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PREFACE

_ The"Govérnment of Indonesia has requested to the Govern-
ment of Japan to pfoyid§ technical-cdopération in artificial
.iﬁseminatioﬁ fqr the purpose of strengthéning the functions
of thé7Sihgbéari:Artificial Insemihétion Center in East java'
_and.promoting dairy farming in Iﬁdonesia. In response to the
requést; afteéhﬁiéai cooperation périod-ﬁf'fivé yéars has
_ beeﬁ stéftéd'éinCéffhé record §f diédussions.for the project
was signed Qn_Fébfuary 13,_1986'between both the Government

ofrlndonesiafaﬁd'Japan.

_.The teém['headéd by Mr. Masanari Muneyoshi, assistant
Direétor{ Design Division, Construction Department, Agricultural
Structuré.lmproﬁement Bureau, MAFF was dispatched to Ihdonesia
'frdm'Degéﬁbér:B,.lQBG to January 16, 1987 for the pﬁr@bse of
'detailiéeéign_of;model infrastructure improvement works for
‘water Supplf faciiifies, livestdck facilities,'and pasture

fields of the Singosari Artificial Insemination Center.

" This report represents the results of the field
survey and a.subsequent study in Japan. We hope that this

reporﬁ will serve as a guideline for the model infrastructure

improvement Wworks.

Laﬁtly, we take this opportunity to express our deep

gratitude to the Directorate General of Livestock Services,



MiniStry of Agriéﬁlﬁure of Ihdbneeiagsﬁhe Japahese embassy.'
in Indone51a and all the Japanese expelts serv1ng in IndoneSLa
for the close cooperatlon and aSSLStance they extended to

the team throughout the survey perlod

'ﬁé?ch Leg7

'.KazhminmiyamotOi

._nDlrector.u B
‘Agriculture DeVelOPment
Cooperation Department,

Japan International’ Cooperation”
Adgency
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OUTLINE OF MATIN WORK ITEMS
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TMPROVEMENT OF INTAKE & RELATED STRUCTURES

“1.) Tiprovement of Iritake

2.). Inprovement of Settling Box

. IMPROVEMENT OF PIPELINE FACILITIES
.1.)-Instélléﬁicn bf'Pibeline

2.) Improvement of Related Structures

.. IMPROVEMFENT OF WATER SUPPLY FACILITIES

1.) Inlet, Filter and Distributing Tanks
2.). Installation of water supply pipes
3.) Installation of feed pipes '

. 4.) Improvement of Related F80111tles

CONSTRUCTION OF COW SHED FﬁCILITIES
1.) Cow shed and Training shed

2.) Related structures
CONSTRUGTION OF ‘SLURRY STORE

1.) Slurry Store

2.) Drain Structures

. TMPROVEMENT OF FARM ROAD

1.) Farmm road Type A B=3.5m

2.) Farm road Type B B=3.0m

._OTHER RELATED FACILITIES

1.) Drinking Structure at lower place of 1st Tank
2.) Drinking Structure at Paddock
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CHAPTER. 1

 DISPATCHING THE SURVEY TEAM

1-1 Background and Objectives of The Survey

1)

(2)

‘The gerneral tendency toward diversification in food

cchsumption:is em?hasized in the fourth S-year deve-

1opment program {REPLITA IV: = 1984/85 to 1989/90) of

Indonesias. To meet an increase of dairy products

- consumption, the average yearly rates of increase in

livestock production anticipated in this program are
6.1% for meat, 8.8% for egg, and 28. 3¢ for milk.

Regaldlng 11vestock anlmals in partlcular, exXperi-

ments and researches on art1f1c1a1 1nsem1natlon and

fattenlng are much needed, and there is a demand for

systematic and organlzatlonal expansion including the

projects designed for diffusion and education purposee.

Indonesia, there are two major artificial insémina-

tion centers located in Lembang {aided by New Zealand),

‘West Java, and in Surabaya (aided by Belgium), East

Java. Both centers began to produce and distribute
frozen semen in 1976. Frozen semens from Lembang
are distributed th;ou@hout the nation, whereas thoee
from Surabaya had been used_in East Java only. The
Wonocolo Artificial Insemination Center in Surabaya
was in low elevatlon, which is a bad condltlon for
produ01ng frozen Semen ; and therefore had been moved

to Slngosarl, Malang Provxnce, since 1979.



In 1982, the movement Gf-its equipment and material
was completed, and the prodhctiéﬂ aﬁd‘distribuﬁionr
of frozen-semeh Haé Béén éﬁarééd' At the present '
time, ltS frozen semen 1s widely: dlstrlbuted not only
_throgghout Java_Island;but also to_Sulawesm,_Kallmantan,
Bali, and'Lombdk,Iexclﬁdihézthe West:Jaﬁa,..The Leimbang
Center is well-eéuiﬁpediwith résearch_appliancés, but

the equipment of. the Singosari Center needs further
improvement. |

(3) Under:theée circﬁmsﬁéﬁéeé,'the biréétoréte Général of
leestock Serv;ces, Mlnlstry of Agrlculture, Republlc
of Indonesma, requested Japan to provxde technical
cooperatlon for the Strengthenlng of Art1f1c1a1 Iin-
rsemlnatlon Center Progect at the 8th Annual Consul-
tation on Technical Cooperatioh ‘and Grant Aid between
Japan and Indonesia heid.in August- 1984,  The request
was focused on intensifyinq-fhe ménagement-of the
Singosari Artificial Insemination Center in Malang
Province, East Java,'in an effort to promote livestock
breeding through improvement of technigues involved

in artificial insemination.

(4} Iﬁ.order to confirm the details of this request, the
Japanese Goﬁerﬁmeht.sént an agricultural cooperation
projeéﬁ contac£ ﬁeam.fo indoﬁeéia for 14.days from
October 22, 1984. An agreement was reached on the

dispatch of a preliminary Sﬁrvey team at the 9th



5)

(6)

“annual Consultation on Téchnical Cooperation and

Grant Aid between Japan and Indonesia held in July

«

1985, The preliminary survey team conducted ‘a field

investigation for 11 days from September 25, 1985,

'aﬁdﬁaiééuéséé'fhé'fundamentél.framéwork‘of'collaboraw
. tion invblvéd in the request of technical cooperation

‘on a 'project basis. Also, long-term investigators were

sent to Ihdonesia for 20 days from December 3, 1985,

to formulate a cooperation program prior to consulta-

tion and‘investigation.being put into practice.

In édditidh;-a'practiﬁal consultation and iﬁvestiqa—

. tion mission was dispatched February 6 to 17, 1986,

dﬁringiwhich.period the record bf'diécuésion (R/D)

was signed on February 13. In this R/D, it was
determined that'c00peration fér the stfengthéning of
Artificial Iﬁéémination Centexr Project in Indoneié
shoﬁld be carried out for five years starting on April

1, 1986. As prescribed in the R/D, three long-term

- specialists and one short-term specialist are

stationed in Indonesia at the present time.

Formillation of ac£ivi£y plans has been in progress to
prépare for full-scale execution of the project works.
In the Singosafi Artificial Insemination Center,

various'facilities including the water conduct/supply

system are deficient, and these are where the Japanese

cooperation has been required, leading to the execution



(7}

of model infrastructure inprovement works. In order

to carxy out these improvement works, JICA recently
diépatcheq a_aetéiledadeéigh:sﬁFﬁgy:tgam_(hégdga;by-
Masanari Muhexoshil a§ Part 9f:#he_g#:gpgthén%ng of -
Artificial:Insgﬁinéti§h Cen§gr”Projé¢@"in'?ndg#esié}'

Further, thg_additional_récord.of discquibn_Qn the

execution of modeliinfréstruCture_imprOvement works

-were officially signed on December 22, 1986, during

the survey period,

The objective of dispatching this survey team is

to perfbrm;a'detailed design for improving.the_faciliﬂ

~ties of Sihgoéari A.I. Center where is the base of

cooperative activities, in order to facilitate the,

the progress of Japan—IndoneSia technical cooperation,



1-2 List of Survey Team Member

. Nane

MUNEYOSHI
Masanari

AOKI Masaaki

ISEKTI ... .
Yoshitami

ISIDbA
Tadayoshi

" Assignmernt

Team Leader

Coordination

‘_Water:Facility
& Field Design:

fLivesfock

Facilities

Desigh

Dispatched
Period

Dec. 8,1986%

- Dec.23,1986

Dec. 8,1986%

Dec.23,1986

Dec. 8,1986%
Jan.16,1987

bDec. 8,1986%
Jan.16,1987

Position
Assistant Difeétor,
Design Div., Con-
struction Dept.,

- Agricultural Struc-

ture Improvement
Bureau, MAFF

Staff, Livestock
Development Div.,
Agricultural Develop-
ment Cooperation
Dept., JICA

Chief of Overseas
Technical Administra-
tion Div., Japan
Irrigation & Reclama-
tion Consultants

Co., Ltd.

Engineer, Overseas .

" Technical Administra-

tion Div., Japan
Irrigation & Reclama-.
tion Consultants

Co., Ltd.

The Japanese planning and consultation team for the

Project consisting of four (4) mémbers {headed by

Mr. Yudo Uematsu}, was dispatched from Dec. 8, to 18,

1986, during the survey.



1-3 . Progress and Schedule 0fhthe'8tndy R

(1)

The study was conducted 1n two dlfferent stagesr

-that 1s, establlshment of a basic plan and detalled

desrgn survey Based ‘on the- results of 1nvest1ga~

tlon performed by the survey teanm regardlng the s

_fa0111t1es of the Slngosarl Art1f1c1al Insemlnatlon

: _Center, the ba81c plan ‘was made in the form:of a

report on actual .condit:icns and crrcumstances through

dlSCHSSlOD among Slngosarl Center personnel JICA

experts and survey team Regardlng thls ba51c plan

an agreement was reached wmth the Dlrectorate'
General of leestock Serv1ces in Jakarka. At the ‘same

time, addltmonal de3cr1ptlons were given to R/D

'concernlng the 1mprovement works for A. I. Center

fac1llt1es. In accordance with the ba51c plan, a
detalled survey was ntarted thereafter, and a topogra-
phical survey, field 1nvest1gatlon, data cecllection,
and prelieinary design'were carried out at the A.I.

Center in collaboration with relevant authorities and

JICA experts.

The results of this detailed study were compiled into a
field.report; based on a discussion with the govern-
ment agencies concerned. The results of a field

eurvey were put on file through home work in Japan

for detailed design, leading to the compilation of this

report.



(2) 'Schedule of the Field Tnvestigation

Dec. 8
1986

Dec. 9

Dec. 10

bec.ll

Dec.12-

The survey team (M. M. Muneyosi team leader and

three members) arrived at Jakarta with the

‘Planning and Consultation Team for the Project.

Courtésy call on JICA office and Courtesy call

on Directorate General of Livestock Services,

Ministry 'Qf-Agriéulture (DGLS)

After explanation on the Plan of Operation at

' the meéeting with authorities concerned of Direc-

1

torate of Livestock Production, the team moved to

Surabaya.

Courtesy call on Consul General of Japan and

Courtesy call on the ViCe—Goyernor'of East Java,

- with Head of Livestock Services of the Province

of East Java; and after that the team moved to
Singosari A.I. Center.

Team meeting.

Joint meeting among the JICA experts, the Japan-
ese Cohsultation Team and the Detailed Design
Survey Team.

Reconnaissance survey on the facilities of the

A.I. center and dairy farmers at kp. Watugude.

Discussion on detailed plan of operation {(contents

of the survey works and investigation, and



counterparts, etg;)_With.pefsonnelucqncefhed-'

of the center. " o - |
F:Reconnalqsaﬁce.survey on the ex1st§ng.1ntake
—VMeasurlng of water dlscharge at the 1ntake and

the~2nd wauerrtank-
. After that, the=figld:iﬁ#eStig&tién;1field wdrk
'and'daté'cbllécﬁiOh at the site were carriéd out

by thrée'membefs.

Dec;ls' -~ Jolnt meetlng with the JICA eXperts, the Consu—
ltatlon Team and the Detalled Design Survey Team.
- Fleld_survey on the center.s*fac1llt1es and
pastﬁre field.
Dec. 14 ~'ievelling sgrvey.from the inféke of thé water to
lst .water tank.' |
.~ Survey on the ex1st1ng surfaced plpe
- Separated from the plannlng and - consultatlon
teém, the planning and consultation;team_left for
Jakarta. |
Dec.15 - -~ Measuring of discharge at No.l and_No.Z water
tank,
- Levelling frém 1lst water tank to office,
- Sampling of forage.
Dec.lé j_Team.inte;nal meeting on a basic plan.for-detailea

-design{

~ Data arrangement



Dec.

Dec

Dec

Dec

Dec.

Dec.

17

.18

19

.20

21

22

Survey'on the springs around A.I. center includ-

ing Wonosari National Tea Plantation XXITI.

A Réportfmakiﬁg about the'BaSic.Plan,

Reconndissance survey of the Karangkates

Multipurpose project and Séngguruh dam.

A Réport makiﬁg,

The team moved to Surabaya.

The team moved to Jakarta,

Discussion on the report on basic plan at the

‘Directorate of Livestock Services Jakarta,

ammendment of the Report.

Data arrangement

Meefing for explanation on the Report for Basic

Plan and subﬁitted it.

Signature of a Supplementary Note in the R/D on

the technical cboperation for the strengthening

of Artificial Insemination Center Project in the

Republic of Indonesia.

. Report of Japanese Embassy and JICA office

Two members of thé team, the team leader and
coodinator left for Tokyo; A
After.that,the field investigation, field work
and data collection at the site were continued

by two members.



Dec;23“

Dec. 24

Jan. 4
1987

Jan. 5

Jan. 6

Jan. 7

‘Jan.1ll

Jan.12

Jan. 13

Jan.l4

Two members of the team moved to Malang

Field survey, topographic SurVey,_déta collec

tion and preliminary design.

- ditto -

Meetlng w1th the Dlrector of leestock Produc—

tlon, at Slngosarl A.I. center

One member of the team v151ted a Plpe maker

cv. SPINDO 1n Surabaya, IBRD water supply ”
progect offlce and Laboratory of Surabaya Water
Supply SerV1ces.

Request water quallty test for drinking water

'The.above member returned to Malang.

Continuing the field_survey,itopographic-survey,

data collection and preliminary-design.
- ditto -

Topographic Survey

Making of Field Report

) Topographlc Survey

Two members of the team moved to’ Jakarta

Field report was explained at -the Directorate

of Livestock Production and submitted

1 - 10



‘Jan.lS e 'Reported to'Japanese Embassy and JICA Office.

Jan.l6 - ‘Two mehbéfs of ﬁhe'détailed design survey team

1eft for Japan.



1-4 - List of'Pérsonnel'CQﬁde;nnédf
© Directorate Genefél‘of Liveéf@ék7sgrgi¢é§:
Dyhiﬂﬁnan Qaﬁuﬁldﬁg&a; _-_"Qif§¢1§rig§ne§§j:df Liyéstéck Se%viées
| © inistry of Apwiculture
_Drh,Soeharmo Poespodihardjo :Dfrebiaf 0}.139é5166§ Pf§§thion
'ir.éfﬂiﬁ Soetirto : | Dlrédtof;of'Liv€siﬁck:Pfﬁéranﬁing_. 
Drh.Soekobaéyo' ' - Head éf Spéciﬁl:Coofdinéting'ieam f@r the
Developnént.Aésfétad Ll;éstpdk Prolects
Drh. Masduki Partadiredja - Di:ector,of Aniﬁél Heaith.
Drﬁ.R;D.Hathﬁson o Dgpﬁiy'ﬂiréCtor of Livéstock'Prosranmins

fof:Fdreisn Ald and Téchnical Cooperat ion

Drh. Erik Nursahrémdam 'Staff_bf ﬁirectqrate of Livestock =
| Rrééfannfﬁé.
- Brh.¥aidi B - ditto - |
Drh. Nu . | Staff of Dire¢iorate of Livestock -

_ Product ion
Mrs.Made Nuraini o _', ditto —

Drh. Sridadi : - ditto -

East Jave Proﬁince

Drh. Sceparzanto Yice Governor of Edst Jawa Province
Drh.A.Siiitonga Head of Livestock Services of East Jawa -
Province

Singoséri'A.I.Ceﬁter

'Urﬁ.Ujaman lledah Superintendant of Singosar| A.l center

Drﬁ.Rdbnat Siddig _ Depﬁty Superintendant of Sirgosari A.|l
| ‘center

brh.Herliantien Chléf of Production & Bistribﬁtion

Drh. Amirinsyeh Chief of progeny testing



Mr. Soerapati _ Staff of cattle breeding
_Mr.Edi Purvanto . Staff of Administration

- Mr.Haryadi . : ~ ditto -

Brantas River Basin Development Executive Office
lf.RoedJit0 DM' : General Manager of BRANTAS River'Basin

'DeVEIOpnént Executive office

lf.Rusfandi Usaan Manager for Planning

lr. Hade Suartha Assistant for Survey & Investigation
Ir.Kusmarini . Assistant for Honitoring

[+ Kusmartini . Assistant for Constrﬁction

Agraria Office in Prefecture of Malang

Qrs.lmah Hukani ' Chief of Agraria office in Prefecture
of Malang
Drs.Syadiidil Staff of Agraia office

Mr.Andik Suparmin - ditto -

D.P.U Cipta Karya in Malang

Hr.Sukadi B.A.E Staff of D.P.U Cipta Karya in Malang
.Mr.Esnyono : Staff of D.P.U Irigasi in Halang

Prs.Ec Siswoto ' - ditto -

East Java IBRD Water Supply Project, D.P.U
Hr.Widianto Adiputra Project Director of East Java IBRD ¥ater

Supply Project,D.P. U

P.T. Tea Plantation XXIII, Wonosari

. Wr.R.Suryadi : “Director of P.T.Tea Plantation XXI11,
¥onosar i
¥r.Soetrisno Sochern Chief of enployee
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Makers etc.

Mr. S. Yamaguchi ' Technical Director
' ' P'T'Stéei pipe Ihdustry of Indonésia
Ir. Djoke S.Midodo . Smmuwa(aamm) o |
Ir. Djoko S.Widodo " Menager of PiT.Krakatau Steel, Jakarta
Mr. H. Hutasbarat ~ .. Manager of P.T.Bakrie &;Bnoﬂwars,_Jakarta_

Mr. Kai .. . staff of P.T.Rakintam, Jakarta

Embassy of Japan

. Mr. ShOJl Suzuki® . - - . First Secretary
Mr. Tetsujiro Yokozekl Consul General of Japan

Mr. Kuriya Vice Consul of Japan

JICA Jakarta Offlce

Mr. Hideo Lndo ' Rasident#gépresentatiye'
Mr. Mikihire Sato’ Deputy Resident Representative
Mr. Hiroyo Sasaki 7 Assistant Resident Representative

Japanese Expert of Singosari A.I. Center

Mr. Hideo Funatsu _ Team Leader

Mr. Kazuaki Koike Expert _
Mr. Hiroshi Saito : Expert/Coordinator
Mr. Tamotsu Sakufai L Expert |

Livestock Medical Supplies Inspection Program
Mr. Muneo QOgata - ‘Chief Advisor

Mr. Kazuo Sudou _ Coordinator’

_Directorate General of Water Resources Development_
Ministry of Public Works
Mr. Katsuhiko Kimura ' Coidmbo Plah Expert Team Leader
- Directorate of Plannlng &
Programmlng
Mr. YoshimiaDokyu ~ Colombo Plan Expert, Senior Expért
Directorate of Irrigation I
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_ CHAPTER 2

PRESENT CONDITION AND BASIC PLAN

241 Preseht'Condition of. Singogari A.I, Center

(1)

.In 1974"the Government of Indonesia began to con-

.struct an artlflclal 1nsem1natlon eenLer 1n Lembang,

West -Java, under the cooperatlon in equlpment, mate-
rlal and teehnonlogy prov1ded by the New Zealand

Government In 1976, the production and distribution

of-frozen semen started. Then, by means of the equip-

ment and material aided by the Belgian Government,

the'WonGCGIO'Artificial Insemination Center was built
in the suburbs of Surabaya City, East Java, which is

the major llvestock industry promotion. area together

~with West Java. In 1978/79, the Wonocolo Center began

to produce and distribute frozen semen.

However, some difficulties were found in the land of

 Wonocolo, where the site is too small and the weather

:in so hot as causing bulls to lose their sexual

desire, a condition not favorable to artificial in-
semination facilities. Then, the Indonesian Govern-
ment decided.toLbuild a new center in Singosari, .
apout 80 km south of Surabaya. All functions that

had been performed ih Wonocolo were moved to Singosari,
where full—ecale operation began in 1984-85. fhe
Indonesian Government looks forward to the operational

expansion of the Singosari Center, which is aiming to



(2)

produce- 245, 000 and 555 000 doses of semen a year for

danry cattle and beef cattle respectlvely under the

®
Lo

_fourth 5~year development program.p;“

The Slngosarl Artlflclal Insemlnatlon Center, Whlch is
the object of thlS detalled de51gn, 1srlocated'1n

Toyo~marto-V1llage}=Slngosar1 County,"Maiéné PtoVince:

 East Java, where latitude 7° 50' 5 meets longitude

112° 39" E. ‘The Center is built on:the}gentlé mid-
slope of Mt. Arjuno,°ﬁhose summiffis*3~339'm'ih'
elevatlon The topography of the land around’ here
extends long- and harrow from southeast to- northwest,
and the topographlcal 1ncllnat10n is about 1/12 The
office and laborat01y bulldlngs are located in the

central lot of the site, whose ground is 813 m in

elevation,

‘The Singosari Center has a site of about ‘95 ha, of

which approximately 30 ha is used for raising goats
and ‘65 ha remaihs to be used. - At the present time,

an area of about 20 ha is being cultivated as a forage

fieid, and the rest is used for growing corn, dry

rice, and wild grass.

The construction of thie center is based on the master
plaﬁ prepared in 1978/79 by.the Animal Husbandry
Faculty of Gajah Mada University in Yogyakarta. The

major developments of construction are as follows.



1958%795 fPr¢pared Méster'Plan.
:1979«80:' Adqui#ed'land, prepared deﬁailed design and
”if¢oﬁ$tfu¢ted staff residence and external
’gtrup£ures? |
'1980f81:' installed boundafy posﬁ; consucﬁed topog-
| 'raphicallsurVey,_Improved access road,
construéted intake facility and water supply
?aciiities and prepared forage field.
1981-82: Office/laboratory buildings, bull shed, and
7 staff domitory and installed feedwater pipe.
1982;83: Built training house and staff dom@tory and
ipstalléd feed~water pipe. -
1983484: Constructed bull shed and medical office and
paved road with asphalt.
;984—85: Constxucted'concentrateﬁ fodder storehouse,
water tank, and baddock.

1986-87: .Moved and reconstructed intake facilities.

~(3) A general view of the Singosari Artificial Insemination

Center is'given below.

Name of Center: Balai Inseminasi Buatan

Singosari (BIB Singosari)
=Administraﬁive o
District :  Kampung i Wonomuryo
besa ' ; Toyomarto

XKecamatan ; Singosari

Kabupaten ; Malang

Propinsi ;3 Jawa Timur



Address

Access

Purpose of ﬁhe_:__'.=
fthe research

Center

Operaticnal -
Agency

..

Toporaphy

‘Elevation

.

Climate:

Geology and
SoiY

-

LY}

Vegitation

.

Tromol Pos N6.8, Singosari, Malang,
Jawa Timur S

'fAbouL 6 Km length uSLng asphalt road
"from the entrance of Desa Ardimulyo’
~ from the National road between
'Surabaya and Malang

Productlon and dellvery of semen,'and'

_Directorate General of Livestock

Services, MLnlstry of- Agrlculture

:Lylng halfway up the Arjuno mountain,

Gentle slope land spreading to south-
east. . :

700 - 1,000 m (Main office; EL 815 m,

Intake sgite of drlnklng water ; EL
1,210 m}-

Mean yearly temparature i 22.7°C
Max. Temparature ;-32.0°C
Min. Temperature ; 15.0°C
Mean yearly rainfall i 2529 mm
Mean monthly rainfall ;0 211 mm
Humidity ; 80-90 &
Wind direction: ; South
(Note: Data from Wonosari Tea

Plantation)

Negogene Tertiary formation with many
- volcanic members, volcanic rock.

Latosol and regosol, loam including
many gravel, Top soil 20-25 cm,
B-horizon 65~70cm :

(Note: Data from survey results and
Agraria office)-

Forage, malize, native grass-



'7(4)_ The present framework of the Singosari Artificial
Insemination Center is shown below.
1) Facilities

Land for A.I. Center (including goat feeding land

of 30 ha): 95 ha

Used land for A.I. Center : ‘ 65 ha
Planted pasture : A. Napier grass 4.92 ha
I ' B. Guinea grass 2.78 ha
C. Star grass 7.20 ha

D. Brachiaria 1.80 ha

Decumbens grass

E. Raliandra : " 3.60 ha
Total 20.30 ha
Buildings : Main office 250 m2

Laboratory {including 400 m2
laboratory for frozen

semen)

Clinic _ 70 m2
Bull shed (2 houses) 370 m2
Concentrated fodder 50 m2
store ware house

Warehouse _ 20 m?
Garage & generator 120 m2
house

Training office 278 m2
House for staff, 120 m2
Type B (1 house)

House for staff 280 m?2
Type C (4 houses)

House for staff _ 400 m2
Type D (8 houses)

House for staff 90 m2

Type E (1 house)



2)

3)

.Water resourses,::;lntake at mountaln i pléée

facilities = . river ,;,.= iy .
 Rain- water tank : : 1 pléCe
Water supply o Plpellne {élOO% R 2;6 km
'_fac1llt1es 0 ¢80 mm) .- : DR

Plpellne (650%¢32 mm) 1.8 km

First tank A | place
Er2x2m |
'Second. tank : 1 place

(L0 % 10 m) _
"Undergrdund water l p1ace

tank for rain water

Staffrmémbérs'of thé_Singosﬁ:i A,I¢7Ceﬁter

Under control of the Directorate General of

' Livestock Services, Ministry of Agriculture

(Jakarta), the Singosari Artificial Insemination'

Ceﬁter_is operated by the following staff members

and experts.

1. Technical staff 40 persons
2.  Adminstrative staff 11 persons
3. Japanese expert © 4 persons _
. ; (including short term
expert of 1 person)

Total - 55 persons .

Number of bulls feeded (capac1ty of bull shed

is 40 heads)

No. of. Producted

Name Breed  heads place
Milkiﬁg cow Holstein 3 Netherland
Beef cattle Bréhman 9 . Australia

" " Bali T Bali island



No. of Producted

‘Name Breed heads place,
Beéf'oattle Santa G, 1 Rustralia
Draft cattle Ongol 12 Java island

" Madura 1 Madura  island

Total 33 heads

_Remérk: The producted places.aré'referred'to
"Contact'Survey on Agricultural Coopera-

tion" published by JICA, Jan. 1985.

Fig. 2~ 1 Location of A.T. Center

T5Km : Ardimuljo

© SURABAYA

= l _ _ Bﬁu

Singosori AI Center Mt. Butak
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2~2  Water Resoﬁrces
2;2~l Presenﬁ Condifion_
Aﬁ preéenﬁ, thé'séﬁfbe'éf Qéfér sﬁ§§i§ qu_the SinQQsafi'
A.T. Centér.iS'the;sﬁrfaCe(stﬁeam;iﬁsfhéiQalley at ﬁhe
point about 4;4 km no?thWesﬁlof the'éentéf. This §dint
_éf the iﬁtake,;Calléd'Bﬁéﬁk Aéu Intakéf'ié locatéd at the
foot of ﬂt. Buduk Asu (EL'lf4éS m): on thé breast of Mt.
Arjunoc. -Judéing.frOm'the:catéﬁﬁent area (2.6 kn2) , the
runoff rate of water is 1§w and a sizable volume of rain-
fall is'supposéd.to perméaté undérrtﬁe.gﬁéund. In the
county"ofiéingosari apcordingltd_infétmagion_from thé'
Direcﬁorate.éf'ifrigafion a£ Malang PrOViﬁce, more wéter
séfihgs are fouhd'in ﬁhe'districk near Brantas River than
-in the vicinity df the.A.I. Center_(the former is on é
level lower than ﬁhe latter). These springs are utilized
aé the.drinking water in this region.- However, most.of
the Springs'in tﬁe district reportedly pekmeate again
_ihto the gfbund before £heir stream'reachesﬂa distance
of 200 m. Therefore,'the.watef intgke is eétablished at

the point of individuval springs in most cases.

The same.cénditién applies to water resources for the
A.I. Cehtex; Arcund here, the surface water overflowing
the weir infiltrate into the ground halfway through
formation of its stream. At the time Whén the survey was
'condﬁcted,'a stream on the south of £he-A.I. Center had

run completely dry. The reconnaissance survey on the
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o-2_ 2

-mountaln rlver was carrled out for the water utlltza—

ground surface water and subsurface water near the‘

tlon. But the pOSSlblllty of those water resoulces 15 -

estlmated to be con51derably low 1 Con51der1ng the long"r

;and narrow form of topography and the condltlons of

iland - use,'lt ‘was determlned that the present welr 51te h

15 sultable as-a- 51te of water 1ntake.

MeasUred'Discharge‘and.Rainfall:5'

' .The Table 2- 1 shows the river dlscharge

measured at the 1ntake as compared Wlth the ralnFall 1n.

" the catchment_area obseryed durlng the survey~perlod.

‘-_water'Quality

_ The water quallty test for its resources has already

been made by Lhe Water Supply SerV1ces in Surabaya at'

the request of the Slngosarl Art1f1c1al Insemlnatlon

' Center. Test samples were Collected at two dlfferent
points ’ (intake and laboratory} in October 1986 . As

"ev1dent from the. test results,Aall samples collected

from the 1ntake were below ‘the allowable 1evel as the

_drlnklng water, but those collected from Lhe laboratory

contalned not only collform group but also ammonla -and

-phenol exceedlng the standard level

Amﬁonia'is-discharged-mainly in the form of'human and
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- Teble 2-3

RESULTS OF WATER ANALYSIS

(B'y water supply services in Surabaya)

(1/2)
o mren Jome PEMSC)  sesut of maysis
_cOl;ecied}batéf - ' - Cbt;e;*sa ['oct.2, 186 | Jan. 5, 187
+ -, .. Place . Laboratory | . Intake Intake
(P_hi’si'(_:al Exatination) ' |
1. Golowr | unit | s0 5 5
2. Taste Normal | Normal
3. odour ‘Normal | Normal
4. Turbidity mg/1t| 25 - -
(Ch‘emical. Exéﬁination)'
1. Hydrogen i{m deﬁsity () | 6.5-9.2 7.09 7.22 6.84
2. Total solid | mg/1t| 1,500 | i 104
3. Potéséiwn Per'mah.ga—
nate ~ KwO, " 10 3.11 2.39
4, Carbon dioxide 002 " ] - -
5. Caleium Carbonat GacOf = " | 187.5 26.05 28.06
6. Cateium  Ca 200 6.36 5.12
7. Magnesium g " 150 2.47 3.70
8. ir‘on | Fe i 1 0.03 Nohe
g. Manganése Mn b 0.5 " None " None
1G. Copper Cu 1" 1.5 None None
11. Zinc | n " 15 None None
12. Chloride cl g 600 3.91 5.86
" 13. Sulfuric so, | " 400 2.0 1.50
14. Hydrogen sulfide H 8| 0 None None
15 Fluorine F it 1.G-2.0 - -
16. Ammonia N, " 0 0.12 0.0 0.13
|
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(2/2)

Ttem

pehﬂissi;"“

. Result of analysis

Collected Date
' Place

Ble Value| ~ 7 ...
o loct.2, 86

Oct.2,'86

Jan.s,'87
Intake

—
17{‘Nitric-ACid_
_18f Methy'nitrite
19;-Phenbi
ZO. Afsenic

21, Lead

A22..Se1enium
23.- Chromium
24.'Diazécompound
25. Cédomium
26. Mercury

27. Coliform group

Mo

NO

Pb

Se
Cr
CN

cd

He

apm/ -
1000 -

20«

- 0.05
0.10
0.01 :
0.05
0.05

0.0t

0,001

'o:Q02

Laboratory

- 0.02.

: Nphé
0.004
Ybﬁe
oo

| Ndﬁe
Dbné 
None
thné
None

None

':Intake

0.0
. None
'Noﬁe
Nohe
:.0.002
'.Néﬁe
None
None
None
_ None

ané

—

0.08"

0.01

2,400
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animal wasﬁe, being gradualiy tranforméd iﬁto.nitrogen
uitrate-through_bxidatioh. The fact that a lot of
gﬁméﬁiavis copﬁained in the water suggests that the
_watér has been_relafively recently contaminated by

‘human and animal waste.

 Phehol iﬁ:a;substance rarely present in the natural
waﬁer. Coﬁtamiﬁation'by phenol is mostly-attribﬁtable
té‘dféiﬁaée from the factories producing glass and
:medicine} A polyethylene tank sterilized with boiling
water'ﬁés“preSumably_used as a container of collected
samples,'and that is perhaps the reason th phenol was

detected.

Réggrding coliform group, Dr. Koike (eipert from-JICA)
conducted a cultivation test in £he laboratory after
colleéting the contaminated water at the intake on.

' Deéember 1z, 1986.J The test results have proved that
this contamination is attributable to a simple falling
backterium-since.ﬁo grdwth éf coliform anteria such as

¢olon bacilli and salmonellae is recognizable.

For the purpose of confirmation, JICA asked the Water
Supply Services in Surabaya on 5 January 1987 to retest

3 liters of water which had been cdllected from resources on
.the same day. The rétest, focusing on five subjects of
analysis was conducted with 10 pieces of.bottle {300
cc/bdﬁtle) that were used for distilled water in the

laboratory.. The results of the retest are shown in the

2 - 16



Table 2-3. '.AsVevideﬁtgfrdm_thése vesults, the
raetested water éontainSfammonia;'hitfic ibh;fphénor,}
and coliform bacilli, suggesting that installation of

some filfering'equipmentjiS'necéssary.'

fﬁe'water used in the 1abofat0f§rgﬁailﬁalso1bé{availéble-
fof.washing:test'tubes and.0£her appiianéé:tﬁat'éémé in
cdhtact_with'séﬁén.'.ThiS’ﬁakeS‘it3néCeSSary'£o install
a KSPntype filter (1,000 1/hr)-thaﬁ'is dirééti&’ébn*

nected to pipeline.
2-3  TIntake Facilities

2-3-1 Present Condition

Constfubtion'of a new intake weir is now under way at
the ‘site 60 m upstream frdm'thé“éxistiﬁg intake weir.
The old weir is subjeét to-a large.volume of incoming
eafth.and sand, but it has no scouring slﬁice down-
stream from the intake pipe. ' At the upstream site
there is sdme space where a settling basin can be es-
tablished, and perhaps all these are the reasons why
a new intake dam is now under constructioﬁ at this point.
The structure of both old and ﬁew intake weir is made
of masonry works (0.8 to 1.0 m in high)._ Regarding |
their-foundation, however, the old weir ié established
on a sound'rock, while the new one is founded on a

spot where a lot of gravel is contained. The structure
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Fig.

-5 OUTLINE OF PRESENT

FACILITIES

fank _ _ SN
' N ' ‘(WONOSARI tea i
E _ planfatwn :
© _ .
o Small .-
_river B
T N N N Land 0F
L]
| EL 100c /f AL Cenfer |
E . 1" . . 2n.d'water
o & 1N storage fank
. : . ’ \
EL 835™ 1 .
' Forest ~
‘\\
" “1 \\
_ 2,630™ {pipe {ength) 1,5780"[ _ .
o o --Sugar cane
I'. Intake Structure _ N
NAKE Structure Scale - | Elevation | C.A Q.
feir Cobble concr. {127, H=0.80m | 1,217n | 2.6kn? |'1.91/s
Sedinentalion ditto 2.0, I, 0n| 1,216n - |9
tank : =4 :
2. Pipeline Structure
Name Pipe - Dia.inside | Lenglh: llead [ Slope :'Damége
Imlst pipeline | Carbon steel.| 100-80mx ':abouila;ésdn 216m-] 1/12.3 many
2nd pipeline|  ditto 50-32un | about 1,780m | 167w | £/10.7 | a fes
" 3. ¥ater storage tank
. N?me“ Structure Capacity E]evatfon' Q Remark -
st water | Concrete &| 1683 x 2 | 1,002 Intake facility
storage tank | brick _ o
2nd water | - ditto 10083 g35m | 1.81/s|  Water supply
-Lftorage tank Faclility
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“of the water cut off wall is unknwon, and it seems that
. water ‘leakadge is-a little greatexr in the new welr than

Cin thé old ohe.

.Atxthe ﬁéint.ébout 20 m upstream from the new intake
weir, there is some réck exposing on the river bed,
‘squesfihg'thét the bésé rock of £he new weir is not
deepﬁénbugh; Although the new weir is still‘under
cOnstfﬁction,'its downstream Fiver bed has already been
errodéd,:iﬁdicating'that some foot protection work is

necessary.

A sand settling box is under construction in a space
on the right bank immediately downstream {about 10 m)

from the new intake weir.

All construction materials are conveyed by manpower
using a foot path'along ﬁhe steeﬁ riﬁer valley about
the length of 700 m in the mountain. Therefore the
condition of constfuctidn will seems hard from the view
points of the condition of access road and no presence

of supervisor.

Masonry édncfete is used for the construction of new'

settling box and so the impfovement work by waterproof
mortal on inside wall'and bottom, and the blow off box
closed to the riVer_bed-éhall also be improved for the

safety structure in the river land.
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The structure of the new'intake weir under construction.
and an outline of the pipelines established downstream

are shown in the'ﬁigure 2-5,

application of Intake Discharge

With regard to the permission df'intéke'discharge, the
following certificate was”issﬁed by the Go?ernor_of
East Java on bec. 23, 1980. (Document Code: SURAT-

IJIN No. 503.611.24/4569/190/80)

yalid period for intake: Oct. 14, 1980 to Oct. 13, 1982

(2 years)
Intake discharge 4 @/éec
Purpose of Use . Drinking and washing for cattle

Utilization in the laboratory

Irrigation of pasture field

‘living - .
On the other hand, according to the Inventory of Iﬁtake
Facilities-préparéd-by'therBrahtas Irrigatibn'Project,
PPU Province. (Document Code: InvéntoriSasi-Sumber;
Sumber Air dan Sumber Boor, Oct. 28, 1986), the watex
supplied to A.I. Center shall be uged for drinking and
living purposes and the intake discharge is designated

as follows.

No. of site . _ : - No.l5

Name of intake weir  : Sbr. Buduk Aéu
Mak,'intake'diséharge - Max. 3 %/sec
" Min. " :  Min. 2 &/sec

2 - 21



Capacity of the Facilities

: The fOllowing' _ descriptions based on the present

river:flow and intake-discharge and édnsumption can be

(o

(2)

(3)

(4)

(5)

 discharge of 0.146 m3/sec/100 Km

'pointed;dutinow.

The river flow on December 12,'after 6 consecutive

days of no rainfall, was 2.0 1/s in spite of the

rainy season, This is an expremely low against

the specific. discharge of 0.077 m3/sec/1OO kmg.

The river flow on January 2, after 6 consecutive
days of uninterrupted rainfall (totalling 111 mm),

was 3.8 1/s., This is equvalent to the specific
. _ . .

The river flow on December 27 {(hal fway through the
above period) is estimated at 1.9 to 2.0 1/s

accordihq to the observed inflow in the 2nd water

tank.

The monthly rainfall in December during the survey
period was 225 mm, that is, about 70% of the

average monthly rainfall (311 mm) in December.

During the survey period, an overflow was observed
several times in the downstream 2nd water tank

(incdluding the inflow of 2.8 1/s on January 2).
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(6) In view of the specific discharge, a sizable guantity
of water is‘suppoSéditb"perméafé into the ground.

Estimation of a river flow, therefore, reguires

a long—fange measurement'praCticéd throughOut the year.

(7) Excludlng the water used tor pasture fleld 1rr1ga~
t;on,_the mnaximuan dally requlrement of water for
'downstream is estlmated at 0.6 l/s (see 3 1 of

Chapter 3) .

- (8) Accordlng to the results of observation in December
{minimum: 1. 9 1/s}, a stable quantlty of flow during

the dry season is agsumed to decline by half.

In view of the COndlthnS descrlbed above, the maximum
capa01ty of plpellne shall be set at 3. O 1/s 1n design.
The present intake capaclty,;s 3.6 1/s (as-observed),
and so there will be no.difficulty in achieving the

maximumn 3.0 l/s if the downstream pipeline are improved.

As there is a large volume of ground water, it is neces-
sary to measure the minimum river discharde during the
dry season. . The discharge of 2.0 '1/s in early December,

when there was lack of rainfall, is presumably close

to the baSlC flow. Therefore, the minimum river discharge

durlng the dry season is assumed at 50% of thlS dlscharge

of 2.0 l/s.

N

2.6 km2 x 0.00077 m3/s/km2 x 0.5

0.001 m3/sec |

1.0 1/sec (Specific discharge 0.038 m3/s/
100 km?2)

Qmin

i

"
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-4 Pi?éline-Fagilities
é—Q“l uffésént Conditions
;The:bipeiiﬁeé now in use, maaé of light steel pipe, were
:ih3£alled in March 19Bl and'aré:80 mm in diameter and
3,000 m'in lenqth for apstréam and 50 m in diameter and
1,400 m'in.iength fo¥ downstream. The pipe with a dia-
meter of 32:t0 100 mm is partially installed and some
‘portions a?érfe?airéd:with PVC pipe.
?he_upstreém pipeline is exposéd on-a steep siope of the
V&iley, and fhefe are many aqueduét$. To ensure the
'dydraﬁiiérgradient'for water cohveYance;_mOSt of the
pipes are'inétailed at a COnstaﬁt incline. Tﬁe socket-
type screw-cut joints ére noticeably damaged. .These
damages'ére presumably attributable to.sliding of sup-
ports, deficient construction of socket joints, no
“-provision of air valﬁes,'and pipe materials not resistant

enough to water pressure.

As a £reatmént for damage, semicircular steel pipes have
been fixed with bolts, thereby preventing-leakage. Now,
a stopgap remedy is seen at a few spots, where rubber

sheets are coiled round and fastened with wire only.

The greatér pért of the downstream pipiine is buried
under the cultivated'ground'énd wild grass land, and
therefore damages in the downstream pipeline are not so
great as those in.the upstream pipeline. However, watér

grooves caused by leakage are observed sporadically on
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the buried pipe,_suggestiﬁg that téinétailatidn_Offthé
entire pipeline is neqé§éary.-,The buried steel pipeg;_
50 and 32 mm in diameter, are connected with the 2nd

Water'tank;TWhibh is‘set_&ﬁ_jUét upsfréam £hefA1r;fgénter.
2-4-2 Leaking Ratio

The following table shdws_the'actual_measured_diséhargé

at the point of iritake and the lst and 2nd watéf tanks.

'Tébie-2~4 Measured Discharge::

Date of . _ : Rivélj ~ Intake In_f.low_;_;i_ht'o . Ii_l_flos_a:_ int_o" Réﬁarké
Measurement - Discharge Discharge 1st Tank 2nd Tank .
bec. 12, 1986 2.0 Y5 Ta.pts o Ms 5 ¥
15, 1986 - - 2.0 1.9
17, 1986 - - 1.6 - -
27, 1986 - - SR 1.3
Jan. 2, 1987 3.8  Y(3.9) 29 - =

Remark L : notes 95% of river discharge

Based on the. above bbServations,_the.Ieakingfratio_éf

upstream and downstream sections is calculated as follows.

Upstream 1 - 552 = 20%

(Where : . intake efficiency : 0.95)

. . ) . 2.9 } _ o
Downstream 1l - 0 = 5%



AsfabVibUS from the above calculation, the rate of river

diééhafgé is. ekceedingly'lowﬁ To make an effective use

'”_df'fhé‘limited Water'reSoﬂrbeS”aVaiiablé”now,“nbt only a

_éhahqé of pipe diameters but also reinstallation of the

entire ‘pipeline are necessary. In principle, it is re-

commendable. that a’new bipéiine-should be buried under-

- ground fof the sake of safety and maintenance.

Water Tanks

*68)

VAt'the present time, water storage tanks are set up

in two different places. They were not established

~at the same time. It seems that only the upstrean

tank was used for distributing water at the begining.

lst tank: Two units of 14 m? tank were built in

March 198l.

9nd tank: One unit of 100 m3 tank was built in
_: February 1985.

The blow off facilities fixed to the upstream tank

‘does not function well and therefore a large volume

of sediménted sand‘and mud is being removed by man-
power from the upper manhole. During the survey
period, the water in the tank was shallow, only
abéut130 cm 'in deep, méking it poésible to remove
earth énd sénd by manpéwer. It is nécessary,
héwéver, to fit the tank with a new glow off valve
and blow of pipe. The blow off pipe, inrparticular;
must be ekténded to the place where it is free from

the surrounding earth and sand.
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{2)

The structure of this water faukil both top and

bottom plates are made_qfﬁﬁhin.ﬁsinfo:csd cdoncrete:

the side wall is composed dﬁ;musou:y sonCréte'(E m
high). ' The intérior'of,thiS'struc£ure'needsﬂwaterF

proof mortar work.

JiCA 'was requested by the local office to set up a

' drlnklnq water facllltles at three poants upstream

from the flrsf water tank As 1llust1ated in Flgure
2-5, high hydrostatlc pressure (215 m) acts on the
upstream plpe, and therefore it is technlcally

1mp0551b1e to set up such faClllty around there.

It is p0551ble to set up 1t at some posnts near the

lntake where hydrostatlc pressure ig low, but it is

not adV1sable to do so in such deptns of a mountaln

where~mslntenance and coutrol are by uo means easy.
Téshuicallf speaking, it is practicable to utilize
the water whose pressure is reduced by ths 1st tank,
s0 bubﬁlers can be installed by means sf the exist-
ing.pipes at some points 15 to 20 m_dbwnstfeam from

the lst tank apart from the main pipeline.

The 2nd water tank located downstream, made of

masonary concrete, has a capacity of 100 m3 and was

‘constructed at the terminal of the pipeline.

Directly beneath this tank there are houses for

Project staff. = The difference in elevation between

" this housés and the bottom slab of 2nd tank is as

short as 3 m, of which quired hydraulic pressure
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{(3)

"is not. enough to deliver water to houses.

As a preventive measure against permeation of impu-

~rities, the 1id of the 2nd tank is entirely covered

“ with ziné roof, but this measure is insufficient.

When: the Qater flow ‘downstream  through the pipeline,

~a.large quantity of air is drawn into the pipe, dis-

turbing_the_smoch flow of water and the water is

drawn out with mixed air. Therefore, it is neces-

: Sary to install air valves on .the upstream pipeline.

The volume of stored water in the‘tank is largely
affééfed by usage of water by. the downstream.
Dﬁring the suvey ?eiiod;'the 100 m3 tank became
empty in a whole day and night (in 24 hours). In
the latter half of the survey period, h&wever, the
tank was not £0und emptied because of an increase
of inflow, and the water often overflowed the tank

from the top of the side wall. It is necessary to

_ install a spillway gate.

Theé water tank is désigned to store water as well
as to release water pressures. It noticeably has

the following structural problems.

a. The water outlet is installed in the lowermost
part of the bottom slab. The earth and sand
carfied'by the upstream water get into the down-
stréam main pipeline. Consequently, there is

rather a small volume of sand left in the water
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taﬂk;_ As a preventlve measure agalnst ﬁlngllng
of earth 4nd san in the plpe,‘lt ia advxsable,
for the tlme be1ng, to flx stop valves at two .
spéts as Wellﬁag.£0 mogn£"é dew'ihiake.pipe 20
to 30'ém‘abqvé the b@tfom'siab;;'Uﬁﬁil_a_new

tank is built, such a measure would be enough to

- stop earth'ahd'sahd'from_getting in. -

Installation of stop valve

Although a bypass in ‘furnished, the tank will

 be emptied of its water because there is no

stop valve flxed to ‘the tank outlet. ‘Since the
water tank is orlglnally meant for reducing water
pressure, it is not advisable to use bypasseé

too much.

The tank is not equipped with a spill@ay during

a large volume of inflow, the water overflows

the tank from the wall top. Considering the
structure of a masonry concrete wall,.this is
not recommendable because.the backfill soil

around the tank becaomes saturated. It is neces-
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sary to provide a side weir on the wall top to

.~ drainout water through a drain pipe.

2~5 "Water Supply Facilities

2-5-1 PreSen£:Conditi§£s

(l)_.ﬁs ?oin£ed ouf before, fﬁé 2 nd water storagé tank
(v éfiQO m3).16catéd jusﬁ-dpsfreém.frdm the A.X.
Céhteﬁ'ﬁés éiways empty aﬁ the initial stage of
thig sﬁ;véy; ‘In'view of the estimated QUantiﬁy of
water ébnéu@ption (12 m3) in the A.I. Center at
pﬁeééht; fhié_was presumably éttributable to the
waste of water occurring at various points. ~The
major-reasoh causiﬁg this is the large diameter
(¢ 32 mm) of the main downstreaﬁ water supply pipe,

'-Suggestihé that most of the waste of water had flowed

éway downstream. There ié'a.goat feeding facility
(managed'by the pfbvincial government) located in
soﬁe part of A.I. Center's downstream site. This
faéility uses the éxcess water from the A.I. Center,
and i£ seems that a large volume of excess water is
flowing dowﬁ into this facility. Another reasons
are the ieakage from the joints of exposed‘pipe
and the insufficient water control at each terminal

of the pipes.

Improvement of water supply facilities is necessary
in order to obtain a reguired quantity of water for

use in the A.I. Center. The following methods are
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recommendable.

a. Installation of'fw6IWater-Storagé Eénks;.one“
(about 41 m3) for exclu51ve use: by the A. T.
Center and the other (about 9 m3) to e used by

the goat feedlhg EaCLlltles.V

b. Both tanks shall be equlpped w1th a overflow -
welir, thereby allOW1ng 1nd1v1dual water lntake.
.The tanks shall have SpElelC mechanlsm (such as
stop log or elevatlon gap between weir tops)
that would glve prorlty to water untlllzatlon by the

CALT. Center.

c. The excéss water shall all be diverted to the
existing 2nd water tank and used as the di-

luting water for slurry irrigation.

Present 2nd tank

/ to be used for
F slurry irrigation

Regulating box

partition wallP W, 7 -

for overflow~]l : ‘ To lower part of Center
———**“*”“f_4*$\\ > S
Inflow 1 ' _ " .. To A.I, Center

/

REgp{;tingtxm'

Inlet box
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{2) ,The plpellne has three water storage facilities: ’the
':settllng box connected to the upstream intake, the
lst water tank (pressure regulatlng tank) on the

medway, and the .

tank performs deposltlng and flushlng functlons,
thereby preventlng the 1nflow of earth and sand
‘The results of water analysls, however, show that
_-values of some- 1tems exceed the standard level fox
:the drlnklng water; suggestlng that it is necessary
to buiid a filter tesetvoir. Yet considering the
-necessity of maintenance and managemeht, oniy the
weter_used-by the A.I. Center shall be filtered

- through this facility.

The preseht tank is covered with a zinc roof. To
prevent from mingling of impurities and filthy
things, it is advisable that the proposed water
distribution tank shall be covered with eoncrete.

{3) Regardiﬁq the water suppiy pipes eith in the A.I.
Center, the pipe with the same diameter (32 mm} as
the inflew pipe which‘extends to the 2nd water
storage tank is installed up to the terminal, ranging
ever 1,260 m apprdximately. The average piping
iﬁclination from the Znd tank to the terminal is
1/13.5, and such condition likely causes much of the

water to be utilized by the downstream facilities,

In the Center, as in the upstream facilities, the

joints of exposed pipe are damaged and a leak of
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water is found at many - lento.: ThdsefCOhditiohs
suggest that it'is necesséry'te-instaiiﬁthe pipes
uhdergrbuhd."‘ .  t"'_' 3_3 k i - -
The plpe dlameter ought to be determlned through a
rev1ew of the water utlllzatlon plan. In General
the plpe dlameter tends to become smaller fxom the
upstream. A system causxng no trouble in upstream
water utlllzatlon should be estab1lshed by ch0051ng

a proper plpe dlameter and relnstalllng a new plpe.

2-5-2 Utilization ef Water

{1}

The following table shows the measured inflow of
water- into the 2nd water tank which is located in

the A.1I. Center.

Date of. l‘ieasete'-men.t | Inf.lo\-s te-an Tank Rematks
Dec. 12, 1986 1.3 /s, 112 m3
" s, 0 Ly v, 1664
oz, 1.5 ", 130 "
voo27, v 1.3_ t, 2"
Jan. 6, 1987 2.8 ", 242 f' _ Qve_rf_lotq from tank

{2}

Rough estimation of water consumption is as follows,

Bull - : 33 head x 60 %/head = 1,980 %/aay
Offise ¢ 53 person k 30 2/pexson = 1,590 "o
Washing of apparatus = 1,000 "
Training otfice = 1,500 "
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" Domitory : 14 houses x. 5 pérson
' ' ' % B0 L/person

[

5,600 %/day

Others : - 10% 1,330 "

Total 13,000 (=13m3)

fThé abéye two téble§ éuggest thét appréximately 10%

_ oflthe inéoﬁihé'water is consumed hy the A.T. Center
:afithé ?fésent time. Mést of the water.ié presumably
conéﬁméd fOr'utiliZation_by the downstream goat
‘feeding facility, distribution to the forage field,

and mere ineffective discharge.
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' 2-6 Cattle Shed Facilities

(1)

{2)

In the frame of the model infrastructure improvement

works for the strengthening of artificial insemination

~center‘projECt, 10 head of new cows will be breeded

for traihing purposes. A L0~head cow shed and a

'straining-shed'Shall'be constructed for this purpoée.

The cow shed is proposed to be established at the

:verge of the A.I. Center site, on a vacancy of 1,400 m<

in area, with 759.5 m in elevation 50 m back from the

_asphalt road.

The cattle shed facilities will be simple wooden
bﬁildings that is expected to become a model of farm-

houses in the neighborhood.

Cow shed {10 head) : 85 m2
Training shed (5 head) : 35 m?
" Fence _ : 135 m

Slurry store

In oxder to increse the harvest of pasture, the cattle
waste (excreta) must be restored to be fertilized the
forage field.  For this purpose, a new slurry store

tank is proposed to be installed.

The volume of the tanks is decided based on storing
days of excreta, which is estimated at 15 days in an

average. When operating slurry tanker, the guantity
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of diluting water, labourer and.othef- factors should
be taken into éoﬁsi&eréﬁibn;

Bull shed, Type-I (24 head) : 16.8 m3 x 2 barrels
Bull shed, Type;-il (]6 ‘head) : ll,.'_?. m3.x 2 barrél‘é

Cow shea - .. . - : 7.0m3 x 2 barrels
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27 Imprdvament'and Irrigation Plan for Model Pasture Field.

fi}:;Tﬁefpefsent“A.i. Cénter'siﬁé has an area of 95 ha, of
whiéh abgﬁtf20 ha is_ﬁsé& as a forage field."The topo-
:gﬁapﬂic§l cOﬁditidn, seﬁfioﬁaluférmation,.énd field
: iqéliﬁagioﬁ'df this.fd;agé field.ére relatively
favdfablé; But“its_farmingjroadfis'not will provided
and ‘therefore many parts of the field mect Aifficult
in ac¢ess by tractors. |
(2) Impréﬁéﬁénf'bf-fofage.fieid maﬁaéeméﬁt and utiliza-
' £i§ﬁ.as”Wéli as’devéldpmeﬁt of férﬁing roads should
_basiéaily be_giﬁen high prionity in the model forage
field.improvément WOIkS-. |
Theré'are pretty'many sites with potentiéls for ?orage
field reclamation. In view of the topographical con-
ditions and other factors as mentioned above, however,
© the A;I. Center is wéii'capable'of_iéélaiming a forage
field by its own efforts. It is advisable that the
existing forége_fields should be renewed as much as

possible, thereby increasing the harvest of the pasture,

{3}y For the above reason, improvement of farm roads are
planed in formﬁlating the model pasture field improve-

- ment works.

(4) .considering the capaéity of water resources and the
circumstances of water utilization as described above,

it is by no means. easy to irrigate the forage field
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(5)

with fresh water.

It is desirabie, however, that the water for washlng

away the excreta of cattle should be used as much as

A p0551ble_for_;xr;gat;on-ln_the:gressland, thereby
‘giving a boost to the growth of grass.

- There ie a rainWater tank now ihstalled*i“The'water

collected in. thls ‘tank can. be used for lrrlgatlon.llt
is advisable that both excreta and water for washlng
purposes shou]d be dlluted w1th the ralnwater_. to 10
times as thln and used for 1rrlgatlng and fert11121ng

the grassland,

For this purpose, the introduction of a-slufry;tankex

is essential,
The farm roads shall be constructed in the main forage
field which is located on the north of the A.I. Center.

The following illustration shows a schematic arrange-

‘ment of the farm rvoads network.’

Crushed stone is used for the pavemehﬁ of farm roads.
Farm road Type—A : total width 3.5 m, pavement width

3.0 m, pavement thickness 0.15 m

‘Farm road Type-B ;' total width 3.0 m, pavement width

2.5 m, pavement thicknes 0.10 wm.
The existing routes is applied to the new farm roads.
The type-A road, hOWever, ig planed to foxm a stralght

llne through selectlon of 1ts route.
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Farm road Type B

 Famt road ﬁﬂm'A_thsoon)

ff,/,f/ uM_Insic'iz-:‘ pasture
=] Tield A=16.5 ha

j:_j/DI\ain%e CUlVEi"t

ﬁ?ﬂﬁlt}ﬁwedrbad.

ond tank

= - Residence for staff
Main Office - Type D-2

Introduction of Slurry Store for Model  Pasture Field

Ixrrigation

Asg forementioned, it appears difficult fo irrigate the
forage.fieiﬁ with fresh water, considering the capacity
of water resourées and the the trends df water utilization.
It is desirable; howevgr, thatlcattle éxdreta'and washing
watef shall 5& used as muéh as possible for irrigation in
the grassland, thereby stepping up the growth of'grass.
These circuméfances lead to the'following proppsals, tha£
is, both fresh water coilected.in'the rainwater tank and
excess waﬁer sﬁofed'in the Znd tank shall be used for
irrigation and cattle excreta shall be used for grassland
irrigation and fertilization after being diluted with the
rainwater 3 to 5 time as thin. For this purpose, %t is

necessary to introduce a slurry tanker.
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The specificafions of the slurry-ténkér.(Cap&éitf:. 2w200 1)

are given below, . . | |

'ﬁame: Tfailer ty§efrié1ng'ﬁréétér (tankjwégbnrtfpe).‘ '
"eqﬁipped.wi#ﬁ'an éxcréﬁéﬁfﬂs?rinkier:

:Modelfj'Baﬁéfpuhé'Téhkérﬁ@22v'(high—péessﬁreitypé)f

Spiihkiing system:  Rear sprinkling - |

‘Tank éa.pa_ci_tj: 2_,230'(')"_ 1 | |

Applicable trécﬁor: 25 ps
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Basic Plan b‘f‘ Imp_rb'\femé'nt of A.I. Center

The baslc plan of the lmprovement ‘shall conform to. those

'_ descrlbed in the'"Fleld Report" whlch had been submltted to

the Indone51an authorltles. The summary of_the report and

the proposed 1mprovement works are'given'bélow.

.

1) Intake Facilities

The weir now under construction by the Indonesian

'side shall be used as an intake weir,

The intake weir and the settling box shall be
improved for the following pursoses.

- Protectlng the downstream water cushlon of the
© owelr

- Installation.of a steel screen
- Arrangémeht of a space for driftwood treatment
- Mortar waterproofing inside the settling box

—.Repairinq the blow off of the settling box

The méximum, average, and minimum water supply
shall be determined considering the limited dig-
charge of river flow. These data shall be reflected

in the design of facilities.

{(2) Pipeline Facilities

a.

Alteration of the pipe diameter, reinstallation
of the entire pipeline, and improvement of the 1lst
water tank shall be executed in order to use the

most of the limited water resources available.
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b, As a_genorql rﬁie;:ﬁﬁo pipes beipd}inéﬁélled;dnew
shall be_butied'under the(groond.
c. The plpellne shall be 1nstalled not only under the
dnarrow path alonq the cmlcumference of an ad]acent 
tea plantatlon but also partlally under the farm
road for a dlstance of about l 900 m and, therefore,d
1t 13 necessary to discuss: w1th the Indon951an
'authorities.oonoerned; |
d. ,Thé itens of_imgrovemeht works:aré'dsrﬁollowsw.
- Pipeline'roiﬁétéilation (SO aod—GS mm in diémetér
and 4 200 m 1n length)
(Exposed sectlon about 300m long and burled sec~
tion about 3,900 m longj |
- Placihg.of"anohor concrete and éétébiishment of
steel supports: |
_'Fiking 5f'b10w off vaiVes; air:vdlﬁes, dnd stop
‘Valvés.. -
- Mortar wéterproofing.on inside of the lst water
~tank 7
~ Repair of blow off and spili way of the 1st
watef taok ' | |
(3) Water Supply Facilities
a."The'Zﬁd.water'tdnk (lbD m3), established dt the
tall ‘end of the pipeline, is'not.performingrits

functlon satlsfaotorlly Factors causing this

inadequate function include: lack of its inflow
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Dischafge is estimated at‘l,ﬁ l/sec {110 m3/day),

‘which is not enough to .meet water utilization

requirements of the A.I. Center under the current

,water.suppiy system.

‘Tojbbfaiﬁ‘a'satisfactory'quantity'of water as

required by the A.T. Center, it seems there is no
effective remedy other than changing the current
water supply system,

For this purpose, an adequate water distribution
tank for exclusive use by the A.I. Center must be

installed, and a system with priority given to the

utilization of this facilify must be established.

In addition, it is necessary to provide feeder
pipes to each consumer pipe separately. It can
be said that if such a system is employed, it would

causé no substantial difficulties in the utiliza-

"tion of downstream water.

It is necessary to improve a system as well as to

intensify water managements.

The following are on the list of facilities to be

imprbved.

- Installation of a inlet tank and a diversion
facility

- Installation of a filter tank and a distributing

" tank
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;~'Reinstéllation-Of-bothfwatestﬁﬁply@and feeder
piﬁes for-ekélusiVé7usé*by-theﬁALTf_Center
~ Installation of. a water distribution pipe for,
use by the goat feeding?faCilitiesf(including
partial utilization of the éxiqﬁinq pipes)
.E_InStallétion_Qf ai:“va;ves.
_-'Reﬁaix of the 2nd water tank
(4)' Cattie”Shed improvemént Works
a. Conéfrﬁétioh_bf a cow shed (housing 10 head) for
training purposes '
b. Ihstallation;of_an Slu:fy'store'
{(5) Improvement of Form Road and Irrigation Plan for
Model Pasture Field
a. Improvémgnt_of the farm road will be made
b. Reclamation of the pasture field will be implemented
indepehdéntly by the A.i; Center itself
c. Irfigation and fertilization of the grassland will
be made utilizing the washing water and cattle |
excreta diluted with excess water 3 to 5 times

thinnex (through the 2nd water tank, existent

rainwater tank, and slurry store)

(6) Introduction of a slurry Tanker for Model Pasture

Field Irrigation.

A trailer type riding tractor (tank wagon type with a
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*_Capacity of 2,200 1) equipped'with an'exCreta sprinkler

shall be introduced as a'part'of'the supply of eguipment
and'matérial under the grant basis
Improvement of Other Related Facilities

a. Installation of water drinking facilities in the

vicinity of the 1st water tank

‘b, Installation of cattle's drinking facilities in

the paddock
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CHAPTER 3 DETALLED DESIGN

3-1 Detailéd Design on Improvement Works of Facilities.

3~1-1 'Iﬁtakedecilities

The weir now under construction shall be utilized as

“intake faciiities[_so Oniy'a.Smallnscéle repair work

.suffices. .

(1} _Ré?air of intake weir

a.

The foot protection and apron located downstream

from the new weir shall be impfoved with masonry

concrete. The weir has a structure wherein the
overflowing water directly hits the intake pipe,

and therefore the pipe.shall be protected with

" masonry concrete entirely.

- Improvemeht'of the foot protection and apron:
masonry ¢oncréte
2.7-m wide, 1.0 m long, 1.0 thick;
equipped with a cutoff

- Protection of the intake pipe:

masonry concrete
0.6 m wide, 0.8 m high, 1.0 m thick

The weir is now equipped with a stop log 30 cm
wiﬁé'and—30 cm high. To obtain the designed

max imum intake discharge (3 ilsecl constantly,
thé elevation of weir located at the centre shall
be heightened by 36 cm additionally with concrete

(see the "hydraulic review" mentioned later).



c. Fragments.offbamboos'ana'Ereeeiianeere_rrees.
are drlftlng down the stream, ee'it is nééeséary
to set up a steel screen at the pomnt l 5 m:
upstream from_the_werr.' Theeseetrqn;oﬁ the
screen ehall bE-ideniiCél'ﬁith:tﬁat'Of'the rivér.
'¥,éec£ioe :. 2 6 m in upper.w1dtﬁ # 2_2.m.1n lower
SR fw1dth X 1.0 min- helght '

- Steel. T :L“JO X 50 ® K with'reinforcement bar ,f
Material (we]ded} '

~ Mesh T 15 cm in w1dth x 30 cm in helght

The vecéﬁcyaon the 1eft‘bank_shall be prepared
"to be used as a lot (2 x 3 m) for incinerating
the driftwood.
(2) Repair of the setfling box
a..fThere is -a settling box-eStabliehed in a space
on the rlght bank ll m downstream from the new
- weir. The elevatlon gap between the rlver bed
- and the bottom slab of the box is about 1 m.

The shape and structure of this box are as

folloﬁs,

~ Shape i rectanédlar box with 2.0 m wide
5.0 m-long, 1.1 m high.

- Structure : side wall and bottom slab:

‘masonry -concrete, top slab:
reinforced concrete.

b. . For the purpose of control of discharge,a valve
- shall be fixed to the main pipe at some point

upstream from the settling box.



A waterproof mortar sha be plastered to the

bottom slab and side wall'insidé the rectangular

box. A mortar bond shall be used for adhesion.

- Waterproof 't 26 m? in area, 1.5 mm in
mortar coat - thickness, 1.2 in niix proportion

. Td_step UP“the sand'depositing effect, the level
of the'main_pipe shall be insialled'heightening

by 10 cm from the existing one.

50m .

G EL 12043

R

- Reinforced concrete

EL121009 ’j _

Intlow o 100)

-~

L T DT T L T T LTI T )
—p WO LI00E  y ngng \_ imin pipo(#65)
A - Drain pipe

\ T o

Mason

Water proof mortar

Part to be improved

Therpresent box -lacks in safety because its wall
is too.low and the blow off valve box is too
close_to the river bed. A new blow off box shall
Ee installed directiy downstieam from the settling

box.

. - The box shall be equipped with a vinyl chloride

pipe (#1100 mm)} which functions as an excess water

outlet.



1 Splllway Pipe -

/‘MO() : ; ‘NOO ‘
l! " (Blow Off Plpe
: . Pt
Inflow E ESHMCEERRE
e Settlmg Box_ - el g L
i [_ _—_——"m”{__‘Main Pipe Line

#1000 e e

Régulating‘Valve_
100

(3) Some pipes are exposed on the dry river bed. These
pipes, including the main pipe located ddwnstream
from the settliﬁg:box!.hust be protected with ﬁéébnry
'concrete. |
- Cross sectlon of masonry concrete

40 m (upper w1dth) x 1. O m (lower w1dth) X
1.0 m {height)..

- Length of protective masonry

Intake to settlihg box L =6m

‘Downstream. from the box £ = 6 m
: Total - 2 =12 m-

{4) Hydraulic review of the intake

A steel plpe lUO mm in dlameter is 1nsta11ed at a
length of 10 m from the seLLllng ‘box to the intake
weir which is now under constructlon._ It is neces-

sary to review the hydraulic conditions of this pipe.



a. In case of maximum design discharg.

L o fgogm 5 500™
05 | | 030
WL ‘ D ftpes oo
ELI2I0055 ] ——— — vl FLOW
. Pﬁs%nt \ . : ' { B Y
chmi/_ . ¢m0mm . EWLHHQ@i "**fWTHh“
/( N - Inlet pipe -5: =~ ; ' dgEmm
ﬁaébhFY'infake' -~ (Stope ?57} . FERng box Main pipe

- Welir . _
if'the water comes up to the weir top, the

effectlve head between the 1ntake and the box
Lnlet w1ll be O 30 m as 1llastrated 1n the above
'flgure, leadlng to an excess of 1nflow discharge.

The approx1mat10n of orlflce lnflow in given

below.
0 =C x Ax /2gh
then,
O = 0.6 x 0 007854 x /Y2 x 9.8 x 0.

0 011 m3/s > maximum de51gn dlscharge,
0.003 m3/s .

il

Trom the intake to the settling hox, therefore,
the water shall flow down freely throgh the pipe,
and the'elevationrof,the existing welr shall come

up to the top end of the intake pipe.



030

[— ”179_&{21034 o EL:21034

| S - ;iﬁ}gﬁ-pipe §100
7 3F :ffvaSQMHi' e o

%/T. (s .oojo.o; o§”';}§g§g

0.49
0
N '

e N .
mpnwmimnr - R =
AL T top o2l Euzxozos- N dasgon
' Slope 7

EL]ZU?BS c 'j?—m
Present weir: top :

Wlth the max1mum de51gn dlScharge, steel pipe
dlameter,'and 1nstallatlon slope (I) being - set
at 3£/sec, 100 mm, and 1/87 respectlvely, the

water depth (d) can be wrltten as follows

Q *n - 0.003 x 0.013
1/2 . . 8/3  0.107211 x 0.0003393

= 1.072
I

therefore,'

a/r = 1.049

a = 1}049 x 0.05 =-0.052m
' A = x r2 _
- 1.6683 x 0. 052 = 0.004171m?
vV = Q/A = 0.719m/s N

hv2'= v2/2g = 0.026m
: When the Lnflow loss (hi)'and'ﬁhe iolet strainer
'loSs {hs) are involved, the_required water level

"(W.S8) can be written ésjfolloWS.o

[

W.S = EL1,210.105 + d + fi x v2/2g + fs x V2/2g
EL1,210.105 + 0,052 + 1.0 x 0.026 + 1.0 x

EL1,210.209 EL1,210.21m 0.026

il
ole



With the upstream water de?th being denoted by

D, the fu1l—flow conditions of a pipe can pre¥

~sumably be expressed 'as

"H/D > 1.2

i;In that instance, the water lavel exceeds EL
1210.22 m, which applies to the case where the

'diééhargé'ékceeds 64/sec.

Capacity'bf spillway

0.1m, d4/D = 0.9, I = 1/5, n = 0.012

D =
A = 2.9781 x 0.052 = 0.00745n2
R = 0.5961 x 0.05 = 0.0298
v = 1/n x 11/2 x R2/3 = 0.312 X 0.4472 x
0.0961 = 3.58n/s
.0 = 0.00745 x 3,58 = 0.027™Tm3 /s = 27&/s

Discharge‘control 

Prevéntion of a flood influx shall be performed,
ih'principle; by controlling the water level at
_the,intaké weir. With a new valve being mounted
on some . spot tpStreém from the settling box, a
 flood control canrbe implementga by opening or
ciosing the valve. The influx discharge can

aiso bé checked by observing the depth of over-
flowing water in the inlet tank, which is located

just upstream from the A.I. Center
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