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.  OBJECTIVE OF THE DEVELOPMENT

A single purpose dam development for {lood control has been proposed as one of the ricsures

of Nood contro} plan of the Cengkareng Floodway system. Flood regulation effect by the dam
reservoir is expected fo mitigate a flood magnitude of the Pesanggrahan dver and the
Cengkareng Floodway and also to mdkc it possible that smalter scale river improvement plan
will bcreah?cd : _

2.  DAM SITE

2.1 River

| '].‘he proposed Limo dam sile is located in the Pesanggarahan river basin. - The Pesanggarahan

river originates in the hilly -area which is north of the city ‘of Bogor wilh an clevation of
approximately 175 m, and join the Cengkareng Floodway. The river has a catchment arca of
107 km’ and a length of about 66 kin at ihe confluence with the Cengkareng Floodway. In the
upper and middle reaches, the Pesanggrahan river has formied dissected valley and flow

‘through alluvial coastal plain in the lower reaches. The coastal floodplain have been mainly
utilized for residential area. 'I‘he upper and m;ddle reaches will be completcly urb'm:?cd in the

future.

T he generl feature of the Pesanggarahan river basin (upstream of the conflucnce of the
Ccngkﬂrcng ﬂ()odway) is as follows:

)  Catchmentara : 107 km2

(ii)  Length : 65.5 km
@ity Elevation : 3.0mto 1750 m
(iv)  Avcrage slope : 1/380

2.2 Dam Site and Present Situation

Dam ooristru_ction on the Pesanggrahan river in Cinere was once planned in the Cisadane-
Jakarla-Cibeet Water Resources Developnient Plan in 1980. However, it has been confronted
with land acquisition and resettlement problems due to dense land use by mapid urbanization of
the DKI Jakarta outskirts and discontinued also for the reason of refatively small river
catchment area. |

It h‘lS been proposcd in the prcsem swdy to consider again this scheme for ﬂood control
purposc by modifying l"acuhues or scale as well as shifti ng the dam site upstream.

The following !ocatjon of Limo dam silc' has been idcmiﬁ'cd after revies\'ing the p'rcvio'us
studies and in consideration of topography and h ydmlogy '

- Pesanggrahan river, LlOSC to lJmo. with a watershed of 72 km’ ~out of thc total

watcrshed of 107 km®.



 “The location of the avobe dam'site is shown in Fig. 1.
3. ' GEOLOGICAL INVESTIGATION
3.1 Previous Study

As shown in the geological map (Fig.2) and the generalized geological cross-section (Fig.3),
~ the Limo dam sites A, B, and C, as well as Depok dam site are located on a guite similar
. formation; the Bojongmanik Formation, which is overlain by an Altuvial Fan (overburden).
Also a correfation study based on the fesults of drilling works for the Limo dam sites in the
- present study and the previous investigation tesults of the Depok dam site (Detailed Design
" Works of the Depok Daim, S[age i{, 1985, by P.T Indra Karya) shows that the geology at the

Limo dam sites corresponds to the Depok dam sile, i.c., the lower layer belongs to the '

qungmmnk Formation, the sedimentary Tock consmlmg of an' alternation of sandstone and
claystone with an intercalation of _Ilmcslonc and wff, and the upper layer consists of the deposil
called Alluvial Fan or overburden, consisting of soft clay (o stiff clay, silt, sand, gravel, and
boulders. Therefore, the geotechnical conditions and the detailed design undertaken for- the
DcPok damin 1986 could be rcfcrrcd to for the leo dams i in the present study.

‘The baserocks of the Depok dam and L,xmo dams are the sedimentary tocks. bclongmg to thc |

Bojongmanik Formation and classified as rather soft rock { rom gootochmcal point of view.

3.2  Field lnvestigallon

In order to oblain the basic geological and geotechnicat information on the Limo dam sites, the
following geotechnical investigation works were carried out by the local contractor under a
subcontract basis.

. v

Drilling  Drilling

Dam Sit .
am Site Site Depth(m) Remarks

LimoDamA  PDA-1 S0 Right abutment

‘Limo Dam B PDB -1 50  Right abutment
PDB-2 40  River bed

Limo Dam € PDC-1 60  Left abotment
PDC -2 40  River bed

Total Sholes - 240

L ocations of the above dnlllng W orks are shown in Flg 4

In total, S drllings with standart penctration test (SPT) '\nd permeability test (Constanl Head

O,

Test) in uncemented dcpos;ls and waler pressure test in bedrocks (Lugeon Testy were carried



' '3‘.3 - Geotechniceal ConSldcratioh for Dam Construction

* Core drilling was carried out a total depth of 240 m at $ holes at the proposed dam sites in the
Pesanggrahan river. - The drilling resuit at both abutments of the 3 dam sites shows the
preseace of clayey silt, sandy siltand loose gravelly sand with N values in the range of 7 to 25

mosily in the upper portion of less than 13 mt in depth.  Dense sand, very stiff to hard sandy
silt or clayey sill, and weathered limestone layers with N values of more than 50 exist in the
lower porllon in gcneral :

' The cngmccnng propcrucs of bdserod\s flpphed in the Dcpok dam desi gn wcrc as follous
CDemsity 'Ym}: 177 vn®, Vo= L7838 UM’

* Shearingstrength - ¢ 'C'= 85 Um’, @' =24.2°

where,
B 2P wet density
Yoo G saturated density
c’ : cohesion in terms of eflfective stress
7y : internal f riclion angle in terms of effective stress

A pm of sedimentary rocks for dam foundation such as sandstone, intercalation of limestone
and tuff and pumiceous tuff layer, have a litde higher permeability coefficient  ranging from
103 to 104 cnfs.

In casc the storagc dam schcmc for mulllplc purposcs is adopted instead of the check dam
scheme for only flood control PUrpose, COUNLerMEasures. against water leakages from the
[oundauon such as grout reatment or |mpcrvzous blankel treatment, will be required.

A-. ailability of embankment malcna]s in quality and quanmy and trmxsporlallon of the same are
also another important conditions for dam type selection. In consideration of the available
embankment materials in and around the Project area, the carthfill dam type is recommendable
‘Tor the Limo dam considering mamly the difficulty of obtaining rock embankment malerials,
‘and also the limitation of dam helght being less than 40 m from riverbed because of the
: lopogmphlc condition. -

me the geological point of view, lhc leo A, B and C dam sitcs are almost similar as far as
the dam construcuon is conccmed '
3.4 Construction Materlal So’u’rcés

" The potential constrirction material sources for the proposed filltype dams are shown in Fig.5,
which were pmposcd in the water resources and flood control stnd:cs in the past and oonfrrmed
by the ﬁc!d reconnaisance in the present study.

-3-



(@ - Impervious Earth Material

T general it would be rather ‘easy lo obtain a large amount of ‘suilable carth materidls in the '

vicinity of the proposed dam sites because all the potential borrow sites are composed of

weathered voleanic rocks or aluvial fan {overburden), which have been confirmed to be

- suitable impervious materials, through actual constructions and according to the data of the
previous studies. ‘

The engincering propelies of impervious malenials applicd in the previous studics, which
correspond to the embankment works for such steuciures as filltype dam and dike on the river
- in the Study Area, arc as follows: ' o : o

Density 1 Yaq= 161 ~168 ¥m',oy,= 1.65 ~1.724m*
Sheating strength : € =2.0 ~5.4 Um?, C'=1.0~20 Um’
B =00~125, @ = 250~330
- where, |

C:  cohesion in term, of total stress

@5 internal friction angle in terms of total stress

The compaction of the above materials was performed mostly by tamping roller or pneurhatic
roller. - '

(b) Sand and Geavet Material

Sand and gravel to be used for concrete and filter or transition material can be oblained mainly
along the Cisadane river, Ciapus river and Cipamingkis river, where large deposils of sand,
gravel and stone are available. Several privale companics are exploiting these deposits and
processing sanid and gravel by operating ¢rushing plants.  Among these ‘materials, " the
Cipamingkis river materials are rather inferior in quality for concrele aggregale due to a high/
content of pumice fragments. The engincering properties of. materials for filter zone applied in
the past studies arc as follows: ‘

Density : .y_d =174 U, y,=1.89 um’
Shearing strength @ C(C") = 0 Um’? BB = 35.0°
(c) Rock © Materals B

The promising rock quarries are composed of Andesitc of Sudamanic Volcano or Older
Volcanic Rock named in the Bogor Quadrangle (1986), which are tocated in the western hilly
part (Ruimpin) of the Study Arca. Privale companics are producing sand and gravel, and rock
malterial by operating - crushing plants. Other quarrics such as the proposed quarrics in G.
Cibodas and Cibinong Limestone, which are composed of limestone of the Klapanunggal
Formation, could be recommended for the inner shell zone of rockfill dams or base miaterials
for roads. The northern slecp ridges of G. Salak, around El. 900 m (near Taman, upsircam of

-4-
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Ciapus ri\'cr) are composed of hard andesitic rocks, mai'nly andesitic lava.

.- All the above rock materiat sources c\u:pl the hmcstonc quarrics have some diff icultics m

transportion because most roads are in poor condition.

3.8 Geotechnical Condition at Limo Dam Site

itis comluded that as shcanng strenglh of baserock is cshm’ttcd to bc less than SO tons/m? from
N values obtained i in the previous inv estigations and (he present investigation, - the: roclxﬁll or
carthﬁll dam l) pe should be selectcd for mthcr soft l‘oundauon

4. uYnRomGiCAL'STUDY
' 41 Réinfall Anal'ylsi‘s :

“Through the various rainfall amlyscs such as probablhl) analysis of annual maximum daily

arcal rainfall for the basin of the Ciliwun river and others, as well as the probability aralysis of -

~“annual maximum daily point rainfall at BMG station, the probable rinfalls for several return
“periods are obtained as summarnized betow and also shown in Fig.6: '

. Arca ' 2-year - S-ycar - 10- yeér 2S.year - . SO-year . - 100-year

Point Rainfall 98 (100%) 135 (100%%) 160 (100%) 192 (100%) 215 (100%) 238 (1009%)
Ciliwung(215km’) 63 (65%) 85 - {62%) 99 (61%) 116 (61%) 129 (60%) 142 (60%)
Ciliwung(H2km®) =~ 67. (69%) 86 (63%) 98  (61%) 114 (55%) 125 (58%) 137 (57%)

Cisadane(14llkm?) = 49 (0%) 67 (0% 79 (49%) 9% (49%) 105 (49%) 116 (49%)

The rainfall masscurvcs. for several return periods are worked out as shown in Fig.7 based on

the predetermined rainfall duration of 24 hours and the time distribution patterns which were
adoptcd in Ihc previous Jal\'trta Drmmgc and Flood Control Master Plan.
4.2 Runoff Analysis

The flood runoff calculation model using the storage function method is developed based on the
river systems divided into each sub-basin-as shown in Fig.8. The schematic diagram of the

basin and river channel model for the Ccngkaréng Floodway system is presented in Fig.9.

Thc udculaied h)drogmphs at the design conuol points of the Pcsanggmhan river undet the
future land vse condition are given in Fig. 10. The design peak discharge at the design control

- point for the predetermined design scale of cach niver and thosc specific discharge arc
- summarized in Fig.11 and Fig.12, respectively.

4.3 Sediment Yield

" A sediment yield of the Pesanggrahan river in the proposod Limo dam catchment is determined

at 0.53 mm Jyear by assuming that the study resuits of the Detailed DeSIgn Works of the Depok
-5.



Dam Stage II could be applicable for the Limo m!chmcnl Wthh is rather near l'rom and seems
‘1o have mmhr chanclcnsucs with the Depok dam catchment.

5. DAM DEVELOPMENT PLAN

5.1 Dam Developmen! Alternatives

- Following 4 altcrmlncs have been Qtlldlcd for the formlllauon of ﬂood control master phn for _

the Cen gk‘uren 8 H oodw*x) system:
(- Ruer;mpm\emcm (CKR l) 2
(i) River improvemeit + Limo Dam (CKR—2) -
_ (ii.i). Ri\'cr _improvcn.x'enH An'gl:{c FIOOdw'ay (CKR—3)
- (iv) River nnprm cment + Limo l)am + Anch Flootway (CKR 4)
“Fo examine the \ldblhl} of a]tcmah\cs of CKR-2 and CKR-4 a prchmnmr)' demgn of the
Limo dam have been camried out.

5.2 ° Dam Development Scale

5.2.1 Dam Type and Height

As described in the preceding Scction 3.3, the easthfill dam type has been selcéled for the Linio
dam due to the geological condition of the sites as well as mainly the difficulty of oblaining
rock embxinkment materials in and around the Project area.

The maximuny dam height is detcrmmcd to be less than 40'm from riverbed bccausc of the
topographic condition.

tFrom the geological point of view, the Limo A, B and C dam sites are almost similar as far as
the dam construction is concerncd.

5.2.2 Prospective Site

Based on the predetermined dam height limitation, a possible dam scale and a reservoir area of
cach dam site is designed on the presently available lopographlm] maps scaled of 1:725,000 as
shown in Figs. 13 to 15, respcclwcly

The ijo ‘dam C, which is at the most upstream  location, has been selectod as the most
prospeclive and realistic site’ for development among the 3 "dam site alternatives, in
consideration of the present Jand use of the dam and reservoir area(less resettlement aspect)
though the site C may not be thc nmosl'ad\'anlagcous ORe in reservoir scale aspect.

-5.2.3 Rescrvoll Development Scale

: The rcscnou slomgc curve has been workcd out basod on the aforementioned lopographlml

'.6..
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hiapas shown in Fig.16.

Thc resCIvoir dc»clopmcnl scale has bccn determined lhat the *dam hmghl is set at Lhc'
gcotechmcally praximum and dam frocboard has been set out at 4 m from dam crest (o the
maximum waterlevel. The principal development scale of the Limo dam C is as follows: -

()  Dam Cr'est Elevation _ : EL.640m (4.0 mf rccboard)
Dam Height © . 51L5mincld. 1S mexcavation
(2 HighWaterLevd ~ :  ELG0Om .
Gross Storage Volume 8.997 x 10° oy’
" (3)  Sediment Level _ o © ELS524m

* Scdiment Volume = -1 3816x 10° m’
' ' - - {0.53 mm yrx 72 km? x 100yr ‘(10‘) '

'(4)f Riverbed Elevation : EL27.5m
S Net Storage Volume S - Ssag8ix 108’

'5.3 Flood Controt Effect

T he flood rcgulailon cffcct by the Limo d’lm C(reservoir) has bccn examined for the design
peak flood inflow of 390 m’/sec by assuming the effective flood regulation volume of
4,318,000m*(5,181,000 m*1.2). As being shown in Fig. 11, the regulaicd peak outflow is
estimated to be 25 m*/see, which would mlligalc flood dqsch“trgc magnitude in the downstream
reachCS -

5.4 Pre!lminal‘y Designl of Dam and Majo_i‘ Structure

Refcmng to the geological inv estigation result conducied in the present study as well as the
presently - available topographic maps scaled of 1 25,000, the prefinminary design has been

“carricd out for the dam at the Limo dam C site. Due to unavailability of sulficiently large- scale

topographic maps, the design is limited to a just preliminary fevel.

The designed structures are dam, - sp:!lway, cofferdam and temporary diversion wnnel, as
follows :

() Dom  Earthfil type dam

Crest clevation s EL640 m
~ Crest féhglh - 560 m
Height . 515m including 15 m excavation
_ - fromriverbed = -
Embank.vol. ¢ 1832000 m



(2) Spilluay Concrclc nonr-gale type wuh drain conduit -
' ' Max, spillout cdpacity 1,075 mfs

Crest elevation : EL57.0 m
Crest length -t 100 m _
Sill EL of conduit FRR m above designed sediment level

(3) Diversion Tunncl

‘Nos.” S _ . _
Diarcter | . 52 m (standard horsc shoc type) -
‘Lc_nglh' : . 800 m | '
* Max. discharge éapacily D 259 m/s

Diversion tunnel will be used for a temporary -drain conduit until
sediment level will reach to lhc tunnel invert level,

~ The typical cross sccuon of the dam is presented i in Fi g.17.

6.  PROJECT COST AND EVALUATION

6.1 Pam Construction Cost

The construction cost of the Limo dam has boen estimeted on the basis of work quantities
obtained from the preliminary design result and prevailing unit prices of Late; 1995 level. The
costs are broken down in the forein currency portion(Japanese Yen) and the local currency
portion(indonesia Rupiah). The foreign exchange rate of Yen L. O Rp.22.7 hab, been applxcd
in the estimate,

The construction cost of the Limo dam is summarizedas follo'ws_a'nd detailed in Table 11

_ (unit : million)
Forein Currency  Local Currency . - Total Amount

(J.Yen) (Rupiah) : {Rupiah)
Dam 28726 “hato 76,5201
Spillway 69710 - 86,573.0 244,951.0 g
Cofferdam 1216 5131 3333.0
Diversion Tunnel 7682 : 9.988.9 | -_27,426.3 |
Tod 107394 108,4460 3522303




Abn

6.2 Project Cost |

* The financial pro_;cct cosls for the 4 altcmam cs(CKR-l thru CKR-4), in w thh CKR-2 2 and
CKR-4 contain the dam construction measures, have been estimated of the direct construction
costs including dam and other facititics, land acquisition and housc compensation. The financial
~ project costs for the Cengkireng Floodway system is shown below: o

_ _ * (Billion Rupiah) -
~ Construction ™~ - - Total Projc_cl Cost =

B - 'CostofDam = CKR-1  CKR:2 CKR-3 CKR-4

' Dircct Construction Cost 3522 863 . 4191 3857 7086
Land  Acquisition/House  398.5 4063 6213 2948 5707

Compensation o ' :

Adminisiration Cost 375 246 520 340 640

Engincering Services . 599 .14.7 | 712 65 6 120 5

Sm}md P T T e :
Phisical Contingency 848 o 53.2 - 116.4 78.0 146.4_

Total Cost L 329 sS85 1,280.0 8381 16102

6.3 Economic¢ Evaluation and Conclusion

‘The economic project cost and the Economic Internal Rate of Return(EIRR) have been assesed
for the evaluation of each alternative as shown below:

Alternaiive Economic Cost EIRR Note

(Billion Rupiah) (%) R ~
CKR -t 141.6 429 (R.Imprv)Big land acquisition cost
CKR - 2 610.0 . 114 (RImprv+Dam)
CKR -3 520.4 13.7 (R.Imprv+Floodway)
CKR - 4 9_82.0 7.4 (RImprv+Dam+Floodway)

‘The allcrnatives w htch mctude the u:no dam construction plan have bigger amount ¢ost and
- lower EIRR' value than thos¢. without a' dam constnuction. Furthermore, “the land
: acqulsluonlhouse oompcnsaﬂon cost of both altcmalncs with dam construction need much
‘ blggcr(han the olhcrs S

Upon due consideration of the advantages of respective altematives, the alternative of CKR-3
- has been selected as the most advantageous flood control masterplan’ for the Cengkareng
Floodwa} system from the less Jand acquisition point of view while the CKR-1 has been
cv aluatcd as the higest EIRR and sm'lllest project cost of all.
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1-Day Rainfall {(mm)

‘Retun -

Fig. 6

" PROBABLE DAILY RAINFALL

| Jakarma Ciliwung | Ciliwung | Cisadane
*“Period - | Point Rainfall | A=215km’ | A=442km’® [ A=1,411km’
{year) (m"‘)_,___ {mm) -~ {mm) {mm) .
1000 315.2 1856 | 1747 | 153.1
- 500 292.1 172.7 163.3 142.0
250 269.1 159.7 151.9 131.0
200 2616 | 1S5S 148.2 127.5
100 2385 [ - 1423 T 1368 1164
50 215.3 1294 1283 1053
30 1981 | 1193 1167 97.1
25 el uss NTER 94.1
20 T 184.3 112.0 L1099 90.5
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E - 1354 . 845 85.7 67.1
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Rainfall Depth (mm)

50

Rainfall YMass Curve (Point Rainfall)

200

150

100

Time (hr)

Flg.7 POINT RAINFALL MASS

CURYE

2-yr 5-yr 10-yr | 20-yr | 25-yr | 30-yr { 50-yr | 100~-yr|

0 0.0 0.0 0.0] "o00f 00i 00 00 00
i 55.41 64.81 712,20 719.1] - 827 849 -90.8 '96.1
2l 64.21 79.91 91,8 98.0¢f 10511 107.0 114.4] 134.2
3l 69,5 83.81 101,50 113.3] 120.4] 122.9] 130.8] 151.4
4l 73.0 95.0] 108. 71 124.1] 132.1] 134.4] 143.51 1623
8 76.6] 100.31 114.9f 133.¢) 140.2] 143.2} 153.5] 170.5
sl 79.2] 104.8] "120.30 140.2] 146.5] 150.31 1617 177.7
Sorro-8n0l 1074 125.60 1447 151.9) 185.6f 167.1| 184.1
8] 82,7 110, 1] 129.2) . 148.3] 156.4}- 160.0] - 172.6] 190.4
‘9l 84.5] "111.9] 132.31 15i.9] 160.0f 164.5{ 17B.0} 195.9
C10] 0 86.2] - 113.6] ©135.00 :154.6] 163.6] 168.0| I81.7j  200.4
1] 871 T 115.41 13761 157.3] 166.3]. 1715 . 185.3] . 204.9
12l ss.cl 117.21 "139.9] 160.0| 169.0] 174.2] 188.5] 208.6
137- 88,9} 119.01 142.11 162.7] 171.7] 176.8] 191.2]| 2122
14 89.8| 120.7} 143.9] -165.0f 173.9]: 179.5) : 193.9| 214.9

15| 90.8 122.51 145.6]- "167.2{: 176.1] 182.1]  196.2] . 217. 6 -
16| - 91.5] 124.3] 147.4] -159.41 177.9] 183.9] . 198.5 220.4
170 92, 4] vze | 149,20 17170 179.7| 185.7) 200, 7) - 223.1
[ 18} . 93.3] 127.4] 151.0} '173.5] 181.5| 187.4] :203.0 225.8
©19) 94,2 128.7] 152.8F 175.3| 183.3| 189.2] 205.3] 228.5
200 9s5.0f 130.1) .154.6] i77. 1} 185.1) 191.0| . 207.5] 231.2
‘21 9s.9) 131.41 . 156.3] 178.9]  186.9( 192.7[ 209.8] 233.0
22 96.80 13271 157.7] 180.7} 188.7] 194.5| -211.6] 234.9
23] . o7.2) 134 11 159.0] 182.5) 190.5] 196.3| 213.5] 236.7
24| 97 7] 135 40 160.3). 184.3) 191.9] 198.1| -215.3] :238.5
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Probable Flood Peak
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Figure = PROPOSED LONGITUDINAL PROFILE OF CISADANE RIVER (Master Plan)

Scction  Distance Accumutative  Enisting Existing Ground " Existing Bike Design

No. Distance  River Bed Lefl Right Left Right RiverBed TTWIL. - Dike
(i) (k) {0, TIG)  (m, TTG) (m, 106G}, (m, TTG) (m, TTG)  (m, TIG) (m, TTG) (m, TIC)
00 0000 S0000 C-107 - 067 067 o : : ; - @
c 04 0400 . 0400 - 379 074 . 128 ' - SR
09 . 0465 0865 - 440 - - 123 170
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21 0400 S22 Aty LY ARRER §:¥ 2 C L 480 404 5.04
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35 0610 3487 550 - 205 an. a9 330 a4 509 609
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" Table  PROPOSED STANDARD CROSS SECTION OF CISADANE RIVER

Master Plan (50-year, 1300m3/s)

L8 K- 127K
Gradient 1/3200 :

] , Water level “9.50 Q(gtF2gh,n’/s)
Low Water |Width{top,m) 94.0]Total water depth(m) - 9.50] - 19016
Channel Width{boltom,m) | 64.0|Water depth{m) "1.50 ‘Free board(m)

' Depth- 7.50| Width({m) C 940 10
| 2.0]AGnY) 780.5 Crown width{n)
n 0.030|S(m) 97.54 o S50
ed height(m) 0.0|R(m) " 8.002|V{m/sy 236
' ql(m’fs) 1839.9 ' o
High Water |Width(one side) 27.0]Water depth 2.00|S(m) 315
Channe! . [Slope gradient 2.0|Width(m) . 31.8|R(m) - 1.843
n - |0.050|A(mY) 58.0[qh(m’/s) - 308
V{m/s) - 0.53|2qh(m’/s) 61.6
12.7k-201 Kk

Gradient - 114%0 _

. Water level 10,00 Q(gl+2qh,m’/s)
Low Water JWidth{top,m) 76.0] Total water depth{m) 10.00 _ 1919.9

Channel Width(bottorn,m) | 44.0|Water depth(m) 8.00 * Free board(m)
Depth *8.00] Width{m) 76.0 : 1.0
i 2.0]A{m?) 632.0 Crown width{m)
“In 0.0351S{m) 19781 . 5.0
[Bed height(m) 0.6|R(m) 7 7.922|V(mis) 394

_ . - ql(m’fs) 1859.0] = '

“{High Water JWidih{one side) 18.0| Water depth 2.00{8(n) 22.5
Channel Stope gradient 2.0]|Width{m) 22.0{R{m) 1.780
n 0.050|A{m?) -~ 40.0[qh(m’s) 304
o V(nvs) - 0.76]2qh{m’s) 609
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Table - - WORK QUANTITIES OF CISADANE RIVER

Work [tem

Unit -

‘Quantity

(additional works from 25.year to 5¢-year) -
Land A-:juisilion and Compensation
Land aquisition ~ha'! 34
House ' . nos. - 60
Channel Improvement '!
Preparatory Is : 1
Excavation and dredging m’ 1,271,000
Embankment m’ "+ 98,000
Low water channel revetient '’ 0
Drop structure - . " 1nos, o -
Constniction of hew drainage structure nos, 0o .
Jmprovement of existing drainage structure nos, 0
Reconstruction of bridge nos, ¢

Work ltem Unit Quantity
(from present condition to 50-year) '
Land Aquisition and Compensation
Land aqui'sition ha 48.7
tHouse nos. 520
Chanael Tmprovement
Preparatory Is _ ]
[ixcavation and dredging m’ 2,096,000 .
Embankment m’ 1,011,000
Low water channel revelment m? 8,400
Drop siructure’ _ nOS, 0
Construction of riew drainage structure 10s. 3.
Iniprovement of exisling drainage struclure n0s. 2
Reconstruction of bridge 1nos. 0




Table' © EARTH WORKS AND LAND AQUISITION OF CISADANE RIVER (Master Plan, $0-ycar)

Channe! Improvement Land Aquisition

Section Distance Accumulative Area Volume Extenston  Arca
~ No. ' Distance = Excavation Embankment Excava(ion Embankment :
km) (k) () (m’) () () (m)  tha)
00 0000 0000 . 00 0.0 0 0 0 000
04 0400 0400 - 00 © 00 0 ‘0 1 X ]
- 09 0465 . 0865 00 00 0 0 0 000
14 0545 D 1410 00 . 0.0 0 0 0 0.00
1.3 0417 S 1821 00 1080 : 21,600 - 87 174
22 0400 anro 008 - 199 0 62,937 105 5.5t
29 0650 S 2877 0.0 C 1168 0 73,559 122 - 169 -
35 0810 3487 00 530 0 29,618 ©28 143
P39 0412 3899 - - 123 - 163.7 4,799 62,935 20 0.7
431 0357 4.256 - 10.2 819 26,465 31,623 24 0 090
47 0397 4.653 259,9 125.8 129,310 62,566 4. 219
" 53 0.598 5251 2330 189 140,374 71,530 55 331
59 0605 . 5.856 333.5 654 185,081 36,297 18 LOC
64 0505 6.361 1326 17.6 60,596 8,114 . 0 000
68 - 0415 6.776 195.6 56.0 74,817 21,435 .44 1.68
74 0350 7.126 130.4 94.4 58,046 42,026 20 - 0.89
77 0540 7.666 4364 69.7 252,421 36,185 13 067
82 0.49% CO8161 - 3644 444 209,189 25,486 25 t44
5 88 0650 - 8.814 282.5 529 143,217 26,830 23 17
& 22 0364 9.178 3718 337 202,675 47,177 0 600
99 0726 9904 264.0 107.9 151,668 61,977 C45 259
103 0423 10.327 299.3 4.0 139,838 1,847 5 023
108 0510 10.837 257.8 46.9 129,138 23,507 21 105
13 0492 F 11,329 318 543 15,375 26,515 38 1.84
1.8 0475 11.804 2426 6.8 118,894 3,352 0 000
123 0.505 12.309 0.0 13.3 0 6,294 12 057
127 0440 12.749 7.8 371 3,120 14,832 37 148
131 0360 13109 0.0 14.2 0 5.027 12 043
135 0350 13.459 0.0 5.2 0 2,033 50 020
139 0438 13.897 0.0 29 0 1,344 5 on
144 0495 £4.392 0.0 15.8 0 7,453 o 8.00
148 0446 14,838 76.6 152.4 26834 53,416 38 1.33
15.8 0258 15.093 7.2 20.6 2,790 7,998 $2 202
156 0520 15613 0.0 20.8 0 11,221 14 076
162 0561 16.174 338 384 20,795 23,597 33 203
168 . 0588 16.842 0.7 74 445 4,605 5 031
174 0570 17412 0.0 89 0 5,239 6 000
g : 180 0610 18022 0.0 22.7 0 12,191 20 108
185 0465 18.487 0.0 1336 0 17,590 3L
191 0582 : ° 19.069 00 70.8 0 36,002 5 025
195 0435 - 19504 00 - 504 0 25,326 4 070
0 0 g 000

20.1 0570 20074 00 0.0

Total 2,096,000 1,011,600 : - 487




s






T r— e g KT TR IS L LI L o T Ry




	BRIEF NOTE ON LIMO DAM DEVELOPMENT FOR FLOOD CONTROL PURPOSE
	Table of Contents 
	1. OBJECTIVE OF THE DEVELOPMENT 
	2. DAM SITE 
	2.1 River 
	2.2 Dam Site and Present Situation 

	3. GEOLOGICAL INVESTIGATION 
	3.1 Previous Study 
	3.2 Field Investigation 
	3.3 Geotechnical Consideration for Dam Construction 
	3.4 Construction Material Sources 
	3.5 Geotechnical Condition al Limo Dam Site 

	4. HYDROLOGICAL STUDY 
	4.1 Rainfall Analysis 
	4.2 Runoff Analysis 
	4.3 Sediment Yield 

	5. DAM DEVELOPMENT PLAN 
	5.1 Dam Development Alternatives 
	5.2 Dam Development Scale 
	5.2.1 Dam Type and Height 
	5.2.2 Prospective Site 
	5.2.3 Reservoir Development Scale 

	5.3 Flood Control Effect 
	5.4 Preliminary Design of Dam and Major Structures 

	6. PROJECT COST AND EVALUATION 
	6.1 Dam Construction Cost 
	6.2 Project Cost 
	6.3 Economic Evaluation and Conclusion 

	Tables

	Table1 bind Acquisition and Construction Cost of Limo Dam  

	Figures

	Fig.1 Location of Studied Dam Sites 
	Fig.2 Geological Map of the JABOTABEK Area 
	Fig.3 Generalized Geological Cross-section from South to North in the Study Area 
	Fig.4 Location of Limo Dams and Drilling Works 
	Fig.5 Location of Quarry Sites 
	Fig.6 Probable Daily Rainfall 
	Fig.7 Point Rainfall Mass Curve 
	Fig.8 Basin Division of the JABOTABEK Area 
	Fig.9 Basin and River Channel Model 
	Fig.10 Probable Flood Runoff of Pesanggrahan River 
	Fig.11 Conceivable Flood Control Measures for Cengkareng Floodway System 
	Fig.12 Probable Flood Peak 
	Fig.13 Dam Site and Reservoir Area (Limo Dam A) 
	Fig.14 Dam Site and Reservoir Area (Limo Dam B) 
	Fig.15 Dam Site and Reservoir Area (Limo Dam C) 
	Fig.16 Reservoir Waterlevel - Area- Storage Volume Curve 
	Fig.17 Typical Cross Section of Limo Dam 


	Cover 



