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Ye
I. INTRODOCTION
[ Tables are appended. /
Ti-hua 1s confronted with an increasing food chortage because of an ex-
- panding population and difficulties in obtsining astaples from elasewhere. To
N " overcame “his dilemma, it ie essential to increese the aradls acreage of this

v d2atrist by developing ite irrigation projects.

I? groperiy reguiated, there 1s & svfficient supply of water in the Urumchi

e River to meet the demend of the surrounding farmlands. The sclution, therefore,
i1s to build & reservoir in the marshiand area on the right side of the river,

l and to utilize the natural terrain of Red Selt Iake (Chiang-yen-ch'ih; Ueda
5985, 14620, 5986). In October 1946 the first step was taken to accamplish this

huge task. General Chang-Chih-chun dispatched into Ti-hua area experts fram the
Sinkiang Provincial Water Conservation Burasau and fram the Sinklang Water Con-
servation Engineering Corps of the Water Conservation Department.

Subsequently, construction work on the Ho-p'ing (1263, 2899) Canal began
in March 19‘47, with the plan to camplets the mrojgect by late May of the same
year. This canal Joins the reservoir with the new agricultural distrioct in the
vicinity of Ch'ing-k'o-ta-hu {13095, hook, 12052, 6362),

Construction vork an the Red Wild Goose Iako; (Chiang-yen.ch'ih; 5985,
12957, 5986) Reservoir [The name "Red Salt Iake™ was later changed to "Red Wild
Coose Iake"/ was started in July 1947 and by 9 May 1648 most of the work om the
lower uluice gate vas completed, This mads poseiblée the storage of 18 million
cubic meters of water in the ressrvoir. Thus for the first time, in 1948,
vater released fram the reservoir to sapply water to the uew irrigation district
near Ch'ing-k'o-ta-hu, increasing the rice acreage to 5,000 mou {om¢ mou i3
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one-sixth of an acre) and wheat and other cereal acreage to more than 10,000

mou. At the completion of the entire irrigation projects, this total acreasge

will be ipcreased to 20,000 mou in rice, 40,000 mou im wheat, ard 40,000 mou in

other cereal Fields, The estimated yield per year of grain from this dletrioct

will then reach 250,000 shih shih (one shih shih is onme heotoliter). This will .
solve most of the food-shartage problems in northsria Sinkiang,

Recently, hovever, comstruction work on this important irrigstion projleot
had to be discentinued because of inflationary prices snd sudden stoppage of
govermment grants. As 1t stands at present, there is no hope for fulfilling
the 190 prosrmm for imoreusing the egricultural acreage. Because of ite
econuwiaic importance, it ie hoped that the govermment will rcnew the comstruction
grants 80 that the irrigatiom projects can be continued and cuampleted at the
sarliest date.

II. IMPORTANCE OF THE FROJECIS

*

Until recently, moet of the staples needed in Yi-hua were obtained from
I-ning district, which had been known as the "Storehcuse of Northern Sinkiang,”
However, the outbreak of the I-11 Incident in 1944, and the continuel disturbances
since, dwindled food proguct’on in *ha I-ving dimstrict. Consequently, Ti-lua
had to look eleewhereo for i%s food supbly. At present, the grain shortage has
been alleviated by bringing in grein from warious isiens located west of Lun-t'ai
in southern Sinkiang, or from lan-chcu in Kansu Province over tue eastern high-
way.

This method of procuring foodstutff is proving very unsatiefectory and ex-
pensive, Rxhorbitant prices must be paid for tranaporting the foodstuff over
long and poor trangport routes. Besides, only a limited amownt could te obtained
in thie menner. It is also likely that the govermmept will be farcsd to abandcn
arants ellocated for sucn a transactlon, 1f the inflationary trend continues.

To prepare for such an eventuality, 1t is emsential to complete the irrigation
projects at the ecarlisst date.

Tha first attempt to¢ regulate the water supply in the Ti-hue ares was made
in 19%3. A reservolr wes constructed utilizing Red Salt Lake. Because of the
extera’vo noturs of this project, 1t ree ended in part failure. If additionel
construction ané repair work is cecried out, this reservoir could be made work-
able., £ince the natural terrein swrownding the leke favors guch & prcject,
the cownlated rasarvair wil) hanoma ma of the larmech of 4te kind in the Worth.
west. The reservoir will be capable of storing surplus wvater from the Urvmchi
River during autumn and vinter and flood water during summer end winter. The
waler Gischarged Trom such & resservolr would supply water to an arca twice that
of the existing agricultural district.

The agricultural district near Ti-hus 1s not too fertile. Along Ch'ien-te
Heien, 30 kilometers northwest of Ti-hua in Ch'ing-kc-ta-hu district; ic a rich
tract of land. The flatnese of its terrain mekes this district & iitable both
for grazing and for raising of crops. Attempts were made in 1915 to develop
this rich area. Spring water was used to meke several thoueand mou of barren
aree productive, Eecause of lack of spring water, however, the district was not
developed completely. When the reservolr work is completed, the entire district
could be developed in full. The additional food-producing ares will help make
Ti-hva galf-sufficient. It no longer will be necessary to obtain food elme-
where at exhorbitant prices. Savings on ths treneport cost alons will morc than
per Tor the entire ccustrnction cost of tho irrigeation projects. Each mcu in-
oresse in sawicultuvel lend 4y Ti-hue district 4s worth sach 15 - 20 moun incrssss
elzevhers. The completed irrigation projects will give meny other tangible and
intangible benefits.
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In June 1946, the Wator Comservation Buresu was egtablishsd by the Sinkiang
FProvinclal Govermment to facilitate the Ti-hus irrigation projecta. Also in
Novamber of the eams year, tie Waisr Conservation Depertment of the Central
Governmant organized the Sinkiang Water Conservation Engineering Corps to work
Jointly with the Bureau. : :

III, PEYSICAL FEATURES OF THE TI-HUA DISTRICT

A, Climate

Ti-hua 1s gbout 915 meters above assa level, The temperavure im this viciaity
remeing bslow zerc for 4 - 5 months of the year. In Fobruary the temperatwre
drops to the minimum of 34,30 degress centigrade below zero. The maximum i
reached in July vhen the thermometer reglaterslil.20 degress centigards. Ths
average expual rainfall in this arxee 1s approximetely 345 millimeters. The ma-
turity period for agricultural crope avsi1ages about 180 days.

B. Urumchi Biver

The water sources of tho Urumchi River are lecated is Wu-X'o-te-pen (6835,
568, 12052) of the Tien-shau Moun*aina. The two mnlow wates sources are locatsd
in the following places:

1. For low-water discharge -- spring waters of sontheast Wu-la-pai (5835,

3738, 1139), Shui-hei-kem (5952, 10820, 6hOL), Yin-kou (12852, 640k), and Pan-
oh’ang.¥on {12052, 200, Shou),

2. Por flood-water dischargs -- flood vaters and melting snow of Ean-ho-
tzu (2897, 60k5, 2262) and sowthveatern Nan-shan (1010, 2528),

Vater from these sources seldom flows into the Urumchi River because 1%
percolates into the ground before reaching che river, and also becsause of
N cbstruction from alluvial soil. At normal times, the northern tributary of the

Urumchi River flovs°from the confluence point of the iwo major vater awmmces inte

Chisng-shan-teui (5985, 2528, 1489) and percolates underground when it reeches

Ch'ien-s Jsien. Thie strsam reappe.rs above ground ir tke fimrm of springs in

Tao-lung-ho /9250, 14PTE, GOKS) and kelps irrigate tone of thempand of meu of

rice peddies in Ch’ien-te. During flood perinds, however, the uorthern and

souldern tributaries join the waters of the Po-k'o-ta-shan (1015, 568, 12052,

2528) and the Shui-mo-rom (5052. B057. 640L) in the wantarn mentar of the 014

erazing ground. At such times, the total length of the river expunds to mors
’ than 100 kilometers; tae river basin, to about 400 square kilameters. Ales,
‘27 the channel of the river broadans and Alspersss widsly. .

The flow of the Urumchi River ias not constant. In ths hilly, epur section
of the Chiang-shan-teui, in the west of Ti-hua, the flow 1a regulated by mountain
pecees and contours of the land. The Ti-hua--I-ning Highway Bridge is located
in this hilly sector. The soil in this sector is very alluvial. The river runs
down a steep slope which has a gradisnt of 1 to 2 percont.

C. Volume of Water in Urumochi River

The hydrologiral conditicns of the mountains and valleys in Sinkiang are
very similar. The snow or the mountains freezes fram Octuber to April every
year. The first varm days in May mult the snow on the mountains slopes, and,
as summer heat increases, the melting increases rapidly. Thus the streams hegin
to rise in early scring and contimme to rise am ihe heat Incwamcma. Tha atyosme
reach thair nighest point. in July or Augwst. This condition results in fiood,
but 1t lasts only for a short time. From Septomber on, the water starts to
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‘decrease. Ccomsionally, dur.ag this time of the yoar, raine cauee floode in
mountain regions, A carsful study of hydrologicel couditions ®f the Urwmohi
River has bteen made since 1941, but the record is ehill incomplets. The low.
water discharge of tais river ie 5 cubic meters per second, while the flood-
water dlachqrge reaches 200 cubic meters psr second. The average low-water
discharge is T cudic meter per second. :

D, Soil in the New and 0ld Irrigation Diatricts

Like many rivers peculisr to Sinkiang, the Urwucki River's rivulets have
a *sginning but no end. That is, many of thess rivulets disappear underground
fraw percolstion. The narrow gorge .of the Urumchi River is surrounded on thres
sides by mountains. After running near the Yoothills of the Chimng-chan-teui,
the river graduslly enters sn alluvial plain, Ti-huz is located in the uppe :
reaches of the river. The gsil in this vicinity is yellowish and composed mainly
of sand and gravel. This type of soll 1s very permesable. Wheat and bean ocrops
grov fairly well in this type of soil., Thare 1a wuch barrsn land slong, the foot-
hille of the mountain. Beoause of their steep inclines, it 1s difficult te
irrigate the mount¥iine properly. If the irrigation projcess gre completed, the
rich flatland of Ch'ing-k'o-ta-ho will be suitable for groving rice, wheat, and
other ceyveals and grass for grazing purpose.

IV. - CONSTRUNTIOR PLANS

A. Bev Irrigation District

Tie projecied new irrigation district vill include the srea vest of Chang-
shap-tzu (12698, 2528, 2262), east of T'ou-t‘'un-ho (13346, 2518, 60450), north
of the An-ning (2309, 2392) Canal, and south of Kao-chia-hu (13940, 2345, 6362).
The total ascrsage of this dietrict is approximately 200,000 mou. Because of its
favorable terrair fesature and many springs » the eastern sevtor of tre irrigation
dlstrict 1o suitable for rice fields, The low, vestern soctor of Humng-shui
(14692, 5952) and Ts'ao-tzu (5274, 2262) are suitable for rotaticn planting of
vhest and other cereal crops. The total arable acrsage in the nsw irrigation
distrist is approximately 100,000 mou, which will be planted in 20,000 mou or
rice, l:0,000 mou of vheat, and 40,000 mou of sther cersal crops. (8Bes Tables i
and 2,

B. Water-Storage Plan

oy volums of weter required amnuaily to supply Terms in the irrigation
district is estiuated as 40,660,000 cubic meters. Actuslly, 73,188,000 eubic
meters of wvater are needsd, since estimated ioss of water during trarsit e
about &0 percent of the total water supplied, Tt is recessary to drawv 63,088,000
cubic meters of wvater directly from the ressrvoir, not including the 20-day
period during the year wher the flood water of the Urumchi River is drawn directly
by the Fo-p'ing Canal. Again assuming that 20 percent of the reservoir water ias
lost through evaperation and seepage, the reservoir must be stored with 75,688,000
cubic meters of water. From October to the end of March, vhen irrigation work
is haltod)., 60,900,000 cubic meters of lov-vater aiecharge could be stored. (Ses
Table 3.

C. Construction Work

The construction work wa the irrigation distriot 1s divided into two
projects, the Hed W1ld Gocse Iake Reservoir and the Hn-p'ing Canal,‘ Ths con-
struction vork on the Red Wild Goose Iake Reservoir is simpier becagse the resae.-
vols 15 uot 5ivuated direqily on ihe main sireem of the Urumchil River. “There .
is no fsar of ite being harrwased by flools, However, because of the reservoir's
remoteness fracf'the surply area, there will be & shortage of constructics '
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materials. Because of this shortage, too elaborate work on the sluice gate 1o
not allowed, fhis work, however, must be substantial and such problems g8 the
ailting-up of the sluice gate must “e dealt with properly. Only a limited supply
of cement nesded for the construction - -k cen be secured from the Yao-chish
Cement Plant in Ian-chou. This cement shartage can be aelleviated by & cemsnt
substitute made locally. Schemes far control of seepage tnd erosgion chould be
worked out on the Ho-p'ing Camal, which flows through an arid and hilly sector
of the Gobl Desert, It would be ideal if the canal bed were lined vith cement
mortar, tut this is impossible at the present time. Same method of tightening
the capal bed to prevent seepage should be worked out until sufficient cemsnt
could be ohtained later.

V.. CONSTROCTION PROJECTS

A, Red Wild Gooae Iake Roservoir

The terrain surrounding Red Salt Iake 1s ideal for duiiding a reservolr.
The northern, southern, and eastern sides of Shs lake are mountainous, while the
vestern side is open and flat, The weatern side, therefore, could ‘bo utilized °
to construct a dam, thereby converting the lake into a ptersge wegervolr, In.
order to make ths brackieh water +518 1ake sweat. huge volumess of fresh water
from she Urumchi River wo~e drawn into the lske this yemr (1948). The reservoir
project includee construction work on the feed canal, lower sluice gate, lower
discharge canal, earthen dam, upper sluice gate, and the upper discharge canal,
Detatls &f the conatructicn work on these installatione are as follows:

ll. Feod Canali

Red ¥i1d Goose Iake Reservoir must deperd on the feed canal to drav
water fram tho V:amohi River. The indake-gate opening will be oonstructed at
the ‘entrence point of Yen-erh-wo-hsia (6991, TO43, 8326, 2601) en the right side
of the river. 'The 5,000-meter long foed canal reaches Red Wild Goome lake by
means of an open chaunel ar flums whick traverses along the mountein. The dias-
charge of the original sonsteuotion was only 1.0 cubic ‘meters per secomd. When
the expandiom werk is campleted, it 1s hcped that the discharge will be increased
to 10 oubic meters per second. About 30 metera ol the midsectien of this camal
run along a precarious sector half way up the mountain. This ecctor of the feed
canal mmsh be strengthened vith comstruction of high embankments fram the
dredged 2041 of the canal. Bridges ard flumes must also be built in this a1ddde
sactien. After crosning the mountain ridge, the cazal tekes a sulden downvard
dip 4oward the reservoir. In order to neutralize this sharp degcert, conatrud-
tion of drope is nescessary. It has been discovered that if this section 13 moved
soushward along the 1lake st e gradient of 001 parcent for about 1,240 meters,
1t can reech a wide, thick, stone weir frea wpich water may fall into $he lake,
thue avolding erosica. With the exception of the firet section, 1f the gradient
of the csnal bottem 1s made at about .00 percent, eroaion as well as freezing
may be avolded. Iater, the volume of water will be increased and the cwrent
velccity will become greater, If erosion ia discovered, alates should be used
in paviry as a means ef proteotion.

The fires section of the feed canal, about 1,100 meters long, is cor-
atructed in the rivsr bed and is made entirely of pebbles, which results in a
large amount of sespage. To prevent this, it 1s necessary to line the bottom
of tho capal with mortar. To eliminate an accuwula$ion of sand and gravel
during flood periods, a sand gate is necessary. For protective purposes, drainage
erbankmente should be erected along the river.
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e middle’ mection & open’ to the effect of wind and-srov because it 1s
situated op the slope of the mountain. A wall s nscessary to prevent snow from
covering the canal. Iater, when more money ie available, 1%t may be possidle to
shandon this section and change the line to rsach the reservolr via underground
methous .

2, Iower Slulce Qale

The original lower sluice gate 15 situsted on & matural earthen dam on
the west side of the lake. It is of the folding fan type and 1e operated by
vinding steel wirea. It is eaay for dirt and sand to eilt up and obatruct the
openipg. The original head is only ik maters, and 1s already incapable of contrsl.
Shonld the head increase, ths dangara cen hardly bte imagined. It is imperative
that a thorough recomstruction be instituted.

After atudying local materials, it was decided to use a mors relisble
cylindrical valve which can be mamufactured locally. This valve willl zake possl-
ble the drawing of large quantities of water under o 20-meter heud. - Enarmous
water pressmre will be used to open &nd closs the valve.

The existing cutlet culvert is divided into two ssctions. The first
soction pasces throngh beds uf bard sundstone, It ig & concrete oondult sur-
faced with 1,5 cublc meters of cemert and is 1.1 metere high, 1.C meter wide,
and 70 metery long. The second meotiom of the culvert 1s e ladderlike wooden
confuit, Tt pueses through beds of pebbly scil vhich hes an alkmline gontent.
it 18 therefors treated to prevemt decay from chemical sotion. This second
section is 1.3 meters high, 1.5 meters wide at the top, 1.5 msters wide at the
bottom, and. 90 meters long. Eventually, the whole culvert will te made larger
and will be rebuilt with more permanent materials.

3. Isvwer Lischarge Canal

The lower discharge camal is located near the Urumchi River, approxi-
mately 3 kilometers from the reservoir, It 1s 3,200 kilomosters lorg. it
traveracs 8 stecp slope, Originally it had a disckarge of 0.5 abic wmeter per
sacond. Its inclined drop and piers were destroysd. After the slate-lining
work in 1946, the dissharge was increased to % cudic weters psr second, Thiws
discharge rats will be further incrsased to 10 cubic mevers 2 secand after
additionsl ixprovements are made.

L, Sarthen Storage Dam

There 18 a relativoly low (about 996 metors high) natural earthen dmm
o% the wost gide of Bed Wild Gooms Take Reservoir. Ascording to plana, the
present head of the reservoir will he 1,005 metors high. To prevent water fram
going over the crest of the dam, 2 meters ViJl be added to “he dan, raking the
gtandard height of the dam 1,007 meters. Tho crost of the 2am ic § mstors wide,
The water alope will be set for 1 to 3 and the surface will be paved with stone
blocks to prevent erosion frow wave action. The outer slope will be set from
1to 2 to 1l to 4, The base of the dam will he built with impervious materials.
The upetresm half »f the dam should be rendered impervious by using fine soil,
vhile the dowvnstream half may be built with coaser earth. To prevent seepage,
the core wall should be built right up to the rocks. A drafnage ditck of stome
blocks will be built in the downstream half of the dam. Crushed stones and

atone blocks will be uged to protect the base of the dam,
5. Upper Sluice Gate

About 500 meters enst of the 0ld sluice gate, diresctly north of the
luke. im 4 stome ridge, the top of which i 1,024 meters high. Along or following

4hs mcuntain stroam, o culvert mey be comstruoted by bhoring through the :

precipice. The slvice gate will o relatively secure inside the earthen
6.
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embankment. Therefore, if an upper sluice gwte is constructed here on a lavel
with the water head, the burden on the lower sluice gate will be reduced and

the security of the reservoir incresssd. The leagth of the culvert wiil te about”
150 meters. The maximue eluice discharge is more than 10 cnbic meters per sscond,
The cylndrical culvert will be lined with conorete. The gradient of the culvert
w11l be 1/250 percent. At the entrance, £ cut-off collar will be built teo
roguiate the fiow of water. The rock content of the culvert exit makes possible
the use of & cylindrical gate,

6. Uprer Dischargs Canal

An open channel should he built below the culvert of the uppey aiunice
gate. Tre channel would be 1,800 meters long and would cémect with the »1d
d1scharge canal. This canal runs on a rather steep slopa, To prevent erosiom,
the capal will be lined throughout with simte. It iz estimated that the ais-
charge will be 10 cubic meters per second. The 55C-metor-long firat section will
be excavated to the irregular depth of 3 to 7 meters and will be reiatively .
pnarrew, Desides this, the cress section of the canal will be paved with impervious
matevial, The gradient of the asction of the 5anal whieh runpe ridwey along the
mountain will generaliy follow the natural contour of the ground, A wooden {lums
will be huilt at 1 plue 760 /ai¢] where the upper dischargs cansl must pass
through farm dltches. This and the comstruction of drope will be executed Jointly,

B. Ho-p'ing Canal

1. Targe Flume Over the Urumchi River

A large flume, 200 meters long, will he built acrose tle Usumchi River
connecsi: the outlet acint of the &4 annaree aanal 3ith tha main samal am the
weat bank of tha river. Temporarily, this lz«_rqe flume will be Duilt of wvood,
but 1n-the fulure 1t will be built over with cement. The foundations of the fimme
cr both 3iéss ¢f the river will he ¢wastructed with astome slabs. The Poundation
on the west bank will al30 include & sonstrwction of a drop. Plers to support
the rlume will be set at S-meter intervals and will be buried & meters into the

' ground, A step will be taker to prevent erosicn st this poimt. The river, in-
sluding ite ehores, 1s 500 maters wide hera., The ourrent of the river i8 very
avift during the flood periods; there’ore, tidal and drainage embankmen*s must
be dbuilt to regulate ths water flow and at the same time prevent widening of the
river channel. This embankment work is essentinl because the length of the

flume crosaing &t this point wiil be shorter than the width of the river and ita
shores,

2. Main Canal

The wain canal will caunect the lower end of the large flume. The
4-}1lomoter-long head-camml sactlon will rwm slongsids ths river in the precipi-
tous sector half way up the mountain, From this point, the canmal will extend
downward and enter the area behind the new distrizt of Ti-hua. Then &he canal
will run in a northwesterly direction for 14 kilemeters along the Ti-hya~-I-14
Highway and will. reach Hei-shan-t'ou. From Hoi-shan-t'ou the canal will take
& northerly éirection from the highwey and will pass through more than 10 kilo-
meters of Gobl Desert and 4 kilometers of profuctive sector of the An-ning Canal,
From there, the canal will finally empty into the irrigation 4istrict. The
total length of the mein caual will be more than 31 kilometers.

The entire camal will be newly dredged except the ll-kilomaier middile
section, which will be dredged later. This soction, which extends from the now
district of Ti-hua to Hel-shan-t'ou, will make it possidle Lo utilize temporsrily
the old Ching-yung Canal %o facilitate the early flow of watsr through the main
cane.l into the irrigation district.
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The discharge at the lLead section will be 10 cublc meters per suvcond
and will be graduslly reduced to 8 cubic meters in other sections until the end
gection, where the dincharge will becowe 1,5 to 3 cublc meters per secand,

The gradient of the canal will be determined by the terrein featurea
and will range from 6/1,000 to 17/1,000 percent. ' The slopss of ths canal will
be dbullt 1 to 1.5 ané the canal will he dredged so as to prevent seepage. The
dredged earth wjl_l be ussd to build up banks on both sides of the camal. One
of the wemks will be made wide e.aough so that an avtamobile can be driven on top
for inspection of the camal. There will be 2 meters of space on both sides of
the canel between the canel's edge and the base of each bank., This space will
be used in cace the canal nseds to be expanded or when there is au increase in
tlood discharge. Urees will be planted along this epace.

The canal will be slate-lined to prevent ercsien and to make the water
flow smoother and faster, OSeopage will be further controlled when silt is g
carried turough the canzl after the discharge of water, The silt will £111 up
crevices and will make the canal tighter. When the cemsnt eupply 1s short, tails
motnod will d¢ a satisfactory mortaring job in holdiag the lined slates together.

Seepage 1s not so extensive in the laal section of the mein canal.
Therefore, the gradient at this section could bs made at about 1/1 000 percent
and drops could be comebtructed to prevent eromicn.

3. Tlood Gate, Send Gate, and Check Cate

To increass the effectivenese of the irrigation work and to make maxi-
mum use of the water in tho Urumchi River, the main canal should be capable of
drawing fioad wnter directly from the river into the irriuwation district. This
met be done at the same time the feed canal draws wator from the river (at the
mate of 10 cubic metera per second) into the reservoir for storage purpose. To
sccompliek this work, the mein canal must have a flood gate, sand gate, and check
gate between the tail erd of the large flume and the main camsl at the western
bank of the river., The flood gate will huve a discharge ol 10 cubic metery per
gecond. Tho sand gate and check gate will be constructsd at the lower end of
tha flood gate. The sand gate will empty sand ar® sllt from the canal bostom
into the Ummmch! River. The check gate will conirol the amount of the clear waver
coming into the canal, .

L, TLargs Diversion Gate

A large diversion gate will be conotructed at ths tall ssction of the
main cansl. It will hWa located at the highest point of the Irriguticn Adistrict.
This gate will dive.t watsr from the main canal into tiree distribubing cerala:
the eastern; the cenitral, and i:e wesierr. The gate will have three orifices

gnd the swount o wter (o be rin Into Alatyihuting canala will he ragnlataed hy !
the raising and :swaring oif the diversion gate, Eventually the gate will be
resonstructed so that it can be operated automatically,

3. Distriduting Canals

The irrigation district slaats {rom south to north., The eastern distrib-
uting canal will traverse through Ch'ing-k'o-tahu district; the westera diatrib-
uting canal will extend into Huang-shul and Ts'a>-tsu districts; and the central
distributing cenal will run intc the sterile dis*rict of Pa-tuan (59& 57929,

The S-Kllcmster-long eastern distributing capal will be dredged in ccmparatively
bigh ground along the southeastern sector of Ch'ing-k'o-tahu and will 1rrigate
rice paddies of this district. The head scention of this r~anel will be on a steep
siope with a gradient of 1/1 GO0 percent. Five drops will be congstructed here.
The cther sactora of the earveil canal wiil have a gradient of 3/2000 revcent

and will diechargo 3 cubic meters per second. 'he 12-kilometer central distrib-
’ uting caral witl extend directly to Kmo-chia-hu and will be dredged on the
-8 - .
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sastera ridge of Pa-tuan, This camal will irrigate barren land east of Pa-tuan, .
weat of lo-t'o-fang-tzu (13755, 13732, 3646, 2262), and west of Emo-chia-hu. -
The caval will pass through an extremely hilly secter ab a gradiemt of 1/1000
parcent, Construction of several tens of drops will be necessary. Its d1s-
charge rate will be 3 cubic meters per second. The 5-kilometer-long western

n distributing cenal will be dredged through fertile area of Pa-tuan amd will irri-

2 gate farms in Huang-shul and Ts'ao-tzu. The gradient of the canal will be
1/1,000 percent, . The discharge rate will be L cubic metera per second.

6, Fiumes

When the main and distributing canals pess through an irrigation district,
B flumes are needed to cross over farm ditches. When ons canal intersects apother
; canel on the seme level and it is not practicable to carry the first canal over
i the secerd, one camal my be carried below grade in a siphon conduit or over the
: other camsl by mesns of & flume, Flumes will be constructed of wood, while
siphon cenduits wi®l be made of stomes, v

¢+ Drops

Sirteen ops will be constructed in the tall secti £ th »
Rach drop will 1o b metess highs ' fatl sostion of the main canal.

&, Bridgoes

It is neceasary to construct bridges over various cemals in the irriga-
tion district, Highway bridges will be comatructed of rock picrs and wooden
girlers, They will be surfaced with crushed stone and will have a loading capacity
of 7 metric tuun. Cart-road bridges will be of wooden piers and girders., They
will be surfaced with crushed stome and will have & loadirg cespacity of 3 msicic

tona
9, Diversion Gates for lateral Canals

Each tall section of the distributing canal. will have diversion gate
to let out water into varicrs lateral carsls. Wooden diversion gates simdlar
in congtruciion to the largs diversicae gate will be used temporarily.

10, Ilateral Canals

Iateral cenale will branch out fram distributing cansis in the main
ssotion of the irrigation district. Some lateral camals will be 10 weters while
others wiil be 20 metere long, The discharge rate of each latersl ccnal will
be 1,5 culic meters per second.

11, Foruation of the Irrigatim District

wrd TTNSL Lraet

will be divided into asries of rectangular blocks. Each block will be about
300 meters long and sbout 250 meters wile, Roads and camals will run alongside
each of these blocks, Farms will be developed within each of these rectangular
blooks,

In order o fecilitels machanized Parming, the irrigaticn distriet

12, Drainage System

The water *able beneath Ch'ing-k'o-ta~hu is high, RExcept far the

brackieh sand hanks, most of the herren area in the irrigation district oould be

made arable, Scil could te made fertile if a proper drainage system 18 put in,

Since the irrigation district slopes dowmward, the dreinage system will leach

the brackisk.ess frem the soil.
-9
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If irrigatioen is carrisd out too long in one apot, & rise in the water.
table 1s <o be expected. It is therefcre neceasary to improve the land by rumning
drainags ditches throughout the district. The drainage aystem will include small,
lateral, and main ditches. The drainage water could he used either to irrigste
arsap lacking spring water or ito irrigate additional farming districts.

VI. ESTIMATES CN LABOR AND MATERIAIS

Workers needed for these irrigation projects include cooliss, plesterers,
stope mamons, carpenters, blacksmiths, etc. Military personnel, local Ulghursa,
and Chinese may bv employed as coclis labor. It is difficult to obtain large-
scale militery labor at present; comesquently, the bulk of lsbor on theme projecis
will continue to coms from civiliams. Skilled labor 4as lacking; much of 1%t i«
concentrated in Ti-hua, where there are many Chiness frca the Northeast and
Shantung who have iived in the USSR for many years. Thelr taechnical skiil is ex-
csellent, they have greet endurance, and can do such work as masonry, plastering,
carpentry, concreto mixing, paving, and pitching.,

Employment 18 sesy during the winter mouths when all types of construction
work coases and laborers are ille. At other timse, when there are other large
conshmiction projecte also in progreea in the vicinity, employment is difficult.
For this resscn, cost of labor goem up. If the work area is far from the city,
traneportation expenses must be assumed. Trere are in Ti-hua an estimated 300
plaaterers, 50 stone masons, 40O carpenters, 200 blacksmiths, and 600 other
tkilled workers. If more coolie Workers are needed, they could be hired from

e ee PO
ULAOr HOIRUOULT LIKK HBLlOL0.

There are no large factories in Ti-hua which manufacture construction
materigle. In these inflationary times, it is most fessible to pay the workers
by plece work.

The tools end facilities needed for the proJjects (except for eimmle tools
&l the workers® own toola) will be furnished by the gevernment. Steas chovels
could he hired for digging earth during winter and early spring freeze. Pila-
driving machines neefed for cimstructing flumes could be made in Ti-hua. The
hesmer will woigh 800 kilograme and will be opsrated by msansg of gteel ropee.
Tha Yup of each pile will be covered with eteel capa. Tho riverbed firast should
be enlidified with pebdbles befors the piles are driven in.

TiFing WinVsr monvio, wioh CGmOnv pOvARg Gnu COLOIGSYS WOIk r's mosSSsaly,
cold.respietant facllities must bo provided. Tools and tool sheds must be hsated.
Stoves must be provided for warming sand. pebbles, and gravel. Water muet te
heaied witn specially conestructed water heaters. It 13 nacessary t~ have suf.
ficient working space, The temperature should alv_ys bLe mmintained at arouvd
15 degrees oentigrade. According to an experiment tried in 1943, 1r which coid-
resistant equimment wae used, winter conditions vere, at tiuoss, better than othex
8688006 . .

The materials needed for the projects are: yellov sand and slate, vhich
can be obtained nearbdy; gravel fircm the Urumchi River; pedbbles frum crusbed
rocks nearby: and stone slabs from an open quarry in T'ou-t'un-hc-shan 4C
kilmmeters away. Iumber, especially white pinc, can he obtained from Nan-ghan,
80 Xilometers from Ti-hua. Cement, besides that obtained from the USSR b4 yeara
ago, cavn be obtained from the Ymo-chieh Cement Factory in Kansu Province.

Only a limited amount of cement can by trameported from Kansu Prcvince, howsver.
To replenish the shortags, & cement aubstitute must be made 2ocally. 3Slate
must bo Vraasporied Uy trucke irum an averags distance of 20 kilawstsrs. B

povder will b> supplied fu part by the Sinkiang goverrment. (See Tables 4 to

1

suang
9.)
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CVIT. COMPLETED PROJECTS

> A. Censtruction Work in 1947

1. Hc-ping Canal

Construction work on,the Ho-p'ing Canal was carried out by coolie labor
and by militery engineers of the Sinkiang Defense Headquartere., 7Thie canal
sxtends from Red Wild Goose Lake Reservoir into the old irrigation district of
Ti-hua; crossesy the Urumchi River, and runs through 20 kilometers of dessrt lend
befere reaching the new iyrigetion district.

Work ccapleted onm the Ho-p'ing Cenal project as of the end 1947 is as

follows:
a. Main Canel

From 10 April to 10 May 19T, approximately 60,000 cubic meters of
earth wers dug from & 3.7-kilmmeter-iong sector of the mein canal. This secter
sxtends from the large flume to the head sectiocn of tho main capal. From 23 ¥arch
to 15 April 1947, the mector extending from the top of Hei-ghan tu the An.ning
Sanal district was dvedged. Finety-eight thousumd cudic meters of earth vere
removed during thie periel. .

Temporarily, only 50 oubic metsrs of the cenal walls will be aslate-
lined. Iater, when slatos can be obtained more resdily, the entire lining work
will be completed.

h

atuihntdne Oenela
D0 JLSTDITTNILG VT —

A total of 30 kilomsters were dredged in the eastern, western, and
central distributing cacals botween 22 April and mid-May 1917. Pifteen thousand
oubic meters of serth were resoved.

¢. Iarge Fluse Gver the Urumchi River

The foundation vwork on the Z00-meter-long, large flums crossing the
Urumchi River wap started in early March apd completed 25 April 1947, Tregtle
construstivn ant' cement pavement of the flyme base wae completed 10 Mey. Five-
noter-hign, 300-meterr-long earth embankeents were built, asing 30,000 cubic
neteres of dredged earth. This work wes cammpleted 20 May.

4. Tateral Canals

In order to serve military reclamation areas, 11,000 cubic meters
of earth wers &rsigsd from S5O kilsmsters of lateral canals prior 5 10 Ssptember 1947.

One latexal canal in the eactern and two in the western sectiion were dredged,
2. Red Wild Gooss Iake Reservoir

Construction wvork on the Red Wild Goose Iake Reservoir was started in
August 1947, The reservoir project will take 1ittle less than 3 years to cam- .
piste. The earthwork on the uppsr dischurge canal was etarted on 20 July. The
rock-blasting work on the baser of jhe upper and lower sluice gates was started
in early August., This proJect will require 10,000 oubic meters of slates,
23,000 cublc meters of stomo slabs, more than 2,000 tons cf locally made subeti-
tute cemsnt, several hundreds of tons of regular cement, and several tens of
tons of stoel materials. Its importance cnd amount of ergineering work faw
excols that uf the Ho-p'ing lansl.

-1 -
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e - Construction work on Uhe reservoir conbinuzd according to sched.x‘xle unlil
last August. The eriginal plans had to be altered because a sudden inflaticnary
trend at thet time abruptedly ralsed the comstructior cost and matertials. Bepides,
ag winter set im, vewent-pmuring work wes msde very &ifficult. Conetraetion vaork
or the lower sluice gate and the core wall continmed for a while, but other work
wag guspanisd to avsit further granting of govermmint funds.

Some work continued throughout the winter under sudzere weather. To
attsin this dirficult task, cometruction materials wers covered. Tool sheds were
bhontsd at 15 degrees cemtigrade. Sand, slabs, slates, and water wsre warmed
pefore they conld bs nused satisfactorlly.

B. Conetructiom Work Previous to Water Discharge (January to Q@ May 1948)

In order to meet this year's expension of the sgriculiural area, it was
planned to complete underwater work sn the lowsr sluise ate and store 14 miilion
cubic méters of Urmmchi River water into the reservoir so that water could be
discharged onto farm lande by 10 May. VWork on the lowsr dischargs sontinued
throughout the winter. Work also continued on the teed canal and the construction
of a 55-mater-long wooden flume., By the end of May, one large orifics was repalrped
and widened, three largs culverts were repaired, aud snow-removal work inalde the
oAnal was campleted, :

Most of the repair work on the fued canal was caapleted in March., GConse-
quently, the discharge reto was incressed from one cubic meter to 5 oubic meters
per second. Kignteen million cubic meters of water vore stored in the reservoir
berare the water discharge date of 9 May. This amount surpassed the projected
storage rlan up to 9 May by 4 million cubic meters.

Feom 20 Morch bo 30 April, one sectium of the fesé canal vag dug ¢y 400 mewy
dispatched by the Sinkiang Defense Headquarters. The depth of the canal varied
from 2 to 5 meters. More than 22,000 cubic meters of earth were dug and the
exopvated sarth waeg used to etrangthen the base of the left bank of the carvsl.
The completicn of this mountainous ssctor of the fesd canal made possible thue
release of water on 9 May,

The Ho-p'ing Canal project proceeded simulcaneously. Constructiou of the
flood, sand, and check gates went on as scheduled. The flood gate was completed
in July 1947. 'The work ou sand aud check gates began on 1 April and wie com-
pleted by 15 June. .

Iasl year, the head section of the main canal was damnged because of arosion.
fram 8 March to 6 May, the acoumilated earth inside ths canal had to be remoysd
Aand vart of the hanks hed to Bs 352 with slatos Lo jreventi Iurcner erosion.

Slate-lining work oontinued even after the wetsr-relesse date,

The li-kilcmeter middle section »>f the ma'n calal, rocated 3.75 kilometers
from the large flume, and running from Ho-tien-chieh im Ti-hua to Bei -suan-t'ow,
vas to have been dredged. However, the wark wes discontinued becauvge of lack
of Tfunds., In 1%s place the exieting old canal had to te dredged and lined. This
work began in mid-March and vas caspleted in oarly May.

The volums of water in the new canal section below Hei-ghan.t'ou had to be
increased by ad®itiomal paving work. A 2-kilameter ssction below this nev canal
section was damaged by erosion last year. This section was sutsequently relined
vith slates, Fifty drops vere comstructed in thie sector. The censtruction of
large drops in the 5-kilometer lower section of the main canal was completed by
L May. The volume of wuter discharged this yesr wes more than twice thet of
lagt year, Erosion ard silting have not yet occurred. There is also very little
ceepage at present. (See Table 10.)
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YiI. PLANS FOR INCOMPLETE FROJECTS

A, Firset Copsiruciion Periocd

) During this period, the arable acreage will be increased o 40,000 mou by

) 1949, including 10,000 mou sach in rice and vheat and 20,000 in other cereal
£i0lds. Twently-five million cubic meters of water will be needed to supply thie
total acreage. The water head mmst he raised to 998 mebters inm the reservoir.
To accomplish this, the following work muet be comploted:

1., Head Feed Canal, Red Wild Goose lake Reservolr (slulce walls,
intake gate, and sand gate)

. The hesd canal section requires comstruction of sluice wmlla, an inteke
gate, and a sand gete to facilitate draving of water into the reservoir. The
intake gate will contrel the volume of water flowing into the camal. The sand
gate eliminates sand and atone during pericds of flood. The mand gate will be
construotél one kilometer below the head camsl and will also be used for letiing
out water.

6 2. Feed Canal, Rel Wild Goose Iake Reserveir (catlet gate)

The middle aection of the teed canal 1a situated on the slops of the
mountain., Too much snov ¢r too much water in this section could deatroy the
entire fesd camal. Tt is thersfors necessary tc construct & check gate on &
rock foundation and also an milet gate for further protection.

3. Bxpansion of the Lowsr Discharge Canal, Red Wild Goose lake Reservoir

: The discharge (even after repair vork) of the old lower discharge canal
vi].l :@ 3 cubic meters per seconi. ‘The barks must be widened and further lining

muMi e carried vuv Lu lidieass whnd QIFSHITEC.
4, Comstruction Work on the Upper Slulce Gate, Rod Wild Gooss Iake Raservoir

Rt e lower sluice gete must ba constructed ineide sn earthen dam and
o must run undernvath Spe cid wooden culvert. Ths wooden culvert must b. built
over with ptones befsre the lower sluice gate cen be depended upon to discharge
wuler. The upper sluice gate will bo sturdy, eince it nmet be bored through a
ridge of granite rock. Wnen the water gauge in the ressrvoir beccmes too high,
’ bcth ths upper and the lower sinice gatea will te dwpeaded upon to dlacharge
wster. To rrevent damage t> the sluice walls and the outlet gate, additjonal
1lining must be carried out.

5. Conatruction Work on the Barthen 3torage Dem, Red Wild Goose Lake

[ P POy
p -T2 rarav ey

The earthen storage dam must be 1,000 meters high to stere a 998-meter
head of water Inside the reservoir. Tais comsiruciivn vork must b6 campletsd
before the water-storage period starts again. The slope muat bs paved up to
the water head to prevent erosion.

6, Rleven-kilometer Sectiom of the Main Canal, Ho-p‘irg Canal
The remainiag work om the ll-kilometer section of the main caral must
be completed. If the repaired, old canal proves unsatisfactory, & new camal

must be dredged Ik this section. Comstruction of bridges ard flumes vill also
be necessary.
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‘B, Second ¢ongtruction Period

During this period, the acreage will be increased to 70,000 mou by 1950,
including 15,000 in rice, 20,000 in wheat, and 40,000 in other f1clds. The
reservolr capacity mcst be raised to L4C million cublc msters. The gauge helgit
muet be raised to 1,003 meters. Construction work allotted for campletion
during this pericd is as follows:

1. Y¥eod Canel Bed Will Goose Iake Remervoir (continual expansion work)

There stiil remaine a o0C-meter section in the head canal which must be
completed, Barthwork, mortaring work, and lining work mue® be carried out previ-
ous to the water-storage psricd. P~ur drainage smbankments are to be strengthened
to prevent flood water from damaging the cansl. The canal must be sxpanded to
raise the intake Qiascharge to 10 cubic meters per second. The woeden flume in
the hilly section must bs rebullt with stones. Bridges met be rebullt aleo.

2. Iower Digcharge Canal Red Wild Gooss Lake Reserveir (expansien work)

The heightening and widening of the lower discharge canal xmst‘ be cotn-
pleted in order to increase the discharge Lo 10 cubic meters per gacond.

3, Iower Sluice Gate Red Wild Goose Iske Reservoir {culvert sonstruction)

The old wooden culvert below the sluice gate must be rscumstruoted with
more permanent materials.  Cement-mortared stones blocks will bo used,

L, Completion of the Upper Sluice Gate, Red Wild Goose leke Reservoir
Some cogatruction work remains to be done on the siuice gate. Other
work to he completed during the second period includes the stonework or the head
section of the upper discharge canal; lining of the canal, and comstruction of
tke inclined drop.
5, Completion of Barthen Dem, Red Wild Goose lake Reservoir
Since the water head in the ressrvoir will be raised to 1,005 meters,
the height of the dam must be elevated to 1,007 meters. Lining work on both
alopes, and stonework on the spillway orifice, must be completed during this
pericd.
6. Completion of the Main Canal, Ho-p'ing Canal
One nalf of the lining work remains on the mai~ canai. Jt shovld be
compieted tefore the 4ate of water dissharge. '‘fhe vork on the diversion gate
should be completed during the sacond construction pericd.
T. Complation &f the Distriou.ing Canals, Ho-p‘ ing Canal

8ectore in the central and eastern distributing canale sti)) are incom-
plete. These will he completed during the second periud.

C. Third Construction Period

All the remaining cractruction work will be sompleted during this period.
Incomplete sectors of the distributing tund lateral canale will be completed
during this period., Outlet gates and farm ditches will also be constructed aiong-
side the rectangular blocks, series of which form a large irrigatica distriect.
Drainage ditches will be dug *o complete the entire irrigation projecte.
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" 'IX,PENERITS FROM THE IRRIGATION PROJECTS

. > Following are some of the benefita which could be derived from the completed
irrigation projectay:

The irriggtion district will be capable of yielding approximately 250,000
ghih shih of g@rain per yesr. This yleld could be further increased after work
. ip carried out to prevent seepage.

The food shortege in the Ti-hua district will end. There will be no need
to obtain foodstuff from elsevhere at exhorbitant costs.

Grain yields gpd eavings made by nol having to import food will puy the
patire cost of tpe irrigation projecte. Beaed on 1*,500,000 yusn, vhich is the
transport cost ppr phih shih between A-.'c-su to Ti-hua ae of July 1948, the
Sinkiang government could save, 1p the first year alone, approximately
1, 125,000,000'_.00?) yasn in 3ipklang currency. Assuming that 100,000 mou could be
planted with cergal crops, and estimating the yield per mou of rice as 3 shih,
that of wheat @s 1.5 shih, and other cereale as 3.5 shih, the earnings from the
total yleld in the Pirst year would amourt to 740 trillisn yuan, or equivalent
to 150 mercent of the total engineering tost of the irrigatien projects.

The following table shows the estimated first-year sarnings from differsnt
' ceresl orovp: '

Total Anpual Value per Total
Cereel heregge Yield per Yield Snih ¥alue
srep {(in 1,000 mon) Mou {in shih) {4n 1,000 shih} (in 1 million Sinkiang dollars)
Rice 20 3.0 60 6.0 360,000
Whaat ho 1.5 60 3.3 1528,000
Others 40 3.5 140 i.3 182,000

“Total 100 755,000
L
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Table 4, Estimsted Number of Workers Required for the
Red Wi1ld Goose Iake Reserveoir Project

Type of Work Ro of Workers

Earthwork 372,959

Stonevwork 2,820

Dry masonry 12,787

Aock-blasting 31,500

Iarge puddling and plastering 9,933

Small - ” " 19,817

Timbering 8,88h

Ironvark 1,200

Pwig-matting 360 .

Miscellaneous . 1,430 .
Total ) k60,671

Table 5. Estimated Number ~f Workers Required for the
Ho-p'ing Canal Project

Type of ¥ork No of Workers
Barthvork k96,166
Stonevork ' 3,640
Dry sasorry 30,990
Pile-driving . 2,756
Iarge:- pnddling and plastering 4,486
small " " " 8,972
Timbering ) 25,874
Ironvwark (meshwork) 1,750
Twig-matiing 280
Miscellaneous 560
Total : 573,474

Table 6. Rstimeisd Fumber of Workers Required for Constraoction Work
on the Red Wild Goose Lake Reservoir Project

No nf

Engineering Work Type of Work Wourkers
Fovd Canmt

Expansion vork: eerth excavation Earthwork 38,00C

Expansion work: rook pitching Dry masonry 5,500

Reconstruction of tall cansl Barthvork $,333

Reconstruction of tridges and Cxrpentry work k6o

flumes Earthvork 120

: Ironvork 60

Reconstruotion of head canal Esrthvork 11,9712

Dry masenry 1,950

Repalr >f drainsge cmuvenkmeats Sarthwork 120

Twig-natting __360

intal 65,575

- 20 -
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Table 6. {Contd)

Ingineering Work

Upper snd lower 8lvice Gates
Expansion of lower discharge
canpal: earth excavation
Expangion of lower discharge
ounal: vock-pitoking work
Upper discharge canal: searth
excavation

Upper discharge canal: rosk
removal

Upper dipoksrge sansl: rock-
pitching work

lower sluice gate: oulvert
reoonstrustion

Upper aluice gatd: tunnel
construption

Lower slvicey gate construction

Upper asluice gate oonstruction

Upper discharge capnal: inciined

drop construction

Totsl
Karthen Dam
Farth excavation

Rock-pitching work for
corJd wall

Typs of Work

Barthvork

Dry masonry
Earthwérk
Rock-blasting

Dry masonry
Timbering

Large puddling end
plagtering

Small puddling and
plastering
Earthvork
Stonework
Rook-plasting
large puddling and
piagtering

Small puddling and
plastering
Timbering
Miecellansocur
Rook-blasting
Stonewnrk

Targe puddling and
plagtering

Small puddling and
plaetering
Tinbering

Ironwork
Miscellanecus
8tonevork

large pud’ling and
plagtering

Small puddling and
plastering
Timbering
Ironwork
Miscellaneous
Earthvork
Timbering
Stonework

large puddling and
plastering

Saall puddling and
plastering

Barthwork
Earthvork
large mdldling and
plestering

Workers

35,710

1,667
52,331
26,090

3,670
7,000

1,142

2,284
1,500
700
4,810

936

1,672
324
300
660
600

1,385

2,966
2o
sko
o0
800

3,110
6,393
460

600
400
320
220
T20
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: Ko of
; ) ineer Work Type_of Work Workers
X Rackvpitching work for core wall (Coutd) Small puddling and
rlastering 3,200
. Miscellaneous 160
Rock-pitching work to waker head Iarge ruddling and :
e plastering 1,276
i Small puddling and
i plastering 2,552
S Miscellansous 160
Total ‘ 231,192
Grand totsl 462,671

Table T. ZEatimated Number of Workers Required for Construction
on the Ho-p'ing Canal Project

¥ Ne of
ineering Work Type of Work Workers
Main Canal | .
O Barth sxomvation Burthwork 309,679
Rook-pitching work Dry masonry 30,630
Concrete paving of canan bottem Earthvork b3,0k0
Nortar-pouring vork Barthwork . 47,250
large Cluse Gooslruwsiion over
Urumohi R Eerthverk 2ko
Stomework 200
Pile-driving 1,200
Timbering i, 200
) Large puddling and
plasetering 810
] . : Small puddling and
: plastering 1,620
_— Ironwork 40
S Micecollaneons 120
: Flood-control work feor Barthvork 2,366
S Urumchi R Pilo-driving 800
0% Timbering 50
= TWig-maoting e
Dry masonry 360
Miscellaneons 8o
Sanfi-gate construotion Barthvork 2,300
Stonewvork 360
Targe puddling and
. plagtering 265
8aal)l puddling and
plestering 30
Timboring 2k
Miscellaneous ‘ 240
Fiood-gate conmstruction Earthwork 600
Stonewvork 360
Tixbering ko
Iarge puddling and
piastering T30
Seel)l puddling and
pinsiering 460
Timbering Lo
Teig-matting 8o
Miscellaneous 120
-22 -
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Table T. (Contd)

e ) Engineering Work
Bridge construction

Flume construction
Drop construction

large diversion gate comstruction

Total
Diatributing Canale

Barth oxcavation
Diversion gate construction

flumz somatruciion

Bridge conetrunstion

Drop construction

- 22 .

Tﬂe of Work

Timbering
Pile-driving

Iarge puddling snd
plastering

Small puddling and
plastering
Egrthworh

Ironwork
Earthwork
Timbering

large puddling and
plsstering

Swail puddling end
plastering
Timbering

Large puddling apd
prlastoring ’
Small puddling end
plastering
Barthwork
Earthwork
Stonewuck
Timbering

large puddling and
plastering

Small puddling and
plastoring

Earthwork
Timbering

thwork
Large puddling and
pisstering
Small puddling and
plasgtering
ironvork
Timbering
Earthvor::
Targe puddling and
piastering
Small puddling and
plastering
T{mbering
Bax-vhvork
Large puddling and
plastering
Small puddling and
plastering
Ironwork
Plle-driving
Timbering
Large puddling end
plastoring
Small puddling and
plastering

RESTRICTED

HESTHISTEU
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No of
Workers

. 8ko

Mo °

Lo

b, koo
3INO
220
270

hih
1,560

5%

108
1,600
600
720
60
152

1,504
LTk, 397

35,897
160
320

120

24¢
B0
1,200
400

132
650
1,300

132
350
156
1,380
76

152
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iable 7. (Contd}.

. No of
ineer, ¥ork Type of wark Workers
Drop comstruction (Contd) Earthwork 22,000
Total 45,007

Iateral Canals
Barty excavation Barthvork 27,670
Bridge construction Eerthwork 4,000
Timboring 920
Iargs puddiing and
plastering 100
Small puddling and
plastering 200
Ironvcrk koo
Plle-driving 150
Flume construotion Timbering 120
Farthwork 300
Irey copstruction : Tosboring - 14,400
Large puddling and :
plastering 1,200
Seall padd3ing and
plagtering 2,400
zartovork 1,200
Total ‘ 63,970
Grend total 582, hTh

Table 8, Estimated Amcunt of Camstruction Matsrisls Reguirad
for the Red Wild Goose Iake Reservoir Projent

'

Measinremon?’ per Unit

¥atarial {in om) Axt
Store slabe 20x30x1.00 12,822 slsbe
. 20x30260 13, %8 %
Blates - 15,529 oa
Ysslen girdscs 30{dia )x700 2,130 girdera
25(dla )x700 60 " . I
20(d1a)x700 220 "
Woolen crossbeams 15(dia)x700 60 boams
4"x8" lumber 10x20x380 T0 pieces
3"x6" suantlings Tx15x380 h.gso * -
2" goantlings 5x15x380 1,95¢
1® gtrips . 2x15x380 . 850 ¢
Cement (from Yung-teng Hsien, :
. Eansu Prov) - 350 tone -
Svbatitute cement (made loocally) - 2,500 "™
Sand - 2,800 cu m
Cast-iron waste - 60 tons
Wrought irem -- 18 "
8teel nails -- 500 kg
Twige -- 100 carloads
Gravel - 21‘)00 aum ¢
J
-~ 2% -
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Table 9. Kstimated Amount of Construction Materials
Required for the Ho-p'ing Canal Project

Msagurement per Unit

Material (1n om) Amt
Stone slabs : 30x50x100 1,400 aiabe ~

" ) 20x30x100 6,500 "

" 20x30260 6,k00 "
Slates - " 50,260 cum
Woodlen girders 30{d1e)x700 400 girders

" ‘ 20{d1a)x700 2,123 "

" 25{dla)xT00 160 "
Woodsn crossbesms 15(d1a }x700 3,876 veans

* 10{d1n )x700 1,558
§"28° lumber 10x20x380 66 pisces
3"x6" mcantlings 7x15x380 2,260 *®
2" scantlings 5x153380 17,830
Cewent - 50 toms
Sabotitute cement - goo
¥Wrought iron - 2,600 xg
Bteel nails : - 2,200 Xg
Sand - 2,300 ou ;
Hewp cord -- 500 kg
Twige - 2k0 carloads
Ysad wire -- 200 kg

Teble i0. JSuwplsted Cunstrusiion Wark om the
Red Wild Gnoge 1ake Resarvoir acd the Ho-p'ing Canal

{Ae of 1 Juns 19:8)

Rod Wild Goose Iake Reservoir

Buginoeriog Vork
Yoo’ Canal

Expansion work: earth excavation

Tom o siren mororm 2l & ssts @ mwrnte sos o Lo PR N
AIVVAT Y AW VAWE WL S WM VERLGAL MOTW ooy v

excavation
_ Reconstruotion work on capal tail: earth
excavation

Ienter Sluice Gate

Concrote paving of well

Gete consiruotion

Temparary earthen storage dam sonstrmoticn
Upper Sluice Gate

Tunnel c¢pening vurk: rook removal

- 25 -
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Axcunt Scuplated

22,000 cu nn
9,333 ou nm
6’371 cum

1759 cum
[a Yo Vo WSS,
vy Uu m

2,000 cum

81na
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Table 10, (Contd)
Eogineering Werk
Upper Digvharge Canal

Barth excavatim

Rodk removal

Slate lining of the canel hottam
Bridge construction

Earthon Dam
8iate lining of coare wall

Main Cenal

Rarth exsavation

Pavisg

Comovete pouriig

Iarge flvme comatruction over Urumshi R
Flood-control vork on Urumchi R

Flood gate conatruction

Sard gate and cheok gat® comstruction

Db B wn monmbumend dan
.Y G B Y Vb

Flume const~uction

Irop acuetraction
Rock-pitoked drop constructiom
Diversion gate camgtruction

Distributing Capals
Earth excavation
Tlame construction
Bridge comstruotion
Dror sesatraction

Isteral Cansls

Ttk cxcavation
Drop construstien

- 26 -
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Tu, e
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STAT

Amount Completed

34,131 owm’ T e
12,02 cum
M0 onm
2 hridges

QY cum

209,679 ou = ]
12,000 cu n
GO ewm
1 flune
560 m
1 gate
1 aate
v "ufiaéi;ﬁ
L fiumer
16 drops
50 drope -
1 gute

713693 ounr
17 flvmes
8 bridges
5 drops

10,706 cu
15 drops




Table 11. Estimated Cost of the Red Wild Goose lake
and the Ho-p'ing Canal ProJjects

Engineering Work

Incomplete work on the
Red Wild Goose
Iake Reasrvoir

Incamplete work on the
Ho-p'ing Canal

Table i2.

on

Cost Hemarks

272,979,680,000 Equivalent to 1,36k4,898,400,000
CNC yuan, 45b,966.13 gold yuan
notes, or 113,741.53 US dollare

253,598,400,000  Equivalent to 1,267,992,000,000
CRC yvan, 422,66Lk gold yuen
rotes, or 105,666 US dollars

526,578,080,000 fquivaient to 2,632,890,400,000

ONC yuer, 877,630.13 gold vumn
note, or 219,k07.53 US dollars

Fetimated Cowt of Work to be Completed
ne Red Wild Goose Iake Reservolr

Compiled 15 August 1948

(Cost per vnit and total cost 1in ona million Sinkiang yuen)
Cost per
Enginsering Work ¢ Ami and Unit Unit Total Cost
¥eed Canal 23,080
Canal head: conduit walls, 1 canal kead 5,200 6,000
intake gete, and sand gaie
coustructio:
Canal expansion: earth 15,000 cu m 0.32 k,80C
excavation
Canal expansion: paving 2,30 cum . 2 b, 680
Reinforcement . of drainage 4 embanlkments Loo 1,600
embankinents
Check gate and outlet 2 grtee 2,00 4,800
gate construction
Bridge repeir and 3 bridges koo 1,200 -
rebuilding
‘Lowemr Sluice CGate 34 'hoo
Expansion of lower discharge 20,000 cu m 0.32 6,400
canal: wvarth excavation .
Expansion of lower discharge 2,000 cu m 2 4,000
cenal: paving
Lower sluice gata: culvert 600 cu m ko 24,000
oconstrustion
Upper £luice Gate 118,792
Well conmstruction 1,313 cum ko 52,520
Gate cunstructinn 1 gate 12,000 12,000
Tunnel intake orifice pavisg 800 cu m ko 32,000
Upper discharge canal: earth 14,600 cu m 0.32 k,672
excavation = =
Upper discharge canal: rock i,W00cunm [TIL 6,400
removal
Upper discharge camal: paving 4k 400 cu m 2 8,800
Upper discharge cansl: 1 fnclined dr~p 2,0 2,k00
inclined drop coustruction
¢
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Teble 12. {Countd)

Engineering Work Amt and Unit Unit Total Cost

Earthen Dam 96,707.68
Clay excavation 86,978 cu 0.56 48,707.68
Slate lining up to dam's 2,000 cu m 20 40,000
water head ’

Paving work, up to dam'a 3,000 cu m 2 6,000
vater head

Filter gallery: rock removal 500 cum L 2,000

Grand totel 272,979.68

NOTB: The ceat per unit in this table is based on ccmmedity prices as of mid-
Angust 1948 in Ti-huve. The grand total cost of 272,979,680,000 Sinkiang
yuen is equivalsnt to 1,365,808,400,000 CNC yuen, L5h,566.13 gold yuen
nctes, or 113,741,53 US dollars.

Table 12. REotimated Cost of Work to be Completed
o/ vhe Ho-p'ing Canal

- Compiled 15 August 1948

(Cost per vnit and totel coet in one million Sinkiang yuen)

. Coat per
Engineering Work At and Unit Unit Tctal Cost
Main Canal 154,995.2
-Targe fluine: painting 1 flume 4,300 4,800
New gection of the main 100,000 cu n 0.32 32,020
canal at Ho-t'ien Street,
Ti-hua: eurth excavation
Mdaiticnal paving work 36,571 ev 22 3.2 97,79%,2
Flood-control work on 500 m 12 7,000
Urumchi R
Bridge construction over 14 bridges 500 3,h00

naw gantion of the moin
canal at Ho-t'ien St Ti-hua
Flue ocnstruction over mew 5 £lumes oo 2,000
s50vien of ihe main canal
at He-b'lien 3t Ti-lwa
Coastructicn of large 1 gate 4,000 4,000
v diverasion gate

Distributing Canals 16,08¢
Diveraion gate construction 2 gates 1,200 2,400
Flume construction 23 flumes 320 7,360
Bridge sonstruction S bridges koo 2,000
Drop conatrustion 18 drops ako 4,320

i
- 28 -
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Tobls 13. {Contd)

Coat per
Erginecring Work Amt and Unit Unit Total Cogt
Iateral Canala 8z,523.2
Earth excavation 6,635 cunm 0.32 29,683.2
Bridge comstructicn 20 bridges 320 5,400
Flume construction € flumes 240 1,440
Drop construction 225 drops 2ko 54,000
Grand total 253,598.4

NGTE: The sost per unit in this table is bared on commodity prices as of mid
fvgust 1948 in Ps-hua. The grand total cost of 253,568,400,000 Sinkiang
yuan 1is eguivalent to 1,267,992,000,000 CRC yusn, h2“2,6ﬁ14 gold. yuan
notes, or 105,656 US dcliars,
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~total cost for the three periads is 253,598,500,000 Siokisng yuan, Waich is equivalent to 1,257, 000,000 CEC
66h gold yuan ncies, or 205,066 US dollars _’ ‘ 257,952,000,

t4

(Conta) ’
Sork
Lateral Camals
. Ezrth exzavation
Bridge comstruction
Flume coustruction
Drop comstructien
Total
NOTZ: The sprand.
yuan, hoo
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