion - River mouth - Every 6 months - No limit - Port authonty
and measurement - Harbor basin
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