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PREPACE

'ihis'bfojéee'has-startéa since January 1, 1988 in “accordance with the
Record of - Discussions signed on September 29, 1987, The aln of the Project is
to contribute a stable vegetable supply through a year of being . pushed as the
important matter of the Beijing Municipality, by méans of strengthening ‘the
function of’ the Beijing Vegetable Research Centie. Thus, for_ establishing and
developing technology, concerned with a stable supply, varletles and
improvement of quality of vegetables. - | :

Among the necessary facilities for the Project actinity, the equipment
and materials for the studies will be improved by the Grand Ald Cooperation.
Mr, OSamu Seino, a technical cooperation officer and the team leader 1in charge
for this: project,_ is highlyr connected with the International Cooperation
Division, Lconomic Bureau, Ministry of 'Agriculture Forestry and Fisheries.
The Study Team had been dispatched and carried out the detalled design of the
needed irrigation f&cilities from March 30 until May 3, 1988 because the
improvement of the irrigation facilities is insufficient in the experimental
farm. IR B )

The:result.ofﬂthe field survey andddomestic work was"organized"on this
report. T nope"tnet this report will serve as a guide for putting up the
scheduled Model Infrastructure Works: into practice,

Lastly, I wish to express my sincere appreciation to the officlals
concerned ..of the Government of the People's Repuhlic of China for thelr close

cooperation extended to this Study.

June, 1988

Kazumi Miyamoto

DHrector. .

Agricultural Development Cooperation
Department,

Japan International Cooperation Agency
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'OBJECTIVES OF THE'STUDY ~






1.1l

1.1.1

CHAPTER 1 OBJECTIVES OF THE STUDY

Description of the People's Republic of China
General Conditions

The People's Republic of China (hereinafter referred to as "China") is
located between the eastern and central part of Asian Continent
(between latitude 18950' and 53933° north, between longitude 79°50' and
134045 east), and covers an area of 9,600,000 km?,

The climate of this country is divided into three zones. They are the
tropical, semitropical and temperate zones, and affected by a seasonal
wind remarkably. = The southeastern area 1s mild and wet, and the
northwestern area 1s generally dry. The feature of the temperature is
very different between south and north in winter. On the other hand,
it 1is wvery high throughout the country in summer., An isotherm of 0°C
in January corresponds to the line connecting Hual River and Quin-ling
Mountain Range, and shows a border of freezing of river or lakes. Raln
falls mostly 1n summer, and rainfall decreases from the southeastern
part to the northwestern part. An isohyet of 800 mm corresponds to the
line comnecting Huai River and Quin-ling Mountain Range, and shows the

boundary of wet area and semi-wet area.

A frosty season 1s between September and May in Dong Bel and the
northern part of Xinjiang between the middle of October and the middle
of March 1n the Yellow River Basin, and between December and February
in Shi Chuan Valley. The mean annual preclpitation 1in the country is
630 mm. The total population of China was 1,045,000,000 (1985). 63.4%
of the population (663,000,000) 1lives din a farm area. The annual
population growth rate 1s only about 1.0%. However, as China has more
than 20% of the total world population, the population of China

increases with the rate of over 10,000,000 every year.



Therefore, the - population ~problem 1s one of the biggest'pplitic31 
and others are the housing problem due - to the over

probléms, k |
cities and also the food problem.

concentration of population towards ) |
The GNP was 778 billion Chinese yuan (1986), and its :composition by

sector is as follows:

Agriculture 41..4%
Industry 41.5%
Congtruction: 5.5%
Transport _3.5%
Commerce ' 8.1%

The labor popilation is 498 miliion (47.6% of the total population):and

its composition by sector is as follows:

. Apgriculture 312.0 million® (62.7%)
Industry  83.5 million  (16.8%)
Connerce 23.6-million (4.7%)
Educatlon 13.0 million ;(2;6%)
Consttuction 20.7 million - (4.1%)
‘Others 45.3 millfon  (9.09%)

As energy source; petroleum, coal and electric power - have  been
producing 131 willion tons,' 870 million - tons . and 445,5 biillion kWh
yearly, respectively. They are self-sufficient and a portion of

petroleun are exported to Japan and other countries.

According to the Seventh National Five-year plan .(1986—1990); the
target economic growth rate is 6.7%, and the target growth rate for
industry 1is 7.5%, for agriculture 4.0% and for.tradé 40%. Accordingly,
the Government of China firstly aims at the increase of facqﬁisition- of

forelgn currency by means of the increase of exports.



1.1.2. Agriculture in China

Agriculture sector covets 41,42 of the natlonal income, and 62.7%
(about 300 million persona) of thc total labor population.  Agriculture
is still main industry in China. ' :

'_The”'cultivared area 'which is 11% of the total 1and ts 1,100, 000 km2,
the irrigated area 40% of the total cultivated area is 440, 000 km and
Athe cultivated arear by  machinery 30.9% of the total is 340,000 km?.
.Chemicdl"féftilizér is _uééd in the area ' ofr' 180,000 km?  which
COtrcsPoudc_to ;6.4%'of the total cultivated area. - '

In ééééﬁt 1yccrs; the agricultural area of this country 1s divided 1nto
three zones based ou the physjcal factors. They are spring—wheat zone
which is located in the north of the Great Wall 1ine and winter-wheat
'zoue which is located in the south of the Great Wall line (dry-farming
zone 1n the north “of the Huai Rivcr) and rice farming zone which is
located in the south of the Huai River.

The Tatlo of a dry field to - a paddy field is 3 to 1. Main farm
products- are food crops and industrial croﬁc; KIu addition, vegetables,
grouds, feed crops:aud green manure creps are produced. The cultivated
area for food ctops “covers almost 80% of the total cultivated area.
Two major:ctops in the arca are ricc plant and wheat. The cultivated
area for industrici cropé; 12% of the total, increases gradually.
Hajor crops in the area are oil and raw cotton. Vegctablcs claSsificd
as other _crops: mainly have been cultivated in the suburbs of big or
niddle—class citiés, " and tﬁeir output. is  increasing along with

industrialiiation and urbanization.

AgriCulturél output increased rapidly between 1979 and 1984 with the

followiug reasons:



1. Introduction of responsible productlon system since‘19z9;_
2. Raising of the purchase price for the major crops;

3. Increasing of the supply of the production mgtetials, farm
' machinery, chemiéal’fértilizer, etc.; and

4. TIntroduction of advanced agricultural technology.

As a result, the Government of China announced “the food problem In

this country has been golved fundamentally” in 1984,

However, the.decréase.of food prbduction in 1985 comparéd ﬁith that of
the year before was 28.33-million tons due to the reformation of the
clreulating price‘system in agriculture products and abnormal weather.
As a result, retail prices for perishable vegetables, egg and meat, and
frults increase 34.5%, 22% and 35.9%, respectively. :Therefore, a
retall price index was Increased By 8.82.in 1985. Big deficit 1in terms
of external trade and decrease of foreign currency reéerﬁe became the
gerious national problems. The 4increase of food, staﬁiiify of food
price and promotion .of export have become the main subjects to reduce

the defieilt,
Agriculfure in Beljing

Beljing, the capital city of China, 1s located in the northern end of
Hua Bel Plain and its area is 1,680,000 ha. The populétion,in Beijing
is about 10,000,000 and about 6,000,000 persons 1ive in the municipal
district (mainly 8 districts). Beijing belongs to temperate ciimate
regions and 1s subject to continental climate, ' The mean annual
teﬁperature is 11.6°C, and the mean minimum ménthiy temperature 1is
4,79C in Januvary. Rainy season is.from July to September, The mean
annual precipitation 1s about 600 nm and'ﬁhe'meah annual evaporation is
about 1,850 mm, .

Seaded area for crops is 640;000 ha, and 83% of ﬁhich are cultivated |
for food crops. Major crops are corn and wheat. On the other hand,
the seeded area for industrial crops is a few. And the seeded area for
vegetables 1s about 57,000 ha, which correspond to 9% of the total
seeded area (Refer to Chapter 8).



The Government of Beljing proposes that the suburbs of Beljing should
be a base for subsidiéry foods, vegetables, milk, egg, meat, livestock,
frﬁit and flowering plant. Especially the vegetable production is
regarded as important. The average area held. by a farmer is about
0.13 ha at présent, but the Government alms at incteasing the area to
be héld .by é farmer grédually, to 0.53 ha,‘l.O ha and 1.33 ha step by
step. In order to achieve the objectives,' the Government is
cqnsidering the introduction of joint control for seedling, rational

‘water_control and farﬁ machines and implements.

Vegetableg are mainlj ﬁroduced in the suburbs within 20 km, and in the
outskirts. between 40 km and - 60 km from the centre of Beijing. And
fhei: outputs are 921,000 tons and 588,000 tons, respectively,
totalling 1,509,000 tons (see Table 1(1).

Table 1.1 Vegetables in Beijing (1985)

Cultivated area Seeded area Qutput

(ha) (ha) (1,000 t)
Suburbs . 12,965 25,009 ' 921
‘Qutskirts 8,268 15,262 588
Total 21,233 40,271 1,509

Source: Beljlng Munlcipal Agriculture Bureau

The demand in Beijing 1s estimated to bel, 650,000 tons and its shortage
is_made up by the supply from other provinces.

Vegetables are transported into Beljing from the northeaét regions 1n
the preharvest season, August and September, and from Hua Zhong
(middle) and Hua Nan (south) regidns in winter. About 70% of output
from the_'subu:hs- and outskirts, and 30% from the other provinces are
supplied to the consumers, in Beijing of 5,500,000. An average dally
consumption per head.is about 500 g.

The present problems about vegetable production are as follows:



1.1.4

(1) Output

The production area in. the suburbs is decreasing as a town area
incrveased. The total output has  been increasing by  the

develdpment of outékirts, but the harvest 1s unstable every year,

(2) Quaiity and wastage

The quality of products becomes poor because of an imperfection of
postharvest techniques and transportation system, The amount of

wastage becomes large, accordingly.
(3) Unstabliity of supply

The bilggest object 1s to stabilize the supply of food throughout
the year.: At present,' the seasonal adjustment of surplus and

shortage of food (quality and variety) 1s not enough.
Beijing Vegetable Research Centre

The Beiiing Vegetaﬁle Research Centre.is located at an area extending
east and west directions along the Beijing Miyun Irrigation Canal in
Baniing Village, Haidian District, Beijing.

The total area is about 12 ha, inéluding the area of main facilities
such as science and research bullding, seed laboratory, management

house, guest house and green hougse, of 3 ha, and ‘the area of

" experimental farm of 9 ha. As of June, 1988, new experimenﬁal farm of

6 ha is being prepared for this project.

The Beijing Vegetable Research Centre was established in 1981 1in
accordance with the ninutes signed In 1980 between UNDP and the

Government of China, by improving the Beijing Vegétéble Research
Station.



1.2

The Beijing Vegetable Research Station was inaugurated as a vegetable

research body managed by both China Academy of Agriculture and Sclences

and Beijing Municipal Academy of Agriculture and Forestry Sciences.

Since then, Ait_was diyided in 1962, merged in 197, and divided again in
978 . As a result, it playsan actlive part of research works under

present-ccndition. The objectives of the Station were as follows..

1. To develop the vegetable productivity in the suburbs;

._2. To stabilize the high output of vegetables which is necessary for

establishing a base of subsidiary foods, _
3. To innovate a technique for improvement in quality, and
4. To_study;fields of breeding, seed, storage, cultivation, quality

_ evaluation, tiséue culture and application of new techniques.

In addition, the Station played the activities for tralning of experts,
complling and publishing - the collected data for vegetable research,

_internationai. technicel cooperation, taking on trainees and so omn.

Training section dealt with training and practice of various
pedialists from the whole country a- few times a year. Extension
activities of new varieties and neW'techniques were carried out at the

production_unit.

The Sration was placed as a lower branch ongeijing Municipal Academy
of Agriculture and Forestry Sciences aand covered a rurel area of
Beijing. However, a uumber'of products have been carryled into Beijing
fromrwide areas - outside Beijing. Establishment of a base of food
production around-- Beijing is strongly expected, Therefore, this
Research Centre was established in order to joln a policy of
agriéultural build-up. by the Government of China and to promote joint

research with other universitles, accademies, etc.
Background of the Survey

The demand for vegetables in Beijing is twlce as mwmuch as the supply

belng carried  from 1ts suburbs, Therefore, 1t 1s very Important to

obtain stable vegetable supply and to diversify i1ts variety throughout

the year along with an 1mprovement of the 1living standard and

population lncrease.



The Beljing Municipal Government esgtablished the Beljing Vegetable

Research Centre in 1981 in order to accompliah the above purposes by

developing the techniques for increasing the yield of VegetableB and

improving 1its quality. However, the regearch facilities and research

field to carry out the research activities have mnot begn prepared
éuffiéiéﬁtly. It is quite necessary to .strengthen and expand the
function of the Centre so as to ahcoﬁpliéh the initial objectives. - The
activities of the Centre will greatly contribute to the extension of
the research resulis, techniques and training of the specialists 'not
Onlf in Beljing but alsc in the whole éountryf' Accordingly, the
Government of China has requested both the grant aid 'Coopergtion in
connection with the préparafibn of the equipment and facilitles and
project—-type fechnical cooperatioﬁ in connection with the 1improvement
of research level, strengthening and expanding the function from the

Japanese Government.

In response to the request from the Government of China, the Government
of Japan through the Japan Internatiqnél Cooperation Agency (JICA) sent
the study team not only for preliminafy survey concerned with grant ald
cooperation but also for a survey concerned with technical cooperation,
and 1t was concluded ‘that these cooperétibns would be effective to
sclve the problems mentioned before. Accordingly, it would be agreed
that the Beljlng Vegetable Research Centre Project was prombted by both

grant aid cooperation and project-type technical cooperatlon.

The JICA sent the basic deslgn study team based on the.result of fﬁe
preliminary survey for grant aild cooperation in .November 1986, and
éubmitted the final vreport to the Government of China im Mareh 1987.
The Exchange of Wotes was concluded between two Governments in April
1987, and the procurement of research equipment and facilities has been

carried out.

The JICA sent a preliminary survey team for technical =cooi)eration in
April 1987, and the survey team confirmed the objectives of tﬁe
project, the objectives of the techanical cooperation and the project
implementation conditions. Based on the result of the preliminary
survey and discussions with the offictals concerned, the JICA sent a
detailed survey team to China in Septembef 1987. The team gigned the
Record of Discussions {(R/D) and . Temporary Scheme of Implementation
(TSI}). Ae a result, the technlcal cooperation has been started.

1-38



1.3

1.3.1

Aﬁ 'pféséntm thfee “Japanege experts have been dispatched. These
speciéliéts are a promology expert, a breeding expert and a project
coordinator. 'However; the irrvigation facilities in the experimental
farm are insufficient in order to carry out the Project smoothly.
Therefore, it is necegsary to 1improve the 1rrigation facllities as

model infrastructure improvement works urgently.
dutliné of the froject

Gran? Aid Cooperation

(1) Objectives

The Project aims at the improvement' of research level, and
strengthening and expanding the research function in the Beljing
Vegetable Research Centre so as to develop the technlques
concerning with the highly stabilized production. and quality
improvement of vegetables. The main objectives of the Projéct are
to ééntribﬁte to the stablilized supply of vegetables throughout
the - year which 1is one of the important policies promoted by the
Beijing Municiplal Government.

(2) Deseription of the Project

The ovefall improvement of the facilities and equlpment will be
made by the Project. As a result, the efficlent regearch work and
improvement of vregearch level are expected to be developed,

Expected activities are as follows:

1) Breeding of vegetables;

2) Standard fbr sélection of éeed and manner of examlnation ;

3) Production control techniques of selected variety's seed;

4) Cultivation techniques of vegetables;
- 5) Physiologicali and biochemical study after harvesting and
o processing technlques;

6) Preservation of geed, evaluation system and information

management; and

7} Training for research workers, experts, etc,



3.

(3 Prbject site

The Project site is located in the Beljing Vegetable Research

Centre,

(4) 0fficial organization of the Project implementation_

Official organilzation of the Project implementation _under the

Government of China are as follows:

1) The responsible agency for ~the Project management is

Beijing Municipal Government.

2). The executioun agency for the project implementation 1is

Municipal Academy of Agricuiture and Forestry Sclences.

the

‘Beijing

Thé materials and. equipment requésted'by the Goﬁernment of Chiga,

and the sites to be installed are as follows:

Equipment

Equipment necessary for breeding.
of new variety

Equl pment neceggsary for the

standardization and its examinatien

method of selected sesd

Equipment necessary for the
development of preduction control
technlques of seed

Equipment necessary for the
preservation and its evaluvation

Equipment necegsary for
physiological and biochemical
study after harvesting

Equlpment necessary for the
study of cultivating techniques

Equipment necessary for tralning

Equlpment necessary for other
research management

" Site of estabiishment

¥xisting research work bullding
and experimental farm

Exiéting seed laboratory and

seed warehouse

Experimental farm and newly
established seed processing
plant . .

Existing seed warehouse
Laboratory building under
construction and existing
regearch work bullding

Existing research work Buiiding
Existing research work building

and enlarged training room

Existing research work bullding

1-10



.The necessary measureg to be undertaken by the Government of China are

as follows:5

1.

5.

To prepare the site, buillding and facilities acéompanying with

‘the Project such as distribution of electricity, air

'_conditioning, wéfef " supply :and drainage, and improvement of

the buildings_neééssary for the Project implementation before
the -day"of delivery and installation of the equipment, It is
very important to complete the bullding ﬁhich_ is going to

construct by .the Government of China as scheduled so as not to

obstruct the start of the Project.

To ensure unloading, customs clearange of the equipment and
materials to be  imported ' for the Project at port of
dilsembarkation and their transportation to the Project Site.

To ensure tax exemption and customs clearance of the equipment

and materlials and services necessary for the Project plamning.

To accord Japanese nétionals whose services may be required in
connection with the supply and sarvices under the verified
contract with such services as may be necessary for thelr

entry and stay therein for the performance of their work.

To permit and approve the works and services necessary for the

Project implementation under the law of "China.

To clear all expenses other than those to be borne by the

Grant Aid Cooperation from Japan.

1~1i



1.3.2 “Technlcal Codperﬁtibﬁ
(1) Objectives

The .cbjectives of technical cooperation are té improve  the

research “level, and to strengthen’ and _eXPaﬁd the research
functions of the Beljing Vegetable Research Centre through the
research cobperation, for stabilized high productivity and quallty
improvement of vegetables. '
(2) Organization
1) Execution agency
Beijing Municipal Aéademy of Agriculturé'énd'Forestry Scienges :
2) Site
Beijing Vegetable Research Centre
(3) Cooperation period
Five (5) years
" (4) Technical cooperation activity
1) Field of research
a, Research for breeding of vegetables, standardization of
gselected seed and its examination method '
b. Research for preservation of seed, and its evaluation and
improvement for information processing system

c¢. Research for improvement of cultivating techniques

d. Physiological and biochemical study after harvesting

1~ 12



1.4

1.4.1

2) Advice and guidance concerning with training of zesearch

workere_and:experts'
3 informafibnéi éxchange necessary for the abqve researchefs
CSiﬂrﬁeceéséry ﬁeasufgs.to be undertaken by the Government of Japan
i)_ ﬁigpatcﬁ-of.expefts

_ 8. . Long term experts

b. Short terq experts
2) Acceptancé of counterﬁarts‘to_Japan for technical cooperation
3) Provision of equipment.necessarf for technical coppefation
(6) _Necesséry measurés to be underﬁakeu by-tﬁe Government of China
1) Provision of land, buillding and facilities for implementation

2) Arrangements for the necessary number of counterpart and

office worker
3) Securing of necessary operational expenses

Policy of the Model Infrastructure Improvement Works

'Project-type Techﬁical.Cooperation

The pfoject type technical cooperation which 1s affiliated with the
model infrastructure improvement works was established following the
provisioﬁ of facilities and equipment by grant aid cooperation from
Japan 1o the Project of the Bedjlng Vegetable Research Centre, The

'0bjé¢£ives of the technical cooperation are to further grant aid

_cooperatioﬁ, and te lmprove a research level in the Centre. A breeding

of vegetables, vegetable cultivation, post-harvest which are main

fields 1in the Projeét will be studled under the technical cooperation,

1-13



1.4.2

The research work for the improvement of vegetable cdltivatiOn will  be
‘As rainfall in the suburbs of

1imit to wutilize

carried out in the experimental farm.-
Beljing averages: 600 mm per year, and there is

groundwater, an effective atilization - of irrigatibn water is an

importént task. A research work and extenglon for water saving

irrigation will be incorporated into the'implementatiOn plan.
Scheme for Irrigation Facllities and Supplementary Facllities

A basic concept for making a plan of irrvigation facilities and

supplemental facilities is as follows!

1) To ° plan the facilities which will dimprove the afficiency of
irrigation water supply '

2y To plan the.optimum irrigation facilities for the openfield and

vinyi house, respectively; and

3) To plan the facilitles in which various dirrigation methods and
irrigation tests such as furrow irrigation, drop irrigation and

sprinkler irrigation will be examlned.

The irrigation area planned in the experimental farm concerning with

the model Infrastructure improvement works are as follows:

1) Open fileld About 7.3 ha .
2) Vinyl house About 11,000 we {(Vinyl house d1tself will be
' constructed separately.) '

3) Wet house About 1,400 m?2
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2.2

2.3

CHAPTER 2 PRESENT CONDITIONS

Project Area

(1) Location

Beljing Village, West Suburbs, Beljing

(2) Project Site

Beljing Vegetable Research Centre under Beljing Municipal Academy

of Agriculture and Foresttry Sciences
Executlon Agency

(1) Responsible Agency

The State Science and Technology Comnission of the

Republic of China/Beijing Municipal People's Government

(2) Executlon Agency

Beijing Municipal Academy of Agriculture and Forestry Scilences/JICA

Present Conditions of Project Site

As for the detailed design survey of the model infrastructure

improvement, the gtudy team has collected the data offered by Chinese

counterpart. The study team has conflrmed site conditions

out the fileld survey etc.

The results of the survey are as followsa:



2.3.1 Natural Condition

(1) . Topography

(2)

The suburbs of Beijing Municipality which 1is a part of Hua Beil
Plain has partly small high and low portions, but 1t is generally
flat.

The project area 1s included in a part of Hua Bei 'Plain,
According to the topographic map of Beljing Municipal Survey
Degign Division offered by the counterpart, the elevation of the

project areda is 52 m —~ 53 m.

As the border irrigation is carried out in both old and new

fields, the ground elevation of the filelds is COnsideréd to be
flat in case of the construction of the pipeline.

On the basis of the plan of Vegetable Research Céﬁtrei(sdale
1:500) drawn by Beijing Academy of Survey Design in the Irrigétion
and Power Department and the  topographic map (scale 1:2?000)'of
Beijing Municipal Survey Division,'thé survey team cpnducted the
confirmation sufvey in the field. As a result, these maps are

accepted on the bage maps for detailed deéign.
Geology and soil
(a) Geology

As for  the shallow layer, the study teanm examinéd the
condition of the pit excavated for the founddtion of the new
tralning building. As for the deep layer, the geologicél
1og$_ on No. 1 and No. 3 Wells are provided (refer to
Chapter 8). ' '

The surface soil in the shallow layer is of 0.2 -~ 0.3 m thick
and followed by the loess layer of 2 ~ 3 m thick.'_The yvellow
sand layer with gravel of 40 - 60 m thick exists underneath.



" As for the foundation works for the bulldings, the plle
foundation works has not been conducted In the area, The

direct foundatlon 1s common.

- Judging from the above fact, the bearing capacityof the soll
1s strong enough for the civil works,

(b) Soil
The soil. data offered by Beiljing Munlcipal Academy of
Agriculture and Forestry Scilences are shown in Table 2.1,
According to.the result of the soil analysis and Chinese soil
claSsification' {or USSR clagéificatioh), the so0il of the
project gite is included in the heavy loam,
It is possibly mentloned that 1t 1s the clay loam with the
strong water retaining capacity. '
Table 2.1 Characteristics of Soil
Present Field New Field
- Item - .
0-01m 0.1-0.2m 0-0.1m 0.1-0.2m
' Real Specific Gravity 2.66 2.66 2.67 2.68
Apparent Specific Gravity — 1.17 1.25 1.42 1.31
Field Capacity 32.18 26.76
Permanent Wilting Point ~11.0 _ 11.0
| <0.05 43,94 48.03
Soi1l <0,01 20.55 23.61
Grading <0.,006 15,40 17.50
. 0,001 ' - 9.35 7.32
‘Soil Texture Heavy Loam . 7 Heavy Loam
Basic Intake Rate 23 mm/hr

Source: Beljing Vegetable Research Centre



(3) Groundwater

(a)

(b)

 According to the pumping  test.

Groundwater and water capacity

of No. 3. Well (conducted. on
Feb. 17, 1987), .the groundwater level ig ~23 m and ' the
pumping capacity is 737 n3/min. with drawdown of 3 m.

The storage capacity 1is big encugh for the Project, judging

from the above mentioned figures (refer to Chapter 8).
Water quality
a) Hardness

~Caleium and magnesium which are the hardness factors are

included in the natural water.

In case of water with high hardness, a scale 1s producted
in the pipe and it 1s not good for  the industrial
facilitles especlally boiler.

In case of the sprinkler and drip irrigation system, the
clogging. is occurred and it is necessary to take measures

against the scale.

The result of the water quality analysis of No. 3 Well by
Beijing Municlpal Hydrology  and Geology Engineering
Corporation 1s shown in Table 2.2. '



Table 2.2 Reéults of Water Quality Analysis (No. 3 Well)

Unit: German hardness

Itenm __Total'Hardnééé Temﬁbraryiﬁardﬁess Permanent Hardness Mg:ﬁ:re—
Measured . . ‘o5 5 168 1047 87.3.4
Value : :

Table 2.3 Classification of Water Hardness
Cermany (°dH) © 7 u.s.A. (cacO3 mg/1)
Soft Water: 10° or less Very Soft Water . ':; ¥50_ppm.6r less
o : ~ Soft Water : 50 - 100 ppm
Moderate: 10 - 20° A Little Hard Water : 100 - 200 ppm’
T Hard Water -3 200 - 300 ppm
Hard Watérf 20° ‘or more Very Hard Water : 300 ppm or more

Note: German Hardhess_l°_=_l7.9 CaC03 mg/1

The hardness of_-the' water “1s 16.8 and classified as
Modératé. Therefore, 'thgr_measures“against hard water is

necessary for the irrigation facilitles.-
b) pH

" The pH.of the water is 7.9 and classified as Slight
Alkaline. However, thls water 1s sufficient enough as

irrigation water.
c) OQther contents

CN and other harmful substance Gf the .chemical components
are not 1ncluded. . However, the fine sand was 1lifted up
during puﬁping; It is necessary to provide some settling

measures In the reservolr,



(4} Weather

The weather of BeijiugIMhnicipality {a shown In Iabler2.4.

Table 2.4 Wéaiher Conditions in Beijing Municipality

Measured

Section Item Value Remarks
Mean annual temperature _ 11.6°6
Mean minimum monthly temperature ~4.4
Temperature Mean maximum monthly temperature 25.5
Maximum temperature 40.4
Minimum temperature ~27.4
. Mean annual precipitation 608 mn  About 80% of annual
Precipita—- Maximum annual precipitation 1,169 precipitation is
tion Maximum daily precipitation 244.2 June~Sept.
Mazimum snowfall 23 em
Mean annual humidity 59.1%
Mean maxloum monthly humidity 80% Mean monthly
Humidity {Aug.) relative humidity.
Mean minimum monthly humidity 41% ~ ditto -
(Jana) :
Mean annual evaporation 1,839.6 mm Irrigation perilod
Evaporation : {Apr.-~Qct.)
Mean maximum monthly evaporation 291.1 1,155.7 wm
(May)
Daylight Mean annual daylight 2,540 hr
Depth of
Frozen Maximum depth of frozen earth 85-100 et (Haidian 56 cm)
Barth
Annual most frequent wind N Mean méxiﬁum
Wind direction monthly wind
Pirection Frequency 14% veloclity is
and Mean maximum velocity 23 m/sec 3.5 m/sec during
Velocity Direction W N the irrigation
Mean amnual wind velocity 2.6 m/sec period. '




Climate of Beljing Municipality is hot in summer and dry and cold
in winter and there is yellow-sand storm in April and May.

It rally belongs .to the contlnental monSpon climate zone of the
temperature zone, but mean annual precipitation is 608 mm and mean

annual evaporation is more than 1,800 mm,

This means that the project site I1s included i1in the dry
agricultural area and it 1is certaiﬁly necessary to provide

irrigation for proper cultivation inlthisrarea.

2.3.2 Condition of Social Infrastructure

(1) ERElectric power

(2)

The voltages of the power supply in Beljing Municipality are:
voltage 18 380V of three-phase and 220V of single phase, and the
frequency 1is 50 Hz. The power supply of = Beljlng Vegetable
Research Centre is 320 kVA at present,

Distribution 1line to the Centre is made with two-way system
against power fallure in order to keep the equipment lostalled
with this project work safely.

In the case of increase of the power demand in this project,
Beijing Munlcipal Government has agreed to accept the application

for increasing the power supply from the Centre preferentially.
Heat source

Coal (lump coal and powder coal ete.) is generally used as heat

source in China.

Use of petroleum 1s only permitted for industrial raw materials
and transportation. The Centre 1s using Da Tong coal (4,200 -
4,600 Keal/kg) a3 heat source and its annual consuaption ls about
400 tom,



(3) Water supply and sewerage

Water supply and sewerage fatlure in Beljing Municipality are in
. ‘ . _ . : )
good condition. -~ Minimum ~water pressure is l.BIRB/CM .
of water 1s 150 ppm and 4is included 1in the hard water (100

Hardness

200 ppm) range.

The scale of water supply facililties in the apartment houges for
diplomats are removed once a year., In case of ‘the eguipment which
does not accept the scale, it is Hecessary to treat tge gard water
fo soft. Water resources for water supply in Beijing Municipality

are Guan Tiﬁg and Mi Yun danm.

However, the lack of _supplying water always occurrs dus to rapid
inéiease of population in Beijing Municipality. = Beijing ‘Municipal-
Government always calls for saving water and glve the major
consumers (school, hospital and factory etc.) the upper linit of

water supply.

if wéter consuﬁption of these major consumérs ' excéeds_ the
“regulated vbiume, they must pay the progressive éxcess charge (10
to 50 times). Water supply was used for the doméstic water, but
it was stopped because of its low water pressure. The well water
is used for both the domestic water and irrigation water in the

Centre now.

The annual well water consumption in the Centre 18 regulated at
300,600 wd or less. Design annval domestic water volume is
40,000 m3. '

Sewerage is connected to Beijing public sewerage network by

with/0500 mm concrete pipe.



(4)  Road

The Centre ls located in the fileld of Banjing Village, Haldian
~District of Beljing surburbs, The connection road from the
national road is narrow and it 1is difficult to pass through by

large vehicles such as a trailer.

However, there is no problem for the transportation of the
matgrials'to thé.Centré because there is a road of 5 - 6 m along
Beijing Miyun Irrigation Canal up to the main gate of the Centre.

(5) Communication facilities

One direct-telephone line and one operation telephone line are

available In the Centre at present.

It is expected.that_the use of telephone will Increase due to this
project. Therefore, 1t 1s recommended that the installation of

two new lines including facsimile or more.
2.3.3 Present Conditlons of Beijing Vegetable Research Centre
(1) Organization and operation

Beljing Vegetaﬁle Research Centre (BVRC) is maintained by China
Aca&emy ‘of Agriculture and Science and Beljing Municipal Acadeny
of Agriculture and Forestry Sciences (BAFS) and the director of
BVRC 1s concurrently vicemprgsident of BAFS.

BVRC and BAFS ére Independent organizations, but the researchers
“of BAFS .concurrently hold the poéition of BVRC. At present, the
system of the research divisiéns and sections is not clear. The

Centre adqpts group System for each study item,



The research filelds are divided into six department as follows:

(a) Department of Breeding Study:
' Variety establishment
Authorization of disease~proof

(b) Department of Seeds Study:
Seeds physiology
Seeds blight
Test of seeds authorization
Seeds processiﬁg |

Seeds preservation (variety source)

{c) Department of Post Harvest Study:
Physiology and biochemistry after harvest
StOrage

Preservation

(d) Department of Cultivation Study:
Cultivation
Facility cultivatidn
Crop physilology

(e) Department of Quality Evaluation Study:
Nutrltion analysis ' '
Nutrition quaiity

(£) Departmenf'of Tissue Culture Study:
Tissue culture,
‘Multiplication of virus

Number of staff of the Research Centre 1s 167 persons. Sclentist

is8 66 persons consisting of high~ranking' staff (8 persons),
intermediate staff (34 persons) and elementary staff (24 persons).
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‘Teﬁ péid ppétgfaduates-are also working in the research section.

The budget of the Centre consists of the maintenance cost and the

'study.expenditure.

The annual maintenance = cost is 600,000 yuan (actual amount in
1986) whieh is provided from Beijing Municipal People's Government.

The Centre gets the study expenditure from the State Science and
‘Technology Commission, Minlstry of Agriculture, Tivestock and
Fishery, China Academy of AGriculture and Sclences and Beljing
Municipal Commission £for Science and Technology etc. The average
budget for study 1s 20,000 yuan per year for each study item.
(2) Present conditions of the facilitles
(a) Building facilities

The existing bulldings of the Centre are shown in Table 2.5.

Table 2.5 Existing Buildings_df the Centre

‘Description Number Area (m2) Remarks
Research work building 1 2,226 Two stories, PC
Seed 1aboratory'building 1 447 One story
Gfeenhouse L 3 430
.Glass house and study house 3 830
Laboratbry of physiology and

blochemistry after harvest 1 940 Two stories
_Guestrhouse. 1 400
Boiler, Bathroom, restaurant 3 2,020
_ Administrative office 1 1,500. Three storiles
Others . 4 1,160  Rebuilding is required.
(garage and warehouse, -etec.) '

Total 18 9,953
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China will construet the new buildings shown in Table 2.6

with the by local cost portion of the Grant Ald Cooperation:

Table 2,6 Planned New Buildings for the Centre -

()

'Descripfion No. | Remarks -
Centfél'lébbratofy building 1
Seeds processing plant 1 _ .
Model laboratory 1 - Budget: 4,150,000 yuan
Workshop _ 1
Warehouse of farm implenents 1
Extended garage 1

Total ' 6

{b) The site of the Centre and farm

The total area was 12 ha, consisting of 6 ha for buildings
and 6 ha for the experimental farm. The Centre has procured -
the new farm land of 6 ha for the Project, Therefore, the

total area is 18 ha at present.
Water resources and irrigation facilitles

Existing water resources are No. 1 and No. 2 Wells. Existing
irrigation facility 1s the pipeline (1 = 350 m, 0100 mm,
cast-iron plpe) connecting the farm with the elevated water
tank (H = 24 m, V = 30 a3),

These two wells lrrigate the existing farm of 6 ha. One deep

well was constructed in the new experimental farm. ~ Rach

~wellhas limiﬁatibn of extraction. The approved éxtfaétion

capacities of No. 1 and No. 3 Wells are 85 3 per hour aund
that of No. 2 Well is 30 m3 per hour.
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2.3.4 Investigation of Local Construction Materials

fThia_fpfoject is the construction works of the irrigation facilities for

‘the experimental farm in the Centre.

Deeﬁ well pumps of No. 1 and No, 3 Wells shall be ihstalled by Grant
Aid' Cooperafion; The reservolr and delivery pump shall Be_ébnstiucted
and installed by Chinese side. Main works of ,thié prbjéct is the
Installation of the irrigation facllities such as pipeline, sprinkler
and drips etc. |

The éurvey_team'cqnducted thé investigation of the major conétruction
‘materials. They visited Beijing Plastics Factory No. 7 and Beijing

' Plastlc Product Factory for the pipe procurement.

The former is the biggest plastic pipe producf factory in Béijing, but
only moved to the new site in Jan. 1988 and the machines are under

Installation.

It wili_ start the _prodﬁctibn of pipes (gl6 - 63 mm) with I.S5.0.*
“Standard around July 'of' Augﬁst. .it'tékesnI.S.O. standard for pipes.
The pipe'oflﬁ mnore than 100 mm can be produced with special order, But
the supply'will be too late for this projec, even if orderedt,

Beijing Plastic Product Factory is located in Daxing. It produces
pblyéthylene'(PE) and- polyplopylene pipes, but not produces polyvinyl
chloride (PVC) pipes. Pipes with 1.5.0. standard are produced upto
o 200 mm. : '

Fittings such as elbow, cheese and reducer are produced ﬁpto ¢ 90 mm

outside (o 75 mm inside).

* the International Organizatlon for Standardization
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In case of production of the fittings of

10,000 yuan for each form and production per

are . required. it 4s  too late for this project and the

Therefore,

procurement of Chinese pipes is not possalble.

large slze, investrent of

1ods of about three mpnths

The conditions of the procurement of construction materials. are showmn
in Table 2.7, '
Table 2.7 Conditions of the Procurement of Construction Materials
. _ - Local
Item Condition.s l_’rodurement
Cement Available fdr'#&rioﬁs cement, Necessity Yes
of government approval for getting in '
quantities (difficulty of getting in
quantities)
Coarse and fine Available for various kind Yes
aggregate '
Briek Easy for getting Yes
Sizet 240 x 115 x 53
Concrete block Difficult for getting (few supply) Yes
‘ Size: 400 x.195 x 180
Conecrete Mainly making infield Yes
PVC pipe Available for small slze, Pressure pipe No
upto 50 am, Not avallable for large
- size I.§,0. standard
PE pipe I1.5.0. standard, Pressure pipe available No
upto 90 mm
Cast iron pipe Available Yes
Reinforced concrete  Available Yes
pipe
Steel pipe Avallable Yes
Manhole cover Avallable Yesg
Steel plate Avallable Yes
Necesslty of government approval for '
procuring in guantities
Form Avallable for steel form in small size Yes
Pump Small pump, Available for speciai”order fés:
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' 2;3,5' Investigation of Contractor

' In case of uéing Chinese contractbf, JICA will contract with a
_ construction,porpdration, The construétion corporation is ome of the
agencies of & local government., In case of Beljing, a construction
' COrboration_is an organizatlion under the construction bureau. of Béijing
Muﬁicipé} Government, - Therefore, it is difficult to order and choose a
: cohstructidﬁ'corporation by the client side, Any competitive tendering

hag not been conducted.

The study :téam visited and Investigated the field office of a Japanese
congtruction company that was conducting construction works under the

Japanese Grant Aid. The following are the resulis of the intervlew:

(1) In the selection of a Chinese construction corporation, Japanese

side must accept the contractor recommended by Chinese side.
(2) Compefitive tendering has not been conducted in China.

(3). It is difficult to procure a large amount of main construction
materials gsuch as iron and cement even with the government
permission. Government can decide the priority of supplying
materlals. The ﬁbrks is sometimes suspended by a lack of

construction materials.

(4) The prices of materials are different 1In case of .procurement by
Chinese contractor and foreign company. Double pficé system 1s

applied. This system is applied also for malntenance expenditure,
- The Centre has the same oplnion as the above and wants to make a
contract with JICA directly for Model Infrastructure Improvement Works,

i1f possible,

The Sﬁudy team has discussed with JICA Beijing branch office and

_ headquarters about the above matters,
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The following are the results:

1)

(2)

Tt is difficuit to make a contrdct with the Centre, but it is

possible to make &  contract with the construction corporation

‘recommended by the Centre.

If the. Teason why the competitive tendering 1g lmpossible is

cleayr, a free contraét is acceptable.

‘Therefore, it is recommended that a free contract system is appliéd for

this project implemeﬁtation with the fpllowing reasonst

The reason of an optional contract:

(1

(2)

China doesn't have a &ystem of competitive tendering. Chinese
government 1s recommending the introduction of a competitive

tendering system, but this system is not established yet.

Therefore, iﬁ case that a foreign company (JICA 1s also reglstered
as’ Japanese enterprise) executes a construction works iﬁ China,
the =~ foreign company wuses  the Chinese company ' recommended .by
Chinese sgide. Moét Chinese éonstfuction corporationé are- the
state agencies aﬁd their staff are public sector ﬁorkers. There
1s no experlence that a foreign company freely has chosen one
Chlnese company among some com?anies. Egpeclally, there 18 no

experience of the competitive tendering,

Beijing No. 2 Construction Corporation recommended by the Centre
has a contract for building construction and civil works 1in the

Centre at present.

This corporation 1s constructing the laboratofy 'bhildings, the
base of the greenhouse and garage with the contract of 1local

portion of Grant Aid Cooperation. And it knows well about the

- situation of the eite and the pipe fitting works ‘which is’

indirectly related with Model Infrastructure Improvement Work.
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CHAPTER 3 PROJECT PLANNING

Outline of the Project
Outliné of the Improvement Works

An Iintroduction of water saving cultivation to the  technical
'cooperétiqn program 1s one of the important objectives of the project.
In this model infrastructure Improvement works, the construction of
irrigétion facilities which can manage water saving irrigation practice
will be carried out. The amount of annual precipitation im the Project
sité is estimated to be 600 mm, and the amount of more than 80%Z of the
total concentrats in wel season, June to September. Due to the above,
they commonly suffer from shortage of water in Beijing muniéipality and
it is obvious that the establishment of water saving cultivation is
important. In order to carry out complete research on water saving
irrigation by Japanese experts, the construction of irrigation
facilities 1is very importaﬁt. It is recommended that these facilities
be constructed as the model infrastructure improvement works by

Japanese technical cooperation.

Because of the features of an experimental farm, varlous kinds of crops
are grown wlth different growlng period 1in the Centre. This 1is Dbig
difference between normal cultivation and experimental cultivation.
Therefore, dirrigation facilities in the Centre must have the function
to meet the various kinds of water requirements. Furtherore, due to
the instruction f£rom Beijing Municipality, the extraction amount of for
irrigation 1s limited. Also, countermeasures agalinst scale problem are

required due to hard water.

The 1intake faclilities of Iirrigation system which consist of a storage
tank, discharge plpes from No. 1 and 3 Wells to the storage tank and a
booster pump with pressure tank from the storage tank to farm flelds

will be constructed by Chinese side. Submergible pumps for No. I and 3



3.1.2

Wells will be 1nstalled by Japanese Crant Ald, and water level gauges

for an automatlc regulating system between submergible pumps_ and the

storage tank will be supplied by this Model Infrastructure Improvement

Works. In the irrigation system, four automatic metering valves are

planned to dimstall in order to

and automatic relay irrigation syst

obtain accurate water amount measuring

em for A, B, C and D farﬁ'plots.

Before'the final._agreement on this proposed improvement works, the

. Chinese authoritles concerned . lequested to install ultramodern

equipment (e.g., an automatic irrigation system with computer :and field
moisture censors) hy emphasizing a demonstratlon purpoee of ~ the
Centre, .However, they have agreed this proposed improvement plan,
because tﬁey.'have understood ‘that the present technical’ reSearch level

of the Centre is water saving irrigation_one.

A plan for construction of elevated tank was caneelled beceuse .of the
Project site being included im the desighafed'jgreep :efea. The
designation prohibits the construction of buiidinge- 20 n or high or
more. Finally, it has been: agreed upon that the Chinese side will
construct a storage tank and a booster pump with pressure tank as an
alternative plan, The design calculation of these facilitieq wae

carried out 1In this design work for the sake of the Chinese slde (refer
to the Chapter 8).

Irrigation Area

The breakdown of net irrigation areas in the experimentai fafm of 12 ha
is shown in Table 3.1,
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Table 3.1 Irrigation Areas

' ii;:s Area'(ﬁz) Irﬁiﬁziion ~ Farm Cd§dition B
A 7,600 No. 1, No. 3 Well Open Fleld
B 11,200 " | "
¢ 6,600 " )
D 12,600 " ! : |
Eq 5,280 " Vinylhouse 10 m x 33 @ x.l6 houses.
Eg 4,851 " Open Field
F 6,070 " Vinylhouse 10 m x 35 m x 5 houses
10 m x 24 m x 10 houses
8mx 24 mx 10 houses
e 3,300 " Open Field |
Gy 7,150 "
H 1,440 " Net House 10 m x 48 m x 3 houses
10,000 No. 2 Well Open Field
J 9,562 " "
Total 85,713
3.2 Planuning of Water supply

3.2.1

Amount of Intake Water

The irrigation water in the Centre will be supplied by two existing
deep wells and one mnew deep well which has been dug for the new

experimental farm of 6 ha.

The irrigation plan is prepared on the basls of the 1im1tétion of
extraction of groundwater ordered by Beijing Municipality which 1s
summarized in Table 3.2, The limitation for No. 1 and No. 3 Wells is
85 m3/br and for No 2 Well is 30 m3/ur. The esfimated . Water
requirement 1s 872 n3/day. It will be cccurred shortage of 58 m3/day

and a shortage of 1,798 m3 (= 58 x 31) per month in Auguat. However,
precipitation in August 1s the most one

precipitation day of 5 mm or more

23.8 times per year,

through a year and the
in August are 6.7 times within

Therefore, it is expected that there are rainfall
of 30 mm (= 6 x 5 mm) or more 1n August.
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-If the water requirement of 30 mm will be saved for 7.4 ha of the open
field, it amounts to 2,220 m3 (= 7.4 ha x 30 mm) . It 4is considered
' thét the “water requirement 1s sufficlent together with rainfall in

August of the most serious restriction during irrigation period.

Table 3.2 Restriction on Groundwater Consumption

PeriOd'Jan.“Mar.:Apr.*May June July Aug., Sept. Oct.-Dec. Anmnual

Total 71,848 56,008. 29,866 27,053 25,253 30,259 65,656 305,943
Daily®  798.3 - 918.1 995.5 872.6 814.6 1,008.6 713.6 -

% paily water consumption includes domestic water of 110 m3/day.
3.2.2 Water Quality and Countermeasures

According to the results of water quality analysis for No. 3 well made
by -Béijing hydrogeological engineering geology company, the water
hardness has been measured at 16.8° which included in a range of medium
hardness (10° to 20°). Therefore, scéle in sprinkler and drip-line
should be washed out.by_cﬁemical golution of chlorine acid. Cleaning
work should- be carried out twice a year by injecting chemical solution

through equipment attached to the control heads .
3.3 Basic Factors for Irrigation Planning
3.3.1 Topography, Climate and Soll

The conditions of topography, climate and soll are described 1in the
Section 2.3.1 Natural Conditlons of the Chapter 2,

3.3.2 Crop Water Requirements

‘Crop wafer requirements can be estimated by various methods. In the
Centre, various kinds of crops with different growing periods will be
cultivated at the same time. Therefore, the estimation of the optimum
crop water requirements 1s very difficult 1n consideration of the

future combination of cultivation. Crop water requirements for the



be 8 mm/day due Yo lack of

. : mpirically estimated tO : | :
irrigation plann.are exp e ttan

recorded data around/in Beljing Municipallty. . Leivatic
(refer to Table 3,3); the amount of 8 -pm/day 1s enough for  the cultivation of

almost all kinds of vegetables.

Table 3.3 Crowing Period and Crop Water Requirement for Vegetables

Growing Total Water Crbp Water
Crops Period Requirement Regquirements
(day) {mm) (mw/day)
’ + -
Cabbage Vab 0 30 5 - 2.7
11-3 - 4.5
Lettuce 40 ~ 100 450 7.9
b - 1.6
Onilon 90 -~ 250 400 ~ 600 6.7 - 9.4
Spinach 35 - 40 250 7.3 - 6.3
Sweet Corn 65 - 100 450 6.9 - 4.5
Beet 60 - 70 450 7.5 - 6.4
Carrots 68 - 85 400 6,7 — 4,7
Cucumber 50 - 75 450 97d76’4
Pumpkin 85 - 120 450 5.3 - 3.8
0 L
Red pepper 60 - 85 3 a+450 7.5 - 5.3
Melon 80 - 120 600 7.5 - 5.3
50at 10.0 - 6.0
Tomato 60 ~ 100 600 8.0
6-4 s 457
Watermelon 70 ~ 95 450 - 600 8.5 - 6.3
' ' 7.4
Sweet Potato 40&+i50 450 3.0

Source: Reserach by Desean & Gillirra

Yookendo Vegetables of the World”,



3.3.3 Estimation of Water Use Efficlency

(1)

(2)

Effective Depth of Root Zone

An effective depth of root  zone differs according to dindividual

crops and soll conditions and is influenced by irrigation method.

As mentioned before, as the crops planted in the Centre are

various, it is difficult to determine a certain effective depth of
root zone for. the irrigétion planning. Geﬁerally speaking, an
effective depth 18 50 ¢m or  less. d1n Japan In case of good soil
conditions, (e.g. for Alechi Irrigation Project, a depth of 20 to
40 cm  has .been adopted.). In the United States, however,
effective depth is generally estimated to be 30 to 90 cm and
lafgeiy affected by soill conditions._ '

In Hua Bei ‘plain, China, depth of plow layer is 20 to 30 cnm.
Based on this fact, an effective depth of root =zome can be

eatimated to be around 40 cm.

Moisture Extraction Pattern

'Wéter consumption of crops Is influenced by soil texthre,

cultivation practice, irrigation method, etc. The experimental
farm is simply covered by loess layer. Therefore, the standard
molsture extractlon pattern prepared by Shockloy is adopted for

the planning. The standard molsture extraction pattern consisgts

‘of four layers with thickness of 10 c¢cm each. Distribution of

molsture extraction pattern varles with every layer; 40, 30, 20
and 104 from the first layer.

40% 10em -
. 30% 10en

: ] 40cm
209 10cm

1026 : T0en

Pig. 3.2 Soil Moisture Extraction Pattern



3.3.4 Considerationof Trrigation Method

(1) Soil Conditions

Basic intake rate of soll is one of very d1mportant  factors for

aslection of jrrigatibn method. Baslc intake rate -is mainly used

to estimate deep percolation logs. For example, in: cagse of sand
with high basic intake rate ai amount of deep percolatiOn lossg
@111 be considerably big, and an irrigation method which takes a

long  time 1s not recommended. In Table 3.4, the relationship

. between basic intake rate, and irrigation method is summarized,

According to the classification, either irrigation methods, spray

jrrigation or surface irrigation, can be adopted In the

‘experimental farm which has 4 basic tntake rate of 23 mm/hr.

Table 3.4 Basic Intake Rate and Irrigation Method

Basic Intake Rate (mm/hr) Trrigation Methods
High : 75 or more Spray
Medium: 40 to 75 ' Spray, Surface
Tow ¢ 40 or less Spray, Surface

(2)

(3)

Climate Conditions

Spray dirrigation is not sufficient in the case of wind velocity of
over 5 m/sec. In the Project gite, waximum mean wind wveloclity
during Iirrigation period, April to October, has been observed to

be 3.5 m/sec in April. Spray irrigation wethod can be applied for
the plan. -

Land Slope Conditions

The  experimental farm 1s generally f£lat and there 1s o
topographical constraint, ' |



~(4),:Water'5ﬁpply Condition

'To;al‘watgr,consumption of the'Centfe 1s 1imited up to 300,000 m3
ﬁer,IYeér (1ﬁciuding. 40,000 m3 of domestic water). Therefore, in
fﬁeﬂcase 6f'sufface irrigation, éhortage of drrigatlon water wlll
happéﬁ due to 1ts high percolation losa of the gystem,
Introduction of spray irrigatidn and/or drip irrigation which have
high iriigatidn_ efficlency is . recommended, Irrigation

'éfficiencies of varlous {irrigation methods are summarized In
Table 3.5.

Table 3.5 Irrigation Method and Efficiency

R Water Application Conveyance Irrigation
Irrigation Method Efficiency Loss Efficiency
: (%) (%) ¢9)
Drip - 95 or more 5 to 10 85 to 95
Sprinkler 80 to 90 5 to 10 70 to 85
Surface 70 ' 5 to 10 60 to 65

3.3.5 Irrigation Planning
{1) General

In addition to basic factors which are mentioned in Section 3.3.4,
some other factors such as 1rrigation hour, irrigation interval,
land use (open field and/or greenhouse) and irrigation purpose are
required for 1rrigation plannlng. The experimental farm conslsts
of both open field and greenhouse, and 1n order to cope with
various experlmental requirements, the proposed irrigation system
should be able to fit t6 drip, spray and/or surface irrigations in
all farm plots. For thls purpose, control-head control system 18
adopted; Surface _irrigation, however, can be carried out in some
plots only at the same time due to the restriction on water

consunption by Beijing Munlcipality.



(2)

(3)

ule of the -Cehtrei-*the'trrigatioﬁ

To meet the operation sched . . . t!
ts in one day. with _an-'irrigation

system has irrigate all the plo
hour of eight hours or less.

should be 7.7 am/hr or less. - Because .
third or 1less of basic intake rate

Furthermote, irrigation intensity

irrigation ,inteﬂsity"in the

flat land should be one
(23 min/hr in the Centre).

According to the operaﬁion schedule: of  the Centre, “one  day
irrigation interval 1s requested. However,
possible based on the aloglation of TRAM. fTwo day irrigation
{aterval for drip irrigation 1s derived from DTRAM -and . ‘the

six day interval is

imaginary TRAM in total area (refer to Chapter 8).

' The following conditions are applied for the 1rrigation plan:

1. Irrigation interval : 1 day

2. Irrigation hour : 8 hours or less

3. Irrigation intensity: 7.7 mm/hr or less

Irrigation System

Two irrigation systems are plaoned based on water supply from
three wells. One 1irrigation system will "depend on Wo. 1 and 3
Wells, and the other on WNo. 2. Well., Table 3.1 shows the
irrigation systems and their irrigation areas.

Conditions of Irrigatidn Planning

The conditions of the dirrigation planning are 'summarized in
Table 306. |

3-10



| Table 3.6 Conditions of Irrigation Planning

Item S Valae © Remarks
erp'water'fequirements 8 mm/day
IRAM 55.96 um ~ DTRAM 47.56 mnm
irriééﬁibg interval : 1 day |
Application efficiency 95%
Cohvéj..r.énce' loss . - 5%
Irrigétion;éfficiency 90%
Net water requiTements 8.0 mm/day
Gross wﬁteriréqqiréﬁents 8.9 ﬁm/day-
Field Wafef'reqﬁiréﬁénts 8.4 mm/day _
Irrigation syatem A-H 6.62 ha ' No. 1 and 3 wells
N 1-J 1.96 ha - No. 2 well
Irrigation hours ' 8 hours

-1






CHAPTER 4

- DESIGN OF IRRIGATION FACILITIES






4.1

4,1.1

CHAPTER 4 DESIGN OF IRRIGATION FACILITIES

Contents of Irrigation Facilitles

The irrigation facilities which will be comstructed 4in this Model

'InfraStructure Improvement Works consist of pipellne system and its

reléted structures except gome intake facilities as mentioned in
Chapfer Z. The design calculation for these intake facilitiles,
however, has been carried out in response to the request of Chlnese
side. DBecause the results of the calculation of pressure and discharge
of the intake facllities aré the basis of the design of pipeline
system. The summary of the calculation is shown below {refer to

Chapter 8).

Pump capacity : 1,500 lit./min.
Required head : 40 m

Sprinkler nozzle pressure ! 25.0 m
Friction head loss : 8§.0m
Pump head loss H 3.0 m
Actual pump head : 4.0 m

Total 40,0 m

Required volume of the pressure tank which should be attached to the
booster pump is estimated to bde 1.6 to 2.1 m3. The layout of the
pipeline system ig shown in Fig. 4.1.

The planned irrigation facilitles are respectively explained as follows:

Control Head

In comsideratin of the purpose of the experimental farm, the Iirrigation
system that will allow the change of various kinds of 1rrigation
ﬁethods such ag drip, sprinkler and surface irrigation 1Is required.
Therefore, control heads are required in order to adjust water pressure

for different terminal systems in every plot (see Fig. 4.3).
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4.1.2 Automatic Metering Valve

4.1.3

In_ofder to measure the amount of irrigation water, automatic metering
valves are - installed for A, B, C and D plots, and E and ¥ greenhouses.

The”éﬁféﬁétic metering vaiVes are automaticaliy closed after spplying

pre-get amount of water. A hydraulic relay system iz applied for A, B,

¢C-and D plots so that these plots 1s automatically irrigated one by one

in order.
NO;.Z_Wéll and its Irrigation.system

I and .J_ plots_ (approx.‘ 2 ha) are irrigated by No. 2 Well using the
ekistingfﬁ#mp; ~Spfink1er irrigation will be mainly carried out, even
though'_éoﬁtrol ‘heads are insta1léd, Specifications of the booster pump
for this block are also shown in Chapter 8.

4.1.4 Mini Sprinkler for Net House

4.2

Narrow Net Hoﬁsés located in H plot will be irrvigated by mini sprinkler
system thrbughrlﬂydrants: which are installed at each net house. Eight
sets of mini sprinkler system will be required.

Hydranlic Analysis

Selection of sprinkler, drip-line and others have been firstly carried
out :accordiﬁé to the soil conditions and intake facilities, and
specifications of irrigation apparatuses have been decilded,. Based on

the specifications, the hydraulic calculations are performed.

In the case of the establishment of irrigation system, the system 1s
divided into two blocks by the wells. The block under No. 1 and 3
Wells 1s further _divide& into two sub-blocks which have approximately
the same area for thé' hydraulic calculation. The blocks for the

hydraulic calculation are shown in Table 4.1.



Table 4.1 Irrigation Blocks in Fxperimental Farm

Blocks Plots Area_(mz) Conditions
No. 1 A 7,600 open fleld }
' B 11,200 Open fleld . o
Fl 5,280 Vinylhouse 10 m X 33 m x 16 houses
(3,168) 7
E2 4,851 Open field -
F 6,070 Vinylhouse 10 m x 35 m x 5 houses
(3,930) 10 m x 24 m x 10 houses
8mx 24 m x 10 houses
Sub total 35,001 Open field - Approx. 2.36 ha
(30,749) Greenhouse Approx. 1.14 ha
No. 2 C 5,660 Open field
D 12,600 Open field
Gl 3,300 Open field
D2 7,150 Open field _ . o
H* 1,440 Net house 10 m x 47 m-x 3 houses
Sub total 31,150 Open field Apptbx 2.9? ha
Net house Approx 0.14 ha
No. 3 I 10,000 Open field
J 9,562 Open field
Sub total 19,562
Total 85,713
Notes: 1. Figures 1n parenthesis indicate net irrigation area
vinylhousge,

* H plot will be irrigated by mini sprinkler system.
Location of plots is shown in Fig, 4.1.

in



4.2,1 Selection of Sprinkler

where, q ¢ sprinkler capacity
' D : allowable spray intensity
S1 s distance of sprinkler head
-5m ¢ Distance of sprinkler line
T ¢ Irrigation hour

As basic intake rate 1s estimated to be 23 mm, ailowable spray
inteﬁéity should be 23/3 =7.7 mm or less. When lrrigation hour and
sprinkler head interval are assuméd "to be one hour .and 12 x 12 m,

respectively, sprinkler'capacity 1s calculated as follows:

q = 3%'x 7.67 x 12 x 12 = 1,104.48 / 60 ='18.41 1it./min.

Allowable sprinkler capacity is less than 18.41 1it./min. In the case
of working pressure of 2.5 kg/cm2, features of the required sprinker

are as follows:

Working pressure i 2.5 kg/em2

| | 18.2 1it./min.
Diameter of irrigation area : 24.9 m

' 3.6 x 2.4 mm

o

Irrigation intensity

Nozzle slze
In this project, an ifrigated area of 5,000 m% 13 covered by four lines
of drrigation system with seven sprinkler heads. Discharge of

irrigation water will be:

28 x 18.2 = 509,6 1it./min. = 30,576 lit./hr



And an irrlgation intemsity will be

The field water vedquirements

_ 18.2 x 60 - r
I==551 7.58 mm/h

are estimated to be 8.9 mm/day, required

irrigation hour will be:

8.9 / 7.58 = 1,17 hours

A required irrigation hour for an area of 1.0 ha will be estimated to

be 3.34 hours which consist of 2 times of uni; irrigation hour of

1.17 h@urs'and 1 hour resetting.

Selectlon of Drip-line

)

(2)

Length of drip~iine

Length of drip-line is calculated. as irrigated area divided by
line interval which .is 1.0 m in this case. Therefore, length of
drip line for a unit area of 1.0 ha s estimated to be 10,000 m.

Estimation of infiltration width

Infiltration width should be determined through actual field

test. However, the followling standard values are used in case of

no data.

Sand and sandy loan ,0.30 m
Loan : 040 m
Clay lean and clay : 0.50 m



:(3)' bisgharge of drip-line
.Discharge of drip—iine ia calculated with following formula.
q.“ Lp x qB ) #E
where, .q : ﬁischarge (1it./min.)
Lp : Drip-line length (m)

qE : Discharge per emitter (1it./min.)
LE . ¢ Interval of emitter (m)

As the soil in the experimental farm is classified as loam andfor
‘clay loam, 1interval of emitter is 0.40 m,  Total discharge of

drip-line for a unit area of 1.0 ha (10,000 n?) will be calculated
‘below: '

'q = 10,000 x qF / 0.4 = 25,000 qE

As the field water requirements, and 89,000 1it./day, discharge
from an emitter will be

. q& = 89,000 / 25,000 = 3,56 1lit./day

Furtherwore, irrigation hour should be 1.17 hr or more which is

estimated based on the basle Intake rate (refer to 4.2.1).

When irrigation hour 1is 3 and 2 hours, the discharge per emitter
will be as follows:

if

1,18 1it./hr
1.78 1it./hr

3 hours: 3.56 / 3
2 hours: 3.56 / 2



(4)

As some farm plots have a drip-line of its length of worc than

100 m, drip-line should fulfill followlng conditions:

Drip-line length ¢ 110 - 120 m
Pressura loss ¢ 10% or less

0.4 m

1.0 - 1.5 kg/en®

Emitter interval

e

working pressure

A drip-line with working pressure of 1.25 kg/cmz, discharge of
1.17 1it./hr and emitter interval of 0.4 n, is adopted - for the

project.
Irrigation hour of drip-line

The total irrigation area of No. 1 and 3 Wells irfigatioﬁ system
except net hbuses is 60,459 m2. In this case, total number of
emitter 1is 60,459 / 0.4 = 151,158, When all emitters release a

discharge of 1.17 1it./hr each at the same time, the total

discharge is estimated as follows.
151,148 x 1,17 = 176,843 1it./hr

As the pump capacity is 1,500 1it./min. (90,000 1it./h), the total
irrigation area should be divided into two parts, (176.843/ 2 =

- 88,422 90,000 1it./hr), The total awount of irrigation water

for an area of 30,230 m2 with the field water requirement of
8.9 mm 1s calculated below:

30,230 x 8.9 = 269,047 1it.

When this amount of water 1g irrigated with a rate of

88,422 1it./h, 3.04 hours wlil be required (269,047/88,422
= 3.04).

4 -10



4,2.3 Irrigétion'Practice and Equipment.

Irrigation practice andréquipment which are mentioned In Sections 4.2.1
and 4,2,2, are summarized Iin Tables 4.2 and 4.3,

Table 4.2 Irrigation Practice

Fquipment
i Mini
Drip-line sprinkler Sprinkler
1. Unit irrigation hour 3 hr 2.03 hr  1.17 hr
2. Times of_resetting per day - -2 timés 3 times
3. Net irrigatlon hour per day 6 hr 6.09 hr 4,68 hr
4, Resettlng hour per day 1.0 hr 3 hr
5. Working'hour per day ' 6.0 hr 7.09 hr 7.76 hr
6. Number of lines in standard plot - - 4
7. Unit irrigation-area 3 ha - 0.5 ha
8. Irrigation area per day 6.0 ha 0.14 ha 2.0 ha
Table 4.3 Specifications of Irrigation Equipment
Equipment
Mini
Drip~line gprinkler Sprinkler
1. Nozzle pressure (kg/em?) 1.25 2.0 2.0
2. Discharge (1it./min.)  0.018 4.38 18.2
3. Diameter of irrigation area (m) 1.0 13.0 24.9
4. TInterval (m) 0.4 S.4 12 x 12
3. Irrigation intensity (mm/hr) 2,7 4.38 7.6

4 - 11



4,2,4 Hydraullc Calculation of pripeline

(1) For the hydraulic calculation of plpeline,

(2)

(3

Hazen Willlam's formula

is employed.

Unplasticized polyvinyl chloride pipe (JIS K6741) 1s used, and

diameter of pipe 1s 150 mm or less. Coefficiént of roughness € 1ig

140,
v = 0.35464 x C x D0'63 % 10'54

' ;
Q = 0.27853 x ¢ x 028 & 10+%*

b= 16258 1 G0 F 5 0B x [~0.205
1= 25 < 10,666 x g 185, 7487 o185
where, Velocity, m/sec

v

Q : Discharge, m3/sec

D Diameter of pipe, m

1 Hydraulic gradient

hf 2 Frigtioa loss of head, m
L. ¢ Length of pipeline, m

C : Coefficlent of roughness (140)

Aliowable maximum velocity of pipe 1s 5.0 m/sec. Design velocity,
however, should be in a range of standard design velocity of, 0.7

to 1.0 m/sec as much as possible.

Table 4.4 Standard Design Velocity and
Allowable Maximum velocity

Diameter  Standard design velocity Allowable max. velocity

of pipe {mm) (m/sec) (m/sec)
75 - 150 0.7 - 1.0
200 - 400 0.9 - 1.6 .5 0
450 - 700 1.2 -~ 1.8

4 - 12



(4) Results of the hydraulic calculation are shown in Table 4.5,
Maximum velocity and maximum friction loss of heads i1in the
pipeline  system are estimated to be 2,18 m/sec and 7.9%4 m,
respectively.
4,2.5 Hydraulic Calculation of Unsteady Flow’

{1) Estimation of water-hammer pressure

Water~hammer pressure in a closed-type pipeline system can be

roughly estimated based on the.hydrostatic pressure as follows:

Hydrostatic pressure Water-hammer pressure

" Less than 3.5 kg/cm2 : 100% of the hydrostatic pressure
b. 3.5 kg/en? or more :  40% of the hydrostatic pressure or
3.5 kg/cm? which is bigger

In this case, the hydrostatic pressure 1s calculated to be
4.0 kg/cmz. Therefore, the water—hammer pressure 1s set at
3.5 kg/em?,

4.3 Desigﬁ of Pipeline

4.3,1 Selectlon of Pipe Material

Unplasticized polyvinyl chloride pipe (PVC) is adopted because of its

easy handling and good economy.
4.3.2 Thickness of Pipe

In the case of pipe with a diameter of 150 mm or less, following
formula 1s applied.

Hl + H2

2 a

tad
uy

d.
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4.3.3

4.3.4

where t.: Design thickness of pipe (em) )
: )

Hy: Hydrostatic pressure 4.0 (kg/em)
. 2

Hy: Water-hammer pressure 3.5 (kg(cm
at Allowable stress {100 xg/cm?. polyvinyl)
4 : Inside diameter of pipe (cm)

Therefore,

4.0 + 3,5
PR A . 4 o = N 5d
t = 5760 d = 0,037

When & 4is 10 em, 0.038 x 10 = 0.38 cm and when d is 7.5 cm, 0.038 x 7.5
= (0,28 cm

-Thicknesses of VP pipe with a diameter of 10 and 7.5 cm are 0.71 and

0.59 em, respectively. Therefore, VP plpes which are on the market can

be used for the project.
Laying Depth of Pipe

Standard laying depth of pipe (frdm ground surface to plpe crown) is
1.20 @ under public road, 1.20m for pipe with diameter_of 500 mm or
more and 1.0 m for that of 450 mm or less under farm road,-.and 0.6 m
under farm land. In Beijing, depth of frost penetration is estimated
to be 80 to 100 cm. Therefore, 1in this project a laying depth of

100 em is adopted for either under farm road or farm land.

Foundation of Pipe

Considering safety of plpeline, sand bed is placed under the plpe.
Thickness of the sand bed 1s 10 cm in the normal ground condition.

4 - 14
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: _Table 4.5 Hydraulic Calculation of irfigation Pipeline - 1

No. 1 Block Case 1 Drip irrigation

T Plot &  Length Discharge ~ Diameter Velocity Head Loss
V-Sectit_)n : - Section Total
o “(m) | (1/min) fmm) - (m/sec) (m) {m)
P ~ A 40 11409.29 125 | 1.8t .11
A~ B 21,51 96156 T oo 1 183 ot 2.62
B ~ C |15 | 5130 00 | 108 1.46 | 3.48
A =~ D) st | sanEr | 100 | 1.18 ] L3zl

D~ D' | 1 | 15 | 1,39 2.02 4,49
D~ E [ 162 | 18013 {: [ 100 | 0.3 0.3 2.71
A N _ ,
B~ O 3 1 24893 RER A RSN 0.08 2.1

0~ 1 | zd | 1M.185 ' 50 | 1.48 1.2 3.3
0 ~ 2 12 174.165 50 | 1.48 0.5 2.7
B _ _
cC ~"0 3 5133 75 | 194 | .15 3.53

‘0 ~ 3 1 | 307.998 75 | 1.16 6.02 | 3.5

R R 26 1 205,332 75 1 0.78 0.26 3.91
2 ~ 1 28 | 102.665 50 | 0.87 0.53 4.44
0 ~ 4 28 ) 205912 1 5] 078 0.26 3.89

4 ~ 5 78 | 102.566 s0 | o.87 0.53 4.42
El
D'~ 0| 12 | 145.2 50 [ 1.2 0.43 4.86
0 ~ 1. a2 | 72.6 50 § 0.62 0.8l 5.67
0 ~ 2 g8 7.6 50 | .52 9.8 5.1

- 7.
E2 :

D'~ D”.| 18 | 222,24 75 | 0.84 129 5.72
pP"~ 0 12 ) 222.24 _ 50 | 1.89 0.94 §.66
0 ~ 1 |"13 | HLI2 50§ 0.94 0.28 6.94
0 ~ 2 13 ] 11112 50 | 0,94 0.28 §.94
F _

E~0 10 | 130.13 56 | 1.53 0.53 1.24
0 ~ 1 |16 | 112.2
0 ~ 2 1t §7.93 i




Tahle 4;5 Hydraulic Calculation of Irrigation Pipeline - 2

No. 1 Block - Case 2 Drip irrigation and Sprinkler irrigation at-E2

Diameter Velocity

Head Loss

Plot & Length Discharge _ 7
Section Section Total
| @  (Umin) . (m)  (m/sec) - tm ~ (m
P~ A | o Juese | | s | O
A ~ D | u | 50703 100 | 1.08 113

D ~ D' | 7 |32 75 | L | 1.63 | 3.8
E2 , | ._

D'~ D" | 118 | 182 75 | 0.69° 088 4.7
D"~ 0 | 12 | 182 50 | 1.55 0.65 | 5.38
0 ~ 1 13 | 182 50 | 1.55 0.71 §.06




Table 4.5 HydréuliC_Calculation of Irrigation Pipeline ~ 3

No. 2 Block Case 1 Drip irrigation

Head Loss

“Pplot & Length Discharge Diameter Velocity
gegtion ) o Section Total
S fm) T {L/min) (mm) - (m/sec) (w) ()
P~ A | 4 |1430.71 125 | 1.96 1.15 |
A ~ K | 4.5 882,75 100 | 1.87 1.43 | . 2.58
K ~ C |01 | 575 100 | 123 1.59 4.17
A ~ D | 91 | 556.95 100 { 1.18 - 1.34 |
D ~ E | 162 | 55.9 100 | 1.18 2.8 | 4.87
E ~ F | 1l 556. 95 100§ 1.18. 178 6.65
K ~ 0 | 3 | 305.25 75 { 115 0.06 | 2.64
0~ 12| 152.625 50 | 1.3 0.47-| 3.1
0 ~ 24 | 152.625 50 | 1.3 0.94 | 3.58
5 _
C, .~ 0 3 | 5118 75 | z.18 0.19 1 4.36
0 ~ 3 1 | 346.5 75 | 1.31 0.02 4.38
3 ~ 2 | 2 |23 75 | 0.87 0.33 4.71
2 ~ 1 | 28 | 155 50 | 0.88 0.66 5.37
0~ 4 | 27 231 75 | 0.87 0.32 4,68
0 ~ 5 | 28 | 155 50 | 0.8 0.66 | 5.34
Gl |
F ~ G | 8 | 4n1s 100 | 0.95 0.08 6.73
G ~ 1 § 75.625 50 | 0.64 . 0.08 6.79
G ~ H 25 | 372.135 100 | 0.79 0.17 6.9
H o~ 2 6 75,625 50 | 0.64 0.06 6.96
G2 |
H ~ 1 1 | 296.51 100 | 0.63 0.0 6.9
I ~ 5 | % | m.n 75 | 0.41 0.1 1.0
H
1< L 4 187.31 100 | 0.4 ° 0.01 6.91 -
L~ 1 | 13 | 18 40 | 1.04 0.44 | 7.35
1 ~ 2 | 1 | s 0 | 0.09 0.6 |  7.51
2 ~ 3 10 26 - 25 | 0.88 0.43 | 7.9




Table 4.5

No. 2. Block

Hydraulic Calculation of Irri

Case 2-1 Drip Irrg. and Sprinkler Irrg. at G

gation Pipeline - 4

Fiot & Tength Discharge Diameter Velocity _ _Head'LoSsﬁ
Section ' ce . Section Total
(m)  (1/min) (mm) (w/sec) @ )
P~ A ] @ |us | | us)ussi Lor |
A ~ D | 9 | 502.25 100 | 1.07 1AL | 2.18 |
D ~ E | 162 | 502.25 100} 1.07 1.97 | 415
E ~ F | 121 | 502.25 100 | 1.07 1.47 | 5.62
G. _ L ,
F ~ G | 8 |50225-] 100 | 107 0.1 ] 572
G ~ H 25 | 426.625{ 100 | 0.91 0.22 | 5.94
- H ~ 1 1| 351 100 | 0.75 0.01 5.95

No. 2 Block Case 2-2 bDrip Irrg, and Sprinkler Irrg. at D

Plot & Length Discharge  Diameter Velocity Head Loss_ .
Section _ . Section Total
(m) (1/min).. (mm} {n/sec) (m) {m)
P ~ A 40 {1299,01 125 | 1w 0.95.1
A ~ K | 4L5{ 1205 100 | 1.58 1:04- 1.99
K ~ C 101 | 436.8 100 | 0.93 0.95 2.94
D ;
| i ]
c ~ 0 3] 436.8 75 | 165 0.11 | 3.05
0 ~ 3 1 ] 218.4 75 | 0.82 0.01 | 3.06
3 ~ 2 | 28 | 218.4 751 0.82 0.3 | 3,36
2 ~ 1 28 | 218.4 50 | 1.85 2.13 | 5.49
S ML T L . 7




Table 4.5 Hydraulic Calculation of Irrigation Pipeline - 5

No. 3 Block Case 1 Drip Irrigation

:.Plét.& : Léngth Dischargé' Diameter Velqcity Head Loss
Section . - : Section Total
| ) O/min). (w)  (m/sec) M tw
1 N e |
Pa~ Q | 48 | 458.33. 75§ 173 2.0
Qo ~ 1 6 | 146 [ | 50 | 0.97 0.14 | 2.14
Q@ ~ S | [yl ] w3 ] 0.6t | 2.8
s ~ 2 6 | 114.6 | 5 1 0.97 |- 0.14 | 2.75
S ~ U 25 | 229:13 75 | 0.86 1 0.29 2.9
U ~ 3 | & | u4s | 50 | 0.97 | 0.14 3.04
‘U~ W | 25 | 1145 75 | 0.43 0.08 | 2.98
W~ 4 | 5 | 145 50 | 0.97 0.14 3.1z
J o |
P2 ~ M 7 | 438.25 75 | 1.65 ]2
M ~ N | 25 | 306 75 | 1.32 0.63 | 0.9
N ~ R.| 25 | 262.95 75 | 6.98 | 0.37 1.27
R ~ T | 25 | 175.3 75 | 0.66 0.18 | 1.45
I ~ V| 25 | 87.65 75 1 0.33 ] 0.05 | 1.5

No. 3 Block Case 2 Sprinkler irxrigation

PLot'& Length Discharge Diameter Velocity Head Loss
Section : Section Total

: (m) {1/min) (rom } {n/sec) {m} fr)
—

P2~ U 9 | 382.2 5| Laa | 2.92

U~ 3 | & |121.4 50 | 1.08 | 0.7 | 3.08 |
U ~ W 25 | 254.8 75 | 0.96 0.35 3.21
W ~ 4 | 5 | 254.8 50 | 2:16 0.61°| 3.68
J R X

Pz~ T | 82 | 436.8 7% | 1.65 203 ||
T ~ V {25 | 218.4 | 75 | 0.82 0.26 3.39
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5.1

5.2

CHAPTER 5 PROJECT COST ESTIMATION

gutline of Construction Works

¢ivil works and installation of irrigation facilities will be carried
out by a Chinese construction corporation. Some construction materials
and equipment such as pipes, irrigation equipment and others which
cannot be found on the market in China will be procured in Japan and
supplied to the construction corporation through JICA office in China.

Qutline of construction works 1s summarized in Table 5.1.
Procedure for Cost Estimation

Egstimation of construction cost has been carried out based on the table
of standard construction cost of Beljing Mundcipal Construction
Commlttee, 1986, the cost estimatlon data of the Model Infrastructure
Improvement Works for Integrated agricultural experimental field in San
Jiang Plain of China and the cost estimation standard of the Japanese
Ministry of Agriculture, Forestry and Filsherles. Price of supplied
materials is estimated as Japanese market price plus transportation
cost to the Centre. Indirect cost is estimated to he 30% of the direct
construction cost, and a contingency 1s estimated 107 of the
construction cost. The total project cost Includes miscellaneous cost

of 5% of the total construction cost,



rable 5.1 Summary of Construction

Works

Tten Volume Remarks
1. Pipeline 2,134 m
$125 40 m  PVC Socket Plpe
4100 - 557 m )
4 75 471 m . "
4 50 807 m PVC Pipe
¢ 40 23 m "
4 25 236 m- b
2. Irrigation facilities : o ' ' ' :
Prip 4.52 ha- A, B, C, D plots and El,. F vinylhouse
Sprinkler 1 Unit 7 sets x 4 line _
Minl sprinkler 1 Unit 8 sets x 1 line
Control head 30 sets
Chemical injector 1 set
3. Valves .
Slulce valve 5 Unit
Alr valve. 3 Unit
Scouring valve 9 Unit.
Metering valve 6 Unit
4, Miscellaneous L.S. Arrangement of roads and drain canals




5,3

The project. " cost- of Model Infrastructure Works
‘Project 1is’' shown im Table 5.2.

Research Centre:
= ¥35.0 = US$3.6 at the end of April, 1988,

yuan =

Project Cost Estimation

for Beljing Vegetable
Exchange rate is taken 1

Table 542 Project Cost

Item Amount

: (Japanese Yen)
A. Direct Construction Cost

1. Construction Cost 1,301,000
2. Procured Materials Cost 20,070,000
Sub total 21,371,000
B. Indirect Cost (A.1 x 30%) 390,000
Total (A + B) 21,761,000
C. Contingency (10%) . 2,176,000
Total 23,937,000
D. Miscellaneous Cost (within 5%) 1,063,000
~ Grand Total (A = D) ' 25,000,000




5.4 Breakdown of Construction Cost

Breakdown of thé constfuction cost . is shown 1n Table 5.3 (Refer Fo

chapter 8§ Appendices about the statement of items).

Table 5.3 Construction Cost

Quantity Amount (¥) Remarks

1. Pipline Works

a) Pipline earth works - 72,134 m 871,000 Sectibn (A)

b) - Pipe laying works 2,134 m 36,000  Section (B)

¢) 1Installation of valves L.S. 23,000 Section (C)
Total 930,000

2, Irrigation facilities

‘a) Installation of dripline 4.52 ha 40,000 Section (D)
b) . Tnstallation of control head 30 sets 19,000 Section (E)
Total 59,000

3. Construction of valve hole

a) Siuilce valve hole 5 unit 36,000 Section (¥)

b) Alr valve hole 3'unif | 22,000  Section (G)
¢) Scour valve hole 9 ypit 167,000 Section ()
d) Metering valve hole 6 unit 21,000 Section (I
Total _ 246,000 . '
4. Appurtenant wotrks L.S. 66,000 Section (J)
Grand Total 1,301,000




5.5 ‘procured Materials
It 1is necessé#‘y' to procure from Japan some construction materials and
“equipment such as pipes, dripline, sprinkler and valves which cannot be
‘procured on the market in China, :
.aTheSé jtems are shown in Table 5.4.

.. Table 5.4 Cost of FEquipment and Materials ~1.

- Item - Specification Unit Q'ty Unit Price  Amount (%)
1. P'ipel.ine _
" PVC plpe (TS) 0125 x 4n no. 11 7,450 81,950
(rs) #100 x 4m 147 5,650 830,550
L) ® 75 x 4n "122 3,880 473,360
R & 50 x 4m " 208 1,820 378,560
& 40 x 4n S 1,280 8,960
o 25 x 4n " 76 725 55,100
" Sub-total  (1,282,480)
Fitting materials for TS . L.§ 334,365
PVC -
MF joint o125, 75 " 20,500
Galvanized Steel Pipe 2125 - 820 ! 547,600
(SGP) ' :
'Fitting matertals for  socket, elbow, ” 650,215
- 5GP . e tee
Pipe with flanges 2125, 75 " 115,900
Elbow with filanges #8125, 75 " 195,000
Accessaries solfent cement N 7,500
Sub~Total 3,699,560




Table 5.4 Cost of Equipment and Materials -2

Item Specification Unit Q'ty Unit Price Amount (¥)
2. Valves _ :
Sluice valve with handwheel L.§ 350,500
pl25 520 : : : : .
Alr valve o 50 no. 5 55,000 . 275,000
Sluice valve without handwheel " 3 38,400 115,200
#100 _
" 575 » 1 28,700 28,700
" " 650 " 1 23,000 23,000
Scour valve »50 v g 23,000 207,000
Angle valve 250, 25 x 90° 1.8 1 61,800
Metering valve 3" no. 4 178,000 712,000
" 2" " 2 115,000 230,000
Accessaries riser saddle etc L.S ' _ 37,700
Sub-Total 2,046;900
3, Drip
Polyethylene pipe 850 n 420 620 260,400
" 7/8" " 277 250 69,250
Dripline 216 " 45,158 130 5,870,540
Accessaries .8 625,850
Sub-Total 6,8260,040
4. Control Head
Cock ball, 3-way valve L.S 511,000
Pressure gauge no. 170,400
Pressure-reducing valve g40 no 780,000
" 220 " 143,500
Accessaries 1.8 690,000
Sub-~Total 2,294,900




. Table 5.4 Cost of Equipment and Materials -3

Item . Specification Unit Q'ty Unit Price Amount (¥)

5. Miﬁi%sprinkler

Mini-sprinkler #2. 5nm no. 8 1,500 12,000
Accegsaries : L.S . 53,110
Sub-Total . 65,110

6. Sprinkler :
Sprinklet head 3.6 x 2.4mm - 154,000

Aluminium pipe 250 x 6m no. 32 5,500 . 400,000
oo (riser) @50 xém no. 28 12,500 406,000
Riser with supports 3/4" x lm " 28 14,500 162,400
Accessaries L.S 5,800 58,800
sub-Total 1,181,200

7. Filter _
Filter 6" no., 1 500,000 500,000
" 3" no. 1 160,00 160,000
Sub~Total 660,000
8. Chemical injector with hydraulic no. 1 197,000 197,000

mnotor

9. Water level gauge with 3 polnts L.S 306,000
Total 17,270,710
Transportation cost - Japan - Beijing L.S 2,800,000
Grand Total ' . 20,070,710
Say - 20,070,000




Table 5.5 pransportation Cost

Item Specification Unit Q'ty Unit Price  Amount (¥)
. Pécking charge m3 100 9,000 900,000
2, Loading charge
Container'ZOt : _ :
a) Out-in contalner m3 100 3,000 300,000
yard K o :
b) Transportation fee unilt 6 15,000 : 190,000
¢) Fixing fee " 6 17,000 102,000
Sub-Total ' 492,000
3, Customs clearance fee L.S 75,600
4, Trénsportation fee
a) Ocean freight Japan — unlt 6 120,000 720,000
Chinese port
" b) Road transporation Chinese port - " 6 98,000 588,000
Beijing
Sub~Total
5. Insurance {Materials cost L.S 100,000
and transporta-
tion fee) x 0.5%
Grand Total 2,805,600
Say 2,800,000
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6.1

60101

6.1.2

6.1.3

6.1.4

CHAPTER 6 PROJECY IMPLEMENTATION

Construction Planning
Construction System

The Beijing municipal No. 2 construction corporation is carrying out
some construction works in the Centre and will construct the storage
tank, the new experimental farm and others. Therefore, it is desirable
to make a contract with this corporation to construction the irrigation

system with a view to facllitating the implementation.
Construction Materials

PVC pipea, drip-line, sprinkler and others which cannot be found on the
Chinese market will be procured in Japan. However, cement, timber,
stone, pre-fabricated concrete materials can be supplied at the project

site.
Construction Method

Construction works should be mainly carried out by manual operation in
accordance with the Japanese and Chinese standards and conditions

congidering site.
Schedule

The exchange of a verbal note willl be expected on late July 1988,
After the contract which will take one month, the construction should
be started from middle of September and completed by late November
before winter season. It will take around 70 days. It takes about 1.5
months to sgend the materials from Japan. Therefore, the contract

concerned should be concluded before end of August.

A  construction supervise expert 1s required from the contract of
construction works to the completion of construction works, from middle

of August to early December,



G.2 Implementation Schedule

The construction

implementation schedule of construction is shown 1n Fi

HONTH |
HORK ITEH Aug. sep.

1988

Oct.

period will be around two and harf months.
g. 6.1,

Rov.

The estimateq

Remarks

~ 1. PROCUREMENT

1, PROCESS FOR | o
. CONTRACT i
2. DELIVERY

IL. CONTRACT OF AN S N S

 CIVIL WORKS
WM. CONSTRUCTION

1. Mobilization | | i

2. frrigation

Pipeline
3. Irrigation

facilities
4. Valve Box

5. Miscellaneoys

IV. DISPATCH OF

SUPERVISIKG
EXPERT

Fig. 6.1 Implementation Schedule

Ocean

Freight
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CHAPTER 7  TENDER DOCUMENTS

Contract Agreement,'COnditions of Contract (Draft)

(See Chapter 8 Appendices)

Referring to the similar projects, the draft countract agreement

gshown in APPENDIX is ptepared. Main items mentioned are as follows:

Preface, name of Project, employer and contractor

- Purposé of the Works and contract amoun§

- 8cope of Works

- Payment, advance payment (40%), final payment (60%)
— Time for completion and delays

- Compensation to JICA for damages caused by the Contractor's

failure
- Altération in drawings of the Works
- Inspection and delivery of the Works
- Defect 1liabllity, one (1) year period
- Subcontractors
~ Settlement of disputes

- Signing



General Conditions (praft)
(See Chapter 8 Appendices)
This generél conditiﬂns referes t@ _the__speciﬁicaﬁions:qf Othﬁﬁr
similar projects, and it stipulates an _outline . .
and a description of the methods for the execution of the Works.

ofkrthe; operation

Technical Specificétibns (Draft)
(See Chapter 8 Appendices)

Detailed descriptions which éhall be restrictively fqllgﬁgd for

the construction of the Worke by .the Contractor are stipulated

item by item.

 Tender Drawings
(See Chapter 8 Appendices)

Table 7.1 IList of Drawings

Work Item Drawing Title : Numbef
General Location Map ' 1
" General Layout | L
Pipe Line Pipe Arrangement of Pipeline- S
Irrigation System
brip Irrigation Drip Irrigation System R A
Sprinkler Sprinkler Irrigation Systenm 1
Irrigation ' S ' -
Others House Drip Irrigation System, Net 1
House Sprinkler Irrigation System -
Valve Box and Hydrant 1
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CHAPTER 8 APPENDICES

8.1 bata of the Survey Team

8.1.1 Members of the Survey Team

The team conslsts of four experts including team leader as listed below;

Osamu SEINO Team Leader Technical Cooperation Officer,
International Coo peration
Division, Economic Bureau,
Ministry of Agriculture,

Forestry and Fisheries

Kazumi KOBAYASHI Coordinator Agricultural Development
Division, Agricultural
Development Cooperation Dept.,
Japan Internationel Cecoperation
Agency (JICA)

Yasuro HAGIHARA  Planning of Agricultural and Rural
Upland Irrigation Development Dept., Pacific

Consultants Internatlonal

Osamu YAMAMOTO Design of Irriga- Agricultural and Rural
tion Facilities Development Dept., Pacifile

Consultants International



8.1.2 Itinerary of the Team

Description

Déte

1. March 30 (Wed,) Trip (TYO-BJN) by CA-926
2. March 31 {Thu.) Greeting to Embassy of Japan and JICA ‘China office
(Fri.) Discusslon in the Beijing vegetable Regearch Centre

3, April 1 _

4, April 2  (Sat.) Greeting to the State Science and Technology Academy
5. April 3 (Sun.) Data arrangement

6. April 4 (Mon.) Discussion in BVRC

7. April 5 (Tue,) Discussion in BVRC

8. April 6 (Sed.) Discussion In BVRC

9., April 7 (Thu;) '?reparation of Teanm Leader's Letter
10. April 8 (Fri.) Visiting Embassy of Japan and JICA China office/Trip

(BJN-TY0) by JL-782

11. April 9 (Sat.) Data arrangement

12. April 10 (Sun.) Data arrangement

13. April 11 (Mon.) Discussion in BVRC

14. April 12 (Tue.) Investigation of Beljing Plastics Factory No. 7
15. April 13 (Wed.) Visiting 2nd Light Industrial Corporation

16. April 14 (Thu.) Field survey in the eﬁperimental farm

17. Aprii 15 (Fri.,) Field survey in the experimental farm

18. April 16 (Sat.) Discussion in JICA China office

19, April 17 (Sun.) Data arrangement .

20, April 18 (Mon.) Investigation of Beljing Plastic Product Factory -
21, April 19 (Tue.) Construction naterial survey

22, April 20 (Wed.) Discussion in BVRC and JICA China office =
23, April 21 (Thu.) Additional field survey

24, April 22 (Fri.) Visiting National Techuical Tmport & Export Corp.
25. April 23 (Sat.) Estimate of construction cost

26. April 24 (Sun,} Data arrangement and preparation of field report
27. April 25 (Mon.) Discussion in BVRC and preparation of field report
28, April 26 (Tue.} Additional market research

29, April 27 (Wed.) Discussion in BVRC and preparation of field report
30, April 28 (Thu.) Discussion in BVRC and preparation of field report
31. April 29 (Fri.) Reporting Embassy of Japan and BVRC

32. April 30 (Sat.) Reporting JICA China office

33, May 1 (Sun.} Data arrangement
34. May 2 (Mon.) Datsa arrangement
35, May 3 (Tue.) Trip (BJIN~TYO) by UA-890



8.1.3 Team Leader's Letter

JAPAN INTERNATIONAL COOPERATION AGENGCY
{JICA)
DETAILED DESIGN SURVEY TEAM
AFOR '
THE BEIJING VEGETABLE RESEARCH CENTER PROJECT

April 7, 1988

Mrs, Chen Hang
Director of the Beijing Vegetable Research Center

RE: Model Infrastructure Improvement Works for the

Beijig Vegetable Research Center Project

We, the Detailed Design Survey Team, have been
orgéhized by JIGA for the purpose of promofing the
Model Infrastructure: Improvement Works for the
Beijing Vegetable Research Center Project.

The Team has, so far made a series of field
survey and discussions with the staffs concerned of
the Project in order to determine the outline of the
Works. We would 1like to hereby confirm the itens
which have been agreed to mutually.

In accordance with the above confirmed items, we
will proceed to do further field survey and to make
the“ detailed design of the Works. After the
completion of the detailed design and assessment of
the cost of +the Works estimated by JICA, vou will
receive the Final Report of the Team through the JICA

China Office.



Further, for ”_fhe timely start - of the
construction we request you to take the necessary
action of going through'formalitieé, while consulting
with the JICA China Office. |

Lastly, we would 1like to appreciate the
hospitality and cooperation of the Chinese staffs

concerned of the Project during our stay.

Sincerely yours,

# 8 A5

. Osamu Seino

Team Leader

ce: l)Staté Science and Technology Commission of China
2)Embassy of Japan in China
3)JICA China Office



1.0BJECTIVE OF THE MODEL INFRASTRUCTURE IMPROVEMENT
WORKS AND THE DETAILED DESIGN SURVEY TEAM

(1)In'th¢‘Beijing Vegetable Research Center Project,
it is urgently necessary to prepare the ifrigation
facilities of the Experimental Farm that serve for
the activities qf the Project . | N .
{2}The . Tean ”Was dispétched in. order .fo'_make a
detailed design of the above mentioned irrigation'
- facilities baséd on the 1nvestlgat10n at the slte of

“the Pfoject.

2.BASIG PLAN OF THE MODEL INFRASTRUCTURE

' IMPROVEMENT WORKS _

rThe Tean has .decided the basic. plan of the Works as
follows through a series of f;eld survey and
" discussions with the Chinese ¢ounterparts and the
Japanese expefté. The irrigation facilities"ﬁlan is
as éhown'in_the,ANNEx 1! However, some items may be
.changed by thé detailed‘survey. '
(1)Irfiga{10n Area

The _apfoximate area to be irrigated will be as

follows.
' *Green house : 0.3ha
*Vlnyl house : = 1.5ha
*Upland field: 8.2ha
 ATOTAL : 10.0ha

{2)Irrigation Systems

in order to execute the various research items, the
- control heads that serve for the adjustment of the
water pressure Wlll be lnstalled at the ends of the
pipelines. The follow:ng irrigation systems will be

utilized in the Works to economize water.



*Drip systen

*Low pressure spr:nkler system
(S)Water source
No.1,2 and 3 wélls can be the water source of " the
Works. Irrigation water will be pumped up to the
reservozr which will be constructed separately fron
the Works within = the perm;tted amount by the
authorities concerned. ' S
{4)Methods of Water Coh{rol _
The 1lifting pumps (by Grant Aid Program) will be’
controlled automatzcally by sensoring the water level
~in the reservoir.,
In some parts of the green houses, the valves'at the
ends: of  the pipelines = will be _automafically

controlled by the discharge of water.

3.0UTLINE OF THE SCHEDULE OF THE MODEL INFRASTRUCTURE
IMPROVEMENT WORKS ]

The outline of the schedule of'the'Works'is'as-SHOWn

in the ANNEX 2.

4.MEASURES_TO BE TAKEN BY THE CHINESE SIDE

(1)The water reservoir and the pressure tanks will be
constructed considering the schedule of the Works.
(Z)The water pumps, green houses and vinyl houses (by
Grant Aid Program) will be installed considering the
schedule of the Works, ’ '
(3)Some  technicians will be assigned for the
. operaticn and maintenance of the irrigation

facilities.
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ANNEX 2.

OUTLINE OF THE SCHUDULE

or

THE MODEL INFRASTQUCTURE IMPROVEMENT WORKS

1988

March

fApril

May

June

July

August

September

‘Japanese Side

Detail Design Survey

{3/30~5/3)

Detail Designing in Japan

Suppleme

Chinese Side

Preparation of Land

nt tb R/ﬁ

Final Report

JICAHDQ

Consultation with Ministcy of

Foreign Affairs

' Exchaﬁge-of
#Dispatch of Supervising Expert

*flemittance of Budget
¥Process for Contract

Start of Construction Work

Sy

#Request of Construction

> York - :
*
I Expert 1
JICA_Office

Verbal Note

Al Form for Supervising



ANNEX 3.

MEMBER'S LIST

THE DETAILED DESIGN SURVEY TEAM
_ N ' FOR '
THE BEIJING VEGETABLE RESEARCH GENTER PROJEGT

Osamu SEINO Team Leader

Coordinator

Kazumi KOBAYASHI

- Yasuro HAGIHARA Planning of

Upland Irrigation'

.Osamu YAMAMOTO Design of Irriga-

tion Facilities

Technical Cooperation Otficer.
International Cooperation Division:
Economic Bureau, Ministry of Agri-

culture. Forestry and Fisheries

Agricultural Development Divisjon,

Agricultural Developmeht Cooberation

Dept.. Japan International Cooperation

Agénpy(J[CA)

Agricultural and Rural Developmént
Dept.. Pacific Consultants Intecna-

tional

Agricultural and Rural Development
Dept., Pacific Consultants Interna-

tienal



8.1.4 List of Main Officials Concerned
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