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CHAPTER 8. OPERATION AND MAINTENANCE

8.1 Institutional Setup
'8.1.1 Basic Concept

Legal Aspect

Several laws presrdentlal decrees and govemmentlmmrstenal regulanons have been e\recuted-

for the proper operation and maintenance {O&M) of rivers, as shown in TableS 1.1 (refer Io_ _
the report “entitted "An Integrated Programme for the Development of Operatron and
Maintenance for Rivers in Indonesia”, July 1993; CIDA). Among them, the followmg _

regulations are patllcularly relevant to the formulation of an O&M orgamzahon
HE Govemmenl Regulatmn N0 27 (1982)

(a) Dlrecl benet"cranes are to pay their share
b} Works for general wclfare areto be covered by lhe Local Government and

() The Cenlral Governmenl may assrs! local entities.
(2) Govermnent Regulahon No 35 (1991)

(a) River admmrstrauon _may be delegated to local government or_slate-owned

o cpmpames,and_

(b)Y Riveis rhay be adminjstered by a systém of co-administration, which implies that
-~ the financing will be provided by the Central Government but the implementation

+ will be undertaken by the Provincial Governmenl.-

The Govemmem of lndonesra has been smvmg to establish an effective orgamzatron to
administer, operale and mamtarn fivers and water reSources by employmg local govunments
and people which would derived benef’t therefrom in accordance w:lh the nalronal pohcy of

diversification and sustainable developmen!.

Current P'racﬂlicé on O&M

In the administration and deve!()pment of rivers, mc!udmg flood control works, the legal
position favors new construction works. In acoordance with Govemment Regulauon No. 39
(1991), rivers may be administered by a system of oo-aﬂ'mrmsira!mn which 1mplres that
financing is provided by the Cenlral Government but the 1mplementauon is undertaken by the

Provincial Governiment. Since fi inancing during and after completion of a project remains as a
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 responsibility of the Central Government, there is no_clear dis!inclion between a project work
undertaken by the Central Government (Ministry of Public Works) and routine maintenance
underlaken by the Provincial Government. In actual practice, no river administration has been
Iransferred to provincial gavernments and the Central Government Eonlinﬁes to be .reSponsible

for funding as well as implementation of O&M,

The present budgeling p.roceduré is not geared towards O&M. - The.MiniSlr); of Pubic Works
prepares its project budge! as part of the Propo;ed Development Budgel under seven headmgs
'namtly, Salar:es Land Matenals Equapment and \{achmery, Off mal Ttavel Constmctlcm
and Olheib :

 Construction accounts for a major portibn of the budget. Since there is no separate heading for
© O&M, the allocation for O&M is fna‘dc under the construction heading which implies that an
O&M project must be justified as a conslruction project. The amounts reflected as O&M

expenses were, essentially, amounts spent on rehabahlallon and other construction works

Most major river lmprovemenl and flood cnntrol works mcludmg opefanon and mam!enancu
are presenlly funded by the Central Govemment lhrough the PPS of{' ces. Accordmgiy,

allecations for O&M are oflen dwerted to new construcuon and other purposes.

A Provincial Government exercises jurisdiction 6ve'r ._r'nc.ast ri';'er bésins ljing t_otally within the
province, while the Ministey of Public Works has the authority over interprovincial and a few
important river basins. Governmen! Regulation No. 22 (1982) calls for the formulation of
comprehensive water resources plans and classify the coﬁn’t'r'y’s rivers into two categories under
ihe jurisdiction of the Ministry of Public Works; namely, important and interprovincial, and
any river within one provincs under the jurisdiction of the province, As shown in Table 8.1.2,
Ministerial Regulation No. 39 {1989) also defines 90 river basins an'd Minis{erial Regulalion
No. 48 (1990) specifies the respon&b:hty over lhese nvers/basms {3 provmcnal 15 nallcma!

“and 2 managed by public corporations).

In North Sumatea Province, there are six classifications  of river 'tertilories' -nanely,
Wampu-Besitang, Belawan-Belumai-Ular, Bahbolon, Asahan, Barumun Kualuh and Batang
Gadis/Batang Toru, although they are not limited to one nver basm All lhe six river. ternlones
ate under the jurisdiction of Noith Sumatra Province; however, the funding and construction of
projects and hence, the implementation of O&M, are undertaken by lhe'Cenlral'Go.vermﬁé-nl
and its appomted project oft:ces Usually, studies and pro;ects for the above sald rivers have'

been carried out with l‘oreagn asmstancc as (abulated below,

-
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Namé of Project . Works Undeniaken | Name of Country/institution |

Ulae River Flood Conteol Study, Design and Construdiicn Japan/JICA and OECF

Bahbolon River Improvement Study, Design and Construction Australia

Belawan-Padang Development Study and Design . Japan/JICA

Deli River Improvement (MUDF) Design and Construclion Asian Devetopment Bank
Area Coveraqe of O&M

_ Admnmslralweiy, lhe pro;ect area is coven,d by Medan Clty (Kotanndya) and Deh Serdang
District (Kabupaten) of Notth Sumatra Province. The. admlmstratwe boundary w:lh respect to

the project ared is presented in F:g 8 1.1,

In formulatmg lhe O&V[ plan for Ihe Medan Flood Control ijecl 1t is necessary to fi rstly |
consider the implication of the improvement works of Deli River which ave executed under the
Second Medan Urban Dévelopmem Project (MUDP ). ‘The works'consist of the improvement
.works of lhe Deli River main stream for 24.367 km and the m1prom3menl works on its
tributaries (Slkambmg, 16. Skm and Puhh 6.8 km) with Ihe des:gn ﬂood dlscharge' '
correspoudmg to a 18- -year ceturn perlod On the other hand some upstream porllons of the
Deli River mam stream until thc Deti Rwer Welr and the blggest tnbutary, Babura River, w;li:
be lmpmved to the ﬂood conlrol scale under lhe proposed “Third Medan Urban Devdopmmi:
iject (MUDP lll)

. . . . .
Completlon of the 'V[edan l-Iood Control Project itself should bnng changes in the area, as,

described below,

(i) ;Wslh the complenon of the. Percut Rner lmprovemenl Works and the construcilon of
: Medan Hoodway as ctpec!ed m the year. 2000 hydrolog:cal condilions especially
| ﬂood flows w;ll change drashcally Deli River will be cormccted to Percut River by

Medan Floodway, formmg one river system. F!ood flows. with a scale of less than
| 25-year relurn p_enod will be completely confined in the river channel without any,

- damage over Medan City and subutbs.

- {2) The urban drainage system connected to either Deli or Percut River will also be
: mlprcved as much as stormwater of Jess lhan 2'to S-year relurn penod will bring no

‘ .
! §

inundation therearou ad,

3y Conﬁning floods in river a'n_d drainage channels and reconstruction of b_ridges will
relieve the traffic condition  from - frequént-}sla'gnalion and cdngeslion. The
reconstruction of Bandar Sidoras Intake Weir with less O&M w_oiks will ease the

irrigation practice and further promote its expansion.
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@ Some e:ivimnmenlal 'improvemen! works such as the construclion of waterfront
- facnlmcs will not only imprave Samlary conditions to be broughi by fleod mmgatlon _

effecis but also mlroduce more pleasant living conditions.

In accordance with the current practice of O&M for rivers in Notth Sumatra Province,
especiai.ly Deli River and Percut River, the Project Oftice of Proyck Pengenlolaa'n Sumber Air
dan Pengendalian. Ban}u Sumatera Utara (PPSAPB -SU, Project of Water Resources
Development and Flood Control in North Sumatra) implements Ihe operauon and maintenance

works for flood con!rol works of the Deli River. Accordingly, lhe flood contro} works under

~ the Medan Flood Controf P;qecz will be e undet the responsnblhty of PPSAPB-SU. -

8, 1 2 O&M Organizatlon and Functions

Existing Qrgahizations
Ai’thougrh no definite orgéuiizaIEOn is aséigned to O&M works !here are. (wo Organizaliolns :
which are related to rwers as o waler Tesources developmenl and tlood conltol ~mamcly, Dinas
Pengauan Sumatera Ulara (DPSU North Sumalra Provmcnal Office for Water Resources
Developmenl) and PPSAPB SU (ret‘er to the orgamzanon eharts in Figs. 8,1.2. and 8. 1 3) The
two orgamzatmns are under the Directorate General of Wa:er Resources Development

(DGWRD), Ministry of Public Works, and they are in charge of dEVEIOpment lmprovemenl
and O&M of rivers in North Sumatra

As shown in the chaus, Sub-Binas Sungai dan Rawa (Subdivision of Rivers and Swémps)
unider DPSU and Pengendalian Banjir Kotfi"Medan dan éek%tatnya‘ (PBKMS cha'Con{mi
Project in Medan City and Suburbs) should specnﬁcally carry ‘out the O&M for the iject and
the Deli River lmprovement Works. However, the fwo offices fi nan(:lally rely on the national
budget in their implementation of any work for flood conteol and water resources develoPment

PBKMS is now acteally in charge of constmchon rehabmlauon and O&M.

Manpower and FInancial Status

On account of actual undertaking of work for rivers, the existing @:thiti'On of manpower and

financial capacily were studied oﬂy for the PPSAPB-5U.
(1)  Manpower

“The manpower in PPSAPB-SU 25 of Apnl 1995 is summanzed below (delatls are
preseated in Table 8 1.3} ' B
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Classification ' Number

Senior Engineer (Insinyur) .23
Junior Engineer - 20
Technician 162
Administrative Officer c 24
Administrative Staf( 60
Total ' . 289

{2) = Fina n(:Ia}

For the last ﬁve years from 1991 to 1995, PPSAPB SU had engaged in six pmjects in
- North Sumatra Province with the total cost of about 82 billion rupiah. Out of the.
project cost, about 23 billion rup:ah, which CereSpondS to 28%, was provided by
foreign funding institutions as foreiga loan. As to financial capability, P_PSAPB-SU
may be able (o allocate about 12 billion rupiah per annum for the construction and

rehabilitation of rivers, as shown below:

(Uml Million Rp.} .

Name of Project o ' . Fiscal Year ' Total’
S ; 199192 | 1992/93 | 1993/H4 1994195 1995/96 ,

North Sumatra Rivers 2,715 | 3224 4,446 10, 704 6,750 27,839
Wampu River Rehabililation 2954 | 2664 2864 ] 0. -0 | 8483

Binjei City Flood Control 151 966 1,619 0 Y] 2,736

Ular River Rehabilitation 0 551 775 0 0 1,326

Bahbolon River Rehabilitation I 0 2,174 1273 | 3,447
Medan City Flood Coalrol 0 0 .0 | 256091 12,765 37,856

- Total 5,820 7,405 -9,704 | 37,969 | 20,788 81,687

| (Foreign Assisted Ponion) ‘ 0 0 . 0. ] 15950 6,883 22,838

‘The "actual cost for o&M is- nol clear ‘from the budgehng schedule presented in

Table 8.1.4, because no work item for operatmn and mainténance is shown in the
_ schedule.' The projects under North Sumatra _Rivers were mostly rehabilitation works

of rivérs other than those specified therein. Since the rehabilitation works could be

considered as part of operation and niaintenancé for thé rivers, the possiblé allocation

' i‘or O&M works i is estimated at 2.5 billion rupiah or about 50% of Ihe average anhual

budgt,t of North Sunalra Rivers. The posmble armpunt will bé furthér atlocated to 10 to

15 r_:_v_er;. under the jurisdiction of I North Su_matra Pr_ovmce. :
Fuﬁcﬂoﬁé
: O&M acuwues for rwas are also undertaken by PPSAPB SU, allhcmgh the Sub- Pro;ect

Office for Rivers and Swamps is deemed lo bc respon51ble from the exuslmg orgamzahonal

setup. Two major aclivilies havc been identificd; namely, (1) the sub-project offices under '
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PPSAPB-SU conduct all O&M works for a certain period after complclion of construction,
and {2) PPSAPB-SU prepares {unds and manpowu for: necessary rehablhtalmn works which |
are identified by the branch offices of Dinas Pengairan of North Sumalra Province, since a
branch office i is established in each Kabupaten of Notth Sumatra Province and moslly carrying

out the O&M works for :mgauon

Due to the budgeting system thc actual works such as surveyidesugn eqmpment purchase and
civil works for deteriorated structures/facﬂmes are controlled and underlaken with proyzcl

funds by the project slaff of PPSAPB- SU Moreover the PPSAPB-5U prepares rchabilitation

. projects for com:acung with local consulting engineers andfor construction conlractors.,

8.1.3 Organizational Setup

Overall O&M Orqanlzallon

In accordance with the eurrent practice of O&M for rivers in North Sumatra, the O&M
organization for Percut River and Medan Floodway will be. incorpofaled in an overall river
O&M system for the Deh and ‘Percul rivers. ThlS conoepl may be advanlageoua from the
v1ewpomt of not anly engmeeung soundness bm also ﬁnancnal thmugh the avmdance of

duplication of functions or 1mmob1l|ly of the. o:gamzauon lf it is established mdependently &om

.. other systems,

Proposed oM Organlzatlon

An orgamzahon for O&M is proposed for the ijecl in view of the required operauon and
maintenance plan described in the su;:ceedm_g section, although the orga_m,za_lmu is set up_ for all
rivers in Notth Sumatra Province. O&M works and responsibility for flood control projects
will be lr_ansfen‘ed to the province under the North Sumatfa Pm?in’cial; Public Works because
the project is located within the province. Under the Sub-.Projecl Office for Rivers and
Swamps, on the presuniption of the existing o_rganizal.ion and regulation, an O&M unit can be
created to eé(clusi\!'ely_ carry ot the operation and main{enance work for all flood contcol and

water resources works in Notth Sumatra Province afier their constryction. .

0&M work is considered to cover (1) the integrated 0p¢ratioﬁ of all major river structures and
river improvement, and (2) river monitoring and comprehensive flood management for river_ﬁ
structures, flood control works suich'as.river dike and chanﬁel flood plain managemem sich as -
flood wammg/f‘ ighting and zomng, low ﬂow dlscharge water quahly‘ sand mmmg, river mou!h

condition of sedimentation, and cnv:roumemal malters.
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Required Activities of O&M

"The project works are composed of river improvement works together with river

structurcs such as diversion weirs, intake weir, groundsili, etc. There are also the road,

railway and pedestrian bridges, as well as the urban drainage facilities which are

included in the Project.

When the activilies are c!éssiﬁc_d into two categories, operétion and maintenance, the

project works related to operation will be limited to the new Bandar Sidoras Intake

" Weir, the relarding channel and the drainage sluice, while maintenance shall be

- required for all project works.

- (a) Operation ' o SRR

A proper gate operation is reﬁuirgﬂ for the new Bandar Sidoras Intake Weir and
‘ dfaiﬁage stuices while inflation of the rubber body is also made in accordance
with the operélion gﬂideliné.‘ An’opieration‘al management plan is necessar'y for
the retarding ‘channel to be located upstream of the proposed Deli River Weir. No
' féciliiy or equipment. will be inslailed for .lhe area; however, the guideline or

regutation for utilization is to be publicized. |

®) .Maint_eﬁ_ancc

, .; Periodical and. routing inspectiof;_ ovér project works shall be carried out to
- promptly undertake effective and. economical countermeasurcs for deteriorated
. pottions or the whole works. The frequency of inspection is varied depending on
: malériai, type and surrounding condition of the works; however, such inspection
_work s_hall be: condﬁcled af least before and after flood seasons. Items of

inspection, as well as some effeclive prevenlive works, are prepared.

Structure and Man;ﬁqw_er for O&M Organization

"The operation of road, railway and pedestriani bridges, as well as' drainage facilities
~ will be teansferced to Ihfe'local 'govermn'ént enlity to'which they belong. The operation

“of voad and pedesirian bridges will be lransferred to Medan City or Kab. Deli Serdang

and the rai[way' bridge to PJKA. O&M of drainage outlets shall be undee the Public
Works Office of Medan Cily or Kab. Deli Serdang. Thecelore, the organizational

steucture for O&M is propoécd to cover. river and river steuctures not only of the
- Praject but also of the Deli River Improvement Works when completed under MUDP,

‘as presented in Fig. 8.1.4.
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~ Manpower for the O&M organization is proposed only for the river and river
structyres under PPSAPB-SU. - The required manpower for the Percul River

improvement and relevant river structures is estimated as follows:

Designation Number Job Descriplion
Senjor Civil Engineer 1 Direction and supervision of Q&M work
Assl. Civil Engineer S 2 Inspeclion and preparation of counlermeasures
Surveyor - ‘ ' 6" Assistance for inspection and mgasurement
4 Day lo day administration '

Adm, Staff incl, Driver

8.2  Operation Plan
8.2.1 Intake Structure - : _ T

~ The new weir is a kind of rising weir made of rubber with bag shaped to be inflated by air.
When overflow depth exceeds a cerlain level'a't floed time, the dam body shri'nké and falls
down automatically by water pressure. Therefore, floods bigger lﬁan a éeﬂain’ discharge may
flow down safely without obstruction. After flood, the dam body will be inflated and raised by

the air compréssor in short timé, and the funclion as inlake weir is recovered.

Present Water Use

Present condition of water use refated to the Bandar Sidoras Intake Weif :s asishDWn in
Fig. 8.2.1. In accordance with the data and plan of the Ir:rigatio:i_Seclion,. Branch Office of
Kab. Deli-Serdang Noith Sumatra Provincial Office of Water Resources Development, the
existing irrigation arca on the right bank side is estimated a1 2,090 ha and that of the left bank
side is 1,360 ha. In the fulure irrigation plan, the {rrigation area of the left bank side will |
increase by 320 ha to 1,680 ha.  Accordirigly, the water requicentent of the right intake is

estimated at 2.69 m’/s, and that of the left intake is 1.36 m*s at present, 168 m'/s in future.

The cropping yield is currently performed at 130%. As a slandard cropping pattein, puddiing
is carried out in April and October, planting in May and November, and barvesting in August
and February. However, this cropping pattern is not uniformly practiced; some farmers shift

their activities by one or two months. .



Chapter 8. Operation and Mainlenance

Inflatable Rubber-Made Dam

O

@

&)

Main Fultures

The main futures of the inflatable rubber-made dam to be newly constructed are given
betow. The rubber body itself is supposed to be set in the condition of rising or failing

down completely without intermediate condition. -

Height of Rubber Body . : 3.14m

Length of Bottom . ~13.00 m
Datum Level of Rubber Body ELO.920m
Reservoir Water Level (Dam Crest) EL 4.06 m
Auto-Deftation Water Level - ’ EL4.37Tm"
Mediuni of Inflation . Air
Rubber Sheet Size -~ ¢ - ' 6.315 mx 32330 m
Thickness of Rubber Body - 158 mm
Internal Air Volume of Rubber Body 198.7 m’
Deflating Rubber Body .

- Manual operation (0 deflate the rubber body is not neéded as a rule; When water level .

‘in the river rises higher than 1.2 times the dam height {i.e., EL 4.870 m), the air inside

the rubber body will be automatically exhausted by water pressure and the dam shrinks
and falls do.\s'm.f,’l‘he h;bber_ body appears. flat when deflated. - The time needed for
deflating the rubber body is estimated to be 22 min. .

" The overflow discharge when the rubbér body starts to deflate is estimated to be about

20 m’/s which corresponds (o a 20% discharge in annual flow regirie. The frequency

of dam deflation is p(eguﬁaed to be some 10 times a year. Therefore, the siltation

immediately upstream of the dam will not be serious due to the high frequency of dam

deflation. .

Inflating Rubber Body

~ As required for irrigation water after flood, the rubber body shall be inflated to raise
- the river water level. The inflation could be started by pressing a switch on a control
4I:_‘ao'ga_rd which is instalied in a control house at the right bank, The lime needed to intlate

 the rubber body is estimated to be 35 minutes.

. Intake Gate

M

Main Feam'res

The main fcamrcs of mtakc sluices, whtch ate 1n<lalled at both nght and Ieﬂ bank sides.

| . :mmedrately upslream of the mﬂa(abie rubber -made dam are as foliows
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0]

(3)

Left Intake Sluice

- Qrifice Size - BlOmx HIOmx2seis -
- Sill Elevation : EL2.900 m

- GaleType . L - steel slide gate -

- Hoisting System manvally driven spindte
Right Intake Sluice . 3

- Onifice Size . B1.25m x H1.0 m x 2 sets

- Sill Elevation ' - EL2500m -

- Gale Type ' steel siide pate

- Hoisting System ) manually driven spindle

: lj(ating Curve of lnt_ake'Gal.e :

The discharge from an intake sluice is controlled by the gate opening and water level in

the river. In the design of sluice, the flow condition becomes a submerged flow due to

- the high elevahon of the irrigated paddy as well as the water level of the connccting _' -'

canal. The rating curves of the canal immediately downstieam of the right and lcft

intakes are éstimated by non-umform flow, as shown in Fig. 8.2.2. Based on the

“aforementioned conditions, the intake dischargcs at the right and left banks are

- estimated, as shown in Tables 8.2.1 to 8.2.2 and in Figs. 82.3 to 824, where the gate

openings ar¢ given as paramelers..

" Since all intake gates are 1.0 m high, the gate opening "a=0.2 m® nicans 20% open

condition and the gate opeaing "a=1. Om" means fully'opén Two gates will be
instalied at each bank and il is assumed in the calculation that the two gates are

simultaneously operated.

The crest elevation of the inflatable rubber-made dam as inflated is EL 4.060 m. The
deflation water level is at EL 4.87 m. “Therefore, the water level in the river for

irrigation water intake fluctuales between EL 4.060 m and EL 4.87 m.

Operation Rule

‘The probl:m on actual operation of intake gates is how to adjust the gate cpeping to
allow intake of irrigation water at'a given water level in the river while water
requiremenls vary se‘asoné!ly Maximum ~water requ1remems are esumated at

1.68 m/s for the left irrigation area in the future, and 2,09 m¥s for the nghl

For a given water level, the gatc’: openings for intake of required water aré as shown in
Table 8.2.3 and Figs. 8.2.5 10 8.2.6. Water level (H1) in the river is observed directly

. on the control board in the control house, or gauged by staff gauge at the m]el as water -

deplh (b1) from silt elevauon ln the sald proc‘.duru, in order o mlake lhe maximum

:waler rcqultcmenl of 1 68 m’s al the left bank at the river waier level of H1=4, 20m

8-10
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(h1=1.30 m), the gale opening should be set at a=0.65 m using Table 8.2.3. Similarly,
for the intake water of 2.09 m¥s at the right bank at the same water level, the gate

opening should be set a=0.66 m.

The operation of intake gates and conditions of water balance in dry season (95%
dischérge in anh_ua] flow regime) and usual time (50% disbharge) are shown in -
Fig. 8.2.7. At95% discharge time, the gate opening should bé 74%'at the right bank
and ‘73% at lhe left bank, Al 50% discharge time, the gate openmg should be 45% at
- both banks Since lhe gate 0pemng in usual timé at present is set al 50% with the
existing structure, almost the same operation will be required for the riew gate with the
_ inflatable rubber-made dam. The proposed Qperahon scheme is illustrated in the form

. of a flow diagram in Fig. 8.2.8.
{4)  Function and Manpower for Gperation

The operation of intake gates will almiost be similar as the existing ones except the
“small work of inflating the rubber body, because the sizes of new inlets will be almost
_ the same as the exisling ones. -Conversely, the operation of spillway slide gates on

head works, which used to be operated in flood time, will be not necessary.

At present, the opera‘tion. and maintenance for Bandar Sidoras Intake Weir and intake
gates ar¢ being carricd out by -three personnel from’ the lrrigation Section,” Project
-+ Office of Water Reésources Development.. The operation for new facilities’ could also

be performed by a similar organization although initial training will be réquired.
8.2, 2 Retarding Channel

The upstream secl:cm of thc Dch Rwer Wew wntl become a re!ardmg channel to be lrmndaled in
ﬂc—od hme by the dwersmn Weirs; while, in usual llme the relarding channel area can be

uuhz:,d as a w1de 0pen Space for multlpurpose uses such as park and sports facnh!y

The left s:de slope of the retarding channel will be reclaimed into staged terraces and divided
_into four zones, as presented below, on account of the frequency of inundation. Among them,
three zones, Zone Ato ione C, will be mulhpurpose utilization zones and Zoric D will be a

residential area after i raising work of lh_e ground. P



Chapter 8. Operation and Maintenauce

Zone Area - Ground [nundation : Utilization

(m?) Elevation Occutrerice Plan
(EL m) Probability : :
Zone A 18,400 32.6 1 limefyear Park Area and Sporls
ZonzB - | 27,140 315 10 timesfyear . | Free Open Park Space
Zone C 9,040 28.0~29.0 20 times/year | Waterfront and Walking
ZoneD | 33760 | 350 No in' undaiion 'Res;ide'nlial '

The frequency of 1nundauon at Lone Aldsoncea year, ten times a year at Zone B, and 20 times
a year al Zone C. Zone Ais recommended for use as sports ground tennis courl, recreation
park or parking lot; ZOne B for cycling road, walkway, picnic Spot or free open space for

sports; and Zoue C for waterfront activities, fishing space or watkway.

- Safety for Users

The basic conditions for the multipurpose ulilization of the rétarding Chﬁn_nel are 1o assure the
safety of facility users 'and.to_ facilitate festoralion after inundation by flood, because the rising
speed of water level is high. . With the design flood hydrographlo.f a 25-year return period, it
takes only 54 min for water level to risé 3.5 m from Zone C (EL 28.000 mj to Zone B
(EL 31.500 m), and 40 min from Zone B to Zone A (EL 32.600 m). -

People in the retarding channel shall evacuvate promptly when flood occurs. An evacualion
route is provided sequentially from Zone C to Zone B to Zone A and to the outside. The slope
between one zone and another zone is designed with a gentle gradient (L : 5) 1o facilitate the

smoath evacuation.

It is necessary o set up warning signboards at appmpriale places in each zone in order to
- disseminate information and wammg to peOpIe in and around the rctardmg channel in ﬂood
time and lead them for prompl evacuation. On the warmng s1gnboard mformauon on premse
standing location, zones facmues inundation area and frequency, rising sPeed of water level,
evacualion mule etc., shall be indicated. These srgnboards should Be made of durab]e material

and the painting on the board should be preserved.:

Remlnder on Facllities

The park facilities to be constructed in the tetarding channel shatl not be obstacles to sanitation
or maintenance. Facilitics such as }avatory or stall which tmay cause sanitary problems, or
such management office that may cause maintenance problems in flood lime shall not be built

in the retarding channel.
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