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Kebayoran Baw ,
Ourn §ile: 1241/C/9 - 154/80
Jakarta Selatan Subject : Transmittal of Main
Report on the Updated
Attention: In. Sarbini Ronodibroto Development Plan fon
Dinecton PLanning & Programming. the Jnatunselune Basin.
Dean Sin:

We are pleased to submit our Main Repont on the Updated Development Plan for
the Jratunseluna Basin, of which this document is the Executive Swmmary.

This nepont has been prepared under the tenms of Contract No. B. 58/CES/79
and a subsequent amendment No. B.248/CES/80 between the Directorate General
of Water Resources Development and PRC Engineetring Consultants, Inc.

The nepont comprises the gollowing documents which contain all de/ttu,u of
the study fon the development pfan and the supporting data.

. Updated Development PLan - Main Reponrt
. Updated Development PRan - Appendix A - HydnolLogy

!
2
3. Updated Development Plan - Appendix B - Agricultuwre and IWgwuon
4. Updated Development Plan - Appendix C - Dams and Hydropower
5. Updated Development Plan - Appendix D - Project Planning
6. Updated Development Plan - Appendix E - Economics
7. Updated Development PLan - Appendix F - Soil and Water Conservation
(Two VolLumes)
8. Updated Development Plan - Appendix G - Social and Environmental
: Assessment

9. Updated Development Plan - ‘ Appendix H - Sedimentation Studies
' (Jnagung Watershed)

In addition to the above Listed Idocumenu, goLlowing neponts wene submitted
An November 1979 which nelated specifically to the integrated use of waten
hesounces of the Tuntang and Jragung Subbasins.

A Planning Research Company

Post Office Box 3006, Englewood, CO 80111 Semarang Office : Post Office Box 220, Semarang
Telephone (303) 773 - 3788 Cable ECIDEN Telex 45551 Telephone 315061/311740 Cable ECISEMARANG Telex 22329 JRATUM SM
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1. Special Repont 1 - Geofogy
2. Special Report 11 - Municipal and Industrial Water Supply
3, Special Repent 111 - Drainage and FLood Controlk.

The purpose and background of the study, the scope of work, a desciiption of
the project anea, and the conclusions and necommendations made by us, are
given in the §ollowing sections of this Executive Summary.

The Jratunsefuna Basin Development Plan, phrepared oniginatly by NEDECO in
1973, has been updated under your genenal direction by keeping the following
considerations in view.

1. The operation of the proposed neservoins in the. basin will be controlled
by neleases of water for Lrvnigation, and mwiicipal and industrial (M § 1)
waten supply 4n the projeet anea and the city of Semarang, without signifi-
cantly reducing hydropower generation at the existing power plants in the
Upper Tuntang System. Additional hydropower potential at the proposed
neservoins should be evaluated as a byproduct of tie above two neleases.

2. Small-size, Low-cost individual projects, which are compatible with the
overall development plan should be phased early in the {mplLementation .

Achedule.

The majon §indings of the study are briefly stated hereundenr.

1. The integration of water resounces of Eastern Subbasins comprising the
Lusi-Serang System with the Westemn Subbasins comprising the Tuntang-
Jnhagung-Penggaron-Dolok System did not prove worntiwhile. The development
of the two systems should be considered Lindependently.

2. Rawa Pening Project is a key efement in the updated development plan.
14 the Rawa Pening Lake can be raised with or without dikes, it wiel
create the Least expensive Atorage in the entire basin., The storage at
Rawa Pening can provide the needed M & T water {up to 1,500 £/3) fon
the city of Semarang and irnnigate 14,204 to 18,060 hectares of the
Tuntang-Jnagung Service Area including the Sedeku Area perennially.

The problems .in naising Rawa Pening are of techinical and. sociological
nature. 1§ these potential problems, which have been spelt out in the
Main Repont, cannot be sofved and Rawa Pening cannot be naised, then
Amplementation of the Jnagung Uam Project should be considenred.
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3. The following Low-cost, smaf-size projects, which are compatible with
the updated development plan, are phased for early implementation.
Rowa Pening
Dolok Dam
Mid Lusi Diversion
Glapast Barnage.

Full scale feasibility studies 0§ these projects Leading to design
and construction should be stanted i{mmediately.

4. An impleientation schedufe for nean- future development 0§ the existing
hainfed areas in the Serang-Llusi Subbasins zo wet deason technical wni-
gation has been proposed. These projects are:

South Grobogan Innigation Scheme

Mid Lusi Tarnigation Scheme

Juana Valley Inrigation System,

It 48 proposed that the impLementation of the wet season i J;za,téon

schemes shoutd proceed simultancously with the AmpLementation of the
Development Plan. ’

It has been ourn pleasure to work with the Directorate Staff at Jakarta and
the Jnatunsefuna Project 0ffice at Semarang whose cooperation, advice and
hard work have been outstanding Ehroughout the counse of the study.

We hope the Updated Development PLan and our proposal to implLement wet
deason invigation in the rainfed areas 0f the Jratunseluna Basin will meet
your approval. PRC/ECT would be hononed to assist yourn organization in
oLlowing up this study gon AmpEementation of the development plans.,

With best negands.

Very trubiy youns, ’_

PRC Engineering Canaw&tanu,lnc
Saeaa A . Qav\;o;,

Saced A. Rana

Resident Managen.

SAR/ m.
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‘JRATUNSELUNA BASIN UPDATED DRVELOPMENT PLAN

EXECUTIVE SUMMARY

PURPOSE _AND AUTHORIZATION

PRC Engineering Consultants, Inc. (PRC/ECI) of Denver, Colorado,
U.S.A. was selected by the Directorate General of Water Resources
Development (DGWRD) of the Ministry of Public Works, Government of
Indonesia (GOI), to prepare an integrated development plan for the
Tuntang/Jragung Rivers in the Jratunseluna Basin of Central Java.

The study was . subsequently extended to all the subbasins of the Jratun-
seluna Basin for the purpose of evaluating surface water resources for
multipurpose utilization with irrigation, and municipal and industrial
(M & I) water supply being the main uses. The hydropower generation
was to be evaluated as a byproduct of releases for irrigation and

M & I supplies.

The surface water reaourcea of the Jratunseluna Basin were origin-
ally identified by NEDECO [1] in the Master Plan for basin development
prepared in 1973. "That Master Plan has been updated in this study by
including the present-day data, condit{onS»and4constraints; The results

of the study are presented in thIS‘Updated Development.Plaﬁ.

The study was authorized under a contract No. B, 58/CES/79 dated 1 
August 20, 1979 between GOI and PRC/ECI which was later amended by .’;r
Amendment I No. 248/CES/80 dated April 23, 1980. The comple:ion;da;e_i":'
of the contract is June 15, 1980, L

(1)



BACKGROUND OF STUDY

The Jratunseluna Basin Development Plan [1], formulated by NEDECO
in the year 1973, contained recommendation for building dams and other
engineering works on the rivers in the basin for the purpose of providing
water for irrigation, generating hydropower and effecting flood control
in their respective areas. The development on each river system was
planned individually and the coordinated use of the combined water re-

sources of the basin was.not studied in that plan.

Prior to the presentation of NEDECO's Development Plan a study for
developing the waters of the Dolok, Penggaron and Jragung Subbasins was
done [2] as a result of which preliminary feasibility reports for build-
ing dams on these three rivers were presented. The most notable projects
identified in that plan are a dam on the Jragung River at Jragung; a dam
on the Serang River at Ngrambat or Kedungombo; a dam on the Tuntang River
at Glapan; and a possible dam on the same river at Gunung Wulan. Towards
implementation of the Development Plan, feasibility studies of the
- Jragung [4], Glapan [7], Ngrambat Dam [6] were carried out followed by
preparation of detailed designs for the Jragung and the Kedungombo
(Ngrambat) Dam : [5, 11] '

In addition to the abovementioned Development Plan, the potential
for development of Rawa Pening, a natural lake in the head waters of the
Tuntang River, was studied at feasibility level by NEDECO in the year
1971/72 [8], as a result of which certain. short-term and long-term
measures were recommended for the exploitation of the potential storage
capacity of the lake for irrigation development and hydropower generation.
Also, a Master Plan was prepared by Burns and McDonnells in the year 1976
[10] for supplying municipal and industrial water to the city of Semarang.
‘In that plan, demand for water was placed on certain water resources
developments of the Jratunseluna Basin which was not accounted for in

the original Development Plan.y It was important.that the M & I water

(11)



supply from the water resources of the surrounding basins, including
the Jratunseluna Basin on which the city of Semarang depends should also

be included in the develcpment plan.

On the Jragung River, a dam was studied at feasibility level and
final designs were prepared for construction. In tha* study it was found
that for the development of water rescurces of rivers draining small
subbasins, it is prudent to consider integrated development of the sub-
basins by making coordinated use of waters of adjoining subbasins by
transbasin or interservice-area diversions. Similarly, for the develop-
ment of the Serang.River System [11], it was recognized that the plan
of development should also consider the Lusi River System for an integrated
development of the water resources of both river systems. Likewise the
waters of the Serang and the Tuntang Rivers could be put to optimum use
by integrated and coordinated development. A similar prospect exists
to the west of the Jragung River, where the Dolok and Penggaron Rivers
hgd existing wet season irrigation in service areas which could he
combined into bne biock, and part of that area could be integrated with.

the Jragung Service Area.

Inasmuch as the coordinated development of the water resdurces of
the Jratunseluna Basin would yield considerably more benefits, as
compared with the case in which the water resources of the constituting
subbasins are individually exploited, it was concluded that a fresh
evaluation should be made of the developmént possibilities of all the
Jratunseluna Basin., A study originally started for‘the‘hpbbasiqgﬂﬁfg‘*
the Tuntang and the Jragung Rivers was'consequeﬁtlyeextgndedmtb‘iﬁéiﬁae;i

all the subbasins of the»Jra:ﬁhselhna Basin.

(1i1)



PROJECT AREA

The Jratunseluna Basin is formed by the morphological action of
the five main rivers of Ceutral Java, namely, Jragung, Tuntang, Serang,
Lusi and Juana. Two other small rivers falling within the basin but
draining directly into the Java Sea are the Dolok and the Penggaron
Rivers. Besides this system of main rivers, there are a number of
tributary streams which are part of the total water resources potential

of the basin.

The Jratunseluna Basin covers an area of about 7,700 km? including
part or all of the following seven Kabupatens (Regencies): Semarang,
Blora, Demak, Purwodadi, Pati, Kudus and the Kotamadya (Municipality)
Of_Semarang. The basin is bounded by the slopes of the volcanoes
‘Ungaran,.Telomoyo and Merbabu on the south west, by volcano Muria on
- the north, highlands from where the Lusi River originates on the east
and the south, and by the Java Sea on the remaining sides. The water-
sheds of most -of the etreams in the basin are located on the slopes. oE -
the above named extinct volcanoes. . L

The location map of the Project Area 18 presented in Figure I-l” ’
and a schematic diagram of the basin features is given in Figure I-2 Fj_
The potential irrigation service areas in the Jratunseluna Baein are )

shown in Figure I-3.

(iv)
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FIGURE 1-2

PRC ENGINEERING CONSULTANTS, INC. .

JRATUNSELUNA BASIN
BASIN MODEL
SCHEMATIC DIAGRAM

UPDATED DEVELOPMENT PLAN
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CONCLUSIONS AND RECOMMENDATIONS

The study to update the Development Plan of 1973, prepared by NEDECO
for the Jratunseluna Basin, has beecn completed. All projects in the
constituting subbasins (Figure I-1), studied and reported by previous
investigators and those identified during the course of this study were
examined individually. Then, different combinations of projects were
analyzed to produce a logical and viable scheme for the overall develop-

ment of the water resources of the entire basin.

~

The optimization of the development plan was derived with the help
of a mathematical model of the basin (Figure 1-2) . The. physical character-‘
istics of the basin, potential irrigation service areas (114 840 ha),
" projected demands for M & I water in the-city of Semsrang_(4,000f1/s),
and existing and potential hydropower generating stations were incor- '
porated in the model, The potential irrigation areas are shown on'
Figure 1-3. The simulation studies of the integrated operation'of'all'i
the reservoirs, transbasin diversions, diversions for- irrigation and
M & I water demands, -and of the hydropower plants in the model were

done by computer application.

The study was originally started in May 1979 to prepare an integrated
development plan for the Tuntang and the Jragung River Subbasins.,‘The,:
scope of the study was subsequently enlarged, in December 1979, to ‘
include all subbasins into a conceptual development plan for the entire
Jratunseluna Basin. The conclusions drawn from the study and the»;~‘i~'

recommendations made by the Consultant are summarized in the following.

CONCLUSIONS

1. The development of individual subbasins and the integrated development
of all subbasins in the Jratunseluna Basin were studied in accordance
with the special conditions specified by the Directorate General of
Water Resources Development. These special conditions are:

a. Large projects should not be proposed for implementations in the
Jratunseluna Basin during the near~term (10 years) period; however,
development of irrigation and municipal water supply within the
basin should begin in the near future for which only small-size,
"low-cost projects should be considered.

(1)



b. Hydropower development in the basin has low priority. Generation
at exisiing power plants should not be reduced significantly.

In view of the special conditions scated in (1) above, the Consultant
identified small-size, low-cost projects which are technically and
economically feasible and which can be recommended for early implemen~
tation. These small-size development projects have the potential to
become a part of the scheme for the overall development of the total
basin,

The status of these small-gize projects in the overall development

plan was also examined for the case that the abovementioned constraints

would be removed.

3. The updated development plan is presented in three alternatives. Out

of thirteen individual projects identified in the Jratunseluna Basin,
ten are compatible with the alternative development plans proposed.
The projects are: 1) Raising of Rawa Pening, 2) Gunung Wulan Dam,

3) Tuntang - Jragung Transbasin Diversion, 4) Glapan Barrage , 5) Dolok

Dam, 6) Jragung Dam, 7) Kedungombo Dam, 8) Ngemplak Dam, 9) Banjarejo
Dam, and 10) Mid Lusi Diversion Structure. A design report for these-
structures is given in Appendix C.

All of these projects were analyzed individually and are technic-
ally feasible with the exceptions stated in paragraph (4). The
salient features of the projects are tabulated below..

. Structure .

P

Live ‘ Benefits-l/ ,
Proiect Storage Project Irrigation M& I Water Annual IRR
o] Capacity Cost  95% Firmness Supply Value
(106 m?) (us §106) (ha) (1/s) (s 8) _(»
1. Raising of -125 31.01 14,204 1,500 12.98 21.5
~ Rawa Pening- 175 43,96 18,060 1,500 17.98 21.0
2. Gunung Wulan Dam 190 . 130.38 - 23,375 2,000 30,27 14,1
3. Tuntang-Jragung ' '
Transbasin : N o
Diversion - 2,40 (In conjunction with Projects 1, 2 and
4. Glapan Barrage ~ 87 32,77 13,517 - 1,500 ~ :12.15  20.8
5. Dolok Dam S ¥B 1573 996 . . 500 2,937 11.3
6. Jragung Dam 75 171,39 8,200 1,500 -..15,63 " 13,8
- 7. Kedungombo Dam.2/ 655 207.2 44,500 A0 39.90 141
8. Ngemplak Dam 7 68" 18&79, “f}Z;BSO: ) fﬁ;SBﬁ;, 14,0
9. Banjarejo Dam - 77 48,29 - 8,356 - 13.28"° " 16.1
10. Mid Lusi Diversion ' L T e
: S e . .(In conjunction with Prdjects 8 and 9)

4)

"IV ¢ full development. ~ 2/ December 1978 Amalysis by SHEC ..



The planning reports and the economic analyses for the above
listed projects are given in Appendices D and E, respectively.

4. The individual small, low-cost projects which are recommended for
detailed study and early impiementation are listed as follows.

a. Raising of Rawa Pening

This project, for the different storage capacities analyzed,

is very attractive economically. However, certain technical and
sociological problems n:ed to be investigated and resolved before
embarking upon the final design and construction of the works.
These preblems are identified as follows.

(1)

(i1)

For raising the level and the storage capacity of the lake,
dikes are proposed to protect the adjoining agricultural lands
and urban and rural areas from flooding. The results of
limited exploration and material testing show that the found-
ations for the dikes are weak and susceptible to large
settlements,

The disposal of drainage by gravity from behind the levees
appears to be problematic. Because of lack of adequate maps
for the area, a workable drainage system could nct be proposed.
It is known however, that all areas behind the dikes cannot be
drained by gravity, and that pumped drainage might be required.

(iii) If Rawa Pening 1is raised without dikes, large tracts of valu-

able agricultural lands and 17 villages around the lake will

- be flooded. More than fifty thousand people will be directly

(iv)

or indirectly affected by the raising of the lake. The socio-
logical problems associated with large scale relocations may
be prohibitive.

The storage at Rawa Pening is very attractive and should
be exploited to the extent possible. Therefore, three alter-
native plans were studied for the following conditions:

=~ Live Storage Capacity increased by diking to 125 million
cubic meters. This is the optimum size of storage at Rawa
Pening. (See Appendix D - Part I).

- Live Storage Capacity increased to 175 million cubic meters
without dikes. This will flood all agricultural lands and
populated area around the lake.

- Live Storage Capacity maintained at 43 million cubic meters,
the existing capacity of the lake.

It is felt that the sucessful implementafion of raising Rawa

. Pening is dependent on resolution of the dispute which arose

from damage claims filed after the previous increase of the

(111)



watev level in 1966, Without a settlement of that dispute

the project will not receive support from the local population.
As Rawa Pening is a key element in development of the western
subbasins, whose implementation affects selection and sizing

of other projects and their priority in the development

program, an early resolution of the conflict of interests 1is
necessary. Based on strictly engineering and economic congider-
ations the raising of Rawa Pening is recommended.

b. Dolok Dam

Constructing a dam and storage reservoir on the Dolok River
is an attractive project. This project can supply 500 liters per
second of municipal and industrial water to the low-lying eastern
part of the city of Semarang and also Frovide perennial irrigation
water to the upper 996 hectares of the present Dolok Service Area.
It appears that the balance of the service area could be served
from the Jragung Diversion after full development on the west gide
of the Jratunseluna Basin. However, for interim development,
assured water for two crops per year could be supplied to the
entire Dolok Service Area, in lieu of the perennial irrigation
water supply to the upper 996 hectares, the 500 liters per second
M & I water supply to the city of Semarang remains the same,

If M & I water supply 1s increased to 750 liters per second, the
corresponding service area for perennial irrigation will decrease
to 650 hectares. :

The reservoir created by this project will flood forest ,
plantations. The economic implications have not been investigated
as yet. The fact that this reservoir area has very few inhabitants," '
eliminates most of the suciological problems associated with i
storage reservoirs in almost all other projects in the development

plan.

c. Glapan Barrage

The barrage at the originally proposed site for the Glapan' Dam
should be constructed for a full supply level at El. 30.0 M.S.L. ..
with a live storage capacity of 87 million cubic meters. This
capacity out of the initial gross capacity of 125 million cubic
meters can only be maintained throughout the 50-year 1ife of the .
Project if all wet season flows with high sediment concentrations'
are passed through the barrage from October 1 to March 31 every year.

d. Tuntang-Jragung Transbasin Divers ion

Withdrawing water from the Muncul Spring for M & I water supply
would reduce water available in Rawa Pening for hydropower generation
at the existing Upper Tuntang System (Jelok and Timo power plantg)
and at the potential third power plant at Sambirejo. Diversion of

S
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M & I water at a point below the power plants would not result

in power losses. Therefore, diversion of Tuntang water for M & 1
water demands in the city of Semarang, and augmenting Jragung River
flows for irrigation in the western subbasins 1s proposed at a
point below the potential third power plant of the UI'S. This
diversion 1is an important component ii: any scheme in which raieing
of Rawa Pening 1is planned. The economic evaluation of this diver-
sion scheme should include a comparison of the energy lost in the
UTS with the energy required for pumping and water treatment which
would not be needed if the Muncul Spring water was fed directly
into the Semarang distribution system.

Lusi River Development

Development of perennial irrigation of about 13,800 hectares
along both the right bank and the left banks of the Lusi River
above 1its confluence with the Serang River appears attractive
and should be pursued. The compcnents of this development are:

(1) A diversion at Mid Lusi can provide wet season irrigation to
areas both on the left and the right banks of the river. The
areas which can be served, without significantly reducing
existing wet season use of Lusi River water at Wilalung, are
4,200 hectares on the left bank and 7,000 hectares on the
right bank.

. (11) The construction of Ngemplak Dam, with or without Kedungwaru
Dam, may be considered for early implementation as it has
insignificant effects on the present downstream use of Lusi
waters at the Wilalung Diversion for the Lower Sedadi areas.
Ngemplak is especially attractive because of its ability to
serve the upper 1,680 hectares of the South Grobogan Service
Area which are presently planned for pumped irrigation in the
Serang River Project. The Ngemplak Dam Project, without Mid
Lusi Diversion, can provide perennial water to 2,880 hectares
of potential irrigation service areas.

Mid Lusi Diversion flows in conjunction with the Ngemplak
Reservoir could supply perennial irrigation water to 2,520 hectares
.in the Lusi Left Service Area, in addition to 1,680 hectares in the
South Grobogan Area, even if no other storage is provided on the
Upper Lusi and its tributaries. However, in that case no water
will be available for diversion to the Lusi Right Service Area.

As indicated in the overall development plan, an area of
5,700 hectares on the Lusi Right Bank can eventually be supplied
- with perennial irrigation water from the Mid Lusi Diversion at

full development, i.e. after storage at Banjarejo has been provided.

FE An alternative scheme for Lusi River development is to combine
T Banjarejo Dam with Mid Lusi Diversion without Ngemplak Dam. This

W



case is shown as Project No. 9 in the preceding paragraph (3).

The irrigated area on the Lusi Right Bank could be increased
by providing additional storage on the Lusi tributaries at the
possible damsites, namely Kedungwaru, Tirto and Bandungharjo. 1In
the present study construction of dams, as individual projects, at
these site was not found feasible.

The estimated costs and economics of small projects proposed
above for early implementation are given in the preceding para-
graph (3).

The Jragung Dam Project designed to pass sediment during a part of
the wet season is technically feasible but: economically marginal if
used for irrigation only. This project can be justified as an
element in the overall development of the Jratunseluna Basin if Rawa
Pening cannot be raised due to technicai snd/or sociological reasons.

A storage dam on the Penggaron River was proposed in the original
Development Plan of 1973. The present study found that the Penggaron
project should be eliminated from the development plan due to the

following reasons,

a. Marginal site geological conditions.

b. Sediment yield of the watershed is high. If the reservoir is
operated for passing sediment through the reservoir during the
wet season, it will greatly reduce reservoir effectiveness.

€.  More than half (342 hectares) of the reservoir area is presently
used for irrigated rice production.

d. Reservoir area is highly populated. Villages occupy about 125°
hectares of the area. Evacuation and resettlement would be
required,

e. Anticipated costs of the project are very high in comparison to
the anticipated benefits.

The integrated use of the waters of the western-subbasins, namely
Tuntang-Jragung-Dolok-Penggaron, and the eastern subbasins, namely
Lusi and Serang has been studied. Due to lack of viable storage
sites in the western subbasins for meeting projected needs for irri-
gation and demands for M & I water, the diversion of water from the
Tuntang to the Serang-Lusi Rivers is not desirable. It has been
found also that periods of high demand and of irrigation shortages
coincide in both subbasins, which makes diversion of water from the
Serang to cover Tuntang-Jragung shortages ineffective. Therefore,
the development on the Lusi-Serang System and the Tuntang-Jragung-
Penggaror-Dolok System have been considered independently in this

study.

(vi)



8l

10.

In the previous study done by SMEC for the development of the Serang
River System, the cropping pattern used for the irrigation service
area of the Kedungombo Project was two rice crops and one upland
crop every year. In updating the development plan, it has been
found that by adopting a cropping pattern of three crops of rice

in 75 percent of the irrigated area in the Serang-Lusi System,
similar to the cropping pattern in the Tuntang-Jragung System, the
irrigation service area will not be decreased, provided that the
Kedungombo releases are governed by irrigation demands only.

The updated Jratunseluna Basin Development Plan is presented in three
alternatives shown in Tables ViI-1l, VII-2 and VII-3,

Due to reasons stated in the preceding paragraph (4) of this
chapter, the development plan for Rawa Pening is not yet finalized.
As a key project in the overall basin development, this unknown
factor necessitated the development of possible alternative schemes.
The alternative schemes for the proposed Development Plan, therefore,
are based on the three cases proposed for the Rawa Pening development
listed in Paragraph 4.a. (iii).

It is possible to transform cevtain rainfed areas along the Lusi and
the Serang River to wet season irrigation by diverting run-of-river
regulated water supplies at appropriate locations on those rivers.
Those rainfed areas fall in the following two categories.

- The rainfed areas which are included for full development to
perennial irrigation in the updated development plan. It is
proposed that by constructing diversion structures 1) near Talun
on the Peganjing River for the Upper South Grobogan Area (1,680 ha);
and a part of Lusi Left Area (1,200 ha); 2) at Mid Lusi for
areas on the Lusi Left (3,000 ha) and Lusi Right (7,000 ha);
and by installing technical irrigation system in the Juana Valley
(6,160 ha), a total of 19,040 hectares of the presently rainfed/
non-technical irrigation areas should be provided with technical
irrigation, as an interim measure for development.

A part (1,500 ha) of South Grobogan Area originally proposed for
development from the Serang River may also be included in this
category for wet season irrigation by diverting run—of-river
supplies from the Glugu River.

- The rainfed areas along the Lusi River for which water is avail-
able by run-of-river diversion from the main river, under conditions
explained in Section VII.4. of the main report may be provided
technical irrigation., Since feasible storage sites for these
areas have not been found on the Lusi River System, these are not
included in the updated development plan for perennial irrigation;

" however, these areas may be developed to receive only wet season
technical irrigation in the future.

(vii):
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Municipal and Industrial (M & I) water supply to the city of Semarang
can be supplied from the Muncul Spring up to maximum of 2,000 liters
per second if storage is provided on the Tuntang River or at Rawa
Pening. The amounts of withdrawal for ¥ & I and the corresponding
irrigation areas, for different combinations of projects, are glven
below.

Volume Diverted Irrigated
Element from Muncul Area .
(1/8) (ha)
Rawa Pening Storage
Capacity 125 x 106 m3 500 15,500
(F.S.L. E1. 467.0 M.S.L.) 1,000 14,700
1,500 14,204
Glapan Barrage 500 15,200
1,000 14,500
o 1,500 13,800
Gunung Wulan Dam - 2,000 23,775

. If 500 liters per second of water are diverted from Muncul

- without providing adequate storage on the Tuntang River, the area

12.

13..

presently receiving year - round irrigation at Glapan will be reduced
by about 800 hectares.

A total of 4,000 liters per second of water for M & I demands in
Semarang can be provided from the surface waters of the Jratunseluna
Basin if and when the full development plan is implemented.

Proposed schedules fitting a 20-year developing period are shown

in Tables VII-1, VII-2 and VII-3.

The results of a brief study to evaluate flood and drainage problems
in the Tuntang-Jragung Service Area, are reported in Special Report
III [9]. The report establishes that flood and drainage control
measures will be needed with and without storage dams on the Tuntang
and the Jragung Rivers. A similar study should be carried out for
the Dolok and Penggaron Rivers as well.

On the Lusi-Serang system, SMEC has proposed a scheme of flood
control works including drainage improvements in the Juana Valley.

Interim flood control measures may be taken to alleviate flood

. damages in the affected areas; however a full scale flood control
- plan must await decisions on whether storage reservoirs will be

14,

constructed in the upper reaches of the basins. Upstream storage -
will have an important bearing on the flooding conditions of the -

~lower plains.

The data and information used in the study for updating the Develop-

“ment Plan were obtained from the previous studies done by NEDECO and

T (vt



15.

SMEC. Hydrological data and data on irrigation and agriculture, as
updated in this study, are given in Appendices B and C, respectively,

A brief reference is mace by NEDECO in the original development plan
for the Jratunseluna Basin of prospects for developing water re-
sources of the Rivers Gelis, Mayong, Pucang and Lagung which drain
the southern slopes of the Gunung Muria. The possibility of creating
storage dams on these rivers at assumed locations i1s indicated.

The scope of work for the present study is to prepare a conceptual
plan for the development of the Tuntang and the related subbasins of
the Jratunseluna Basin. Inasmuch as no data are available for the
Gunung Muria area and the integration of the water resources of the
area with the subbasins of the Tuntang and the related rivers does
not appear possible, the potential for developing water resources on
the Muria slopes was not studied.

The topography of the area suggests that a collection system
could be developed for conveying water to rivers with potential
storage sites and that diversion structures and irrigation systems
could be developed for improving agricuiiuic practices in the area.
It is suggested that a study be initiated to confirm the potential
and evaluate the technical feasibility of the development envisioned
by NEDECO for the Gunung Muria area.

(1x).



RECOMMENDAT IONS

1.

In order to carry out feasibility studies and prepare designs for the
small-size projects proposed for implementation in the updated develop-
ment plan, it is important that accurate and detailed maps of all
project-related areas and complete hydrological data are available

to the engineers. The non-availability of this vital information and
data could lead to inordinate delays, and may adversely affect the
quality of the study.

Unfortunately, neither the topographic maps nor the up~to-date
hydrological data are available for any of the sites proposed for
the first stage development. It is imperative that preparation of
topographic maps and collection of hydrological data be started by
the DGWRD forthwith and completed within a period of one year as
scheduled in the updated development plan. Further, it is recommended
that mapping and collection of data should be done under the guidance
and supervision of qualified and experienced engineers,

For all projects proposed for early implementation, foundation _
investigations at the damsites and at locations of the reiated works,

-and exploration and testing of construction materials should be

initiated by the DGWRD. These include the test embankments for the
proposed Rawa Pening dikes. Although full scale investigations and
explorations will continue througn the feasibility and preliminary
design stages, the availability of basic data on foundations and
materials will greatly facilitate expediting the feasibility studies
and final designs of the proposed works.

It is recommended that an experienced geologist or geotechnical
engineer should carry out field reconnaissance to determine the scope
of geological investigations needed at each site and identify potential
borrow areas and other sources of materials for the construction of
dams and other projects. From these field reconnaissances an
investigation and exploration program can be developed.

Optimum development of the water resources of the basin would require
that large size multiple purpose projects, e.g., Kedungombo Dam and
Gunung Wulan Dam should be phased early in the Development Plan to

derive maximum benefits in the basin. However, the priorities for
implementing the proposed updated development plan were fixed in
accordance with the directions of the DGWRD to give preference to
low-cost small storage projects over large dams during the next 10

years or so. The priorities .thus established are in the following order.,-

Rawa Pening
Dolok Dam
‘Mid Lusi Diversion.

"Cléﬁ_én”‘ﬁanﬁge L



It is recommended that implementation of the development plan should
be started in accordance with the schedules shown in Tables VII-1,
VII-2 and VII-3, and for interim development in accordance with the
schedule given in Table VIi-4.

The small-size works proposed for early implementation in the updated
development plan have been tested for economic feasibility at the
preliminary level of study. It 1s recommended that full scale feasibi-
lity studics of the projects listed in paragraph (3) should be started
in the same order of priority as given therein. This should be followed
by carrying out feasibility studies of remaining projects proposed in
the development plan. 1If results obtained from the proposed investi-
gations for foundations and materials support the projects as presented
in this report, the feasibility studies should proceed into the
preparation of final designs as scheduled in Tables VII-1, VII-2 and
VII-3. Therefore, the scope of work for the next stage of the study
should include preparation of final designs, arfter the economic
feasibility of any project has been established and accepted by the
prospective funding agency.

In carrying out the feasibility study of the Rawa Pening Project, it
is important that PLN should be closely associated with the study,
The diversion of water from Muncul Spring for M & I water supply

to Semarang will significantly alter the present schedules of the

PLN for hydropower generation in the UTS and will also reduce energy
production. A possible alternative is to route Muncul water through
Rawa Pening to the power plants of UTS and the Tuntang-Jragung Trans-
basin Diversion and then divert it for M & I supply at .Jragung,

From there, water will be pumped to the treatment plant and storage
at the city of Semarang. This arrangement, although not ensuring

the existing power generation schedules of PLN, may eliminate energy
losses in the UTS. However, for pumping water from the Jragung
Diversion to Semarang additional power will be needed. It should be
noted that by diverting water from Muncul, no pumping and probably

no treatment will be required; on the contrary, the gravity flow from
Muncul to Semarang may have some power generating potential which
should be investigated in the feasibility study. ‘

Inasmuch as the point of diversion of the M & I water is a key
factor in the projected operation of Rawa Pening, and will affect
existing power generation schedules, any operation scheme adopted in
the feasibility study for storage and diversion of water should have -
the concurrence of the PLN.

For some of the structures appurtenant to the proposed projects,

the final design should be based on the results of hydraulic model
tests. These structures are the Glapan Barrage, Mid Lusi Diversion
structure and the spillway for the Dolok Dam. Soon after conceptual
designs of these structures have been prepared during the feasibility
studles, arrangements should be made to carry out model tests in the
laboratory so that hydraulic designs are supported by model perform-
ance at the time of preparation of final drawings.

(x1)
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e Liva Irrigated M &1  fonual  poe.,
< Plan Bl ¢ Storage  Area Water _Generafed Cost
S emen Clpgclty 952 Firmess Supply UIS Local C°°%
S €106 @3) (ha) (1/s) (GWh) (GWh) ($x10%
A mvaPeatng ¥ 160 11,60 1,500 143.0 - 23.69
e 125 14,206 1,500 138.7 -  31.01
. 175 18,060 1,500 127.5 -  43.96
200 19,640 1,500 119.5 - -
2. Glapan Barrage 1/: 87 13,517 .50 142.0 - 32.77.
3. Gunung Wulan Dam 1/190° 23,375 2,000 134.0 61 130.38
260 30,900 2,000 135.0 65 145.85
&. Jragung Dam 75 8,200 1,500 161.0 71.39
5. Dolok Dam 35 1,950 - - - 15.00
gs 996 - 5go - - 15.73
5 650 7% - -  15.57
6. Penggaron Dam 57 1,584 - - - 25.32
57 1,056 500 - - 25,15 -
7. Bendungharjo Dam 22 1,333 - - - 12.84.
8. Ngemplak Dam ‘68 - 2,880 - - - 18.79
9. Banjarejo Dam with e .
Mid Lusi Diversion 77 8,356 - . - - - 48.29
10. Den 19 1,333 - - ~  17.95
11. Kedungombo Dam 2/ 655 44,500 - - 207.2

JRATUNSELUNA BASIN UPDATED DEVELOPMENT PLAN -

TABLE VI-1

OPTIMIZATION STUDY - INDIVIDUAL ELEMENTS

Annual Benefits ($ x 105)

Irri-
gation

7.93
10.53
16.00

10.57"

24.43
35.01
11.53
“2.76
1.40
0.91
2.23
1.48
2.12

4.58

13.28
2.12

at Full Development
Power Flood

M§I

—

-2.10

-2.265

-2.70

S

—2.14 -

.07
.12

<95
229

‘©00 oo

Control

0
0

0

0
-95

.29

©«29

.67
.67

IRR

21.29
21.47
21.01

20.80
14.10
16.12
13.84

9.53
11.28
14.64

6.53

6.74
11.18
13.95

16.08
8.02
14.10

Period
of
Cons~
()  2ructiom

General

4
4
4

LR LR RN R N W TNV YT IS

Hote: Sociological
Implications.

232 reduction of power
at UTS. Cost and
benefits not evaluated

Sediment bypassed

u
2/

Actual Area Benefited is 6,000 ha less than shown..
December 1978 Analysis by SMEC [11].
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TABLE VII-1

JRATUNSELUNA BASIN

UPDATED DEVELOPMENT PLAN

RAWA PENING RAISED TO LIVE STORAGE CAPACITY 125 x 106 o3

5=';,‘,‘.'!. PROPOSED PERIOD OF IMPLEMENTATION (YEABS) lest 1maced] s

Rlements of Plan Capacity| Cost

: (106 -3) 1981 | 1982|1983 | 1984|1985 [1986 [1987 [1988] 1989 11990 [1991 1992 1993 | 1994 |1995 | 19961997 1998 | 1999 | 2000} 2001 (Uss 106) 23]
WESTERN SUBBASINS
Dolok Dam 35 15.73 [11.3
Jragung Dam - - -
Rava Pening 125 - 31.01 2.0
Tuntang-Jragung Trans+
basin piversion - - - - 2.4 -
Cunucg Wulan Dam 150 - ; e e anfs 130.38 {16.1
Glapan Barrage 87 b > o o = 32.77 {20.1
EASTERN SUBBASINS
Kedungombo Dam 655 208.00 114.1
Banjarejo Dam 77 48.29 116.1
Md Lusi Diversion - 3.3 -
Bgesplak Dam 68 I Y 18.79 (14.0
Yearly Cost Uss 106 - - 115.3529.61130.8124.96) 7.74[15.47]15.47]12.88{20.8 [41.6 |41.6 |41.6 |41.6 33.84{32.60{32.60{32.60[19.55 -
Perennially 6,000 ° 23,556 33,139 87,959 =kl‘00.669
Irrigated Ares ha
M & I Vater Supply /s 9 2,000 2,500 4,000 LEGEND
- Irrigation Uss 108 5.23 |10.47]15.70]20.9328.97|32.2835.31{38. 34 61.3761.37!5!.95 63.14 76.33!85.52 116.01 jc—=Mapping
E M I 6 * waslovesti-
E Water Supply Juss 10 2.1 2.7 3.3 3.9 ) 4.515.10/5.70 | 6.20] 6.201 6.20/6.20| 6.20]6.2016.20] 9.92 gation
K] o amm Design/
— |Flood Control Uss 10 .29 .29 .29 .29 .29 .29] .29 .29y .29 .29 .29 .29] .29} .29 1.25 Construc-
3 - tion
E Hydropower Us$ 106 2.271-2.27{-2.27|-2.27|-2.26{~2.26-2.26}-2.26}2.26}-2.26|-0.1 }-0.1 {~0.1 }0.1 2.3

Total us$ 105 5.35 ]11.19{17.0222.85]31.5085.41]39.04[42.57|45.6045.60|58.34[69.53{30.72/91.91{129.52



http:0.7291.91
http:39.0442.57145.6045.60158.3469.53
http:2.2(-2.26
http:2.27k-2.271-2.27
http:32.6432.60

TABLE VII-2

JRATUNSELUNA BASIN
UPDATED DEVELOPMENT PLAN

RANA PENING RAISED TO LIVE STORAGE CAPACITY 175 x 10° m’

: Live - Est imated
Elements of Plan Storage PROPOSED PERIOD OF IMPLEMENTATION (YEARS) Cost | Imm

*(’;ggc:g 1981 | 1962|1983 | 1984|1985 11986 | 1987 | 1988 | 1989 | 1990 | 1991 (1992 | 1993 | 1994 | 1995|1996 [1997 [1998 | 1999 [2000 | 2001 Jcuss 109 (2)

(ATX)

WESTERN SUBBASINS

Dolok Dam 35 - 15.73 | 11.3
Jragung Dam - ’ - -
Rava Pening 175 43.96 | 21.0
Tuntang-Jragung Trans- .

basin Diversion - S 2.4 -
Gunung Wulsn Dam 175 et : ' 130.38 | 14.1
Glapan Barrage 87 32.77 1 20.8

EASTERN SUBBASINS

Ked'mgombo Dam 655 ! 208.00 | 14.1
Banjarejo Dam 77 ——— T 48.29 § i6.1
Mid Lusi Diversion - < 3 -
Ngemplak Dam 68 Y Pl 18.79 { 14.0
Yearly Cost uss 108 - - | 10.0526.2534. 701 30.6419.81)15.47]15.47/12.88{ 20.8 | 41.6 41.6141.6141.6{33.84(32.60|32.60/32.60{19.55 -
Perennially LEGEND
Irrigated Area ha 6,000 19,404 27,756 37,33 92,159 103, 006 _—
==+ Mapping
M & I Water Supply 1/s o 2,000 2,500 4,000 - Investiga]
& ; tion
Irrigation Uss$ 10 3.67 |10.00{15.133]22.96 32.(!137.70'60.73 43.76[46.66(46.66[57.85 69.048!‘1.23 91.42! 120.41 Design/
M M&I 6l Construc-
:-." Water Supply Uss 10 2.1 12.7] 3.3|39| 4.5]5.1|5.7 [6.2] 6.2} 6.2 6.2| 6.2 6.2] 6.2 9.92 tion
-1
-
: Flood Control us$ 108 =29} -29) .29) .29| -.29| .29| .29 | .29{ .29{ .29| .29 229 .29 .29 1.24
g Hydropower uss 10® 2.69-2.691-2.69}-2.69|-2.84/-2.84/-2.84}-2.84|-2.84-2.84|~.68 -.68 {-.68 .68 1.68
Total Us$ 106 3.37 }10.30{17.23[24.46{33.95140. 25/43.8847.51/50. 3 50.3163.66{74.8586.04]97.23 133.25




(ax)

TABLE VII-3

JRATUNSELUNA BASIN
UPDATED DEVELOPMENT PLAN

RAWA PENING NOT RAISED-EXISTING LIVE STORACE CAPACITY 43 x 10° @2

s,};,‘,",‘g, - PROPOSED PERIOD OF TMPLEMENTATION (YEARS) Eatimated) ;00
Elements of Plan Capacity Cost
(106 33) 1981 | 1982} 1983 {1984 |1985 | 1986] 1987 | 1988 | 1989 | 1990 1991 [1992 {1993 [1994 [199511996 | 1997 [1998 {1999 2000 | 2001 (108 .3) ()
WESTERN SUBBASINS -
Dolok Dam 35 15.73 ll.]l
Jragung Dam 75 71.39 §13.8
Rava Pening 43 -
Tuntang-Jragung Trans- -
basin Diversion - 2.4 -
Gunung Wulan Dam 190 130.38 | 14.1
Glapan Barrage 87 32.77 |20.8
R EASTERN SUBBASINS
Eedungombo Dam 655 208.0 14.1
Banjarejo Dam 77 - 48.29 | 16.1
Mid Lusi Diversion - 3.3 - L
Kgemplak Dam 68 - 18.79 14.0]
Yearly Cost Us$ 106 - - 18.38 [22.89/30.14{26,61}22.03|23.4923.49/23.74] 11.9] 20.8 41.6 | 41.6]41.6 |41.6 60.36‘39.! 39.11§32.69 -
i
Perennially 6,000 j16.51% 22,869 7 33,949 88,769 9.3203
Irrigated Area ha LEGEND
M & I Water Supply 1/s o 2,000 3,500 o, === Mapping
3 . Investi~
a Irrigation uss 10 2.4 | 7.46{12.52]17.58123.54/29.40132.81]35.83/39.61/ 40.8 60.8d52.07 63.26!76.65 112.7 gation
E &I J — Design/
E Water Supply Uss 106 2.1012.70) 3.30{3.90) 4.5 | s5.1] 5.7| &.2| 6.95] 7.7| 8.45 8.68] 8.64 B.68 9.92 ’t:;::;tm
E Flood Control uss 106 .29 .29) .29) .29 .2911.25/1.25} 1.2571.25] 1.25{ 1.251 1.25] 1.25{ 1.25 1.62
[
-] Hydropower Uss 106 2.14]-2.14-2.14}-2.14 -2.16-1.71}-1.71}1.71 ~L.7W-1.71}1.71] .45] .45 .4S 1.0
Total Us$ 106 2.6% 8.31/13.97]19.63(26.19{34.04 38.0541.57/46. 1048.12] 48.87] 62.49 7J.64P6.83 125.3
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TABLE VII-4

JRATUNSELUNA BASIN DEVELOPMENT
INTERIM MEASURES - IMPLEMENTATION SCHEDULE

PERIOD OF IMPLEMENTATION (YEARS) ';“ Season [ @ imated|
PROPOSED WORKS “’:rf'::““ Cost
1981 | 1982 | 1983 | 1984 | 1985 { 1986 | 1987 | 1988 | 1989 | 1990 A (s 105

REMARKS

1. SOUTH GROBOGAN IRRIGATION SYSTEM Preliminary economic

a. From Glugu River Diversion 1,500 2.5 analyses of all thuel
rcjects gave interna
Mapping - Investigation glti. of return of
- Miver Diversion Works more than 15 percent.
coslem et = These should be checked
In“::::“fsy:“ . in the feasibility
studies recommended
g:x:guction - . ) R : of these projects.

b. From Peganjing River Diversio 2,880 . 4.5
Mapping - Investigation ' . )
River Diversion Works ’

Design o
_Constructien
Irrigation Systea . o

Design ] - L
Construction . . . : b ST EA
2. MID LUSI IRRIGATION SYSTEM , - S o : - ] 10,0001 15.0 -
Mapping - Investigation - . '
River Diversion Works FEE 1
Design 7 e
Construction o
Irrigation System
Design
Construction N . B B
3. JUANA IRRIGATION SYSTEM g IR RO B : £ 76,160 0 - 9.0
Mapping - Investigation s —— :
River Diversion Works
Design
Construction
Irrigation System
Design
Construction

4. UPPER LUSI IRRIGATION SYSTEM Not yet

1. : T . e S R R Dennlnnj
Mapping ~ Investigation R I . RN R B .
Design ) .o : . :

Construction
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