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CHAPTER 5 ENVIRONMENTAL AND SOCIAL IMPACTS

5.1 Environmental and Social Impact Analysis
5.1.1  Natural Environment

The study area covers.204 km’ as a whole catchment area of Garang River, of which most of
the part 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
vegetation covers have been intensively eliminated by cutting trees and fires. Under present
enviconment, there is no endangered species of fauna nor protected flora. This section,

therefore, presents general characteristics of river environment as a result of study and

analysis.
Water Quality

Water senrpling was eerriett oet on October 27, 1997. Serrlt)ling locations are the same as
those selected in June, 1992 for the Feasibility Study. The totel number of sarﬁples is 15, out
of whrch 10 arc from Garang RlverfWest Floodway and 5 are from Semarang River (refer to
Fig. 5 1.1). Water quality test was conducted in the {aboratory of Dtponegoro University for
physical, chemlcal and mlcroblologtcal analysis. The test results are given in Table 5.1.1.
According to the Government regulation No.20 estabhshed in 1990, there are four(4)

categorles on Water Quahty 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 drmkmg
Standard C: Water to be used for frshery

Standard D:  Water to be used for agrrculture or industry

Krrowing the fact _t'hat Garang R_iver is the mejor Water source fo_r _the citizerr of Semarang
City, Standard B can be applieable to the water of Garang River, sihce 'PDAM water intake
faci}ity is located upstream of Simeongan Weir and nobody uses them as source of domestic
water supply. Waters taken from KG7 to KG10, lower part from Simongan Weir, are saline

because river water is mixed with tidal sea water.

Test results are consu:lered to represent water quahty of the rivers in dry, thereby samplmg

was carr:ed out in drought-strrcken period. Accordmg to the results surface-water in the

5.1
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upper reaches from Simongan Weir meets requirements of Standard B to some extent.

However, it is absolutely necessary to make continuous efforts to improve water quality in

line with Clean River Project (Proyek Kali Bersih: PROKASIH). 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

pollutton will certalnly get worse year by year unless proper measures are taken at an early

stage possrble

Further details on water quality are described as follows;

N

Biodegradable Organics

' BOD an 'organic pollution indicator ‘shows 4.4 mg/l in the upper reaches from

Simongan Weir and 5.1 mg/l in the lower reaches In the meantime COD values are
14.8 mg/! and 256 rng/[ respectively, showmg a remarkable pollution mcrease

between KG6 and KG’? on Garang River, which may be attnbutab]e to the inflow of -

large volume of domestic wastewater in the Jower part from the Weir. With regard to
DO, tt is over the standard value of 6 mg/[ in almost all upstream looations except

- KGﬁ where water seems to be less polluted in terms of oxygen demand It is rather |

inconsistént with BOD and COD in this regard but the reason is not explamable It

should be noted that no oxygen 1s contamed in the water of both KG9 and KG10.

| However DO value may easrly ﬂuctuate in one s1ngle day in the ttdal area whrch 18

stretching from the river mouth to KG7

BOD, COD and DO at each sampling location are graphit:ally shown in Fig.5. I 2.

_Based on the study conducted by JICA Study Team in June, 1992 ‘water quality

degradation can be observed as compared wrth new data of 1997 (refer to Fig.5.1.3).
It shows remarl\able changes in water quallty causing Semarang, Asm and Bam '
rivers to the development of septic condtttons Meanwhile, water in. the upstream

portlon of Garang River is slightly worsened in terms of BOD durmg the last ﬁve

i years but 1t is stlll on acceptab]e level © be used for source of water supply

: According to sample analysis _data from November 1993 to October 1997 provided by
Regional Government- Water Supply Enterprise (PDAM), water quality at intake .
'locanon tends to be somewhat degraded in terms of 'BOD. On the contrary, DO

concentration is gradually 1mproved in recent years (refer to Fi 1g5 ] 4) T here is

somethtng contradictive because these two parameters have trade-off relations to
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each other. The reason remains unknown. Nevertheless, both of them still satisfy

PDAM standards describing as 6 mg/! for BOD and 3 mg/! for DO.
Heavy Metels

Stildy includes analysis of such parameters as Cd, Zn, Pb, Cr and Cu. Garang River

water is characteristically represented by high concentration of Cd in the lower part

© from Simongan Weir. Pb is, however, detected in both upper and lower reaches.

3)

Centent of these toxic substances are mainly attributed to the wastewater discharge
from industrial'arca Pollution source may be identified as dry cell, paint or paint

usmg factories. Generally heavy metal concentratlon tends to be higher in lower

reaches $0 that special altention needs to be paid to the fact that Pb concentration is

more than f_lve times as high as standard value of 0.1 mg/l at KG6 =where PDAM

water intake is located nearby.

The test results show that there seems to be no significant presence of Zn, Cr and Cu.
It is, however, important to keep watch on water quality because heavy metal

concentration may vary from time to time and depending on regional economy.

'Accordiﬁg to PDAM weekly-based record for 1996, Cd has been constantly detected

‘asa result of analysis of intake water and its value is frequently over the standard.

Nutrients

' .Nitrogen and phoé,pherus'are essential nutrients for the growth of undesirablé aquatic

environment which may. tesult in water quality deterioration and eutrophication.
Algal activity can be controlled by' such nutrients 'cencentration as dissolved

inorganic phosphorus (orthophosphate: PO4-P) and ammonia nitrogen. (NH4-N) or

nitrate nitrogen (NO;-N). These are mainly contained in domestic' wastewater

‘discharge. -

- Altho_ug_ﬁ_ there is no S_peci_fic_ reQuii‘ements for P:C);—P under Water Quality Standard,

-t r'ep-resc"'nts high 'cencentra'tion (4'.7 mg/l) at, KGS where dense fesidential areas are

extended on both 81cles of Garang Rlver Nltrogen concentration xs shghtly high in the

_ form of NOz-N at Iocations of KG7 and KGS on West Floodway
Celiform

@

" There is no location to Satisfy standards aS'a_ result of sample an_al'ysis. Total
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coliform, expressed in number of cells in 100 ml of water, is fully dominated by fecal
coliform in the upper reaches of Garang River which is currently being used for the
source of water supply to the city, The test results show obviously high values, if

compared to the standards, showing 10,000 cells for total coliform and 2,000 cells for

fecal coliform. For example, at KG5 and KG6 near the PDAM water intake, coliform

organisms are exceeding 24x 10* and 24;{105‘ respectively.

Even at the location KG] in pr0posed reservoir area, the situation remains

~ undesirable because bactenologlcal patameters Stlll represent more than the standard

valie. The bacteria of total coliform group is, for mstance nearly 5 times higher than

the allowable limit. This value is, however, equwalem_to 23 tlmes more than the

* standard in terms of fecal coliform group. Echericia coli, which is common organism

found in human feces, has been identified as predominant p'lthogenic bacteria. It

' should be noted that there are 12 villages with nearly 30 000 people lxvmg around

“and upstream of the future reservoir site.

Ccatic Bic _'

For further considefation of river environment, following biological study needs to be

carried out to be aware of present aquatic ecosystem.

¢h)

Plankton

Bi_ologieal characteristics of the water body can be shown by the abundance and

diversity d_f plankton as shown in Table 5.1.2. Constituents of .-fitoplahkton_'are

“identified as - Chlorophyta, Chrysdphyt,a, Cyanophyta, - Euglenophyta and |

Bacillariophyta In gener'al the water b-ody in low flow period may provide micro'—

flora or algae with preferable life condattons Algae are important mlcroorgamsm

' _wnth respect to water guality because they will form a symbiotic relationship with

bacteria. In thlS sense the population (total mdw:dull) seems to be hlgh as a result of
laboratory analySIS It is probably explamed in such a way that samplmg was carried _
out in mld—dry season. Zooplankton pnmary consumer of ﬁmplankton consists of

such genus as C1110phora Rhlzopoda Rotatona and SO on.

In judging aquatic environment, diversity inde_x' (H) can be 'zlpplied. This is .
calculated based upon total individu and sPecies by Shannon-Weaver "r'neth'od.

Aecordmg to Lee et al. cr:tena 1978, the mgmflcance of dlversuy index can be

: dmded into follow:ng 4 categones
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H’>2.00 : lightly polluted ~ not polluted
H’: 1.51~2.00  : moderately ~ lightly polluted
H’: 1.00~1.50  : heavily ~ moderately polluted
H’'< 1.00 : heavily polluted

~ Water in the proposed reservoir area is considered to be desirable quality for aquatic

life as it shows high diversity index of 2.58, 511ppo;ted by high evenness index which
is nearly 1. Attention should be paid to the appe earance of Chrysophyta which may

" cause water bloom whcn multiplied in the reservou water. In the upslream portion of

Garang Rwer water quallty is still satlsfactory level in terms of presence of algal

species. In the downstream portion, however it is s:gmﬁcantly worsened due to the

* organic pollutton. The analysis test shows that total individu is jumped up to tens of

thousands and diversity index falls to 0.88~1.31. Representative algal species found

_in this portion are known as organic pollution indicators such as Oscillatoria,

Diatome, Cyclotella, Chlorococeum and Ba'trydiopsys._ :
Benthos

Benthos is considered to represent general characteristics of stream-bottom
ecosystem. The abundance and diversity of benthos are given in Table 5.1.3 as a

result of analysis test. The presence of total number of individu of Tubifex sp, genus

'Oligochaeta is remarkable in the location K.G6. This species is usdally predominant

in organically polluted bottom deposits. However, it is noted that many other groups

and s'p'éciesl of éqliatic life can also be found in the same location, so that KG6 is

| supposed to be an umque sue providing more desuable ecosy%tem compared with

othcrs in termq of habitat su1tab1]1ty In the meantime, in the downstream of
Simongan Weir, the stream bottom is Ilkely unsuitable for aquat:c habltat though a

small number of Bllvalwa and Crustacea are found in KGIO

~.Nekton ... -

_ The study was camed out by hearmg of local people and some blologi%ts of
_ Dlponegoro University in order to 1dent1fy fish spemes hvmg in the river. The report

- in this sectlon is; therefore not based:« on ‘the observation, and total mdmdu of each

spemes remain unk_now as a result. Habltat su1tab111ty varies dependmg on water

quallty and river struclure. Fish' species found in the upstream of Simongan Weir are

obviously different from those in the downstream. General characteristics of aguatic
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habitat for fishes are summarized as foliows;

(a)

L)

©

(d)
(e)

(0

‘The river channel is split up into two water arcas with different ecosystems by
the Weir, freshwater in upstréam section and brackishwater in downstream

section, which inhibits fishes from anadroming.

Banks are not lined with concrete, and bottom sediment consists of mainly sand

and gravel in' the upper portion end sand and mud in the lower portion. :

_There are remarkable changes in river discharge between ﬂood period and

drought period. It shouid be considered that flow rate is extremely low in dry

~ season as water hard]y overﬂows the Weir,

Aquatic plants can be found in some locations upstream which may have a -
_function to provide fishes' with sp'awr_iing' places.

River water quality is deteriorated due to the discharge of domestic, commercial

and industrial waste,

The river will play a different role as sand quarry site in the upper reaches of

Garang River when water level is low. However, this aetivity definitely leads to

a signiﬁcant impact on aguatic habitat as well as fish-spawning areas.

-Under such river envrronment followmg fishes can be hsted as 1denttﬁable spet31es in

both upstream and downstream of the river;

LIpmeam.CEmshﬂatsrl | Do:&nstmamiﬁmcktshmtm

_ (Local Name) . (Scrent:ﬁc Name) . (Local Name) (Sc1ent1ﬁc Name)

Kutuk - Oghtocephallus : Lundu Mystus sp. -
_ strlatus _— _
Lete . Clanas batrachus " Kutuk Ophlocephallus
: _ w . oot striatus
Bader Punttus sp. ' Bloso -
Wader "~ Rasbora sp. - . Mujaer | Tillapia mossambica

Cethul Poecilia' reticu_lata

At KG9 and KGI0 located near river mouth where w-at_er is more pollu_ted, only two

: s.pecies sttch as Lundu and Kutttk ca'n be feund at high tide. Lundu could be observed

in sea water and bracklshwater even under undes:rable conditions in terms of water

quality, whercas Kutuk has its own habttat in both freshwater and bracklshwater
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(4)  Aquatic Plant

Study was conducted on February 5 and 6, 1998, in mid-wet season, and thereby the
rain causes the river to high water. For the growth of plants, an adequate environment
is needed to satisfy basic conditions such as light, water and vegetative soil. In
addition, it should be stressed that these plants are vulnerable to flooding, As a result
of the study, several species of aquatic plants were identified along the river
downstream of Slmongan Weir. However some of these plants cou!d be obsc: ved in
upper basm too durtng dry season, Followmg flve(S) species grown at some

locat:ons not affected by the flow can be found in the field observatton

 Local Nam - Scientific N - Locati
Kangkung - ' 'Iporn'oea“équatic.a - KG7.8,9and CSI,2,3,4',5
Krema Jussieua repens KG7 ' 7
Kremah o ._ Alternanthera sessilis KG7,8,9,10 and C51,2,3,4,5
Eeeng gondok Eichhomia crassipes ~ KG7,8,9,10and CS3
Wllngl o ._Cyperu.s sp | I.(GIIO | '

Common charactensttcs of the above aquatm plants ‘may be descnbed as they grow.
on rich organic soil and resist brackish water, except Eceng gondok which is known
" as a floating plant. On the other hand, there are only three specnes that can be seen on

. urban river sides.
ediment Analysis .

Sediment samples were taken fto_m five(5) selected locations on Garang River and also from
five locetions along urban rivers to examine heavy metals concentration The analysis results
are shown in Table 5.1 4. Heavy metals found in bottom sediment are likely to be deposm
after soluble metals have been absorbed by soll parttcles and subsequently settled They aiso
ten_d to be more concentrated in _the sedxrn_ent of orgamc compounds. The_refore, heavy metals
_ coneentretion"w'i'l_l_' become higher 1n the lower basin where Water quality is degfaded by'
ré&:éivir{g' waste diSch'a:r'ge In'eons'eduence it can be understood'that':meta'l content values at
KGﬁ are generally much htgher as compared with those of other locattons because the flow

is once blockecl by the Weir and $0 sedlment is aceumulated thereby |

In Indonesia, there is no 'speeiﬁc s'tondard'for heavy metals concentration for sediment s0
that Japanese standard for mdustrlal wastes for marine dtsposai as shown below may be

o appheable to the enwronmental assessment in this regard.

5.7
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Parameter  Allowable Limit (mg/kg)

Cu 70
- | e .
cd | 5
n - 450
Pb | | 50

* Value is expressed for hexavalent chromium

Accordmg to the above standard heavy metal content at each samplmg locatton on Garang
River is still in alloWable llmlt However attentton should be paid to the urban rlvers as hlgh
values of Cu, Zn, Pb are detected at CSl(Asm) CS4(Semarang) and CSS(Baru) High
" concentration of these hazardous substances are probably found at every location in Asin and.
Baru rivers and bctw_een Gajah Mada street and a railway bridge along Semarang River (refer
to Fig5.15). | | |

Small sorl partlcles gradually settle as they ‘absorb dissolved orgamc and inorganic
compounds in the water. This may lead to the 1ncrease of heavy metal content in bottom
deposrt Comparlson of heavy metal concentration ‘between water and sedtment can be
referred to Fig5.1. 6 It shows extremely high values for the sediment compared to the water.
For example, Cu content of Garang River Sedtment is 2,500~6,300 times much htgher than
that of water, wh;le Cr content lS 330~74O timmes. The same comparrson is made for Cd, Zn

and Pb, an_d these are figured out at 22~380, 12,000-28,000 and 39~320 t_1mes respectlvely.
51.2 Social Environment
Basic Consideration

Socxal env:ronment mvolves numerous factors not assoclated wrth the physlcal chemtcal and )

btologtcal concems. It should be more descnptwe of human relationshlps and mteracttons

and, therefore mclude m~depth 1nformatlon on social and economic act1v1t1es in pro_lect- .

'affected areas. In discussing these issues, all avallable mformatton need to be assembled and
comp1led in an effort to predrct significant 1mpacts for the potentlal changes resultlng from
project 1mp1ementatron Consrdermg pro_|ect components and characterlsttcs basic approach
to social envnronmental study shonld be made to take foilowmg factors 1nto account and '

study output will facilitate subsequent works to analyze SOClal 1mpacts _

(0 Populanon charactenstrcs in pl'O_]CCt area, ‘including number of direct and mdtrect

' project-affected households
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(2) Employment and unemployment patterns, including occupational distribution and

location and manpower availability.
(3) Land use patterns, ownership and covering areas.

(4)  Housing characteristics, mcludmg types of housing occupancy levels, age and present

condrtron of housmg
(5) Land values based on ’I‘ax Object Selling Value (Nllar J ual Objek Pajak NJOP)
) - Evaluation of house, agricultural products and other assets values,

(7)  Health and social services, including water sdpply, wastewater discharge systemn,

solid waste collection and disposal, and utilities.
~ (8) Tourism and recreational opportunities, including monument preservation.

(9) -~ Conununity’s attitudes and public awareness of the project.

So far neither house evacuation nor large-scaled land acquisition is required due to Garang
River improvement, but it might affect both the'land development area on the right bank in
the river rnouth of West Floodway and a small piece of land on the right bank at.Tugu
Suharto drea The prwet land developers have been undertakmg land reclamation in the
coastal area on both mdes of river mouth The proposed dike runs along the r1ght river bank, |
$0 some area have to be purchased Regardrng the Tugu Suharto area, there is a monument
tower at ﬂood prone area near the conﬂuence of Garang-Kreo rwers s0 that it is desrrable to
transfer thrs symbollc tower to the safety place 1f Iand is avallable This questlon strli remains

unclear whether the monument can be relocated to some appropnate place

The rirer'impro'\?ement Works include demolition of existing Simongan Weir to be replaced
by new one. This old structure constructed in Dutch colonial days deserves to be preserved as
an hlstoncal monument for future generatron Itis recommended that a prece of the 100- -year
aged structure be exhlbrted at the museurn. T he museum is belreved to be constructed in or

around Goa Kreo park
Tugu Suharto Arga for River Improvemient
Study was conducted by means of questionnaire to provide basic materials for the prediction

- of socnal :mpacts and 1ts assessment In this stage it is still difficult to define the border of

area in relation to land acqursmon so that samples were carefully chosen from families

5-9
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representing socio-economic environment of the project-affected locations. Details of the

study outcome for each area are described as follows: -

(D

2)

General Informatien

Number of samples is 25 selected from petential. project-affected afea on {he‘right
bank at the conﬂuence with Kreo River. There seems to be no house evacuation due
to the river improvement works. Educational backgfonnd of respondents is Vrelati‘vely
high compared to other two areas described in the following sub-sections, as it

includes 5 senior high school graduates (SLTA) and 2 university graduates.

An average family consists of 4 or 5 members and large fa'mii:y is hardly seen. Out of

the 25 selected families, 17 are content with 'present living environment,
Home Economy

Many people are engaged in private sector, but various income sources are

 considered to support their families as they dedicate themselves to the different types

of work sueh as_constru_ct_ion worker, cler_k, Govermnment employee, induStrj *_Lvor_ker_' .
peddier and so on. - '
15 people or 60 % of all answeferé eamn less then Rp.200,000 a month. Arnong them

8 are supposed to be the most common low 1ncome class of between Rp. 150 000 and

Rp. 200 000, whegeas 8 others are the common middle class of between Rp.300, 000
and Rp. 500 000. With ret,pect to monthly expendlture 15 famlhes spend not more

than Rp.200,000, and the most common spending amount  is Rp.100,000 to
Rp.150,000 represented by 7 famxl;es. There are 4 families who can afford o spend

more than Rp.300,000. Monthly basis earning and spending are graphically shown in

Fig.5.1.7.

The amount of money spent on food is from Rp.75.000 o Rp.125,000 for the

x'nejerity'e_f respondents. The situation is further described in such a way that 20
respondents (80 %) are paying between Rp.26,000 and Rp.150,000 for food. On the
e;her hand, education and transportation expenses_ have also large shares of spending;

Although 9 farnilies s'pend less than Rp.25,000/month for eclucation' 6 others need to

k pay Rp.26,000 to Rp 50,000. And nearly same expenses are reqmred for'

i transportatlon too.

5-10
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Land and Housing

As a result of survey it was Shown that 22 respondents are owners of property and 3
others are renters, one from the third person and two from the relative. Area of land is
relatively sp’tcious as it is 125 m’ or more (52 %). Those who own the land of less
than 100 m® are only 8 famllles (32 %). Common floor space. of a house is to be
between 50 m and 100 m and there are 6 houses (24 %) with more than 100 m” of

building superficies. Details are given in the following table.

LAND AND HOUSE SIZE
Area (m2) ' . - Land " House
: No.of Families %o No.of Families ¥

<25 i ' S 4.0 1 4.0
25~ 50 . : 3. 120 : 5 20.0
51~175 2 8.0 11 44,0
76 ~ 100 2 8.0 2 8.0
101 ~ 125 . 4 16.0 3 12.0
126 ~ 150 ) 24.0 o2 8.0
> 150 C oo T : 28.0 ) 1 : 4.0
Total - 25 ] 100.0 - 25 100.0

" All houses are single floor—typed structure with permanent materials (68 %) or semi-

permanent (16 %) and with panel or wood (16 %). Cement plastered floor is the most
common way accounting 56 % followed by cement tile (24 %) and ceramics (12 %).

Earth floor is for the rest taking a minor share. -

~ Clay tile is most commonly used for roof material. It covers over 80 % of all

respondents’ houses. Asbestos and zinc are also empioyed but panieulerly for low

income houses.

Electnclty is supphed for all 25 houses. Of those benefielarnes 18 houses are

'connected to PLN power . line system and remammg 7 are taking share of electric

power supphed to nelghbormg house.

_Water Use and Sanitation'

| 'Althoﬁgﬁf PDAM water supply system s availaﬁle'in this afea"groundtvater is the

prmc:tpal source of water for domestic use. Many famxhes have their own shallow
welI in the 'yard to take advantage of groundwater resources . River water is also used
some people for oniy balhmg Water sources currently in use can n be refened to the

following table. -

__5_.-1_1"
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&)

(Unit: Number of households)
Classification Cooking Washing and Bathing

: : Wet Scason | Dry Season Wet Season Dry Season
Shallow Well ' 16 ' 16 14 13
Deep Well 1 ] 1 |
Spring ' D -0 ' 0 0
Public Hydrant 1 1 I 1
Water Supply (PDAM) 7 7 5 6
Water Seller 0 0 0 0
Rain Water 0 0 0 0
River Water 0 0 4 4

Total 25 25 25 25

Accordmg to the survey, only 9 households have family-owned latrine thh proper
septlc tank and 6 are usmg pubhc toilet without channelmg to the river or stream.

However, It should be noted that 10 out of 25 sample respondents are utllizmg river.

The majonty of people collect domestlc sohd waste by themselves and place it in
garbage bin or public dlsposal site. For people who have no such a fac:]lty nearby

burn it, but several persons can be Judged careless about disposmg refuge. They

: nught throw it somewhere around the river.

20 respondents gave same answer to the question about disease which may outbreak .

most frequently, that is influenza or flu causing respiratory tract infectious disease,

" then coughing and skin disease follow.

lPL_lb_lio Qnderstanding and Perception

15 people answered to have heard something about project from neighbors or other

media. Fig.5.1.8 shows reaction or attitude of respondents ab_out the project together '

with expec-ted method of eomoen'sﬁtion It appears to be 14 people' (56 %).“for the

prOJect” 7 people (28 %) “against” and 4 others (16 %) “undecided”. Agreed people |

express the desue to have alternatlve land or money compensatlon

Ttis lmportant to pay partlcular attention to the reactlon of 11 respondents who by no
means relinquish the1r property. The mam reason for agreement is to reduce ﬂood
damage (79 %) and for dlsavreement is to catise dlsadvmtage for the commumly o1
to generate social unrest. Reasoas of pro 'md con are lilustrated in Fxgs 5.1.9 and

5.1.10 respectwely
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5.2 Envirenmental and Social Impact Assessment

Enviropmental imjmct study has been conducted in accordance with terms of reference of
Environmental Impact Statement, so called KA-ANDAL, which was approved by the Central
Committee on Environment (KOMPUS) in October 1997, The study includes data collection,
sample ana!ysié, .qucsﬁozmaire and interview survey on present natural and social
environment. The output of such a study is to be-cffectivé[y used for the identification and
evaluation’ of the potential impacts of pfoposed projects, and then management techniques
and mitigation xneaSures are discussed simultaneously as a. basic approach to establish
Environmental Management Plan (RKL). Likewise, Environmental Monltormg Plan (RPL)

should also be required to formulate a comprchenswe follow- up plan.
5.2.1 Present Environmental Condition

It is extremely important to consider main causes of present cﬁvironmentﬁl prbblerhé prior to
asseSsir_ig t_h.e pdtential impacts of propos'ed projects. This idea is based on the concept that
key féctors of current environme_ntal issues are éonéemed w.ith the project and, therefore,
should be considered as subjects of discussion .fof impact assessment. Under bresent

environment, there is no endangered species of fauna nor protected flora.
asi ncept f hensive Environmental Managemen

* Economic activities may give significant impacts on water resources _envirohment. In fact,
recent urbanization a:nd;industrializati.on have caused river water pollution due to maih!y
domestic émd industrial wastewater discﬁarges. On the other hand, land subsidence is
" oceurring in coastal p.lain' as a result of over pumping of groundwater by commercial and
industrial' sectors. Ground water explditation shoﬁld be restfidted s'trictly and enactment of
regulation to 'c.ha.n.ge water sourc_e's of commercial and industria'l: watef from ground water to

river surface water is quite necessary.

' Under these c1rcumstanccs admxmstratlve measures should also be taken to strictly control
resources’ extracuon act:vmes ina gwen river basm There séems to be relevant reguIatlons
standards ‘and po]1c1es in both central and local govemments to rcstnct developmem
: actwme_s, but _the ques_t_io_n‘ 1s_how effectwely thesc can be _cnforccd. Although legal control
on water 6_r _lénd use‘havé to‘be, 'cc_)hs_ist_e.m‘ with pub'lic interests, it sometimes leads to the

clash of interests between institutions or agencies concerned.
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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.

(N

(2)

(3) -

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 quality wrll be 1mproved if natural purlfrcat:on system of the nver lS recovered
due to the control of wastewater dlscharge 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.

Erosion cortrol is expected by conducting soil conservation practices together with
land' development: control for the purpose of reducing river water turbidity. As a
result it can also play an important role in redueirlg'sediment Joad at the water intake

location,

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.

)

Groundwater Development

The regu]atlon on groundwater development is estab]rshed under the Mmlstry of

Mrnmg and Energy No.02. P/lOl!M PE!1994 and the detarled 1mplementatmn of the

sald regu]atmn 1s descrrbed in SK Dlrjen No 005. KllO[DDJG/ 1995. In thrs regard _
provmcral regulatlon PERDA No 5/ 1985 should also be respecled in Central J ava

The groundwater explmtatlon is subject to the perrmssron 1ssued by Dinas

'Pertambangan (Mmmg Agency) in the Provmc1al Government, which is valid for

three (3) years. There are {two kmds of permlssxon one for the bormg or drrllmc and

the other one for the groundwater abstraction. The owner of the well is requested to
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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 resources.
Should the report is t.otally 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 practic.ally imposing

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

volume of groundwate'r'abstraction as the well is generally privately owned and

particularly, deep wells are installed in industfia!_ cdmpanies.

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

of groundwater development:

- The maximum number 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.
Sand Quarry Activities

Quarry activities in the river ate controlled Linder' the decree Nq.4SS/KPTS/1986 of
the M'inistry _of Public Works for the mining of Category (Golongan) o materials,
which includes sand, gravel, boulder and sa'nd-y grével. The letter of permit for the

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

.- If daily productlon is more than EOO m’® and/or mechanical operatlon 15 applhied,

the permit will be issued by the Govemor or Head of provmc:al level (Tk I) and

'-_ If the producnon is less than 100 m’ andfor its operatlon is dependent on manual

laborers, the perrmt wﬂl be 1ssued by the Mayor or Head of Regency

’I_‘he_decree No.l?ﬁ/KPTS/AJ1987 issued by the - Direciorate _General of Water

Resources - Development provides guidance for the implementation of the above

* ministerial 'dec‘rée Itis stipulated that the quarry activities should be-avoided in such

* locations as river degradation area, concave side of flood plain of meandering portion

and other restnctcd areas around river structures Partlcu}arly, it is strictly prohlblled

: to take rwer bed matenais in the area of 500 m upstream and 1, OOO m downstream _

fl’OITl the river structures ‘
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&)

_ Companies wishing to deal with quarry business is required to conduct environmental

study and then its report should be submitted to the Central Committee for |
Environmental Impact Assessment (KROMPUS) for approval. The permit for guarry
activities is subject to the approval by the KOMPUS, The effective period of the

pemlit is five (5) years.

The provincial decree (Peraturan Daerah' PERDA) is .also applicable to the quarry
activities in rivers. In Central Java, the regulauon No.6/ 1994 was cstabllshed on May

16, 1994 and the area of exploxtahon is defmed as follows _
- Maximum exploitable area is 10 ha. in one location for a person.
- Maximum exploitable area is 50 ha. in one location for a-company.

- In case of 50 ha of area mentioned above, five (5) compames can be 1nvolved 1f

permit is issued to each of them

The operatton permit is vahd for 30 years w:th a possible extensnon of 10 years, and

 the extension is allowed twice in this regard

._ The guidelines for the above provincial decree is established under the Governor’s

_Decrswn No.138. 3!01/1996 provrdmg detalled descrlpuous wrth regard to the

procedure for obtaining mining perrmt

River Surface Water Resources Development

* Besides the proposed J 'atlbarang Dam which is expected to supply 2.00 m’fs of water,

Kedung Ombo reser\?oir is another promising surface-water resources to be
developed in thts regton JRATUNSELUNA Project Office is undertakmg the
constmcuon of raw water transmrssron channel from Klambu to Kudu located

northeast of Semarang City. ’I‘he prolect is envxsaged to convey 2. 25 m'/s of waler to

" anew treatment plant at Kudu The total length of the proposed conductlon line lS

esumated at 40 5 km, of which so far 39.5 km was completed and the rest of 1 .0 km
is still under construction. It-is scheduled to be completed by May 1999 'I'lus

- remaining portlon was taken over to SSUDP from the JRATUNSELUNA Pro_|ect .
~ Office in June 1998, and it wrll be, therefore, financed by the World Bank. ‘The new

treatment plant at Kudu will have the capacrty of 1.25 m s and is expected to have an

addltlonal capacity of 1.00 m¥s in the future but so far there is no detailed schedule

5-16



Chapter 5 Environmental and Social Impacts

for the future plan due to the financial difficulties. In consequence, it remains
undecided for the use of 1.00 m’/s of water. Although this new water resource is to
be used for drinking' wator, it will contril)ute 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.
5.2.2 Predicted Impacts and Impact Sources

The prediction of impacts of project activities can be approached from three stages: (1) pre-
construction (2) c.onstruction and (3) post-construction. For addressing environmental
lmpacts quantification approach can be consrclered to measure impact level. It can also be
used to determine lmpact s1gmﬁcance and requlred mrtrgatron measures, so that it is desirable
to quantlfy as many rmpacts as ‘possible. However, in many cases quant;ﬁcatron is 1mpos51ble

and qualitative 1mpact predlctxon is practlced instead.

Predicted impacts are llkely to be the key subjects to dlscnss environmental management
. plan. To provide a basis for such a discussion, rmpact sources should be identified in each
stage of the project regardless of whether the effect is beneficral or detrrmental These are the
causes of environmental changes resultrng from the pI‘OJeCt unplementatlon and should be,

: therefore properly controlled and managed

Man—induced envlronmental changes can be anticipated from the experience of similar
projects undertaken in the last few decades 50 predlcted 1mpacts and impact sources are

consrdered as follows

Pre-construction Stage

Problems to be considered in this preparatory stage are associated with the land. Small area
of land will be required for the construction of earth dike and dralnage channel in the river
mouth area The land in the .a.rea is owed by privet land developers 'l‘he design of dike and
channel has been carried out with their approval for land acqursxtron so that no social

problem may arrse regardmg this issue.

Speculatlon and 1llegal use of land are troublesome problems Significant 1rnpacts and impact

sources commonly pred1cted in pre~constructlon stage are as follows
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Predicted Impacts ' Impact Sources
- Social unrest . Unsuccessful negotiation or insufficient compensation

relative to the land acquisition
-Mlegal land use @ Squattet’s enfry into the land prepnl_’ed for the project

-Land ownership : Private properly transaction by speculators

No impacts are predicted on natural environment.

struction Stage

It must be noted thét the project siie is located in the urban aren and- population-conccntrated
'region Mmlmlzatlon of nu1sance condmons to the private cmzens will be pre-rcquzszte for
the management of social environment. Il mvolves such items as noise, air polluuon traffic
disturbance, road damage and so on. In addntlon the project-induced changes in urban
environment are: another 1mportant factor for addressmg potential impacts. Water quahty,

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

fmpagt sources for the pnblic nuisanc_e can be i.den_t‘ified'as the opération z_lnd lnnbilizati.on.qf
heavy equipment 0:; nmchinéry These may résult in disruption in daily living and monement. '
p'ttterns for the people. On the other hand, those affecting urban environment are related to
carth-moving works' or concrete works under‘(aken in and along the rivers:: Durmg the
construction period, the river or the dramage ch'mnel improvement works will affect routine
functions of public facilities such as water intake for domestic water supply, ra:lway brldge '

and even ferry boat service. The summary of impacts and impact sources are p:esemed in the

folloWing:
—Nnise:' B : Opcratlon and mob:hzatton of constmctaon equlpment
and machmery

- Air poliution : Opgr_ation of equiprném énd tran:spnrt.ation_of materials.
;— Trafﬁn disturbance  : ' Mobilization of equ‘ipment and rnatnri'als.

- Sedimentation : Dike embankment soil excavation, dredgmg and other

T earth works rclaung to the project.
- River water qﬁ_ality : _Earth works, concrete works, dlscand 61‘ nonstmctinn

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

- Water intake facilities: Dredging works and reconstruction of Simongan Weir
and its appurtenant facilities.

- Railway bridge : Raising a railway bridge to cope with design high water

level.
- Fetry boat service . : Dredging works and dike embankment works in West
- Floodway / Garang River.

- Sand quarry operation : Dredging works in Garang River

Egsi-ggns:r!';ggig_&s_ggg .

For the river impr_ovcmént works, impa'cts are predictéd on water intake facifities resulting
from the reconst_r'ucti_oh of S_im_ongan Weir. Particularly, PDAM water intake, located about
one(l) km upstreafn frbm the weir' m'ay ha.ve p-otential. impact on intake volume provided
that the water level is not proPerly adjusted and controlled by the weir, Impact pred:ctlon is
further emphasxzed on river morphologlcal features whlch wﬂl be changed as a rcsult of
.dredgmg work from L. 5 km upstream of Slmongan Wclr to the river mouth, Roadsnde trees
along the ﬂoodway are _to be transpianl_ed temporarlly d_urmg the embankment work and
should be replanted to recbver slope Stability and sé_enib beéuty as sdon as the work is.

completed.

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

sub-section.

- Water quali[y_ - B Re_construction of Simongan Weir

_..1.3_10.W' of ..Ga‘lfalng. Riyer : Clor:n.st_fuc.tic.m Qf Simongén Welr _ﬁnd riverri.rhpfoveﬁlgn.t
~_Laqd use pattern. .| : Inﬁreaé;e in de#elbpfnerit i)otenfiality due to th’e project
-:ﬁéplaﬁtin;g of -~ " Trees temporarlly transplanted durmg the. embankment

Toadside trees ~. 1 works along the west floodway
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- Water intake facilities : Reconstraction of Simongan Weir
- River morphology ¢ River dredging work and channel improvement
- Land subsidence : Groundwater abstraction for commercial and industrial use

- River mouth morphology : Change of sediment t:ansport by the use of pump drainage
system :

523 | Environmental Management Plan

Based on the signiﬁcant. impacts oredicted in the previous section, environmental
management plan needs to be'prepared with a view to prevent, control, mitigate and
eompensate adverse effects or envi'ron.men'tally _undesirable impacts resulting from the project
: implementation. It can be expected to.prov'i‘de conceptual approach for assessing' impact
significance and describing managing -approach, location and responsible agency or

- institution.

For determinino the significance of anticipéted. impacts, mitigation level can be
systematlcally categonzed accordmg to the characterlstlcs of negatwe 1mpacts in order to
conSIder appropnate m:tigatlon measures wnhm reasonable env:ronmental and econorruc
constraints. In this concept mltlgauon includes (1) avoiding the 1mpaet altogether by not
taking certain actions; (2) mlmmlzmg the impact by limiting the degree or magnitude of the
action; (3) rectifying the inipeof by repairing, feﬁebilitating, or restoring the affected
environment; '(4). reducing or eliminating the imp:aot over time 'by 'preservation"enc.i
maintenance operations; and (5) compensation for the impact by replacmg or prov1dmg
substitute resources or environment. Based upon the above discussion, impact s:gmﬁcance

for the Project can be assessed as follows:

(H Irﬁproye_ment of West Floodway / Garang River

Knowing the fact that sand quarry Operatiori oauses the degradation of river ..bed
morphology, it should be strictly controlled in the proposed area. It implies thaf the
impacts can be eliminated 'On'premise that restrictions are impo‘see} under the
administrati\}e guidance on anj quafry. eetiviti_es. Almost all impacts. or adverse

effects during the construction stage can be p'otenfially minimized if manéging
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approaches are ‘properly undertaken. Rectification for the impact includes road
damages and r’nlway bridge that can be repaired and raised respectively. The

following shows the summary of the above discussion.

Mitigation C  Negative I
Avoidance ' . Flow ofGarang River
Minimization = : Noise, Air pollution, Traffic disturbance, River waler quality,

Sedimentation, Aquatic biota, Water intake facilitics, Ferry
boat service, River morphology

Rectification . ' Road damage, Railway bridge
Rcductioﬁloi_‘ climination :  Sand (ju&rry operation .

Compensation © . i Soctal unrest caused by land acquisition, Roadside trees

Mitigation Measures

This section addresses a vafiet_y' of considerations zissc_)c_iated with impact mitigation
measures. Relevant measures sho.'ui_d' be idéntiﬁ'ed and then incorporated in project
construction aﬁd dpéfatioﬁdl cha:réderistics' $0 zis to rﬁinimize undesirable effects on natural
_and social enwronment Mmgatlon measures or lmpact managlng approaches need to be
| deve[oped for spec:fxc prq;ects and should be applied actively to decrease the maomtude of
significant 1mpacts It is'also necessary 1o spec;1fy the locatlon for taking m1tlgat10n measures,
but in fact the determmat:on of pl‘OjeCt influential area is not $0 easy. It will be dependent
'upon the pamcular project type and Jocation. Mitigation measures can' be referred to the

following.
(n Pre—Coné._truc_tion Stage

~Land ownership ~  : _Réstr_iclt'ions of private property transaction is required to

control land speculation around the dam and reservoir _
areas. ' ' ' '
- Social unrest - : | o Respectmg Presidential decree \Io 55/1993 tough nego-

. tiation is expected to reach agreement with project-
_ affected,famllies on land acquisition. Reasonable assets
evaluation should be considered for the compensation,
- Roadside trees . : Trees are to be transplanted temporarily in flood plain
- during the dike embankment works. Proper care needs to
" . be taken under the guldance of specmilst in this field.

| —_Tllegél-la-rld use - ' ‘ Acqu:red land shouid be fenced up t0 protect the prOposed
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@)

Construction Stage

- Noise

- Air pollution

- Traffic disturbance

- Sedimentation

- Roztd damage

' _. - Water quality

- Aquatic biota

- Water intake facilities :

- Sand quarry operation :
- - Railway bridge

- Ferry boat service

- Dredgéd material :

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
dRA. Working hours should be limited to daytime.

Particularly dust control is required in this regard. Access

road needs to be watered from time o time and materials

should be covered with sheet. Air quality standard KEP
decree No.02/MENLH/I/1988 is applicable in this regard. '

Schedule adjustment rnay be necessary for ‘équ'ipment
mobilization, and traffic control is required at the project

site with construction sign board.

: .I.nstallation 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 t'equitcd for the

maintenance of village road as well as access road, and
damaged portion is to be repalred if nccessary

‘Every effort needs'to be made for the protectlon against
“spilt soil and concrete into the river. Protection fence may

be necessary at the downstream direction. Government

' regulation N0.20/1990 i is applicable to the water quality.

Base camp sanitary conditions must be well man'agcd :
against rivet water pollution. Sediment control should
also be taken into account for aquatlc environment. =

For Garang river improvément; temporary cofferdam is to
be constructed to maintain water level for the intake,
During dredging work, protection fence should be set

3 around PDAM lntakc facxhty

Restrictions need to be imposed on \ sand quarry actwnt:es
~at the downstream sectlon from Tugu Suharto

Bridges over west ﬂoodway and Asin river are to be'
reconstructed due to the rise of river banks.

Schedule control is reqmred during the dredging work in

s both Garang river and west ﬂoodway

Use of water- proof sheet is requlred for the transportatlon
of dredged material from Asin, Semarang and Baru rivers.

Tt should be treated w:th cement {o protect agamst
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leachate and disposed in designated land reclamation site,

{3 Post-Construction Stage

- Reservoir water quality : Complete land clearance is expected before impounding,
- and domestic waste discharge into the reservoir should be
strictly controtled.

- River water quality  : Occasional flush out may be necessary at Simongan weir
_to improve water quality of floodway. Control of domestic
~ waste discharge should also be con31dered as a long-term

measure.

- Water intake facilities : Water level can be adjusted by the gate operation in order
to facilitate existing water intake facilities.

- River morphology - : Sand quarry operations should be prohibited in the
' : downstream portion from Tugu Suharto in order to
maintain stable river bed. River mouth morphological
survey may be required to figure out environmental

changes on estuary due to the pump drainage system.

- 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 carefully

" selected in the stable sne

In discnssing over a wide fange of environmental issues, all available data and information
have been assembled and compiled to address selected aSpects for planning environmental
'management Table 5.2.1 summarlzes fundamental parameters in matrix with regard to

env:ronmental management plan for respective prc)jects
5.2.4 Environmental Monitoring Plan

.. Environmental monitoring could be used to detefmine the effectiveness of each mitigation
measure as discussed in the' previous section It pfovides infonhation to review predicted
1mpacts or effects for prOper risk management and unceﬁamnes and also to modlfy actw:ty
or develop mmgatmn measures in case of unpredlctabie harmful effects on the environment.

' PrOJect ofﬁce should take the xnltxatwe in estabhshmg momtormg system 1nc1udmg
detemnnatlon of momtorlng Iocatlon frequency and durat1on and be engaoed in regular site
1nspect10n ﬁeld measurement sample analys1s and 50 on. Based on these fundamental :

'act1v1t1es the ]evel of prOJect 1mpacts could be assessed in real terms The matrix of

env:ronmenta! momtormg plan is presented in Table 522,
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Monitoring Items and Locatiens

Basically, monitoring items remain the same as those selected for management plan. They are

associated with predlcted rmpacls in terms of land issues, pubhc nuisance, resource quality

deterloratlon facilities’ functional damage and mk management These are 1mponant factors

o keep careful watch on environmental changes. The monitoring location must be selected

taking topographic accessibility and gcographic desirability into account and should be at the

most environmentally vulnerable area. Monitoring items and locations are further described

for each proposed project.

(1)

Improvement of Wes_t Floodway / Garang River

In the pre-construction stage it may be necessary to keep watch on land acquisition

pmgress at Tanah 'Mas area on the right bank near the river mouth. Interview and

: field confirmation will be the best way to monitor “social impacts. Periodical

mspectlon is expected to watch how the roadside trees aiong West Floodway are

taken care of in the process of transplantation

In construction stage monitoring ncodé to pay particular attention to the public
nuisance conditlons as every constructlon site along the river is close to the
residential area. Momtormg on river water qualrty, aquatic biota and sedimentation is
to be conducted by mcans of sample analysis. Sampling locations should remam‘
same as they have been selected in EIA. Monitoring on funcuonai detenoranon.
includes the Operation efficiency of water intake facilities and the level of road
damages. However, in a sense of risk managemcnt further momtormg items should

be considered to assess impacts on rariway bndge fcrry boat service as well as sand

~ quatry operatlon in the river.

Fo!lowmg constrnctlon stage both water quahty and watcr mtake facilities necd tobe

watched contmuously in post—construcnon stage, too as no functlonal disadvantage

'nor qualtty dctermratron should be expected from thc prOJect Momtonng on flood

' nntlgatlon effects seems to be 31gn1ﬁcant m evaluatmg prOJect 1tself Thls can be

assosscd on the basm of ﬂood frequency and duratlon in ﬂood-prone area anng thc
river. Anothcr important 1tem to be menitored will be the river morphology from the
confluence pomt ‘with Kreo chr to the river mouth because 1t can be potenhally

changed due to the flow controlled by the proposed slructurcs
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Monitoring Frequency and Duration

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

agencies concerned. However, the project 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 responsible for monitoring in post-construction stage

are still uncertain. Monitoring frequency and duration are determined according to the project

characleristics, monitoring items and impact significance. These are summarized as follows:

(1) Pre-Construction Stage

@

(a)

(b)

Land issues and social unrest

Monthly-based monitoring for as long as problems exist.

Roadside trees along the West Floodway

Weekly-based monitoring for transplanted trees until embankment work is

completed.

Construction Stage

@

(b)
<)

(@

Noise and air poliution

Monthly basis for the dam project and twice a month for the river improvement

- project as well as the urban drainage syétein improv_ement project.

Water quality, sed_iinentation, road damage and a‘quétic biota

Mdnthiy-bééed m_bnitoring du_ring the construction period.

Traffic diéturbancc, sand quarry operation and dfc:dgéd material

. W.eekly-based monitoring during the constraction peridd.

Wate'r: iritake facilities, railway bridge and ferry boat service

Daily-based monitoring during the construction period.

Post-Construction Stage

(@

Iliegaf iand _ﬁse _
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Bi-monthly (twice a month) basis for minimum two(2) years.

(b)  Water quality (reservoir and river), fish farming and sediment disposal site
Monthly-based monitoring without limit of duration unless otherwise
specified. '

() Land use pattern, land subsidence and river morphology

Every six( 6) months without limit of duration unless otherwise specified.

(e}  Flood mitigation

Every rainy season without limit of duration.

(f) - Water intake facilities

Daily-based monitoring without limit of duration,

(2) Pump operation |

Ei-momhly—based monitoring without limit of duration

53 River Basin Management
531 .B.asic_Issues and Problems

The Gararig river basin comprises part of Semarang City in the north and t.wo other regencies,
Kendal and Semarang in the south. As peeulation of the capital city of Central Java Province
increases by nearly 2.1 % ar_inually,' urBa'n area is expeir.ad'ing toward the 's_outh..This.tfend can
be seen in the upper basin of Garang River, baﬁicularly in Guﬁuﬁgpati and Mijen sub-
dlstncts where the phenomenon is proved by annual popuiatson growth rate which mdlcate

37 % and 2.9 % respectlvely

Under these circurﬁstaﬁees, urban envireninent' flas not been' discussed to cope Witﬁ
development schemes. In fact it has been a]Ways left behind urban developfﬁent issues. As a
result the city is now facing many problems as by- product'2 of development In deahng with
these adverse effects it is important to reahze that urban envxronmenlal issues are closeiy
concerned with water-related matters. From this point of view scrupulous atte_ntxon shall be
paid to the whole Garang river besin and éll availabie'inform.ati'on héve to be collected in an
effort to study existing prob]ems therein in terms of river basm management In this regard ‘

major problems and issues to be further discussed are abstracted as follows
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(2)

(3)

@
. upstream of PDAM water mtake managed by the Mume1pal Cleanmg Agency {Dinas

©
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Land subsidence is occurring in the northern part of the city due to the over-
development of groundwater from the coastal plain aquifer. The number of deep
tubewells in Semarang City was 300 in 1989 but this number was increased to 700 in
1997. Such uncontrolled development of groundwater resource has caused quality
deterioration resultmg from brackish water mtruswn Regulation for Water Pollution
Control PP20, 1990 covers only surface-water and is not appl;cable to the

groundwater.

Since there is no sewerage system nor treatment plant for the domestic wastes in

Semarang Clty, discharge of such wastewater may result in a great coniribution to the

total orgamc load and mlcrobtologlcal concentranon in the river water.

Wastewater dischar‘ge-from manufacturing plants is uncontrollable, regardless of

whether they arc equipped with treatment plant or not.'Industrial wastes in general

contain heavy metals or hazardous substances to the haman health. According to the

~ information of Environmental Bureau in the Provincial Govemment, 'there are 89

industrial plants in Semarang Cnty Among those companies 18 are located upstream

of PDAM water mtake

Solid waste is cun'ently d1sposed in c1ty s sole landfill site, located at 8.5 km

Kebersihan Kotar_nadya). The yolume of refuse properly collected and disposed of is

estimated at 1,130 m’ a day, including not only domestic wastes but also commercial,

-rndusmal and even medical” wastes as well, so that it is also bemg used as a

hazardous waste d;sposal site. Although the location is a little way from Kreo River,
no proteetlon measure is taken agamst leachate and runoff from the landfill site. This

situation may result in senous water pollutlon unless approprlate measure is taken.

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

“to cope w1th rapidly expandmg urban popnlatlon Housing development is one of the
_major concerns with impact assessment in terms of river basin managermient and

control. It is, as a'matter of course, dependent u'po_n the particular project size and

location, but its activity involves topsoil removing which may result in soil erosion

and massive flood discharge. A new satellite town is planned'to'be' constructed in

sub-district Mijen upstream of the proposed dam sue ‘The project requires 1,220 ha

_.of Iand of which about 50 % is to be used for housmg area where more than 5 000
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familics can be accommodated. However, the project is behind the schedule due to

the financial difficuities.

As natufal vegetation cover has been rip'ped off by the Ia'nd development, soil erosion
arises over an extensive area of the river basin and as a result the river carries
washload downstream. It occurs at intermittent intervals that are related mostly to the
rainfall mtensuy, Soil erosion is the major source of turb:dlty in surface-water and
sedimentation as well. Nevertheless, it is difficult or impossible to determine the

exact point of erosion.

| The Municipality officially authoriies 17 small local companies to do sand quarry

operatlon business on Garang and Kreo rivers. Quarry area allocated to- each of them
ranges from 500 m’ to 2,000 m but its daily production is not clear. Accordmg to the
Tax Office, the last year's revenue from the quarry company was Rp.400,000,

calculated on the basis of Rp.500/ton. The annual production, therefore, amounts to

800 tons, whlch is rather skeptical and unreliable fxgure to show the real Sltuatlon

The production volume may be reported underestlmated Nearly. 70 workers are
engaged in this job. They snmply scoop the sand with bucket in the river bed and

store it up on the ba.nks The broker comes to the site once ina whlle to buy the

'matermls Spot del:very pnce is Rp 20 000/’ for sand whereas Rp.15, OOOIm for

cobble. However, an excessive quarry operatlon in the river bed will cause adverse

effects to both river structures and aquatic environment.

IPDA_M is currently taking about 1m3_/seo of water from =Ga_rzmg River and pumping it

up to its own treatment plant. Sludge deposits, by-products of water treatment, is
discharged back to the river at some 50 m downstream from the mtake This system

may result in increased sediment load in the lower basin.

Apart from the administrative initiatives for.public services, it'is absolutely necessary
to enhance public awareness and consciousness of the importance of river
environment. This can be a basic policy for overall river basin management, but in

fact, many people tend to consider the river or open channel as a waste disposal site.

532 KeyIdeaand Countermeasures

Prob}ems described above are correlated to each other and may be arisen from the large-

scaled human mterventlon for the last few decades. Baswaliy, coumermeaqures should be

taken in such a way that land management techniques and conservauon practlces are

5-28
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undertaken in rural areas, whereas structural and hydrological control are conducted in urban

areas.

Long term and short term approaches can be considered for effectively and economically
viable fneasures, and st.rategically the management practice ca.n be split into two types such
“as structural 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 described as

follows:
Short T'erm Program

Short term program invoives various schemes to support and accomplish on-going sfudy .émd
“activities. It is important to comlder that structural measures ‘would not be achieved
successfuily without proper coordination and harmony w:th nonstructral measures. For
example, solid waste collection and dlsposal system_needs to be lmproved with a new
sanitary léndﬁll site and eqUipinent, bﬁt at t.he same time strict co_m.ro_i system is 'required to
protect disposal place .fro:m 'enterihg hazardous wastes. In this sense penalty law should be

established.

‘Soil conservation seheme should be enhanced as part of enwronmental carmpaign
emphasazmg the need to prornote reforestanon and soil erosion control These actmties have
to be performed in the upper basin assomated with control of land and housmg deveiopment '
Installation of sept:c tanks should aiso be accelerated in lme w:th PROKASIH Regarding
hydrogeo]oglcal balance between groundwater abstracuon and land subsndence in-depth
informatlon is absolutely necessary in order to prowde analytical output_ and key ideas for

future action program.
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Strategic Approaches and [\_/]' ASUIES

Short Term

Long Term

Structural
Measures

Installation of septic tanks
Construction of new sanitary tand-fill
site:

Procurement of garbage collection

equipment
Reforestation by rapldly growing
vegelation
Soil erosion control by runoff

collection basin
Improvement of PDAM sediment
discharge system

- Surface-water resources development

Installation of public sewerage system
and treatment plant

Installation or improvement of treat-
ment plants for industrial wastes
Reforestation and vegetation coverage
in developed land

Construction of check dams (Sabo
Dam)

Nonstructural
Measures

- determine

Interinstitutional coordination and
collaboration

Strengthening of solid waste control
and management system _
Enforcement of monitoring systcm
foi both river water quality and
industrial waste discharge
Establishment of penalty law for

- waste disposal

Monitoring of land subsidence and
groundwater level

Study on hydrological balance to
oplimum groundwater
abstraction

Revision of regulation for Wa(cr

Pollution Control PP20/1990 to

" include groundwaler

Strict control and managcfncnt for
groundwater development
Control of - land/housing  develop-

‘ment in the upper basin

Enhancement of public awareness of
environment '

Improvement of raw water quahty to
clear the standards to full satisfaction
Upraising of garbage col!echon rate (o
90 % o

Establishment of law or rcgulauon for
“polluter’s pay principle”

Government - subsidy  system  for
private companies or persons
Prohibition of quarry operation in the

" river

Long Term program

As ultimate structural measures, surface-water resources development and the installation of

public sewerage system and industrial wastes treatment piants 'are_highlighted. in long term

program. The implementation of thesé projects will require pre-conditions such as huge

investment and public consensus. In this rcspe¢t, new law or regulation should be established

to impose tax for beneficiaries of sewerage system so that revenue can be used for the

operation and maintenance of facility. It is suggestcd that the Govemment provides industries

with financial assistance or subs:dy for the lnstallatlon of wastes treatment plant, On the

 other hand, the regulation must be apphcable to those. who are identified as polluters. They
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are liable to pay for penalty based on “Polluter’s Pay Principle”. Strategic approaches and

measures are suramarized in the table above,

533 On-going Countermeasures and Practice

()

Groundwater Monitoring and Control

Environmental Impact Assessment Board (BAPEDAL} under the Ministry .of
Environment is undertaking groundwater mon_itoring and control project as part of |
the national environmental program with a technical assistance from the British
Government,. so called BAPEDAL-ODA Program. Semarang City was selected as a
pilot‘projecteince it had been ranked in the highest priority. This r)roject started in
April, 1996 and is scheduled to be completed in March, 1998, Tn this connection the

' MininU Agency of the 'Ce'ntr'al Java Provincial Government is playing a role as

project coordinator and Directorate General of Geology in Bandung is also involved

in reIatlve mvestrgatrons for the pr0_|ect

The project' includes technical assistance and suggestive approaeh to the institutional

' strengthenmg for the groundwater management and controI focusing on coastal

aqurfer and Ungaran aqutter which are considered to be the major groundwater
reserves m Semarang Ctty(refer to Frg 5.3. 1) In this prlot pro;ect 28 observation

wells were installed in malnly coastai area with the view of monrtormg groundwater

' abstractlon and quality

It indi'cateS' that the fall of groundwater levels occur in coastal areas as a result of

over—development of groundwater reservoir and land is subsiding subsequently. It
also mention that the groundwater table has lowered by 10 m in an extensive area and
even by 20 m in eastern section of Semarang City. Consequently, it is warning that

land subsidence of 5 m may occur resulting from 20 m down in groundwater levels.

_ This may ir_tduce quality degradation due (o the brackish water intrusion.

' Curfent 'groundWater' abétractio'n in Semarang City is still not clear‘enough

Accordtng to the study report on Groundwater Conservatlon in Semarang City and

Surrounding Areas conducted in 1993 by the Sub dlrectorate of Hydrogeology in
Bandung, datly abstraction was esttmated at 100,800 m’ in the area covering whole

Semarang Muntctpahty and Semarang Regeney

Knowing ttte actuat.criticat conditions of land_ subsidence and pollution risk over
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coastal areas, it is planned to relocate present industrial zone into Tugu Regency and
Genuk Regency in order to veduce groundwater consumption. It is also necessary to
enhance surface-water resources development in line with restriction and control of
groundwater abstraction. This is rather long-t_erm plan but the basic concept is to

determine optimum use of groundwater resources taking account of hydrogeological

" balance.

Surface-water Resources Development

Apart from proposed ] attbarang dam constructlon Kedung Ombo reservoir located

about 50 km southeast of Semarang Clty is nearly completed armmg at supplymg

_ domestlc waler as well as irrigation water The development of this surface water

resource has been long expected for the benefit of Semarang cttlzen PDAM crty

~ water supply enterprlse, plans to benefrt frorn the water transfer from Klambu to

Kudu located at northeast edge of Semarang City. The development potential for

domestlc water supply is 2.25 m/s.

 The above raw water transmlssron pro;ect is undertaken by JRATUNSELUNA

3

_ Pro;ect Offlce The first phase will be completed in March 1998 to conduct 1.00 m's

'_of mumcrpal water, and the second phase is due to end by October of the same year '

for 2.5 m'fs. PDAM water supply project is desrgned to take 1 25 m ’fs of water from_
Kudu for the first phase and 1.00 m’ s for the second phase. However the ﬁrst phase
work is behind the schedule due to malnly financral drfﬁcultles It is stlll on-going
process in the hope that all works be achieved by the end of 1999 The first phase is
financed bv IBRD and the second phase, on the other hand, will be implemented

under BOT system.

* Sail Conservation

Soil conservation in the upper basm of Garang River is undertaken by two different

tnstxtutlons, Natlonal Development Planmng Board (BAPPEDA) and Forestry Ofﬁce' '

‘of each Regency concerned. Practical works and aetlvmes are described as follows,

(a) BAPPEDA
The study on_agro-climatology and. land characteristies in the Garang river

basin is now being cond_ucted as part of watershed management under

BAPPEDA in collaboration with Soil Research Center of Bogor, Food Plant
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.Protection Agency (BPTP) and Center for International Cooperation in
Agricultural Research for Development (CIRAD) in France. The study began
with the collection of basic information on soil and hydrology in the upper
basin. Apart from the mstal]anon of four(4) automatic rainfall recorders,

three(3) water level gauging stations were newly established i in March 1997 on

'Garang, Srkopek and Kripik rivers.

- The study includes establishment of farming system and cropping pattern to be

introduced in the deforested areas in terms of erosion control and soil
conservation, and bench terrdce is enhanced to the local farmers with the airn

of selecting suitable cover crops under the technical guidance of the above

assrstrng agenc:es Such soil conservation by crop management 18 currently

carried out in three pilot farms such as Pagrsarl € ha) Gunungpatr (4 ha) and

' Gonoharjo (3 ha) where the land is used for mtens:ve cultlvanon of such Crops

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

Knowing the fact that the climate and soil condi_tions are key elements for

farming, crops are carefully selected taking account of productivity as well as

: effectrveness for soil protect:on Small storage reservoir is also seen for a pilot

farm where cash crop trees are planted with some intercrops.

: :.So far study results are practrcally not obtalnable as the recordmg time is too
“short to analyze the data Consequently, it can be hardly explained in

' quantltatrve way on how much effect the crops may grve on sml protectlon and

erosion control

Semarang Regency |

: The area of about 80 km’ in the uppermost basin of -Garang‘ River is fallen in

- the jurisdiction of Semarang R_egeney and managed by the Forestry Office of

.Ungaran since its establishment of 1994, This Ofﬁc'e' is engaged in the

practrcal field work management in relauon to soil conservatron and water
rechargmg, and its strategtc operatlon consm‘ts of two major act1v1t1es such as

R reforestatlon enhancement and structural approach -

AccOrding to the last 3 years record, _reforest_ation has heen achieved for about
170 ha of sloped land i'_n'mainly sub-district of Ungaran, Although the Office is

desirous of planting 400,000 trees a year, t_his narmber is far beyond the reality
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because in real case it reaches only 10 % of the above at the maximum efforts

due to the budget constraint. .

There are .4 nursery gardens totaling to 4,25 ha, in which seedlings are grown
for free distributiorl to the local farmers and even to other sub-districts lying in
the same river basin. ‘The Off'"rce. currently sends 6 personnel to Mijen,
Gunungpati and Ngaliyan 'srrbedisrricts under Municipality to provide
extension services as. there is no specific agency in Municipal administration to
deal With soil conservation. Plants to be distributed are fast growing species
such as sengon (Albizzia falcata), mlinjo (Gnetum gnemon), banana, grass and

50 On.

Structural measures are also taken as part of operation program. This includes

construction of check dams (sabo dam), recharge wells and storage reservoirs

'and rehabrlrtatron of terrace shaped land Well constructron seems to be the

most frequent case wrth the aim of obtammg srgmﬁcant effects such as

protection of surface runoff and groundwater recharging.
' Kenoal Regency -

Uppermost basin of Kreo River is under the administration of Kendal Regency
It covers about 26 km® consrstmg of two sub—dlstncts, Limbangan and Boja.
Forestry Office in Kendai owns 4 ha of nursery garden in 7 different sites in

the Regency _arrd is in charge of forest _rnanagement. “There are 18 forest

extensionist, of which 2 are as_signed for Limbangan and 3 are for Boja.

Operation work started in 1994/95 with reforestation of 25 ha of Jand in

Limbnngan in collaboration of local farmers. Since therr the operaﬁon has

- continued to cover 25 ha every year, except fiscal year 1997/98 due to the _

budget cut. So far 75 ha of reforestation and 25 ha of terrace rehablhtatron

were achieved in the said two sub—dlstncts

_ With regard to stmctural measures the Ofﬁce has undertaken the construcuon '

of 45 recharge wells together w1th 42 small storage reservolrs The unit cost of

constructron is reported to be Rp 750,000 for the well and Rp 1 500 000 for the

. l'ﬁSGl'VOlI'
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(4)  Solid Waste Management

Study is being conducted under SSUDP to select a new sanitary landfill site,
and the report will be completed in July 1998 |, So far six (6) alternative cases
are proposed to the Municipality. Final decision will be made after due
consideration between local authorities concerned and an early implementation
is expected to set up final disposal arca bc.causc existing site will be no longer
used in 2003. This project shall include management system to control both
quality and quantity of refuse so that any industrial and medical wastes are not

allowed to be brought in,

©5-35.
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Tahle 8.2.1

ENVIRONMENTAL MANAGEMENT PLAN

Managing ltem Source of Impact

Measuring Standasd of Inypact

Managiag Approach

Management Location

Managing Agency

( Pre-Construction Stage )

-« Social Unrest - Laad acquisilion

- Compensation

- Negotiations

- Right bank near

- Project office

- Assets evaluation - Public protest and - Presidentind river mouih
demonstration decres No.55/1993 {Tanah Mas area)
- Roadside trees - Dike embankmient - Number of affected - Temporary transplantalion - Downstream from - Project office
rees - Proper care taking Simongan weir
( Construction Stage ) )
- Noise - Operation of -~ Noise level : 60 dBA -~ Control of speed of - Vil]agc§ along the - Project office
heavy equipment vehiclesfequipment river and fioodway
. ‘ - Working hours/schedule
- Airpollution - Mobilization of - Air quality standard - Covering materials - Villages along the - Project office
equipment and KEP decree No.02/ with sheet river and {loodway
materials MENLH/I/1988 - Watering the road
- Earth works - Matenials stock yard
- Traffic congestio - Mobilization of - Public complaint - Schedule adjustment for - Villages slong the - Project office
equipment and - Traffic congestion equipment mobilization river and floodway

malerials frequencyfduration - Traffic controk : :
- Water quality - Dike embankment - Water quality standard - Effort to minimize split - Garang river and - Project office
of the river - Dredging work " according to Gov. soil into the river’ Noodway - Environmental bureat
- Reconstruction of regulation No.20/1990 - Protection fence at ’ of Provincial Gov.
Simongan Weir . - downstream direction )
- Sedimentation - Dike embankment - Soll suspended level « Protection fence at - Garang siver and - Project office
- Dredging work 100 to 250 mg/l downstream direction 'ﬂmdwny
- Reconstruction of - a - Temporary cofferdam
Simongan Weir .- - Dredging from downstream .
- Road damages - Mebilization of - Public complaint - Regular check system - City roads along the - Project office
equipment and - Damage level for road maintenance river and floedway

materials . and repair - Access road
- Aguatic biota - Dike embankment - Diversity index of " - Sediment control - Garang river and - Project office
Dredging work plankton and benthos - Effort to preseive floodway
- Reconstruction of ’ ’ natural ecology
Simongan Weir .
- Existing water - Dredging work - Water quality and - Tempotafy cofferdami (o~ - Intake facilities - Project office
" intake facilities - Reconstruction of quantity . - maintain water level - PDAM
Simongan Weir Protection fence around
: : . PDAM intake facility L
- Sand quarry oper - Dredging work - Intensity of sand quarry - R:strict'ions jmposedon - Downsiréam portion - Praject office
in the river - River improvemem activities ] sand quarry in the river from Tugh Suharo
- Railway bridge - Raising river banks . - Disturbance for train - Reconstruction of bridge - Existing railway - Project office
- River improvement operation service over west floodway bridge SPIKA
- Ferry boal servier- Dike embankment - Number of services "« Schedule contiol for ferry - Ferry service location - Project office
- Dredging work - suspended services and route - )
{ Posl-Construction Stage } . 3 :
- Replontingof - Temporary lrans- - Number of Lrees - Transportation of rees - Roads :ﬁong floodway . Project office
Roadside rees plantation due to ' rcp]aﬁtcd :

emaboankment

and translating techniques  dowastream from

« Reconstruction of
Simongan Weir

- Waler quality

- Water quality standard
according to Gov.

- Occasional flush out
by gatc operation .

- Gmng tiver and
floodway

- Project office

regulation No.20/1990 - Conirol of domestic wasie - Simongan weir
- Diversily index of discharge ’
: ‘plankton and benthos
- Flow of Garang 5 - Reconstruction of < Minimum {2.69 m¥s) - Adjusting flow discharge - Gamang river and « Project office
Simongan Weir for drought period " by dam operation floodway
- River improvement - Maximum (750 m¥s) - Gate operalion - Simongan weir
for fiood period - '

- Water intake
facililies

- Reconstruction of
Simongan Weir

- Water quality and
" quantity )

- Adjusting water level
1o facilitate water intake
- Gate operation

- PDAM waler intake
facility
- Leftbank canal

- Project office
- PDAM

- Reconsirsction of
Simongan Weir

- Water intake
facilities

- Water quality and -
qua_mi:y

- Adjusting water fevel
to facilitale water intake
- Gate operation

- PDAM water intake
facility

-~ Leftbank canal

- Project office
- PDAM

- River morpholog - Dredging work
- River improv;crncnl

- Flow discharge
- Riverbed profite

- Restrictions imposed on

~ sand quarry in the river

- Downstream protion
{rom Tugu Suharto
- River mouth

- Project office




Table 5.2.2

ENVIRONMENTAL MONITORING PLAN

. Mecasuring Standard of .
Managing ltem Source of Impact r ]rﬁpacaln ardo Managing Approach Miiiifir:sm Managing Agency
{ Pre-Construction Stage )
- Land issues and - Interview and field - Tanah Mas area on the - Monthly - As long as - Land acquisition
sociat unrest confirmation right bank near river problems exist committee

mouth

- Project office

- Roadside trees along - Ficld Inspection

the floodway

- Downstream from - Weckly

Simongan Weir

- Until embankment - Projcéi office

work is over

{ Construction Stage )

- Noise - Measured by noise - villages along the river - Bi-monthly - Construction period - Project office
level meter and floodway
- High volume sampling - villages along the river - Bi-monthly - Construction period - Project office

- Air poliution
' method -

and floodway

- Traffic congestion - Traffic congestion

- villages afong the river - Weekly

- Construction period - Project office

frequency/duration and floodway
- Water quality - Test and analysis of ~ - sampling locations - Monthly - Construction period - Project office
of the river sample waler in selected in EIA - Enviroﬁmcnt bureau
laboratory B of Provincial Gov.
- Sedimentation - Field Inspection - Downstream from - Monthly - Conslruction period - Project office
and measurement Tugu Suharto '
- Road Damage - Field Inspection - City roads along the - Monthly - Construction period - Project office
o ' and measurement - river/floodway )
- Aquatic biota - Test and analysis of - sampling locations - Monthly - Construction period - Project office
' sample water in ' selected in EIA
laboratory
- Existing water intake - Water flow -PDAM Water Intake - Daily

facilitics - Water level

Intake to the feft bank

canal

- Construciion pericd - Project office
' -PDAM

- Sand.quany operatio - Field Inspection of

- sand quarry activity

- Downstream portion - Weekly
~ from Tugu Suharto

canal

- Construction period - Projeci office

- Railway Bridge - Field Inspection on

- risk management

- Railway bridge over - Daily
west floodway ' '

- Construction period - Project office

- PIKA

- Ferry Boat service - Inspection on service

frequency

- Ferry service location - Daily

and route

-« Construction period - Project office

( Pos!-Cons.t_ruction Stage)

-Min.2 years - Project office

- {llegal land use - Field Inspection ~ - Tanah Mas area (right - Bi-monthly
) - : bank near river mouth) ' - Chief of Sub-district
- Water quality = - Testand analysisof - sarf_np]ing locations - Monthly - No-limit

sample water in .

selected in EIA

- Project office

Iabora.l.m‘y
- Flood mitigation - Inspection flood - Flood-prone area along - Every rainy season - No-limit - Project office
frequency/duration . Garang riiren'ﬂoddway
- Water intake " - Field Inspeclion - PDAM Water Intake - Daily - No-limit - Project office
fac.ililics S : - Intake to the left bank ] - PDAM
- River morphology - Field Inspecti_oh ' - Downstre_am'poﬂion - Evcry 6months - No-limit - Project office

and measurement

from Tugu Suhario
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