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’ hese Plan for Hydroelectric Development of the
‘ ow River in China
WOC Doe 252519, =33, -36, ~28) |
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: This is a translation of four documents prepared
by the Japanese Far Eastern Research Section in 1941,
They constitute a broad survey of the possibilities of
hydrcelectric develepment of the Yeilow River in China,
indicating eleven sites where power generating stations
might be advantageously constructed.

The translations are published in three volumes,
The basic document, VDG No 252519, containing ten parts,
has been divided, Parts 1 - 5 are in Volume I, and
Parts 6 ~ 10 are in Volume II. Two documents, WDC
252533 and 252536 include revisions and corrections of

-material contained in the basic report, 252519. The

material from them has been incorporated in the main
body of the report, wherever applicable, rather than
being presented as_separate translations, Volume ILI
oontains the complete translation of ¥DC 252528, which

- constitutes an addendum to the basic report and gives

a8 detalled study, in graphs and tables, of the flow of

the Yellow River at Shan,

The basic docﬁment deals with such topics as a
basic survey, plans for the generation of electricity,
economic factors, relation of the hydroelectric develop-
ment plan to flood control and water conservation,
industrial potentialities of the Yellow River, geology
and subsurface resources of the Yellow River basin, the
trend of supply and demand for electric power, plans for
extensive industrial development, and plans for the
hydroelectric site at the San-Men Gorge. These are
supplemented with numeroys tables, graphs and maps, in-
cluding a large map of the entire area upder study and
detailed maps of the eleven projected hydroelectrie

_development sites,

These are from a series of documents on economic
and industrial subjects which were acquired by a US
government mission to Japan and China in the Fall of
1945, and which are being translated by WDC.

Pages 1 through 178
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COMPLETE TRANSLATION

A JAPANESE PLAN FOR HYDROEIEGTRIC DEVELOFMENT OF
THE YELLOY RIVSR IN CHINA

Far Eastern Research Section
Survey Committee No 2

North China Committee
Subcommittee No 4

Mey 1941

Note: This report comprises translations of four documents as
follows: :

1. Document 252519 is the basic report containing the
plan for the hydroelectric development of the Yellow
River, It was issued by the Far Eastern Research Section
in May 1941 and is made up of 10 parts,

2+ Document 252533 is a revision of Part 1 of the basie
report issued by the North China Electric Viorks in
August 1941, The currections, amendments and revisions
~contalned in this document have been incorporated in
Part 1 of this report wherever applicable,

3y Document 252536 is a further revision of other parts

of the basic report issued by the Far Eastern Research

Sectiun in August 1941. The corrections, ameridments and

revisions contained in this document have been incorpce-
n rated in the report wherever applicable,

L. Document. 252528 is an addendum tu the basic report
issusd by the Far Fastern Hesearch dSection in May 1941,
It contains four sets of tables ani graphs giving a
detailed analysis of the flow of the Yellow idver at
Shan.
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A JAPAVESE PLAT FOR TYDROELECTRIC DEVELOBIENT OF
2y . THE JBLLOW RIVER 10 CHITA

Far Eastern Research Section
Survey Committee No 2

North China Committee
Subcommittea No 4

May 1941

CPYRGHT

VOLUIIE IT
TABLE OF CONTEMTS
Part 6, Adaptability of the Yellow River for
Industrial Uses ;
Pert 7. Geology and Subsurlace Resources of
the Yellow River Basin
Part 8. The Trend of Supply and Demand for
. Electrlc Power and the Significance
- of Weter Power rfrom the Yellow River
Part 9. - Plans'for Ixtensive Industrial
Development
Part 10, Plans for the San-men Gorge Hydroelectrigc
' Developrent
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The Pirst problﬂm in c’: eafﬁ ;+ﬁ plana fcr hnavy
industry in the develgpment of Jorth China is to £ind s supply of
water suitsble for IrdGstrial use. Begause of the scanty rainfall, -
the difficulty of watsr conservatlon and the lack of forestavion,

Torth China has anly ohs or two river systems which can furnish N
A weter in sufficient quantity for industrial wse. One of these is
, the Yellow River, which by reagon of “its volume of water and exten=

sive drainage basin would, after the oqualization of i%s flcw, go
faﬂ toward solving the Problem. ’

A ecmplete study of the 4, OOO kilometer Yellow Rlver is of
course impossible, ahd even an investigation of the locglities
suitable for future industrial dgvelopment is unlikely 8t present.
Since the Chinese aruy broke the diked west of Ktai-feng in 1938,
the main stream has not regturned to its old course, and at prosent
gseoms unlikely to do so. Tence the industrial areas near Isin-
hgiang and Chi-nan are deprivod of water from this river, -and are | .
not ob;ects for study. The region from K'al- feng to T'unb—kuan and o
that north of Ho~ch'u were in Lho war zone and sould not Ye sur- ' o
veyed, The only region along the upper river ,which was 1nvcst1*ated
was that around Pao-t'ou, which was under Japanese control, The.
suitability of Yellow River water for indugtrial use was detcrmined
from recent analyses of wobter specimens and from knowledge of the
guantity of flow derived from other sources., T '

II Qualitative Study of Yellow River Water

_ There arc many studies of the flow and silt- content of the
Yellow River, but no study has covered the quality of the Vater.
In this study the only spocimens taken from the upper Yecllow River
itself were from the ferry landing 2 kilometers abovo Nan=hai-tzu,
near Pao-t'ou, OQbservations made noar Pao-ttou partially compensate
for this limitation, for thore is no great difference in tho quality
. of the water in the uppgr Yellow River and that at Tfung~-kuan, whore
. tho Fen, Lo, and "Tei R1VQrs have joined it. The conclusions are
therefore based on those Pao-t'ou specimens,

@

. The analysis by the Experiaontal Corps of the North' China
Eeonomics Research Station, North Manchuria Railroad, of a spocimen
taken by a member of Subcommitteo ¥o 4 on July 1940, is showm below,

Analysis of Yellow River Tator at Nan-hai-tzu
Sedimont: 5.51%

Analysis of Sediment: :
Silicon dioxide 49,108 Titonium Oxide 0.43%
Ferric Oxide 13,37 Sulphur 0,14
Alunina 11.78 Soda 3447
Menganese Oxide 0.01 Potassium 1,32
Magnasium Oxido 1,25 Phosphoric Acid 0,78 _
Calcium Oxido 7.12 Volatiles 10,98 ’ b

. "
-ucp ~

RESTRICTED

Approved For Release 1999/08/25 : CIA-RbP78-03109A000200010002-5 -




CPYRGHT

RESTRICTED

Analysig of Filtrate: ) P L
APpoarhnco Transparont . Total Solids 294,00 mg/L

. .Smoll and Tagpe . Wee = ... ¥ Silica - . iy '1.40 "
Roaction * T o8Tlightly Sipepric Oxido ¢t 3019 "

. Alkaline Alumina o 2,69 "

Freo Carbonic Acid Nono ‘ Calcium Ton  .39.48 "
Carbonate Ion 22,20 ng/L Uagnosium Ton = 26,74 "
Bicarbonato Ton 111,73 " Total Hardriess ‘11,74 degroes
Chloride Ion 31,956 " Temporary " . . 5.25 dosrces
Sulfato Ion " 61,61 " Potassium Por-

Nitratoc Ion 454,50 " manganato .
’ Decoloration - 6495 mg/L

. The two, following tables show tho rosults of & study of thd
‘turbidity of the wator of tho Yollow River madc at tho Pao=t'ou
branch of %the North China wraffic Co (KAHOKU KOTSU KATISHA) for

a yoar and a half boginning Jan 1939. (spocimens woro taken at’

. the samo place g thosc for the procgding tablo, and analyzed at
tho laboratory of tho Canal Division, North China Traffic Oov.) -

A

~ {See Tables on following pages) |
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A Turbid%ﬁz

The first aspeet of the quality of Yellow River watcr which
requires considcration is its turbidity. Can it bo utilizoed, and
if s0, how? The results of tests for this arce given in tho two
preccding tables., The prceeding graph is based on represcntative
figures from these analysos.

The graph shows that, however turbid tho water, aftcr stand-
ing 20 hours turtidity decrcascs to 10 tc 30 dogrees; at 30 hours,
to 5 to 20 degrees. After 30 hours, precipitation is very slow,
The domand for water of less than 20 degrecs turbidity, can be met
by. letting the water stand 20 to 30 hours and then purifying with
somc suitable filtration apparatus.

A well-lmown illustration of this umcthod is the trceatment
given the turbid watcrs of the Puil River sinoec 1903 to supply water
to Tricn-ching. This supply now totals 38,000 metric tons per day.

Other oxanmples arc watoer usod in boilers by the T'icn-ching
Elcctrical Industry Go, Lid (Tt'TEH~CHING TIEN~YEN KU=-FE  YU~HSIEN
KUG-8SU), and that usel oy the T'ien-ching Plant of thc Cricntal
Paper Co (TOYO SETSHI KOGYO KATSHA), cstablished after the out-
broak of the China Incident.

The detaills arc as follows: }

1. Tticn-ching-Pai River ‘fater Supply Co (T'IENT-CHING CII-AN

PAT-LAT=SHUT TUNG-SSU) (Investipgated February 1041)

This company was founded in 1802 as an Inglish company
rogisterod in Mong Kong., In 1937, it bcoame o Chincsc compeny.
It takes water from two branchos of the Pai River, the Yu and Hsi
Rivers. The npaximum intoke per day is 21,360,000 Brnglish gallons,
or 97,000 mutric tons. The average amount of woter supplicd in onc
day is 8 million English gallons, or 6,000 mctric tons. (It also
hag two wolls capable of furnishing onc million galions per day. )
Tho purification cquipaont is as follows:

8. Quick filtration pool

(1) Soven purifying und scttling tanks with a total
capacity of 141;000 imglish gallons or €4,000
metric /Eid7 tons. Alua and chloride of lime arc
used for purifiecation, Ideally, the water should

\ be allowed to stund for cight hours to allow sct-

tling, but becausc of tho denand, the contents

are usually passcd on 1o tho filtration tanks

aftor onc to two hours. Thc capacity of thesc
tanks is, thorefarc, 1,700,000 to 3,400,000 Bnglish
gnllons per day.

. L 4

(2) Mochanical filters -- 14 tanks of l44-squorc fuch
filtration surface omch. The capacity is 2,390

gallens por squaro feoot per day. Thesa tanks arc
clecaned daily.

8
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‘gallons. Hero gorms aro killed vwith
inc, and solid matter 18 allowsd to sgt

18 houra. In ono’day aix milifon gal
" trcatod, Theso pools are oleanod onc
procoss regulring o.hout tcn days.

-fect. Piltoring capacity ia 50 gallons pcr squarc
i‘ooh par day._ - : {

N

LD VO*hcr cquipmon‘t: ‘ o ]

gal‘lona .

i
£

(2) dator °ur1ficrs- To purii‘y one milli gallons Qf
waﬁ:’dt‘ roquiroa the following' alun, OG pounds;
ohloride of lime, 21 pounda, liquid e lux'ino, sovon.
pavhds, Employoos of the company stagc that the
ourraent prico of chloride of limo andtof 1iquid
chlorinc i about 2.50 and 0, 55 von pir pound. ro-

- spootivoly; alum mado in Japan oosts gbout 0,50 yon
a pound, Honce tho cost of chemicals [td purify omo
million gallons is about 229 yon, or Q 06 yon por
ton.

- Water analysis:

i
!

The followmg table givas an analysis of.' w(tor from tno
Pai River before and aftor purification,

i
4
4
: i )
¥ , ) e ¥ :( A
: ; Pl
k
¥

4

- !
i . ! b

o

L3

vt an e

. ﬂablo follows on noxt pb.g_g7 :

G '
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(2) Thirty-ning send Filtcre, totaﬁmg lié kOO syquaro s

(1) Pour etorago rcsorvolrs .- total capn.cfmy tvro milli.an
P
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A TS

Tticn-ching Eloctrical Industry:Co,.

Ltd .(Tnvestigated
Octobor. 1940) we B

&0 .

This company uses wator both from tho waterworks and
from tho Pai River., The former is uged, .as drinking water, whilc
tho river water, after purification, is uscd in voilvrs and for
.other purposcs,

.The daily wator cénsumption is a&. follows:

- 230 notric tons
- 50 motric tons

From thc waterworks
from tho Pai River
- This is a vory small amount, but Purnishos a good cxample
of tho usa of nuddy watcr in North China in.boilors‘forvgcnorating
clectrieity. L Pt e

Y

hY Ui

Equipment for purifying the Pai Rivor wabor:

U

a. Two sattling tanks -- capacity 60 cubic métérsveachi

Uscd altornately for ong menth cach,
the tank, alum and soda ash arc mixed

River wator is pumpod into
in, and the mattor in suse

pension is allowed to sottlo. lombers of tho corpany statc that’
the monthly consumption of alum is 250 oattics; of soda ash, 250
cattics., (T: onc catty cquals 1,32 pounds) Tho: currcnt price
of alum is 13,5 son per catty; of soda ash, 14,6 gon por catty.
This totuls about 4.6 scn por .ton of ‘wator troatod. '

b, Two filtration tanks -~ diamoc
2.36 mctors, with a:layor of
filtratiqn. ta

tor 1.83% meters, hoight
sond 1.525 motors: thick for quick
Co W@toquoftoning apparatus

-

Gnlyxﬁdfor for thg bo

ilers is troatad by tho pormutite

softening. mothod,
aros diamoter, 1.3

Tho dimengions of the pormutita filtoring tenk .
7 moters; -height, 3.06 motors,:.. By using 2 ocubio

moters of parmutite, 2

40 cubic fect of wator por day can bo filtorod,

Tho reduction procoss,.is porformed once in:throoc doys, Tho ourront
price of the 1,000 ocattics of sodium chloridc roguired oach month -
is 13 son per catty, or 10 sem por ton of wator troated. " ..

- ds Quality of tho water
Wator gofteoncd by the above phbcausuhﬁn;a'hurdnoss of

Oel degroes (Geyman), We have no dotailod annlysis of this wator,
but that of Pai River water is as followss - = . .

TN Tl L : e S

Color - . . .. =~ Muddy © Alkald e 87.1-mgfL
Floating Matter = =~ 15,950,4 mg/L Sulfato - 62,0 .-%
Silicon dioxido . = - .- 4,2 ". Nitroto - Slight

. Caleium oxide .~ = 88,3 " . garbonmato . -, ‘= 195,2 ng/L
w4 . Chlorido . 103,9 "  Total Solids - 4762 ¥

N ' Froo Carbonip Aodld - Nong ‘Total Hardnosj = 1l.4 degroos

' Magnosium - 27,7 "  Ppormafiont' Hardndsgi~ 2.4 "
oy L Swt s Tamporery Hardnoss - 9.0 "
QUE s wTw e i ) P LR o TN VR S A N 1Y S P .
% . il ot (Not@:~;Thghgbove analysid wis, fado- in ‘Octobor 1936, -

Gt T The ‘ha}‘ﬁnesrsxo‘i‘,Apaqimsrﬁ"s.,,g#;)vswr taken, from surfgeo,
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middle and lower strata was found to be 12.2-degrees,
8.6 degrees and 7.5 degrees respectively. The specimen
used in the above anelysis was a mixture of all three.)

" 5. Oriental Faper Co, Tientsin Plant (TOYO SETSHI KOGYO KAISHA)
(Investigated October 1940) :

This plant uses 14,000 tons of purified water daily from the
Pai River for its workers' homes and for the plant. Its purification
equipment is as follows: v

. a&s One storage tank ~- 600 meters by 120 meters by 5 meters
in depth, oapacity 360,000 metriec tons. .

) b, Twelve filtration pools -~ each 6 meters by 4.5 meters
by 5 meters in depth. Rate of filtration ~- 5 meters per hour in
600 millimeters of sand,

, Ce NGK Filter -- capacity, about 2400 gallons per hour,
Used for drinking water for homes and plent.,

d. An analysis 50 liay 1939 of the water purified for in-
dustrial use in the plant is as follows: )

Appearance - Transparent
Keaction (pH)- - 7.0
Free Carbonic Acid - 13.2 mg
Chloride - 38,0 "
Silicon Dioxide - 2,0 ®
Sulfate . - 26,0 "
Carbonate - 92.40 " N
Total Solids - 310,00 "
* Total Hardness - 6,62 degrees
Temporary Hardness - 0.82 " ,
Permanent Hardness - 5,44 " ’

es Water-softening apparatus

Water is softened, for boiler use bnly, by the permutite
method. Capacity of the main tank == 9 cubic meters per hour per
2 cubic meters of permutite, Reduction is made twice daily.

Judging from the precipitation tests and the foregoing
three examples, the water of the Yellow River should offer no diffi-
culty in industrial use. The above tables show that the Pai and .
Yellow Rivers exhibit the same degree of turbidity at the.same sea- : o
seng. . lMoreover, the first graph of time required for preci itation
of sediment from Yellow River water on preceding page rough -eorresponds
to Pai River water. The equipment required for precipitation and
-the process are simple. In short, the water of the Yellow River,
like that of the almost identiocal Pai River, may be used emsily and
eodnomically for industrial uses and for drinking purposas,

B. Quality of the Water o ,' R . . v
B - ' ! ' : : .
The next problem is chemiocal investigation of the water, A study

of the character of the water ig required primgrily by the brewing, i A
REYTRICTED . .

i
¢
i
4
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T e T gty LT e e
. the bleanhing.and,dyefng;atheﬂﬂanning'En “§lue making, the paper,

. rayén and.photographic film indugtries. The high degroo of hard-
- mess of Yellow River water yenders it unsuitable for making high-
o ‘thrgde,péber, though. it can be used: for such low-gracde papet as
.0 i.newdprint and pasteboprd, The wator is 1ot suited to bleabsling

- ond dyeing, chiefly bescause it oontaing too much iron (should be

. Jegs -then 0.1 milligrams per liter). The:High bicarbonate ion
oohtent makos the produotion of high-grade“leather impossible, and
;pragénts difficulties in rayon manufecture, ‘espeeielly in its

bleaching process.

.. 8ince the guality may be improved by eéither physical or chom-
“1sal purification processes, the only problem is to secure purified
water in sufficiently large quantities. It is a quostion of post.
In rayoen production, spinning requires only a small amount of puri-
fied water aond would justify its production even at a high unit
cost, But making photagraphic f1lm requires large amounts of soft
woter that contains no hegvy metal salts, and Yellow River water
The production cost of a product
will vary directly with the amount of such water usod., Other local
conditions affecting eash industry would be difficult to evaluate.

To summarize, Ycllow River water cannot be used for highegrade
production.in the papor, bleaching, dyeing and tanning induastrios
end it is not well suited for brewing., Its use would depsnd on tho
particular product and how it is procossed, The wator coGld not be
usad for manufacturing photographic film, Other industries would
be able to use this water. Where thers is no question of the chem-
ical offoct on a product, such as the uge of wotor in boilors or
for cooling purposes, cxporicnce with Pai River wotor shows that it
dan be uscd satigfactorily.

III Quentitative Study of Yollow River Wator

The Yellow Rivor com casily Furnish more than anough wator.
for industrial use, but the oxtent %o which it will facilitate
the developmant of coal. and,other deposits requircs consideration.

e

'

A, Quantity

. _Thére is 6onsidarabic matorial'on the quantity of flow of the
Yollow Rivor. The following. tablos wore compiled from existing

sdﬁ:gos by Subcommittao‘ﬂo 4. They show tho average flow of the

lower rivor at Shen and of the uppor river at Pao-tlou.

Zﬁhbles follow on noxt pa5§7

~12w
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L Ao SO 3 o ) :
[ 1819 | 1920 | 1921 | 1929 | 1934 [ 1935 | Avoragoe
358 464 310 | 288 626 | 407
4867 568 327 488 593 | 481
875 | 630 836 671 | 1026 728
" 440 737 665 430 767 | 1027 678
434 | 1302 816 | 374 742 | 1258 788
ofowdud o | '944 | 1744 | 1025 763 953 | 1280 1116
- Jul.- f 2660 | 1466 | 3066 | 1588 | 1174 | 2903 2144
Aug 2525 | 2025 | 2933 | 2515 | 3548 | 4929 3079
J Sop: 1241 | 2185 | 2068 | 1488 | 2833 | 3547 2194
. Ot 1320 | 2572 { 1431 | 1465 | 3839 | 2935 2260
e Bov. . -728 | 1268 | .860 | 1028 | 1620 | 1893 1233 -
. | Dec 243 569 500 322 744 710 536
vl
. Yoarly .
[ _Averago | 1381 | 1280 | 1212 973 | 1454 | 1892 13656

(4

" Avorago Flow of tha Yollow Rivor ab Pao-t'ou

x
1

3

(cu m/%oc)’

1

Paoht'éur(Estiﬁated)

Shar (Actual)

dan
© Fab
o
dpr
s fgn
- Jal
Aug
Sep
Oot
¢ Nev,
+ . Deg
.- Ydarly Average

260
. 300
- 400
" 350
450 -
600
800
1,300
900
. 800
800
300
BOO

407
481
728
678
788
1,116
2,144
3,079
2,194
2,260

1,233

530

1,365

A dem built et Ch'ingeshuiwho would receive an average annusl

flow of 600 metric tons per second
day (IN: See figures on page 50.).
1,365 mptric tong per gecond, or 11

-meéter of water equals 1 metric ton),

flood control or hydroelsctric develo
waber can be diverted to industrial u
nseded for hydroelectric power,

186 .
irrigation and downstream water

»800,000 per day (Ty:
If the emphasis is placed on
pment, it is doubtful how nwch

» or 5,200,000 metric tons per
-One near Shan would receive

1 cubic

Diversion of the volume.

Sransportation would lgave barely 10 to 20 percent
One can- safely count on only 500,000 to 1,000,000 metric tons of

water at Pao-t'ou for industrial use and 1,000,000 to 2,000,000

metric tons at Bhan,

Al

~13=
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of the total,
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B. ‘'Temperature of the Tater |

Heavy chemioal industry requires 1arge amounts of. water for
cooling purposes. THe temperature of’ t“e water is all—lmyortant
for this use. There is very little data on .the water temperature
of the Yellow River, Data from the table on’'page is as follows:

Atmospherlc and whter Lemperatures at Pao-t'ou (Centlgrade)

B At Surfaae 7?,Leters Below Surf;;;wg
) Vo7 | Air| Water D1 ferenoe Aifi:‘Whtéf' .Differgﬂqé
| Wov 1939 | ~10 1° | 20 7 _;ﬁ_“_ - -,
Dec 1959 | -2° 0° L', £° "'\'.;hiéafipt-§°"i , 2°
Jan 1940 | -7° | 0° | 7° L AR B £
Feb 1940 | -39 1° | a° -3° ) 10 4®
Mar 1940 | ~3° 0.8° 3.8° -3° 0.8° 3.8°
May 1940 | 22° | 16° -6° 22° | 16° -6°
Jun 1940 | 28° 21° -7° 28° 21° -7°
1&w1=1940 24° | 23° -1° 24° | 21° -3°
- ﬁ;é;194o' 29°  ;£1° . -8° A 'i' - -
Sep 1940 |16° | 16° {A 0° - ! - -

" month, and therefors, g1ve only one monthly reoording

“and . Pao-t’ou reads -14°

. line is 220 and the latter 29°,

The above observations were made on the 2th day of each
It is to -
be noted that the watex vgmperature varies between O and 22 3°,
and that in summer 1t is 37 *to 8 lower than that of the air,
The isothermal maps of the Yellow Rlver Basin show that in
dJanuary, ‘when the temper«ture is lowest, the line linking Wu-yuan
and that linking T tung-kuan .and Chi-nan
"In. July, when the tamperature-ls highest, the former
Ir the ralation hetween atmos-
pheric and water temperature conforms %o the above table, the
water temperature at Pao-ttou and T'ung-kuan should reach 22 3°
in surmer, and fall to about 0° ‘in winter, '

reads -1°,

\ ’ .
AN < aits

. Detailed records for the frozen season for the Yellow River,
and for thickness of ioe are lacking. Acocording to statistics
gathered in 24 places in Suiyusn (the  northernmost and probably
'ooldeet reglon in the basin) from 1914 to 1923, the Yellow River
surface bacomes entlreky frogen over ‘between 25 Wovember.and 5 -

ubécember and remains frozan until 18 to 24 March, on average of

3% months,

Moreover. the Yellow River Basin in Honan differs little:in
latltude or atmospherlc temperature from Lin-ch'ing, ohantung.

3

‘ "'”‘"11‘-»;-- T ol PR
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Recordings from 1924 to 1931 indicate that the grand canal at Lin-
s ch'ing is frozen an average of 52 days a year, the ice reaching
18 centimeters in thickness. The freezing and the thiclmess of the
ice are influenced by the amount and rapidity of flow and by the
topography, as well as by the atmospheric temperature, so that com-
. parison of two rivers is difficult,

In any case, all rivers in this area remain frozen from 1% to
3%'months a year, with ice at least 20 to 30 centimeters thick,

T

his, however, presents no obstacle to use of the vater in winter,

Ce Limitations on Tndustrial Development

As stated above, alloving 20 percent of the flow for industrial
use would give the Pao-t'ou repion 500,000 to 1,000,000 nmetric tons
per day, and the rogion below Ttung~kuan 1,000,000 to 2,000,000 motric
tons., To allot this to industries requires consideration of thoso
industries which use large volumes of water: iron, coal liquefaction,
amionium sulfate and pulp., Some iden of tho needs may be gained
fror the following tabls of tie requirecments of these industrics in
Japan and Manchuria.,.

1

Water Required by Various Tndustries (motric tons)

Industry Yoarly Haterial [Water Water per [Wator por
Output Useod Hequired)Metric Ton|!letric Ton
(4 Tons) (11 Tons) |per Day |of Output |of Raw
(11 Tons)|(M Tons) lilatorial
(i Tons)
Iron Coal 60,000 13,6 8.8
Pig iron 1,000,000 (2,500,000
Steol 600, 000
Coal 100,000 {Coal 15,000 56 79
Liquefaction 700,000
Ammonium Sulfate| 100,000 |[Coal 30,000 110 73
. 150,000 ’
Pulp (Bloached |Lumbor 60,000 500 31 (shin)
: sulphite 700,000 :
pulp) (shih)
44,000 ‘
(TN: shih z 133 1/3 1bs)

The various industries require difforont amounts of wateor ac-
cording to thoir production mothods, so no goneral statement can. ba
made. Moreover, with modern cooling apparatus, the rogquirements
in the foregoing tablo would bhe roduced somowhat, in which casc thoe
unit price of the water would be raised,

Iron and steol and synthotic gasoline industries wh;ch use
coal as a raw material requirc 8 to 9 metric tons of wator poer metric

ton of conl, while the ammonium sulf
times that amount,.

2 o
RESTRI

CTED

fate industry needs about ten
In other words, if 1 million metric tons of water
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aro availablo per day, tho maximum possible development would be
industries using 110,000 to 120,000 metric tons of coal a day or
40,000,000 motric tons a ycar (TN: This seems to give the corract
vorsion of tho figurga which wena given on pago 13.)e

D. Conclusion °
P

Yallow River wator is ontirely suitable in' quality for in-
dustrial uso oxoept by a fow industriocs, Its quantity is suffie
cient in tho Pao=t'ou = Ch'ingeshui«ho area to serve indusiries
using 20 to 40 million motric tons of coal per ycar; below T'ung-
kuan it could sorve industrics using 40,000,000 to 80,000,000
motric tons of coal per ycar., Tho mothod of uso should be bosed
on tho experionce of existing plants at T'ion-ching. Industrial
sites should bo solectod which will havo tho lowest unit cost of
water, aftor survey by proper agencics,

Raferonce Motorial:

"Thoughts ‘on tho Yellew River": Part I - Climato; Part 3 =
Hydrometry

"Preliminary Considerations on Devolopmont of Yellow River
Water Power," and Proliminary Roport No 1 by Subcommittoo

No 4, North China Committeo, Survoy Committce No 2, Far Eastorn
Research Scoction; August 1940

"Precipitation Tosts in Turbid "fater in North China,*
Proliminary Ruport o 1 by Subcommittoc No 4, April 1940

"Climatic ilups of Worth China," Preliminary Roport by
Subcommittce fio 6; iMarch 1940 '

~16~
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A _JAPANESE PLAT 70X HYDROZLECTRIC DEYELOPHENT or
TIE_YELLOW RIVER IN CHINA
{Continued)

Par Eastern Rcscarch Scotion
Survey Committee iio 2

North China Committco
Subcomnittec o 4

Moy 1941

PART 7. GEOLOGY AND SUBSURFACE RE:SOURCES
OF THE YBELLOW RIVER BASIN

HORIUCHI Kazuo

TABLE CF CONTENTS
T Introduction
IT Geology
711 Subsurfacso Resourcoes
IV Geology and Mineral Déposits,in tho
Chting=shui Rivor Rogion of tho Mongolia -
Sinkiang Arco
V Subsurface Resources along the Banks

of the Yellow River between Shan and
Cheng~=ciou

‘e
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T Introduction’

Studies of thu guology and subsurface resources of China aro

" long cverdue, This is ospecially true of the Yollow River Bagin,

for which there is almost no reliable source material concoerning

its undevcloped middle and upstroam scotions. Nevertheless; an
attompt has been made to describe the geology and subsurface ro-
sourcas of the Yellow River Basin by utilizing all available material,
and with certain conclusions offered by the writer,

Tho only goological discussion of the recgion bordering tho main
rivor was btaken from geological maps plus a dotailed discussion
bagsod on tho writor's obseorvations around Ch'inge-ghui-ho, Honco
many of tho statomonts mado horoin aro basod on conjocturo rather
than on factual knowlodze.

Secondary sourcc materials on the subsurfaco rosources havo
also boen rolied upon wnd to ‘thdse havo-beon addod Somo facts nob
nitherto published. Not only éro studics of subsurface rosources
painfully lacking, bu®% thore is nced for a fresh invostigation in
the light &f roecent social end cconomic changes., This roport is
confined to facts which will bs of value to futurs devolopment or
investigation of subsurface resources, Although existing informa=
tion may havo exaggerated the valuo of some of tho resources, it
is cortain that furthor investipation will lead to the discovery
of now rosources and now ficlds of productiocn, ‘

Detailod obsarvations woro made in Honan betwoen Shan and
Cheng=chou, and firgt-hand studics of the subsurfaco recsourcces of
tho region about Ch'ingwshui~ho worc addod,

For convenioneo, o table giving a gonoral bibliography of
sourco matorial on subsurfaco rcsourcos has beon added ot this
point, This is copiecd praciically intact from provious works on
tho subjeet and must be rovisod according to the raosults of rocont
obscrvations,

"Geology and l.incs of Shantung Province," Civilian Administra-
tion Group, Army of Occupation in Tsingtao »

"Survey of Foreign iiinerals (Chincso scetion)," Goological
Survey Laboratory, Ministry of Agriculturc and Commorce

"Abstracts of Literaturo on Mining in North China," Geological
Invcstlgatlon Luboratory, South ilanchurian Railway Co

" "Mining in Shantung Province - Report No 1," Shantung Govern-
mental Cffice

"Mining in Shantung Provinco - Roport Mo 5," Shantung Governe
mental Offico

"Goclogical Reports - Class 4 and C," Industrial Division,
Poiping Goological Survey Laboratory

"Geological Roports,” Industrial DlVISIOn, Poiping Geological
Survey Laboratory :

~18~
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"Survey of the Geology of Honan Province," "fonan Geclotlcul
Survey Laboratory '

"Mining Report i'o 1, Honan Province," Honan Geological Survéy
Laboratory ) : :

"fining Records for Shansi Provinoce," Industrial Office
Shansi Province

"Metallurgy," Central China Metallurgiocal Society
"Mining in Central China"
"Survey of Shensi and Kansu Provinces"

"Survey of Important Minerals in North China,” Sugiyame Unit,
North China Expeditionary Force

"Survey of Mines in North China," Headquarters, China Ooccu~
pational Force

"Survey of Hines in North China," Industrial Bureau, South
Manchurian Railway Co

"Iron Pyrite Resources in North Chine," by KADOKURA Sabuno
"Geological Maeps of Eest Asia," Japanese Ceographiocal Society

"Gealogy of tha Yellow River (a translation),” East Asia
Regearch Laboratory

IT Geology

As stated above, in view of the scarcity of reliable data,
brief statements of geclogical conditions have been extracted from
the hitherto published geological maps covering the Yellow River
Basin, These statements may not always be correct.’

A Between Ho-k'!'ou and Chi-nan

Here are broad alluvial plains and both banks of the Yellow
River are of clay (loess) or fine sand.

Ba Between Chi~-nan and Tung-p'ing

Near Chi~nan small isolated Ordovician limestone ridges
appear. Towards Tung-p'ing there are small hills on the banks,
especially on the right bank, These are of Cambro-Ordovician
limestone. For the most part however, the river flows through
alluvial plains.

19—

RESTRICTED




Approved For Release 1999/08/25 ;: CIA-RDP78-03109A000200010002-5

CPYRGHT e

RESTRICTED

€. . Between Tungfp'ing and Chepng-chou
T

Here too, ars alluv‘al plaipa. 3oth banks are of clqy (loess)
and fine aand.

D.  Between Cheng-chou and T'qufkuan

From the upper reaches of cheng-chou to Hszn-an, both banks

are of loess, WNear Hsin-sn strafip of alternate sandstone and
shale (Permian end Triassic), Permocarbonlferous sandstone and
shale and Cambro-Ordovicidx Limestone are exposed along the river-
banks. Near Yuan~ch'u and Mien~ch'ih Chinistan quartzite and’
argillite are exposed, Between Mien-oh'ih and Shan the same layers
appear as those near Hsinean, These beds in certain places.are
oovered with a younger stratum; in particular, tertiary sediments

- may be seen between Yuanech'u and Pling-lu. .

The above-mentioned Permotriassic sediments,consist largely
of a fine hard silicecwud .sandstone. and the Permocarbonlfarous .
beds ore made up of soft sandstone and shale, sometimes contain-
ing thin layers of limustone or even coal. The Chinistan quartzits
and argillite is mostly of a hard variety.

Between Shan and Ttung-kuan the rock formations are covered

with logss depogits but on the river bank, cliffs of Cambro-
Ordovidian limestone are cxposed., Gneiss is found near Ttung-kuan,

E. TFrom T'ung-kuan to Yue-men-k'ou .

Here the river flows between cliffs of locss deposits, but

below the loess ancient gneiss is oxposed.. (IN: Gnoiss is not a
_ Sediment and so does not appear in layers) In tho upper roaches
of Yu-mun-k'ou, gneiss, and above this region, Cambro—Ordov101an
and Permocarboﬂlferous strata have been oxposed by river nroSlOn-

Fa From Yu-men=k'ou to Pao~te

Judging fyom the geolopiocal maps, this region is entirely
Pormotriassiée sandstone snd shale cut by the Yellow River. This =
soction congists of siliceous sandstone and shale, dlpulng .8teeply
to the weat, .

Ge From Pao~ta to Ch'ing-sghui-ho-

Here the river cuts through strata of Cambro~QOrdovician
liméstone, forming gorgose In :places, Pormocarboniferous ooal
seams ‘appear above tho limostono.  The strata dip gently tcwards
the west or northwest. S .

=20~
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He From Ch'ing-shui=ho %o Tung-k'ou

Tho river again flows through alluvial soil which extends a
short disztance upstream from Ch'ing=-shui River. Up to Tongek'ou,
loass or Acolian deposits appoar along the banks, and in placos,
rook weds are cxposeds

I. From Teng-k'ou to Chinechi

Hore, for tho most part, is looss, but nocar Shih~tsui-tzu
the rivor cuts through Permocarboniferous and Cambro-Ordovicion
rock formations.

- Jeo From Chin-chi to Chung-woi

-

Upstroam a little way from Chin-chi, Permocarbenifcrous and
Pormotriassic strata arc cvxposcd in tho banks, but for tho most
part tho river flows through logssial doposits,

K. From Chung~woi to Kpo-lan

Upstream from Chung=-wal, Pormocarboniferous and Pormotrigssic
sandstone and shale strata ars exposod slong the river bank; from
I-t'iao=ch'ong to Kao-lon, gnoiss formations aro oxposod, In
somo placos only looss doposits appoar.

III Subsurfacc Resourcos

Ao Goneral .

As previously pointod out, there arc many obseurc points
concerning China's subsurfoco rosourccs, cspeeially in tho up-
gtroom arcas of the Yollow Rivor., With scanty informotion at our
disposal it is almost impossiblo to discuss the future development '
of theose rosourcas. Using the sourccs wo have, howover, it is
possiblo to point out what should bo ospooially notod in future
studics. \

1, Gold In Kansu and Tsinghai Provinces alluvial gold is
found and dcposits arc bcliovod to bo larga.

Alumina Shale This shalc is to bo found in all the coal ficlds
of Honan, snensi, Shantung and Hopch Provincos. (Depogits arc
probably very -oxtonsivas )

2. Coal Found in all the provinecs, particularly in Honan,
+ Shensi, Shantung ond Hopch. (Deposits arc probably very oxtonsive, )
Potrolcum Oil-beoaring shalcs in Shonsi, Konsu, Ningsia and Shansi
Provinoos. (Details not clear, but an important rosourcas)

8, Gypsum Found in Shansi., (Rocontly large beds have beon
discoverodJ .

=2l
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4. DBorax Found in Tsinghai and Ningsia. (Details not clear -
but & valuable resource) - - - :

3esides the ahove, limestone is widely found; so there is no
lack of this as a raw material for industry.

The following is a summary of the subsurface resources of
forth China, with especial reference to those along the Yellow
Piver, : T ’ . :

B._ Resources .
1, Metallic Subsurface Resources

as Gold In Cuai-tubg /ancient name for Hopei ProVinc§7
and at Chao-yuan in Shentung, 76ld has Yeen found and already ~
developed to some extent by the Japansse., Becauss of goographical
conditions and of the extent of the deposits this will warrant
future development, In Shantung Province there are extensive
alluvial gold and gold-ore deposits south of the Ghiao~chou =- Chi-
nan Railroed, viz in the mountains extending. from T'aiean towards
I-chou. There is also alluvial gold at Tai-hsien in Shansi and at
Ch'ungehsien in Honan, but these deposits are not extensive and
little may be expectod of them in the future. The most promising
alluvial gold deposits are at ifount Ch'i~-lien in Kansu Province,
and in the Ch'ai-ta-mu River Basin, the Ta~t'ung River Basin, the
Trung-ttien River Basin and the Huang~-shui Rivér Basin in Tsinghai
Province. The alluvial gold deposits in Tsinghai extend over half
the province and are said to contain 4,683,616 Chinese ounces.
“rom a geographic point of iview the above arees are not particu =
larly edvantegeous, but should be noted as potentirl soureces.

b. lead, Silver (Zinc) These arc known to exist in North
China in various places, but 7ot on a very large scale, Deposits
are known in the Ysllow DRiver Basin, but it is doubtful i¥ they are -
of any economic vaelue., When peace is restored and communicatbions
are open, it may be possible to work these, even thoush on a small
scala, - : ' ' ‘

‘G. Copper This metal also ocours very rarely in Horth
China, t is saia to ocour in Shantung at T'ao-k's in Liwchenge
hsien, at Mao=tz'u in Ttai-an-hsien and at Tlao-hua=chion in
I-shvui-hsien; and in Hopeh at Wenwhsien and Chi-tung. These deposits,
however, are relatively. unimportant and the only deposit whigh

bears much hope of development is that at T'ao-k'e where nickel

is found along with .the copper, Copper also oceurs in Honan at '
Pen-shan end Ch'in-ling in Chi-yuan-hsien near the Yellow Rivor "'
and in Shansi at Wen-hsi-hsien, Yuan-ch'u~hsien, Hsia and Tei-ko-
hsien, These deposits are rather widely seporated but deserve
further investigation, : » ’

, de Iron The most famous iron regerve is that at- Lung=yen,
It 48 said to oontain over 100,000,000 tons. Nexlt to thig i the
deposit at Pai=yun-opo, west of Poi-ling-miao, whore the decposits
are said to amount to 60,000,000 tons, In addition, there, aro
deposite of about 10,000,000 tons in tho leng-chiang area ‘ot Cho-luj
in Shantung at Chin~-ling-chen; in Kiangsu at Li~kuo; in Hopoh at ”
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Luan-hsienrand Tsun-“ua—hsien;~ All are, noor deposits. )

. Agaln, at Wu-o' in flondn} southolst of ‘Chi-nad ‘and &t ’
Lalowu-nsien in Shantung; at Lai-yuun-hszen there ig iron” ore_
occurring between .linestone and igneous. rook, “'H;tharto these '
deposits. have been considered small-but furthar'lnvcatxgatlon is-
cxpocteds Also at Wu~t'ai=hsien and Ting-hsiang ih Bhansi thore =
~ 'is the so-called "stripod" iron ore which has possibilities for .

fuﬁure development.

Lt Besxdaa the above, iron ore is found in North Ch
qppearlng in the form of nodular lumps or nuggets at’ "the base o
coal seams in the Poermocarboniferous strata. 1415 type. of oro is
plentilul in Shansi where some of it is uged in ‘the ivon: induetry, 
hence it is called Shensi iron.  As said before, this irom is" ’
found in almost all tho coal fieslds of lNorth China. In the ag~
grogate it amounts to a large quantity, but no groat-amolnt can

be mined gt any one place. Therefore large scale utilization is
dlfflcult. .The iron ore near the Yellow River 18 lmogt all of
this Snana; variety, suited only to amull-soale dbmunds.

. @. Manganese Near Hai-chou in Iiangsu thoi'o are rather
uxtons1ve deposits ol manganeso. It is found hoaner, in phos-
phorite rock (apatit 50) aad tho percentebe of phosphorus is very
high, making it unsuitoble for use in the iron 1ndustry. Also
at Chi-tung and Ch'ang-p'ing-hsien and in Shansi g% Ching-lo-hsion
mangancae bads are kndwn to exist., Thoso at Ch'anb-p'lng-h81en
are Dbeing worked at presont, but the ore is not ‘very rich. New
Leds, howsver, have rodontly been discovered -in that vicinity.
From this aroca to the hills west of Peiping, nwd 40 the northern
¢nd of tho Tu~ hang Range thero may be mangandse doposits but none
of any groat importanco arc to be expected. Thoge in .Ching=-lo
aro at tho baso of coanl seems in tho Pormosarboniforous strata
and at prosont are not worth co&sidorlng, although future invos-
tigation may prove thom to bo of &some value. In tho Yellow River
rogion at Hsinet'ai-hsien in Shantung there aro said to be placer
deposit manganose beds of ovoer .10 million tons, This is not vory

. certain and oalls for’ 1nvest1gation, but is worth noting. The
figureos given are wvery doubtful,

£+ Aluming.Shalo This sourco of aluminum is found at
the base and' & ove the 5oal goatis in Pormocarbonifcrous strata.
Thesc arc being workod ak prusonb ‘in North China, ot tho Ch'ang-'
chtcng and tho Ktai-luan coal ficlds in Hopeh and at tho Tzu-
ch'uan, Po-ghan and' tho “hang-ch'ul coal ficlds in Shantung, Tho
shiale at tho above-namod coal fiolds, with tho oxcoptlon of
Ch'ang=ch'eng may be said 6 bo the world's fincst, both for qual=
ity and. quontity. Also, a large amount of good quality shale is .
known 40 .oxist at tho I-hsicn coal fields in Shantung.

Othor toal rlelds known' to contain alumina shalo

inelude the Isin=t'ai and Ta-wen-k'ou ficlds in Shantung; tho

hing-hsing ficld in Hopch; tho Liu~ho~kou, Chiao-tso, Hain-mian
and Yu-mi ficlds in Honan; and the T'ai-yuan (Eest and Wost M
nountalns) ficld in Shansi, All theso fioldse, with the cxceptlon
of Cblvg-h51ng, havo 2n alumina'gontort of  loss than .55%. *Whothor
this Is duc to insufficiont investigation or to TUUlOﬂal condi~
tions is a quéstion that will havo 4o bo detormincd lator. From
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an over-all point of view, it is assumod that all the coall fioclds

in Hopoh (except in the hills west of Peiping), all in Shentung, . .
thoso in Honan north of tho contral rogion end thosc in Shanei south
of the contral rogion cofitain this alumina.shalo in large quentities.
Sincc tho aluminum industry which makcs uso of this shalo is.only
gotting undor way, it will be difficult to utilizc thoso sourcas at
proesonte '

g. Tungston This is found at Mi-yun-hsicn and Chi-hsien
in Chi-tung. Tho bods at the lattor place aro widoly distributed,
and offer .groat promiso, but booauso of the lack of suffioiont study,
we arc unablo to give an cstimate of thair valuo. Bosidoes the abovo,
no other tungsten fiolds aro lnown, but futurc investigations may
reveal moro.

h. Others”

(1). Plationum Discovery of platinum is reported at a
" farm 3 LI (TN: one LI equals approximately 1/3
mile) west of Chi-nan, but it is not clear whether
or not this is true, Also it is ssid that platinum
is found along with alluviagl gold in Tsinghed
along the Ta-t'ung River and the Wo-ni River.
This fact is worthy of future attention,

(2) nickel At the Chi-nan and T'ao~k'o copper mines
in Shantuhg nickel is being developed along with
copper, but in very small amounts, In future
this region should be investigated for other de-
posits, but not much is to be expected from it.

(3) Molybdenum According to unconfirmed sources,
molybdenum ocecurs at Lai-yang hsien and T'ai-an
hsien in Shantung. It is also said to be found
in Chi~tung, but this too is doubtful.

(4) cChromium This is said to exist on certain islands
off Tsingtao in Chiao-chan Bay but the quantity
is negligible,

(5) vVanadium and Titenium-bearing iron ores Uncon-
firmed sources report the ocourrence of these ores
in Chi-tung and since they have been found in
Jehol, lManchuris, there is some probability of
these reports being true. Further study, however,
is required.

(6) Tin The occurrence of tin has been reported in
Kansu and Tsinghai, but there is practically none
in North China.

2. Non~metallic Subsurface Resources

a.. Coal Coal is, of course, the greatest of North China's
subsurface resourcss. It occurs all over the country, in Ilopeh,
Shantung, in parts of Honan and in parts of Meng-chiang. The largest
deposits, however, are found in Shansi. Yot much is knovm about its

Y
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occurrence in Shensi, Hansu, iTingsia, Tsinghai and the llenged i -
area, but frem .a geographic standpoint, little can he expooueu
from the development of these areas at preserits: :

o In the Yellew River region, except for one purt of
Ordos &nd the area downstream from Klai-fengy 6oal ia found almost
everyvhere 80 the amount must be tremendous: It wust be.. noteod,
however, that as the study of those fields ie” still im its infancy
and the amount nand the guality not yet determinety any rationnl-
ized dovelopment of them at present 1s impossibles-- Morsover, the
flelds in northern Shensi, Wwhile widely dxstributed are wanbing

" in ‘depth, so not much is to be exnected of then
b, Potroleum There is said to be petrolaun in Sncnal,
liingsia; and Ransu, but the authenticity of such raports is opon
to question and further investigation will be necessary, to show
whsther or uot thero are any large ficlds to bo’ oxploltod ~The
1mportunco of .patrolewa malzos this study most nocossury

Coe GonOOrnlng 0il in Shensi, tho: Standard 011 Company
of. tHe“USA .. made an investigation, according %o shich thare ara
traces.of oil.in 62 places end two oil welle at Yon~ch'igngs . W
-thug may be agsured that there is oil in Shoensi... _From 4their ine
vegtigation, tho Standerd 0il Company has érrived -at. tho following
conclusions: . (A) Tho wells at Yon-ch'eng arc soms 200 feet doop
and’ tho o0il ecomes from an isolntod trap. -In spits-of this, tho
output ig 6Q.barrols.por day which loads them %6 Biliovo that thay
have dlscovored a fiold of, congiderablo capacity. -(B) Slnco thoro

-are many signg of, oil jthe diatrloutlon is prooablj rothcy. wida.
(c) The dlsndvantagos aro that tho orca: is’ vcry sandy. tac dlps
aro low and the structure is oxtronely flat. ‘

From tho abovo wo soc that thuvo is 011 in Shon51,
but its actual value must be dotermimed by: future’ lnvostlgathn.
Morcover thoreo is. said to bo oil at Mong-hsien on tho north bank
of tho Yollow River in Honan, -and tho prosenco oft olls=bcaring
coal (IN: oil shala?) is montioncd in- Chlnoao l1taraturo.

Ce Oilebearing Shale This is found.in SHr"51. Tho
thickness of the strata is reportoed to bg four foet and tho
distillate 19.5% by welvht, i.04,53 gallons por ton. This shalo
oxtonds for at leoast’ 100 lan in the vicinity of Yon~ch'ang ond
morits futurae 1nvcat1patlon. Besides tha abovo, therc is no define
ita information on oll-bcarlng shalo, butithero aro ilcsozoic.conl
soams widecly distributcd in tho ongtorn part of- Snantung which

© eall for furthor 1nvcsL1gat10n. o .

d, GOypsum This ocowrs at P'ing-lu~hsion, whore it has
boon: extractod, and along the southorn bank of tho Yollow River in
- 8hansl and 2% Shan~hsion and Kung-hsion in Honan. Besidos tho
“..above, it ocours at Ta-t'ung and at Clich-hsu ond near T'ai-yuan
in Shansi whoro it has beon oxtracted rooontly.; Hono of. theso,
“howavor, can Go callod largo ficlda. ‘Rocsontly at Llng-shxh in
. Shansi, oxtonaive gypsum beds havo-beon disgovorod inm which the
doposits amount to at loast soviral huadrod. million tons,ﬂand it
is quitc possiblo that tho samo sort of bods . ocgur in tho.mountains’
- cast. of T'ai-yuan. It may be soon from this that gypsum has’ bocomo
. : ona of thu groat: resouroos of Nbrth China. . It may, also bo supposod

¥ ‘
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that hereaftor other such fiolds of gypsum will be discovored in
other rogions.

0. Fluor-spar This occcurs at Pfcng-lai-hsion, Chiao=-
chou, Ych-hgitn and Po-shon=hsicn in Shantung and is apparontly
limitod to this rogion. It is shipped from Tsingtao to Japan.
Reports of tho discovery of two large deposits in tho northwest
scction of Meng-chiang end ncar the Outcer ifongolian bordor have
boon nade but the dotails arc not cloar. There is said to be
somc along the Yollow River at Hsin-an-hsicn in Honan but to what
cxtont is not clear, It is-also roportcd to ocour at Chiao-ch'eng-
hsion in Shansi.

f. Asbestos This is found chiefly at Taech'lng-shan
and Lal-yuan-ﬁslen in tho Mongolin - Sinkiang Arca (tho latter
was formerly in Hopoh) and tho dcposits at both placos arc of
good*quality, In particular tho mines at Lai=-yuan~hsion have
beon worked cxtensively for somo timo, Bosidos thoso, asbostos
deposits are found at Ch'ang-p!ing-hsion, Hu~lu and Ching=-iwsing
in Hopoh., Thesc deposits are on a small scale, although Chtang-
p'ing is in a location favorably situatod for oxploitation. No
potential sourcc of asbestos is knmown in tho Yellow Rivor rogion.

g, Mica This occurs chicofly at P'lﬁg-tl-ch'uun in the
longolia - Sifkiang Aroa. At prosont this deposit is boing do=
volopod and tho miea shippod to Japan., Noxt in importancce to this
aro doposits ncar Tsingtmo and Chu-ch'ong in Shantung where pro-
duco is also shipped to Japan but thoir capacity is small. Other
than thoso, no rescrves have bcon discovoroed up to tho prosont,
although it is pogsible that in timo mica mey beoomo onc of tho
leading natural rosourcos of North China, For this roason furthor
investigation is important,

h, Graphité Thore are promising graphite veine in both
tho Meng-chiang Arca and Shantung, tho former being developed
already. Besides these, however, no further deposits are expected,

i. Iron Pyrite This is found in all the coal fields of
Horth China and is mined along with the coal, The quantity is
small and not much attention has been paid to it hitherto, although
the natives of the region have used it in their small-scale indus=
try. Like the "Shangi iromn ore," it is also found at the base of
Permocarboniferous coal seams at Ttal-yuan, Fen~ch'eng and Fen-hsi
in Shansi and et Esin-an and Po~al in Honan. The latter deposits
are said to contain a million tons each. In ancient times, a great
deal of sulphur was extracted from iron pyrite.

As staoted above, this mineral is widely distributed,
like the "3Shansi iron ore," but there is no great amount in any
one place, hence it is not well suited {o large scale production
at present, If it is mined with coal, us a by-product, it can be
processed at small.expense, and many uses will be found for it,
In this regard, it will be necessnry to study the occurrence of
iron pyrite at tha base of* the zoal seams.

3. Claza Hard clay, Chlna clay, Keolin, DRefractory dlay -

almost all are lound in the various coal fields, but the distinec-
tions are not clearly marked, They differ in names and usaes
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according wo where they are found =-- below the coal strata,
between the seams, or abicve or below the Pernccarboniferous
strata. The latter condition-is similar to the occurreince of
the alumina shale previously described. The classification of
the different types of clay is based primarily on the use to
which they are put rather than on physical or chemiocal conpogin-
tion, -The distrivation and properties of these clays -are alc-ut
the same as those of ‘the aluminm shale previously. described,
They are found at the Chfang~eh'eng and .K'ai-luan coalrields

in ilopeh and at the Tzu-ch'uen, Po-shan, Cheng-ch'u, and I-.sien
coel fields in Shentung. They ‘produce en excellpnt type of fire-
bricks Other than the above, no deposits of high-grade alunina
clay have heen discovered up o the present,

. " 'k, Limestons “his is widely distributed in North China
and is found In The vioinity of every coal field, Little study,
however, has been made concerning the quality snd size of the
depqaifs. Deoause of the wide Yistribution, it should be easy to
find limestone in suitebly large quantities for the manufacture
of cement, for use in the iron industry and for other industrial
purposes. In the Yellow River region, as stated above, Permno-
carbdnifqrpuq gtréta are widely distributed, and a large supply
of limestone should be sasy to obtain, although further study is
necessary before 1t can 9& put to practical use, The facl that
there is almost no limestone to be found along. the coast of Horth
China is a source of great inconvenience when industries are
developed near the sroat harbors, Thero is a. great possibility
that Zeohstein rock may be.discovered in the limesione of North
China' o ‘ ’ .

T R 1. Barite A mumber of deposits of barite . are loceted
around Chi-mo-hsion in Shantung, and it is also found in cone
junotion with gold veins at Chi-tung. There is no record of its
ocourrence elsewhere. Unconfirmed reports state that the doposits
at Chi-mo-hsien are of considersble.sizs.

m. Borax. Borax is saild to exist'in>the lakes of Tsinghal
: and Ningsia, Tut this report awaite verification. Its importance is
. such tnat an investigation of the above lakes as weil as those of
¥ansu end the liongolia - Sinkiang Area should be carried out,

n. &alt, natural soda In Shensi, Kansu, Ningsia, Tsinghal
and Mong-chiang there are salt lakes (possibly Playa lakes ) which
contain salt and naturaol soda in great quantities. Thesc minerals -
are taken out by native laborers, Tho so-called dirt-salt {found
south of Ta-t'ung in the iongolia - Sinkiang Arca and in tho Ho= "
tung salt beds near Yun=-ch'eng in southern Shansi.yiclds salt ond
goda. Wells or ponds are dug in the Ho-%'ung salt .beds and " the
salt and natural sodd are oxtracted from these. .Tho olay in Ta-
tlung contains a proportion of salt which -is oxiracted, dovmstréom
from Ktai-feng, dlong the Yellow River thoro arc. extensive salt and
soda fiolds and the natives extract the .salt.and- soda as gilde~work
in the off-faraing scason, e e 4 »

There arc other f'lelds widely distributed throughout
North China in which salt and natural sode deposits are exposcd
at the surface of the -earth.. Tho natives axtract the salt and soda
as side-work, but it is of littlo value for large~socglo industry,
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The provinces to tho west, i.e., the Mongolia - Sinkiang Aroca, Shensi,
Kansu, Ningsia, Tsinghai and Shansi, should be invesatigatod, sineco
it is possiblo that rock salt may bo found thore.

o, Others

(1) Tale Yoh~hsien in Shantung is noted as a source
- of teloc but few details are known about its oo-
currence., There are other deposits in Shantung,

but norie of them seem large,

(2) Feldspar Shih-pteng in Shantung is a promising
-gource of feldspar. It is also mined at Tt*tai-yuan
but little study has been made of this mineral
and the deteils are not known, ’

(3) Quartz Little study has been made of this mineral
but red-white quartzite is known to ocour at Wu-
tlai~hsien in Shansi, and at T'ai~yuan silica has
been used for making tiles. MNear the Po-shan coal
field and the K'ai-luan coal field, Permo-Triassic
quertz-sandstone found above the coal seeams has
been used in making glass, These strata deserve
further study as it is possible that deposits of
minerals suitable for the mehufecture of tile or

. glass may be discovered,

(4) Rock Crystal Unconfirmed reports claim the ex-
istence of roock crystal in the Ta~ch'ing mountains '
of the Mongolis =~ Sinkiang Area and the northern
part of the Ta~hang Range between Hopeh and Shansi.
Large orystals are found at Tzu~-ching~kuen in
esastern Lai~-yuan-hsien but whether they are color-

. less, transparent, and of good quality is not
known.

IV Geology and Mineral Deposits in the Vicinidy of Chling-shui-ho
in the Monzolia - Sinkiang Area

v

A Intreduction

As a member of the committee surveying the Yellow Kiver in the
vicinity of Ch'ing-shui~ho in the Mongolia - Sinldang Area, the
writer left the railway at Hou-ho and spent four days, Nov 24-28,
1940, in the region between tiat point and Ch'ing~-shui~ho. The
following are the results of his observations, especially of the
region arpund Chting-shui-ho and the sast bank of the Yellow 2iver
as far as Hsia-Ch'eng-wan, .

This survey was very brief, and much time was consumed in
travel, most of the observations having been made from the seat
of a truck. Kence, there will be comsiderabls conjecture ningled

with the facts. There may be many errors, but the report is
given for what it is worth, as a reference.

~28
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B Topography

The areas of relief are in the form of & olabsaus Toc sur-
face of the pilateau is cut up into little valleys, but the top of
the plein near the mountains, is almost level. This slopes very
‘gently from Ch'ing. shui-ho %o the banks of the . Yellow River,
BIuffs of some 100 meters face the Yellow River valley. On tho
west side of the river, the topography is about the same.

The chief rivers are the Yellow River and its tributuaries,
“he Ch'inge-shui River and Hung River. Tlere the Yellow River Iflows
in an almost north-south course, the southern bgnks consisting of
oliffs some 50 to 100 meters high, forming a gorge, so that the
development of the alluvial plain can not be geen.

-

‘The Ch'ing-shui River flows westward south of Ch'ing-shui-ho
£i11 it joins the Yellow Rivor upstream from Hsia-ch'engewan. .
Year Chting=-shui-ho the valley is wide and its flood plain is
comparatively extensive, but dovnstrean from that point, she valley
nerrows. The Hung River rises near Liang-ch'eng, and flows Wost .
and southwest. 'est of Ch'ing-shui-ho i% joins the Ch'ing-shui
River as ome of its tributaries, A% Ttu-kou=tzu and upstream i%
Tung through a broad and shallow valley. These two. small rivers
heve a scanty flow of water eand are hardly suitable. for water
.traffic,

Above and on the pléﬁﬁéﬁ ars countless iiftlé'vﬁlléyg; and
because of the loess, fhere ars meny gullies, which make.transpor-
tation wvery difficult. Also in places, sand hills are in evidence.
The area west of the Yellow River is not as rugged as that east of
the River. oo o .

Cs Geology - iﬁ‘ﬂ L

Opportunity for observation being limited, the report on
the geology of this region is largely conjectural.  The nature
of the geology of the region is as follows:

1, Reddish-brown sendy shale stratum (Cambrian? in its lower
part) :

2. Limestcne’strathﬁ'(cambro-Ordovician) : o
3.“A1ternata strata, Sdesﬁohe end shale (Permoca}bonifa:ous)
4, Reddishe~browvn siliceous sandstone stratum (?eriod'unkgéﬁﬁ)
5. Llaterite (Tertiary) B
6, " Loess (Qﬁaptérndry)
“7fﬁ-Aeoliaﬂ sand stratum (Qﬁar%ernéry):f ¥'

8. Sand éhd Péﬁﬁieg stratun (Quarfernérj):

.9, Diorite (Petiod unlmown)

~2G
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1., Reddish-brown sandy shale stratum

This is oxposed at T'u~kou-tzu northwest of Ch'ing-shui-ho,
also west of Chting-shui-ho on the banks of the Ch'ing-shui River.
Judging from the thickness of the limestone stratum covering it,

and fromr the nature and position of the stratum, the lower part is ;
probably Cambrian, and might be correlated with the so~called lanju
shala,

2. Limestone stratum

This is in evidence from Ch'ing-shui~ho to Hsia-ch'eng-wan,
and sesems to form the basal stratum of +Hhe plateaux in this region, .
It proYably consists of alternate layers of limestone and 2echstein
and is over 300 meters thick.

On the bank of the Yellow River near Hsia-ch'!eng-wan there
are found spiral, vermiform, and oolitic limestone strata within
the above limestons stratum. In the oolitic limestone are trilobite
fossils, Hénce this stratus clearly belongs %o the Cambro-Ordovician
period. This formation is also widely distributed on the west bank
of the Yellow River, i '

3. Alternate sandstone and shale stratum

TI%s stratum runs north from Hsia-chteng-wan and follows
the Yellow River ‘along its vank, appearing above the limestone
_stratum just described. It does not run parallel to the limestone
gtratum but below it there is a stratum of vari-colored shale, and
several meters above is a limestone stratum some 10 meters in
thickness. Since cocal is obtained in this region, it is dlear
that this belongs to the Permocarboniferous period. The distri-
bution of this stratum on the east bank of the Yellow River is not
very wide and the upper part is eroded. It is probable that it
oxtends nore widely on the west bank. '

4. Reddish-brown siliceous sandstone stratum

This is composed of a hard, fine-grained, reddish-brown
quartzite, and extends northward from Ch'ing-shui~ho. Since it .
was impossible %o observe its relation to the other strata, thers
is no data for determining the period to which it belongs. Judging
from the character of the rock, it probably belongs to the Permo-
triassic periods,

5. Laterite

This extends upstreem from T'u~kou~tzu, which is north-
west of Ch'ing-shui-ho, to the plateau on the left bank of the
Hung River. It is of a reddish-brown color and covers the lime-
stone and is in turn covered by loess., It does not appear on the
plateau near Ch'ing-shui River and IIsia~-ch'eng~wan. Since it-
seems to correspond to what'is called laterite in Shansi, it is
doubtless of the late tertiary period. Its thickness is not known,

30
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6. Loess . .

, As noted above, this covers laterite in the regipn

T north- of .T'u-kou-tzu. It also appears ocovering- the -iimestorie . -

and the Permocevhcrifsrous gtreta on the. plateau angd .an the ‘
ides of ths yaller. On the table land the thioknaa‘ df this -

matev 1wl is abdut en meters or less; on the sides a!.id a‘c the"- N

bottcm of the vallays it is somewhat thicker. s

7J.*Aeolian sand stratum . !'Lfg

Thzs appears on the alluv1a1 plain . of . the Jung Kiver,
on the eastern slopas. of the valleys, and.occasionally on the ' iow
plateau. This stratwn is for the most part matter blown over
from the Ordos region, and not much is in evidence.on the east
bank of the Yellow River, bt is rather widely distributad on
the plateau -of the west bank,

8. Sand and pebbles

Tha bottom of the valleys of the.ifung River and cnvmg-
shui Rlvcr is a stratum of fluv:ally deposited gravelo :

9. Dlorlta' o ST
It in exposod north of Ch'ing-ghui~ho below the reddish-

brown silicoous sandstone, and its ralatlon to. the sediments and
its ocourrenqe aro not clear. '

D. Geological Structire -

The strata of this section, in part, showed a slight dip,
but gonerally sneaklng they ware almost level ang the land was
a level plateau. 7[he structure seen at Ch! ing~-shui-ho appeared
almost exmctly the sane as that at the bank of the Yollow River..
Judging from a fault in the vieinity of Ch'ing-shui-ho, there .
is some disturbance of the strata, but no otheor notable faulﬁ
was observed.

A nore detailed discussion of the region near Hsia-ch'eng-
wan on the banks of the Ye¢llow River follows. As mentioned
above, Cambrian, Ordovician and Posrmocarboniferous gstrata are
exposed. Here tog, the 'dip is almost flat, bubt a more careful-
observation shows a gentle dip to the wost or northwost, Down-
streap at Ta=yu-yao-tzd the sirike is north 10° oast; tho dip is
-.10% %o the west, The walls of the Yellow River va1ley are mostly
-“Ordevician limestons; but downstroam, Camorlan limestone is found
‘bonoath the pruviously mentioned limestone, hence we may coﬁclude
that. in genoral the strata-dips slightly to tho west or northwest,
Moraeovor, at Hsia=ch!cng wan end vicinity, where ono observés-tho
contact between the Ordovician limestone and the Pernocarbonxferous
Period; tho striko of the former is north 45° oast, the dip is 30°
to the northwest. In ploces the strata ara:foldods Near Ta-yu=~
yae=tzu there.is a normal fault rumning ceast-west in the Yellow
River valley. Thie fault hos a small downthrust. on.ethe north side
forming a 1N-568 /hbvoral tena7 centimeter umbankmnnt, ‘Similar
' faults may oxiet ‘olsewhero, th none wore obsorvod on’ this occasion,
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B. Mineral Doposits

/

Investigation éoncernigg these was not made, Judging from
observations mede enroute, and from samples at the town office
of Cht'ing-shui=ho, the: following conjectures were nade.

1. Caal

a. Location. This is to be found north of Hsia-ch'eng-
wan, along the Yellow River, at Hei-ochi=kou, Ta-shae-wen, Hsi-sha~
| wan, Tungemu-kou and Yand-lu-t'an. h

b. Coal beds and the geology. North of Hsia-ch'eng-wan
coal seams are distributed in Permocarboniferous strata. The
exact location of these strata is not olear, but they are found
only along the Yellow River and probably end to the north at Yang-
‘lu-t'sn. Hence on tiie east bank of the river the distribution of
the seams is not extensive, and as the dip is almost flat, the seams
are found only at the bottom. There is no information conceraning
the number and size of the seams, but it is assumed that on the
east bank, only the lower part of the seams ig left, and that the
main coal fields are to be found on the west side of the river
towards Ordos,. )

o, Quality and quantity. The coal of this region iwm
of & dull color for the most part, although here and thers a line
of glassy coal several millimeters in width is found, The inhabi-
tants of Ch'ing-shui~ho and Isia-ch'eng-wan use it for fuel in
their homes. Analysis of this coal t'ollows:s -

Leboratory - North China Economic Survey Office, South llanchurian
Reilway o ’

Date analysis requested - 13 Dec 1940
Date analysis finished - 7 liar 1941

Dull Coal Glosay Coal

I 1T
Water 6.57 % 7436 %
Ashes : 8.50 % 8,31 %
Volatile Matter /Gasoline/ ., 30.33 % 30.97 %
Fixed Carbon . 54.60 % 55,37 %
Total Sulphur- N 0.34 % 0.51 %

“ Heating Value 6540 calories 6670 calories
Coking Property’ Coagulation Coagulation
Ash color~tone Ashy white Ashy white
Phosphorus (in ash) Traces Traces
Ash fire resisting degree (SK) 37 36-37

Note Analysis I is taken from the dark coal

Analysis IT- is taken from thin seams of glossy coal in the
dark coal

"

The extent of the deposi®s is not known, but as stated above, )
the seams on the east bank are narrow and appear only at tiwe bottom

~32-
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of the strata. Henco we should not expect the deposits to be -
very large. The natives nine it for home couswaphion.

If a dam should be built in this region and the district
industrialized, the problem of the amount and the quality of the
coal would becore very vital. Therefore a careful investigation
should be made a8 to the exteant of tlhe deposits on the eastern
bank as well as the state of ocourrence of coal on the west bank
oi the Yellow River,

2. Limestone

There is no information on this subject and the follow=
ing is only a description of the observations.

a. Distribution. From Ch'ing-shui~ho to Hsia-ch'eng -
wen- along the Yellow River the oentire region is Cambro-Ordovician
limestone. Judging from previous observations in other rggions,
Ordavician limastone freguently conteins Zochstein rook_zaolomitg7
and depending on its horizon é%bsition of stratud7, it ig ordinar-
ily aultable for making cemen¥ or for use in iron melting or
casting. 'fe may conclude t'rom the wide distiribution of this
limestone that this region has facilitics suitable for making
cement or for making iron castings. 8ince the whole area is &
plateau and thero is no level sround except that on the plabeau,
and since practically all of. the strata are horizontal, it will
be difficult %o dig out any largs quartity ol limestone. This -
will be a serious probleom in cose it is hecedsary to build a.
cement i'actory for the construction of dams.

¥

3, Hard quality clay

A specimen showm at the town offioce is white in color,
and seems to be suiteble for firowresistant material ‘or for . -
pottery. Its origin and quantity are not lnmown but it is obvious
that it is found in Psrmocardboniferous coal scamse

Kaolin was also seen at the town office. Its color is
ashy-purple. The site from which it was takan is unimown, but
¥t is found in coal seams,

’ 5, Loess
This ie widely distributed in the regionm. In case this
region ghould be industrislized in the future, an analysis of the
loess is given in the following.

Laboratory = North China Boonomic Survey offico, South Mhnchur:an
Railway :

Date analysis requested = 20 Doc 1940
Date analyeis complesfed - 7 lar 1941

Anhydrous 8111010 acid (Sulg) uartz) : 59.94 %

Alumina (Al,0 /Written Ac203 10,02 %

Ferrioc Oxide ?Fea 4,36 %
. : ~3%m T s
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Lime (ca0) O v e . T80 %
iagnesia (Mgo) ~ T L 443 %
Alkali (Kpe - Nag0) o . 4,78 %
Material loss from heating T S %

_ 8.44
;S.JIfron"Oféri‘ , T et
Pound at the base of doal geams. . This is the so=~cdlled
Shansi iron ore - brown and red iron ore. Amount of depoaits is
unknown, In ancient times it was used for making iron by primi-
tive methods,

v Subsurface Rasources along the Banks of the
“ Yellow River Between Shan and Cheng-chou

.

A.  Introduction. ’
The material herein has all been published previously, most
of it written before 1934; henos there will be much which does
not fit. the present situation, The expressions "uow" or- "at ,
present" hereinaftpr used, ‘are quoted from the sources, and refer
to the time of their oompilation,  There are many instances where
- these differ widely from the situation after the ZEhiqé? Incident,

There are many 'dtatements in these Chinese souroces which are -
hard to believe, but they are published as they stend, This is
especially true of the amoun®t of the coal dsposits.: Further in-
vestigation is certainly called for., The amounts still to be
mined are probably less than stated. (Material taken. from source

, Wo 4 is exeluded.) . T : '

B. Summary

The most important underground resource is ooal;?hi¥herto
only small amounts have been mined; but riuch is to be mined in
the future, : ' : ‘ :

Next to coal comes limestione, and then fire-resigtant clay
.(including elumina shale and kaolin), Thess are widely distri-
buted, but their location and the amount of deposits are uncer-
tain, The Iimestong seems to be suited for all sorts of industrial
uses., The clay ould be used in various ways, depending on the
quality. Purther investigation i§ required, but it seems suited

- for ordinary fire~resistant purposes., There are no very large
deposits of irbn sulphide and gypsum in this region, but it is
said to be famous for these, so it would be well to investigats.
he iron ore is the so-called Shansi ore; it is not to be hoped
that much of it will be disdovered: ‘The copper ore of Chi-yuan-
hsien ig not described in detail, but because it ig an important
regource, its presence should be investigated further,
.The following is a”sumnary of-the underground .resources .of
this region: o

L ~3U¥>
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1. Ilon-metallic Resources
a. Coal. In this region are the following coal fields:

(1) Hsin-mien Coal Field. Horth of and between the
Lung~hai Railroad and the Yellow River between
Shan end Hsin-an stations

(2) 1I-lo Coal Field. South of the Lung=hai Railroad
oxtending from southeast of I-yang-hsien, trough
southern Lo-yang-hsien, Yen-shih~hgien, Xung and
Ssu-shui-hsien as far as southoast of Jung-vang.

(3) Yu-mi Coal Field. Area includes the northern
portions of Yu-hsien, Mi-hsien and Chia~hsiaen

(4) Jisiu~po Coal Field. Fxtends t rough llsiu-wu~
hsien, pro~ai-hsion and ghti ~yang=hsien

-~ Following .is a :detailed degsrirtion of the above mamed. coal
fields: o

. 1l. Hsin-nion Coal #iald

. 4. Location and Communication Facilities., Worth of and
betwoon the Lung-hai [ailroad and the Yollow River between Shan
and Isin-an stations. On the east it runs from the wostern
boundary of Chi-yuan-lsien through Hsin~an; on the west it extends
through Micnech'ih-hsion and Shan-hsien. This coal field may be
divided into threc districts,

Tsin-Chi District. This arsa extends from Ch'u=kou,
which is in the northwestern part of Hzin-an via Hu-tangets'un,
Shih-ssu, northern Yen~chen, :lan-hsine~kou, Plan-chia-p'o, eastorn
and western Yaoets'un and Yen~ts'ang to aroms Shih=ks'ao-ts'un
and Tung-an~hsiao in Chi-yuan~hsien which is on the northern bank
of the Yellow River.,

Hgin~nmicn disuricet. From Yu-shen in Tsine-an-hsien
to P'ing=ch'uan in Mion-ch'!ih~haien.,

Shan-mion district. Near Mien-ch'ih~hsion (south
bank of Yellow Rivor) and Shan-hsion border. The area cxtonds
from the lowlands of Pei-lang (on northwestern bordor of Micne
ch'ih=hsien) to Kuan-yun-tang in 3han-~hsion.

Thia coal fiold is voundod by the Wang-wu-shan

- range on tho north and by the Yao-shan Range on the south and
is situated in a mountainous country; but cast of Kuan~yinet'ang
the mountains arc low. Thé Hsin~chi district is on both sides
of the Yellow River, and water transportation can bo utilized,
The Isin-misn and Shan-mien distriets are intcrsected by the
Lung-hai railroad line and in thoe coal fiolds there aro light
railroads and spur lines, so traffic is facilitated,

be Geology. Distribution of the Coal Seams, . The under-
lying roock is Cambro-Ordovician and the coal seams are in

f |
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Permocarboniferous strata. e ccal is in seven (some sai ten)
strata, the upver %wo of wilch are about one [oot thick or less
and are not worth mining. Below third stratum, they are both deep
aind shallow; but t-e seventh is the deepest. For the most part
2% is from 20 to 30 feet in depih though in places it is only a
‘ew feet thick,

Ifne third stratum is about one meter deep at Iuan-yin-
Glang and is mined by native methods. The fourth, at Ch'u-kou in
Isin~ani~nsien is from 0.5 %o 1 meter thick, and around Shih-ssu in
t.c same area it is one meter thick and nay be mined. The fif'th
at Ch'u~-kou in “isin~an-hsien is from 0.5 to 1 meter; at the voundary
of Chi-yuan-hsien it becomes 1 to 2 meiers. ihe sixtly, at Ch'u=~li
and 3an-men near the boundary betiieen .Jien~ch'ih-hsien and Sham-hisien
is 0.5 to 3 meters; at Huai-pe!'i and 4isimo-wa it is 4,5 uetersy at
Chih«k'u it is 3 meters, at Tang~ttun it runs from 3 4o 7 meters in
depth; nesr Chlu~-kuu in Isin-an~hsien it becomes sbout 13 noters.
At the vorder of Chi-yuan-.sien 1. .8 arain 3 nmeters. Tha seventh
stratum is the most important, A% Auan-~yin~tlang it is from 1 to 13
meters; at the triangular area in Shan-hsien it is about 10 meters,
then it falls away to a rere 2 meters below the Huai~-pei Cliff, and
at Yu-shan in Isin-an-"sien a seam of 3 meters is Yeing mined,

ce AQuality of the Cual

“ie coal of t'ie northeast nortion, i.e. the ‘{sin=-chi
and sin-mien districta, is semi-antiracite or ant racite; tuat in
the /o5t portion, i.e. a% foaneyin=ttang and at the triaamular area
in Shan-hsien, is ostly bituainous. “hes is also of t:e variety,
“ic analysis of the coal in +1e various tuistricts is as follows:

District (hsien) Shan Hsin~-an-shang

;, mrmmia i e e o e e ”A, ——— V: T e e e e e —— e _! - o meerem—ima——— ...;_l._._A_.._..Q

| Place name Kuan-; lin-sheng Mine Ch'u-ifa~ ! Ku-

{ or mine yin- kou hsin-i Rang-!

; ttang ’ kou tstun

R St ? - : ’ ; r i

! . ! i

i For Cont Water 24251 0,701 0,20 0,60 0,40 1,92 0.70] 0,75 | 0,80

e -_Ww__”_ﬂm._4_“wmm,”_‘+hﬁ“A__+__4“mm__. . o & SR N

; Per Cent i |

] Volatile ilatter | 15,75117.20 i14.90/15.50]16.20 17.90{22.65]18,57 15,58

'Zaﬁsoliné7

; Per Cent

| ixed Carbon 87.60 161,33 176,45 53,70 61.50'59.10 60.55:567,23 71,87

e SR e s : ST f R T }

j Per Cont Ash 14.50 120,77 | 8.45 30.20121.90118.60 15.70123,45 11,75

R — SR S ...,.._-:,L - et
R | Per Cont Sulphur | 2.32| 1.20] 1.42| 2.65 1.02]' 1.87 1.60 1.4y 1.67

e e L -l . o

| i !
! Coking Property good | good | bad good . good | bad i vad | good ! vad |
umﬂ__,“mwwm._wr“ e Ty . S UWWFA__
Heating Value | | i ] \ |
; Calories ! ! 6869 | 7967 6046 | 6792 6789 ! 7224 6608 7636
I TP SIS S SR SO A S S S,

(¥ote) The Min-~shong dine is near Huan~yin-t'ang,
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d. Quantity of tiiec Deposits

e e
. i ! .
District (Hsien) Hsin-an | !fien~ | Shan | Chi- !
ohfih | Yyuan '
o e e e e el e e B D S i
Location | N, ¥E, S /¥, 5 ! xuan- | Shih- T |
| ! ; yin- . ts'ao
} : g t 'ang ‘ . j
- - ! 1 T
Depth of seam (m) 0.6-0.8 |2.56- . 7.0- 1 3,0 ! Totali
7.0 | : 5 |
+——-t t B
Arca (sq km) 236 ' 29 ; 15 ' 159 | 459
— — . F— t - i e e e —— e
; Amount of Deposit j ~7- j !
| (million MT) ; ! ! [
) Anthracite 132 | 30 i “—- . me- ! 162
e T ——— --—?4———--4- - — T—-—‘ ,7 Cwreh i ———— — I
| Bituninous 279 192 | 115 | 540 | 1126 |
e e o - e - o e H
| Total Deposit 411 fgez | 115 i 540 | 1288 |
i — o R DRSNS S

8. Amount of Coal ifined 1931-1933 (Unit, wmetric ton)

District Shan | Chi- HMien~ | Hsin-
(Hsien) yuan Ch'ih an

) R vl R

Large Small | Total Small Small Snall

) Mines lines Mines HMines Mines
1931 74,280 6,000 80,280 30,000 25,000 | 53,500
11932 65,000 | 5,000 | 70,000 | 56,000 | 30,000 | 28,090
(1985 175,240 | 7,000 __483’240._{_ 68,950 | 25,015 | 74,950

f. Various Mines, 7Thero are many :iines in the 'fsin-
mion coal fields. Tho nost important are the following:

(1) Min~-shong :lining Co

(a) Loeation und Communication facilitics.
Situated northwest of Tuan~yin-t'ang in

N Shan-hsien (along the Lung-hai Railroad),
rnidway botweon lu-wo and Yang-lou~wo,
about 7 1li from the Xuan-yin~t'ang Station,
There is a light, 24-pound, railroud from
the mine %o the neighborhoed of tho Lung-
hal railroad line, connecting with tho

: lattor by a cableway.

(b) History. This mino was oponcd in 1920 and
at first only approximately 30 motric tons
wore mined daily by primitive mothods; but
in 1925 new mechanical equipment was in-
stalleds In 1929 work was stopped on

=39~
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account oi the wur, but it was roswmed in

1930, The capital of the compcany is said

to be twe million yuan.

Arca. 30327.5 mou (g ¥ ) (IN: mou =
‘,.

73345 squarag yards)

Soams. According to "authority™ Lo 2, thoro
are toen seams. Records made at thc tine of
excavation of th¢ shaft show thickness of
tho sevams vo be as follows. Soas 4 end D
arc 2 foect apart.

Scam 1o Thickness Scan o Thiciness

1 C.2 Chineso fcot 6 4,6 Chineso feot Soans 6, 7
and & arec

2 .4 7 5,6 hedine mined
a7 thoe

3 0.2 8 16,0 company,

4 1.2 9 1.0

5 1.2 10 . 0.8

(¥: According to Sourcc wocument I’o 2 thore are soven SGarnSe )
(Soc Chart on following pagc.)

(¢) nuality of tho Coal. This is bituninous,
cokiing coal. An analysis of coal from Pit
Yo 1 is as follows:
ilator, 0.7 poer cont; ash, 20,77 vor cent;
volatile matter, 17.20 por comt; eating
valuc, 6889 calorics; fixed carbon, 21,33
per cent,

(£) Tramsportation. By light railway to e
lung=-hal Ruilroad, thon by cable-way to
connuct witl: samo,

(g) Amount of coal mined. (Unit metric tons )

1926 25,700 1529 26,802,681 1952 75,000
1227 32,917,10 1930 31,905,056 1633 72,500
1928 60,582 1951 47,764,28 1934 53,000

Comclusion., Tals mine, with good squipment,
has a capacity of 1,000 motric tons ner dny,
out because of the occurrence of irncous
rocks and the unecrtainty of 4':¢ thiclness
of tho scams, minin. wre is not srofitablc.

~4o
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(2) Chon~hsing Mining Co

(a) Location and commu:ication facilitics.
Area cast of Ching-tetun in Chi-yuan-hsicn
and about 2 1i northwast of tho govornment
seat of Chisyuan-hsien. Large wheoled
vehicles can be used; thus transportation
will bu comparatively CaBY.

(b) History. Opened in the spring of 1933, bui
closed down during the summer monsoon sea-
son, ining was by primitive methods; and
the capital said to be £0,000 yuan.

(¢) Area. 9136,64 mou.

(d) coal seams. The one being worked is anthra-
cite, 20 “to 25 feet thick

(8) Hsin-an ilining Co

(a) Location and comaunication facilities. Tn
the northwest corner of Hsin-an-hsien above
Ch'u-kou at Shang-ku-teng-ts'un. Thirty 11
from the government seat and 12 1i from
Mua-an-ssu area along the Lung-hai Railroad,
Since the mine is situated on the northern
slope of Chih Mt, a spur of the Lung-hai
Railroad is laid for 600 meters to the south.
ern side of the nountain, The distance
Letween the terminal of the spur and the
mine is covered by horse wagons, but in the
monsoon season roads are often closed,

(b) History. The mine was opened in Oct 1919
and bepan producing in Sep 1920, Coal was
extensively mined in 1922 and 1923, but in
1924 with the outbreak of fighting tlie work
gradually fell off. Since 1925 it has baeen
practically et a standstill. Capital of
the company is one million yuan; liabilities,
more than 200,000 yuan.

(c) Area. 16491.,16 mou.

{d) Coal seams. UIhe e veinfg vorled averages
about 15 feet; it s 40 feet ot its thick-
gst, The coal is the so~called "ip-coal M

(e) AQuality. Te zoal is non-coking, semi-
bitwminous, 20 per cent ash, and has a heal~
ing value of 700 .calories. Recently two
seams of coling coal have heen discovered
pelow the "big-coal." Tiese are 3 Lo 5
feet in thickness,

(f) Output. When opened (1821), tho yoarly
output was 150 metric tons; in 1923 it

-Lo~
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hecame 106,000 netric tons; it dscliiod

Lhereafter to 50,000 /sic/ in 1926, 12,000
in 1930, and 5,000 in 1931, ‘Since 1932 it
has been apandoned. rollowing is the year-

"ly output’ from 1921 to 1931:

1921 150 UT
1922 72,000
1923 106,000
1924 81,000
1925 5,000
1926 18,000

' 1927 10,000
1928 21,600
1929 18,000
1930 12,000
1931 5,000

-

(4) gtner small mines in Tisin~an-hsien. These are
at (1) Hsiao-ts'un; mine -area, 87.2 mou; out-
sut, snall; and mined by primitive metiods,
(2) Li-yuan; mine area, 1068.91 nou; mined by
orinitive methods; output, six metric tons
daily.

(5) Yu=Ch'ing Mining Co

(a) Locasion and corwmnication facilities,
n tae eusbtern part of fHen-ci'ih near
T-ma. 'There is o spur line of about 2 1i
from I-na station.

(v) History. o¢poned 1518 with a capital of
100,000 vuan; since 1322 abandoned vecavse
2 e state o arfairs,

(c) Area. 28201 nou.

(i) S8trike of veds is east and west with a

dip of 10 degrees, Three seas were worked:
1stc seem, l.omete¥s 2d sean, 2 .i9ters, 5d
saam, ¢ to 6 meters ir thickness,

(e) wality and quarntity. sitininous with
much coal-dust; ceuosit salw o ve 0,400,000
aetric tons.

{f) ueput., 160 to 200 metric wons daily;
%C,000 metric tons ner year tfen 1 olerae
sion; it is closed down abt present,

2e I=lo Coal Mield

a. Losation and Comaunication Facilities. [uns south-
cast or Teyanpg=:sien south oi Luang=hai Dailroad along wshe southern
part of Lo-vang-hisien, Yen-shih-nsicn, Kunp-hsien, Ssu-shui-~isien
1o southeast ol Qunre~vang-hsieun. It is about 130 rilo.sebers in

cxtent, and touches i.e Yu-mi coal field on the east. It s cividea

L3
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into the following districta:

(1) I-yang district. Runs {rom Ling-shan-ssu in
T-vang=hsien eastward to Wan-chia-tien.

(2) Lo-yen district,. Locetsd on the horder between
Lo-vang-hsien and Yen-ghih-hsien. Runs from
Chting-lung=k'ou in Lo-ysng-hsien via Chi~chia=~
ttun, Lung-men~-shan, Wuwchia-chal as far as
Kao=~lung, Ssu=t'un, Chan-fu=tien in Yen-shihe
ysien. It is 50 kilometers long, east to west,
and is one kilometer wide.

(3) Kunp~Jung district. Ex%tends across Kung-hsien,
Ssu-shui-hsien and Jung-yang-hsien. To the west,
from Pei iver to Ch'uan-shui-ttou for about 20
kilomekters, then from there via the soutiern part
of Ssu~shui-hsien as far as Chien~seng-tien anc
"rgui-miao in Jung-yang-hsien.

(4) The I-yang district is about 50 1i from the Hsin~
ar station on the Lung-hai Railroad. The moun-
tainous country between makes transportation
airficult, but between the mines and the Lo-yang
station on the railroad, the road is level, and
the distance is 70 li.-

b. Geology and Distrivution of the Seams. The soams
are located above Ordovician lirestons. They belong to Permocare

boniferous strata, but their development secms <disconnected. There 4
are nine seams in the I-yang district and their thicknessee are as
follows:
Seam o Thiclmess Seam No Thickness
1 5 feet 6 to 6 feet
2 1 to 3 feet 7 2 feet
3 3 feet 8 1 foot
4 2 to 6 feed v 9 very thin
5 10 to 200 feet Z;i27(?}: Given as 200 feet but probably

an error, 1ne author Tries Lo ex-
plain as due to a fault, but the
Tault was probably in the original)

Seams number 5 and & are being worked. They are only about 4 Teet
apart. The character of the Hung-Jung district is about the sane
as the avove. In lo-yen distriot, primitive methods are used; the
o 1 seam which is sinilar to tie Yo 5 seam of the T-yang district,
ig 20 to 30 feet thic): and is being worked.

~ Ul
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Tis 1s .08uly bitwaino

o ST T Han-nsiang-lu-ktou | Yor
! Sha=kuo=ttan

- ———— - - — X . ——— . e " - —— b = Bt e & % 2 e e g o

. Pzr Cent Water ; 0.44

| Volatiles f 13.56 Lo
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e e
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. Ter Cent Asn
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|

. Hoating value |
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T
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ho=-iou
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| - L 2,47 1,29
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Deposits
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Amount

Ce

I=yang

93 50,000
1932 355,000

Lo-yangl Ssu=shul
| Jung~yang

|

!
,ﬂﬂ“_m7-ﬁ____1_"_~_,___wmwm,,

:

4,8 0.3
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25 ‘ 15

Jlined (metric ton) from 193
Ssu-shul
Lo-yang
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fs Various ifines
(1) ilsieh~shen ifining Co

(a) Location and communication facilities,
A% Pei-po, Chu-yuan on the souther: slope
of Chin-p'ing-shan, about 3 1i southeast
of I-youg. Tae mine is 60 1li from the
Lo~yang Rallroad station, %o which it is
connected by a wagon road.

(p) Fistory. Opened in April 1932. Capital
of the conpany is 6,000 yuan.

(¢) Area ond seams. e area is 500.73 mou.
Seans dip 25° to 30°; the one beine worked
is 20 to 30 feet thick and is bituminous
coal,

(d) Awmount mined. 90 metric tons daily for
seven montihs only, Lecause it is closed
auring sivmer. Its capacity is 250 uetric
hons per day.

{2) Chung-hua liniag Co

(a) Location and communiocation facilities. At
Hsinge=shu=-p'ing on *the southern slope of
Chin-pting-shan, 7 1li southeast of I-yang;
70 1i from Lo-yang iailroad Station, and
80 1i Irom Lo-ning Railroad Station. It
is only 8 1i to the Lo River so transporta-
tion is convenient.

() History. Founded 1927; work begun 1933,

(¢) Area and scams. The arce is 1053,74 mou.
The seam bDaing worked is 25 feet thick and
the coal is bituminous.

(1) Anount iiinad in one year averages 14,700
motric tons, In summer the mine is usually
closcd down,

(3) Ta=tung iiining Co
(a) Location and communication facilities.
HMoar Lao-yao, Hou~kou, and Ma=kou, 1 1i
west of Shui-t'ou und 50 1i southensi of
government seat of Xung-h'sien, The road
from tho mine to the government seat is
mountainous and inconveniont.:

(o) Tlistory. Opencd in 1931; capital of the
company is 50,000 yuan.

L6
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(c) Aresa. The area is 149G.40 iou. The seam
bainrs vorked is 10 to 40U feet tlhilck; tlhe
coal is anthracite.

(d) JAmount mined is 160 nmetric tons daily,
approximately 48,000 metric tons per year,

. (4) Fu~chu liining Co

{a) Location and comaunication faciliitles,
vne li east of Sheng-shui-ts'un in ung-
“sien; 45 1li southwest or the government
seat; 35 1i southeast of the [Tgi-~siihe
kuan Railroad Station, The road is
impassible for wagons, so pack horses
are used.

(b) History., Opened in 1924; closed from 1926
to 1930 vecause »f fighving; roopened in
1932.

(c; Area is 1665.27 mou; the seam being worked
is 1 to 15 feet thick; the coal is antira-

s
LU0

(d) Amount mined is 60 metric tons daily and
approxinaetely 18,800 metric tons per year.

Ts'ui-niao-chen Mining Co

—~
[
~

(a) Location and comwunication lacilities.,
;ear lan-shan, Ts'ui-miao~-ciien and Ti-kou
in Jung~yang-nsien. The Jung-yanz ailroad
Station on the Lung-hai Railroad is 35 1i
to the north; and the Cheng Station is 70
1i to the south, Except for avout 20 ii
ir the neighborhood of the rnine, there are
rowds nassable for wagons,.

(b) History. Ooened in 1932; mined by prisi-
tive mothods.

(c) Area is 4762.35 wmou; the sean beiny, irorked
is over 10 feet thick; ti:e coal is semi-

anathracite with rmuch coal-dnst.

{d) Ancunt mined is approximately 1,500 metric
tors per year,

(6) wrtung=hsing ‘iining Co

da) location and comaurication facilities. A%
Thaten~lou~tlgun in Teng-fehg~hsien. lioun=

N3

tains nake traffic difficult,.

(b) TIiistory. dJzened Jan 1932, now closed down,

~47~
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(¢) Area is 831.6 nou; seam veing worked, over
ten feet thick; coal is semi-antliracite.
{(7) T'ung-ch'ing Hining GCo
(a) Location and communication facilities. At
Pei-li=-pting in Teng-feng-hsien; mountainsg
makes traffic difficult.
(v) History. Opened Aug 1932.

(¢) Area. 2379.18 rmou; seam oeing worked, over
ten feet thick; coal is semi-antaracite.

(d) Amount mined. 180 wmetric tons per day
during three winter months only.

(8) Ho-kou iining Co
At Ho-kou in Teng=ieng-hsien; opened in 1233;
area = 104,62 mou; 50 uetric tons daily mined in
winter,

(8) San-yusn-ts'un Mining Co

A small mine in Teng-feng-hsien; opened in 1933;
output only few tous per day.

3¢ Yu~-mi Coal Field
as Location and communication facilities. JComprises the
whole northern portion of Yu-hsien, Mi-hsien and Chia~-yu-hsien and
is known as Yu-mi ¢oal fields. It extends from San-feng-shan over
in the south to Wang-chal River in the north; a distance of over
100 1i. It is divided into the following 12 districtse

San-leng-shan district. 15 to 50 1i southwest of /fho governsant seat/
of' Yu=hgien; area 75 sq kn -

Yun-kai-shan distrioct. 40 1li west of Yu-hsien; area 45 sq Im
fuan-sihan-chal district. 50 1i WNW of Yu-hicien; area 15 sq lm

Ti~shui~ttai district. 6 1i west of Hua-shih t'ou-chen in north-
western Yu-~hsien; area 45 sg km

Hltan-hua=ttal district. 20 to 45 1li northwest of /%he government
seat of/ Yu-hsien; area 20 sq km -

Ch'ao-hua-chen distriot. 15 1i south of /The government seat of/
Mi-1sien; area 19,5 sq km - -

Yo-miao distriet. 7 to 8 1i southeast of /%Be sovermzent seat off
Mi-hsien; area 6.5 sq km - -

Hsiad-li-chai district. 5 11 southeast of /The governuent seat
q§7 ifii-hsien; area 4 sq km -




CPYRGHT

TWu~li-tien district. 5 1li north of /Eﬁe goveramant seat ol
Yi-hsien; area o sg Im

Yu-tstun district., 30 1i northeast of /The govermment seat of/
Mi-hsien; area 3.5 sq km

Vang-chal River district., 40 li northeast of /fhe governnent
seat Q£7 Mi-hsien; area 3 sq km

Chia Torth district. Horth border of Chia-hsien; area 5 sq .m

This Yu~Ifi coal field is surrounded on three sides by
mountaing, but connecis on the east with an open plain, In the
middle of the field is a cross ridge called Shang~miao-ling;
south of this it is called the Yu~hsien coal t'isld, north of
it, the Wi~hsien coal field, These in turn are cut into the
ahove 12 districts by faults. The distance from Shen-hou-chien,
Lou=tzu~chao and Sun-feng-shan in the San~feng-shan district,
via Yu-hsien, to the Hau-chitang Zailway Station on the PFPei-ping -
Han~k'ou /Ching-han Railroad/ Line, is 110 to 130 1i, a lovel
road, passuble for wagons., ~In the future it would be ecasy to
build a railrord here. Also, from Shen~hou-chen to the southern
part of Chia-hsien for about 40 to 60 1i, it is passuble for
horse~drown vehicles, Irom Tsu-shwen~-miao, Ho-miao and Clineyuan-
kou mines in the Yun~-koi-shan district to Yu-hsien there is o
large road sultable Tor transportation. e Kan-hua~tlai dis-
trict is near the mowitains, but there is a large road to Yu-
hsien. Xuan-shan-chai and Ti~shui-t'ual districts are wountainous,
and the roads are rather bhad,

The [i~isien coal fields are on level terrain, aad in
feneral transportation is wasys The Ch'ao-hua~chen, Yo-miao,
Hsiao~-li=chai, "u-tu-tion districts are 70 1li fron t.e Hsin-
cheng itailway Station on the Peiping - iHan-kou /Ehing—?an K7
Lina. ith slight repair, the road would ve serviceable. AlSo
there is a large road rrom Tang-chal River and Yo-is'un to Cheng-
chou, a distance of 60 1i, making transportation casy.

b, Geology. The -nderlying rook is Ordovician lime-

stone; the soeans belong to the Permocarboniferous strata,
ce Digtribrtion of the seams.
(1) The San-feng-shan district has 17 scams.
those are 7 to 8 fecv apart ut their .acarest,

207 fout at thelr larthoest soeparation, Tre
thuicknoss of the seams 1s as follows:

-9~
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Seam iumber Thiclmess Seam waber Taickness
1 1 Chinese icot 10 3 Chinese feet
2 1~2 Chinese foet 11 ? Chinese feet
) 3 3 Chinese feet 12 3-4 Chinese feet
4 1 Ciness foot 13 3 Chinese feet
5 4 $idinese fest 14 3 Chinese fest
¢ 1.5 Chinese feet 15 15-20 Chineses feot
7 0.8 Chinese foot 14 0.6 Chinese foob
8 1.5-2 Chinese faet 17 1.5 Chinese feet
G 4 Shinese feet

Cf the avove, only iio 8, ¥, 12, 15, 17 are veing

worked; the nthers are either too thin, or else

of poor guality and are not worthwhile., (7¥: Coal
in the above seams is riven fanciful Chinege names
lilke Dragon Star, ‘Tillow Leaf, etc, which have been
oritted.y

(2) “vun-kai-shan distriet. The seams beinp worked are
the same as those in the San-reng-shan district.
Lear Tsu-shih they are working a seam of over 20

Chineso foeet in thickness. Seam o 17 is 1.5

Chinese feet in thickmess. Thros seans, Yo 5, 9,

and 12 are veing worked near Szu~-kou.

(3) Kuan-shan-chai District. AL present they are
working on two seams. i™e upper, bituminous, is
3 to 4 Chinese feet thick; the lower, anthracite,
is about 20 Chinese feet thick.

(4) Ti-shui-t'ai District. Tlere they are working
three seams. ¢ upper two are 3 to 4 Chiness
fset thick; the lowor is 15 to 20 Chinese feet,

(5) X'an-hua-t'ai District, Four semms are bLeing
worked. The thiclness of these secaus, from top
to boltom, is & to 4 Chinese feet, 25 Chinese feet,
4 Chinese fesct, and 1 Chinese foot, respecuively.

wor<ed. Seam Yo 5, 4 Ohinese feet, lLew: 5 15,
26 Nhinese feet; and seam Ho 17, 1 to 2 Thinese
faet,

(68) Ch'ao-huc-ciion District. Tharee sewns ore celing
fal

(7) Yo-miao District. Three seams aro beins, worked.
3 to 4 Chinese feelt where shallow, over 10 Chineso
feet where thick,
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(8) FHsino-li-chai District. Tore seam No 1o is
prominent and is from 10 to 30 Chincse fget
thick. Above that the seams have beon partially
renoyed by erosion.

(9) Th-li-tien District, Same as the previous
district, the seam being 15 to 25 Chinese

f'eet thick.

(10) Yo-ts'!un District. Only one sean of 20
Chinese feet in thickness is lmown to exis®,

(11) ‘ang-chai River. o precise information.

Jesides the above, there ure considerable secams
in northern Chia-~hsion Districta.

d. “uality of the coal, The following is an analysis
of this coal: -

District (Isien) Yu
et DRI SR EES i i --"-!r' —— _‘ ....... ;
Pluoo i Tung~ ¢ (B) i Hsi- ; Shen~- : Sha- | Tsu=

i { feng- : Same | feng- | hou- | t'an ; shih-

: shan . | shan } chen g " miao

et e — -% PO e __fl_,_‘_.‘..v.“ :
. Seam o ., 5 o8 {412 | 15 07

bt —— ~-~~_‘7.~._,:,_.___v e e e s e _’ —— : : ————
. Por Cont Wator | 1404 0,65 | 1.95 | 1.20 | 1.42 I 0.60

e e e e e -——»gL——————r ! R i Bt i - ;

" per Cent ‘ i ! i ! ]
Volatile Matter ? 17,21 | 18,07 i 5.27 i 14,45 . 13,58 | 14,08
;/j¢sollné7v, E ; : oo o : !
e e e

{ Per Cent L i i ! ;

CSixed uarbon 1 65,45 562.03 I 48,65 . 59,20 - T4, 05 74 10
R e s S
Par vent Ash 16,30 | 19.20 1 38,15 | 35.15 10,35 11.26 1

N a 7

i Por seny SLlohur‘ Ceaf 1 0.88 | 1.51 Po1,11 | 2037 ¢ 1.35 |

[N “_«_U_WWW“L,-MMW+“W,.”ﬁ_mmw.,%"._wnm¢m”u.Aprmp"m.ﬁ

| Coking Property ., good 'sliwht! non- . none +! none " non- |

i Y | ga% ; i

! ! ! coking | coking | coking; coklng;

O PR B S e T e E e e

| Heating value : } { ‘ ; :
' [Galories/ 7226 | 7005 .. 5401 | 6437 -i 7701 © 7700
| Lo - - PO U

|
i
)
4

(The above analysis made &t ths Pcking Geological Laboratory)
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District (ilsien) Yu
—— i
Place | shen- I Tung Feng= ! Samo | Psu-ghin- !
! hou=chen 5 Shan miao !
- - | S
Seam No L 6
g Per Cent Wator 2,40 | 0.75 0.75 2.40
| Por Cent |
Volatile, ilatter 9.85 19,25 19,30 13,76
[@asoline7 |
Per Cont
Fixed Carbon ‘63,50 59.20 50,75 65,04
% PR AU SRR S
Per Cent Ash |  24.25 | 20,80 19.20 18.80
Per cht Sulphur -- ! 0,72 0,68 5.81 |
Coklng Property nonecoking coking non=¢oking non-colclng
'— - ———— —— [PTSp— e e e i - —— o —
' Yeating Value ;
_Calories ' 7384 i 6837 6989 6888
(The above analysis made by the Honan Province Geologzical
Lakoratory)
District (¥sien) Mi
i Place ) Hsio.o- 'C Hao- {Ifan~ i Ku- AT iI”-::i-
{ I1i thua~  it'ang= |chia- [li- chai
! " chai chon ilkou chuang [tion
i ! I
b e e T N . R -
: Seanm Ho ! ;15 |
i ....... ———— e - : e — ,_T_._...h -— ;_b armartamts  anm afe we h o — - -
i Per Cent Water i 0.81 { 0,10 ' 0,67 1,20 1,20 2429
e = Sy | U W——
' Per Cent | i ‘ | ;
.Volatllo dattor | 13,34 ! 13,25 |, 15,77 11,25 [11.20 I 6.69
‘ /Gasollne7 | : i !
: — —_— S b e - 6[ SR I S SO
! Per Cent l : ! 2
© Pixod Carbon 72,63 1 71,15 | 52,54 76445 176.10 162,91
P S| S R Y IS S SUUPSH U SOS
| Por Cont Ash | 13,22 | 14,50 { 31.02 | 11.10 11.50 | 6.13
" Per Cent Sulphur[ == i 1.16 ! — 0s39 [ 0-¢ 0,59 i'
RO SN PRR SOV S IR A .
| Coking Property non=- non~ | non- | non= [n3n- 197 !
: . : coklng coking' coking| coking icckinzisoiing i
S O B S e SO
i Heating Veluo { ; i |
 [oa lorles/ | 7509 | 7871 | 5970 | 7641 | 7607 (6030
(Analysis by the Poiping (Analysis by the Honan
Gdoloyical Laboratory) Geologiocnl Laboratory)
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L

es Quality and D.posits, The following is a duscripsion

the coal and the amount of the doposits in the
(For analysis, consult the forogoirg table for

San-feng-shan District. The lower midale part
of the seam is anthracite., One variety is ulack
and lustrous, holds heat and burns well wut
produces a bad smell, (Called siuelly coal.)
Another, yellow coal, has much coal dast, yellow
on the surface, no lustre, burns well anu is
suited for home use. iour others, (Seams ilo 5,
8, 9, 12) pgive little smoke, burn well, are non-
coking and are suitaple for boiler or home use.
The deposits covar 75,000,000 square uneters, /sic/
ihe total thickness of the seams being worked is™
siz umeters. At a specific gravity of 1.3 the
deposits amount to 585,000,000 metric tons., Since
only 800,000 wetric tons have bsen excavated so
far, the anmount remaining is 584,200,000 metric
tons,

Tun-kai-ghan District. The "smelly" coal /Seam
Le) 177 in the neighborheod of Tsu~siih-miad gives
a rood heat and is suitable for pottery work,

The "yellow" coal /Sean ilo 15/ of Szu-kou is of
good quality, semi<bituminous, hiolds the heat and
purns well and is suited to household use. The
"oig" coal /geam iTo 57 near Chu~yuan K'ou is
bitwainous and brittle.

The denosits cover 45 million square meters with
an average thickness of five meters. Al a speci-
f'ic gravity of 1,3 e deposits amount to 292,-

500,000 netric tons.

fTuan~-shan-chai Disirict, fGhe coal is bitwninous
and semi~-anthracite. Tength, five Milometers;
1epth 600 neters; seans, six meters thick, This
works out o a deposit of approximately 58,500,000
mesric tona.

Tieghui=ttail District, JSenmi-~anthracite and
bituminous coal, Length, 10 kiloameters; width,
4,500 meters; average thiclmess, five meters.

ir

1 is ;ives the deposit as 202,500,000 metric tons,

Ktan~aua~t'al District, situminous and semi-
ant racite coal; fairly jjood quality. Length,
17 Lilomaters, depth 500 meters, four melers
thick, 'This pilves an estimated deposit of
106,080,000 metric tons.

Chtao=hua-chen District. Semi~anthracite and
vitwainous. Lenpgth, 15 kiloweters; width, 1,300
mneters; total depin of seam, {ive neters; deposit
orf 126,750,000 metric tons. Since 750,000 etric
Lons have.been tuken out already, the remaining
amount is 126 million nmetric tons,.
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(7) Yo-miao iistrict. Seni-anthracite and bituminous.
Seams averape three ineters thick; deposit of avout
25,350,000 metric tons,.
(8) Hsimo~li-chei District. One seam, semi~anthra-

cite; 10 to 20 Chinese feel thick; deposit,
15,800,000 metric tons.

Wu-li-tien District. 3Semi-anthracite; area,
five square kilometers; seams, 5 to 18 Chinese
feet thick; average thiclkness, three mehers;
deposit of 18,500,000 netric +*ons,

(9)

(10) Yo-tstun District., Seams average thrse metors
thick; calculated to the depth of 600 meters,
dagposit of 15,050,000 metric tons.

(11) Wang~chai~ho uvistrict. Seams average three
umoters thick. Deposit of. 11,700,000 netric tons.

The following table is a summary of the above:
Deposits in the Yu~ili Coal fields

District Area imber  ¥ind of Coal Deposit (iT)

(sq km) of
Seamns

San~feng~shan 75 6 Bituminous or 584,200,000
Semi=bituminous

Tun-kai-shan 45 5 Bituminous or 292,500,000
Semi~bituminous

an-shan-chai 15 2 3itunminous or 58,500,000
Sewi-bituminous

Ti=ghui=ttai 45 4 hrituniinous or 292,500,000
Semiw~bituminous

{tan-hua-t tai 20 4 Bituminous or 106,000,000
Semi-bituiinous

Ch'ao~-hua~-chen 19.5 5 3ituminous or 126,000,000
Semi«bituminous

Yo~miao 6,5 5 Bituminous or 25,350,000
Semi-bituminous

Hsisorli-chail 4 1 Semi-bituminous 1, 200,000

Tu~li-tien 5 1 Semi-bituminous 14,500,000

Yo~ta'un 3.5 1 Semi-bituminous 13,350,000

Hang=-chai~ho 3 3 Bituminous or 11,700,000
Semi~bituminous

Total Deposits 1,545,580,000
5t
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fs Various .lines

(1) San-feng iining Co. This company owns three
mines viz Tung-feng, Chung-feng, Hsi-feng,

{a) Tung-feng mine

l. Location and comaunication facilities.

T On the north slope of the east neak of
San~feng-shan, 15 1i southwest of the
government seat of Yu~hsien, The road
from the mine to the governnent seat,
and to the Hsu-ch'ang Railway Station
on the Pei=-pling -~ Han-kou Line (110 1i)
are passable for large wagons,.

2. History, Opencd in 1903 under the
Ch'ing Dynasty; mined by primitive
nethods; work progresseod well till
fighting wogan; in 1927 ncw cquipment
was installed and the work was resuned.

5. Arca and deposits., Three scams are
being worked: Seam Yo B, four Chinese
feet; Seam lio 6, three Chincse feet; and
Seam Ho 9, four fhineso feet, The scams
dip 10 to 20 degrees,

4. Quality. o.ituminous, of more or less
coking quality. fThe following iz an
analysls of the scums:

, i B
Seam Ho 5 . B 2] ' 5 I
- e —— — SN b (- i 4 e G a M o G & St ST SER I = ’
!
(Tumps) "Oragon | MTillow {Dust)
"3ig" coal Star" Laafl™ "Big" coal
Por Cont Tater 1.02 0,70 0.65 C.73
. M - . - ..1
Per Ccnt )
Volatile Matter 17.00 19,00 17.41 19,06 )
Zgasolind7
Per Cent
Fixed Carbon 55,20 80,24 62,08 59,00
PO, - ——— e _— -
Per Cont Ash 16,30 19.20 1¢.20 20,50
Per Cent Sulphur 0,48 0.48 0.66 0.72
Heating Value
/[Calorivs/ 7228 699 7005 6557
; =

e Amount ifined. HMining is denc 1wostly in
T wintor and spring. In winter, 220 nmotric
tons per day, maximum, arc btaken out;

averuge for tho year, 40,000 mctric tons.

~Hhe
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(b) Yu=-sheng .fine of Chung-feng

i. Louation and communication facilitios,

T On the north slope of the middle peak
of 8an-feng-shan, 6 1i from Tunp=-fong
nine,

2. History. Opened in 1929,

3. Aroa, 8672,78 moi. OCne seam, llo 9 scam,
being worked, four Chinese fect thick,

4. Amount mined. ione mined in sunmer and
Tall; ycarly output 20,000 metric tons,

(¢) 1Hsi-feng Mine

This 1s on the west peak, about 20 1i from
the government seat of Yu~hsion. The road
betwoen is serviceable for big wagons. Area,
6480.98 mou; at present, no longer worksd;
five workuble scams.

(d) Cui~chung liining Co

l. Location and communication Tacilitics,

- At the nortihern Yoot of tho cass and
of Jang=huang=-shan, 25 1i west of tha
Lovermaent scat of Yu-l'sien. Thc road
W0 the govermment scat und 4o tho Tgue
ch'ang Railroad Station on the Pei~-pting -
Hun~k'ou Line is passable for big wagons,

2. History. Opened in 1924, Lut mining not
T besun till 1926, For a time 300 netrio

vous taken out pur day, but from 1927

to 1933, Lscause of fichting, the work

practically stoppod. In 3cp 1933 they

Sogen Yo take out a little coal again, .
E. Ares, 32815,10 nou; two sewas, o 5 and

5 9, cach four Chinese foct thick,
4. Amount mined. From 1928 o 1932 t¢
T yearly output was s follows:

1926 €5,000 metric +ons

1927 50,000 metric %orns

1328 50,000 rictric “ons

1929 10,800 meotric iLons

1430 17,000 metric tons

1231 6,480 motric ton,

1932 closed. Daily outit 50 nutrice

TONS ¢

(¢) Tsu-shihemiano Minoe. Tn Yu-hsicn; scam Ho 13,

oiie Chinese Toot or so of "Snelly" coal,

sumi-anthracito; daily output 10 to 15 metric

56
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tons. 2,700 metric tons uer yesr on
six montn period,

(£) Szu~icou, Shia-t'an :iine. In Yu-hsicn,
sean o 15, 15 Chinese feot of "Yellow"
coal, bituminous; daily outout 25 nevric
tons; 4,500 metric tons per year lor a
six month neriod,

{g) Shen=hou-chen ;line. In Yu-hsien; seam
Yo 12 is now Ddein;; proparzd for working.

(1) llengeta~lou liine in Mt Peng-ch'ih., In
Yu~hsien; seam o 9, 3 1o 4 Chinese feet
of M7illow Leaf" coal, vituminous; daily
output 20 metric tons; yearly, 3,600 zetric
tons for a six month period,

(i) Chten~kou .line in it Ta-lin, In Yu-hsien;
seam "o b, thres Chinese fest of !
coal; daily output, 20 metric tons; worked
six months only

(3) ‘ruai-shu~wa iine in it Ta-lin. TIn Yu-hsien;
seam iJo 5, 3 to 4 Chinese feet of "Big"
coal; aally outwut, 10 metric sons; yearly
output, 1,800 metric tons,

(k) “sin-chuang-i=-hsun Iline §7 of Vang-ling-
chai. In Yu-hsien; seam o 12, tarse
Chinese feet of bituminous coking coal;
daily output, 14 metric tons; yearly,
2400 metric tons.,

(1) Shih-t'u~shan ifine, Tn Yu~hsien; opened
‘ in 1933; area, 38593,5 mou, ife nining
dons yet,

(m) Szu-hsiao-chuang ifine. Arsa, 3079 mou;
not vet mined,

(n) Ch'ac~hua-chen - Fan-chia-chuang 'fine.
Iocated 15 1i south of Ii~hsien; [{lat
country; tfairly rood transportation. Area,
1378.4 mou. :iine was worked for 30 or
more years before application was uade to
aig in 1928. Permission to dig granted
‘ov 1832, Sean Yo 15, 20 Chinese fooet
of "yellow" coal, semi-anthracite, Output,
200 metric tons daily; 5,400 wmetric tons
yearly.

(o) Yu-feng Mining Co. At Li-shu-wo, three 1i
south of Ch'ao~hua-chen in .li-1sien, or 18
1li southeast of the rovermment seabt of Mi-
hsien. Lavel road, good for transporiation
purposes, ¥ounded, 1932; capital, 2,300
yuai. Area, 1461,6 mou; seam, 18 Chinese

=57~
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feet thick; semi-anthracite. Daily outpus,
300 metric tons; yearly, 28,800 uetric tonus.
ilo work done in summer.

(p) Trtung-hsinm Mine. Located five li southeast
of the government seat of lMi-hsien, in the
west sector of Hsimo-li-chai. Opened, 1932;
area, 1475,76 mou; seam Mo 15, 22 Clinese
feet of "Yellow" coal; semi-anthracite;
daily output, 200 metric tons; yearly output,
36,000 metric tons.

(q) 1Min-sheng iline. At Li-shih-ya-kou, two 1i
northeast of the government seat of !li-hsien;
the Jung-Yang Railroad Station on the Lung-
Jai Line is 70 1li to the north; the Hsin-
Cheng Reilroad Station on the Peiping - llan-
k'ou Line is 80 1li to the east; mountainous;
difficult for transportation. Opened, 1932;
capital, 1,000 yuan; area, 1470.38 mou,
Seam, 7% Chinese [eet thick, semi~bituminous
with much coal dust. Daily output, 100
metric tons; yearly output, 15,000 metric
tons.,

(r) Te-mao iline. At Ta-yang-wa, 1,5 1i out~
side the west border of tho govermment seat
of Mi~hsien, Transportation good to tle
government seal. Opened, 1932; capital,
1,000 yuan; area, 544,7 mou; seam, 21 Chinese
feet thick; semi-anthracite. Daily output,
240 metric tons; yearly output, 14,400 metric
tons,

(s) Pting-mo-chieh-kou iiine. Two 1li south of
Pling-hsien in !fi~hsien. At present daily
outaut, 2 to 3 metric tons.

(t) iting-hsien-t'ang-lou Mino. A% Ttang-kou,
five 1i southecast of P'ing-hsien in iii-hsien,
Seam, 4 to 10 Chinese feet; roads bad and
at present mine is not being worked,

(u) Li-yuan and Wan-tzu-ho Mines. In Mi~hsien;
opened in 1932; both mine "yellow" coal from
seam /o 15; yearly output, 12,600 netric
tons each.,

(v) Hoi~yu-kou .line. In the northeest part of
Mi-hgien; "Yellow" coal from s-.n Yo 153

yearly output, 2,700 metric *cu.,

(w) Hsieo~li~-chai liine, In .li-hsicn; arsa, 996,44
mou; not belng worked at presens,

(x} Sung-ohia-Kang Iline. In ifi~hsien; area,
1482.20 mou; daily output, very small.

558

RESTRICTED

Approved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5




-

AppriRést-For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5

RESTRICTED

(y) Yen=-chia~chai :line. In ki-hsien; arsea,
771 mou; not worked,

4, !siu~Po Coal Field

a, Location and communication facilities., From north-
western Hsiu-wu~hsien westward vie northwestern Poeai=hsien to the
northern Pi-yang-hsien, It extends from east to west about 100 li,
In the oentral part of the field near Chiao-tso=-wong-chien there
is an anicline which cuts the field into two districts. ‘The Tao-
Chi Railromd Line runs parallel with and through the field so that
the most importent mince are only 7 to 12 li from it. The main
railway stations in the fiold are Chiao-tso, Li~ho and Ch'ang-
ktou and light railroads or lead in lines run through the mines,

bs Geology and extent of the deposits, The underlying
rook is Ordovician limestone, the seams belong %o the Permocarboii-
iferous strata. Only one scam is known so far. This doubtless
may be correlated as the sume sear as that in the southcastern
part of Shansi Province. Tho thickness is not constant, running
from 5 to 36 Chinese feet, the average being about 15 fect. In
about the contier of the seam thoru is a layor of shale or poor
glossy coal and occusionally there is a foot of poor quality coal
near the bottom,

¢, Quality. The ooal is of a high lustre and hardness;

anthracite or semi-anthiracite. e following is an analysis:
District (Hsien) Heiu-wu Pi-yang
— —
; Mine Ssu-ho!l Tung- | Chiao~ |Li-feng|(some) [Ch'ang-
| | shu-~kou| tso ktou
e S
' ater 3,76 @ 3,31 3.10 i 2.25 230 2490
{ Volatilo Matter " |
?[@asolin_e] 8.12 = 18.14 | 12,45 5,83 | 5,83 4 15,55
—_—— —t - ‘ -
: Fixed Carbon B2.41 @ 66,75 : 76446 80,83 80,41 73.40
E Coking Property kAll non-coking) {
{ | 1
i RN T
i Ash T.72 © 11.82 7.99 | 1l.29 }11.46 I 8,15
[ - : |
Fl ’! - -
; Color of Ash light groy light white -groyish{ light
' brovm ! yellow brown yellow
- 1 ;... o
‘Sulphur 0.3¢ | 0,29 | 0.41 | 0,45 | 0,36 0,73 |
Heating value :
| (Calories) 7184 6814 7282 6882 | 6877 7040
| Spocific Gravity| 1.637, 1,565 1,668 | 1.580! 1,584 | 1.613

(The cbove unalysis was made by the Goologiocal Laboratory
of 1t

the Dupartment of Commerco and Industry)
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Distrioct (Hsioen):
Heiuwwu [Po-aii : : *
E_-.:. ; g e __,. R I _1. . .._‘
. Mine !chlao- Ssu- Ploan= fc‘xi.ao- Hua- Ssu= |Hsin- | Hou- :
i tso tho- lho mso {hsing hou 'chuunglchuang
h H - I
: , ;f e !
 Hater 5 2,90 | 0,99 2,89 2.87 | 2.45 2,64 275 .o! !
e |
¢ Volatile | ! 5 i ! | ! E
]‘ ;I&tter : 9.36 ! 6.03' 5066 l 5.66 z 7.29 15 551 6.25 : 4:.45 s !
Zﬁasoliq47 | e ! : : | : f {
- -...._-__._.. I B e A e _-.....,......,-.-_.*.___ -.__4__..._ —p i
© Fixod i | : b : }
i Carbon 86, 81 80,2781, 16181 16 ‘77 .06172,3%178,42 81,70
| e e -.: e i _A-Af ! P, r._..._-.._ —-——
! Coking P ‘ P i N ; |
' Property jnon-  non- Inon- icokinginon= |none inone Inon- |
e _1. ———— _..4 B arte ot | !
~Ash | 9.88 12.7110.31 }10 311320, 9. .61112.10 !11.05 .
LU SN [ ’. 1' [P ..E_. v 1. e s b e i ._<.
. Color of | | ! i | 5
| Ash e T L BT B |
—- --i [ F __.jr- — e *. OO S SN SR
4 Sulpnur I 0.41 - -~ ? -— i me - 0.48 0,35
R U, i_., B it B JI_._._. U FRSUSUR S .-..-?__~~-., 4
. Heating ! ‘ | l ‘ :
' Value | 6048 | - | 6914 6615 | 7296 7679 7363 | 7198 _
* (Calories) | ; i ’ i ; ;
| H ; ! ! l ! ! i1
e , SN YUV S ,
. Spocific : ! ! ! : |
Gravity | e e ey Tl LT
(Anolysis mado ot the (Analysis made at the Honan
Peling Geological Goological Laoborotory)
Laboratory) :

d, Amount of Dgposits

Tf the amount of conl deposits is caloculatod for the
aroa betwoen tho mountain stream flowing to the oast of the Ssu-ho
mino to the river west of the Ch'ang-kou mine and to o depth of
300 meters below sea level, or +in short, a porpendicular dopth of
. 438 moters from the floor of the Chia=-tso basin, it would bc a8

follows:s
Arca (sq m) Thicknoss (m) Spocific gravity Deposit MI
28,925,000 - X 4,5 X - 1.5 = 195,243,750

Of the abovo, some 10C million LT are left to be mlnfd
Another eéstimatc:

The Li=ho, Ssu-ho distrioct (castern part) and the Li-fuzg, Tang-fong
(wostern part) arc as follows:

The former oxtends 12 kilometers; tho avorage thick-
ness of the soams is' 6 metors; average dip, 14°; speciflic gravity,
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1.4; to o depth of 1000 meters, tho doposit is 1200 X 4134 X © X
1.4 = 416,707,200 metric tons., The latter oxtends 11 kilomcturs;
average thickness of socams, 6 moters; average dip, 10°; specific
gravity, l.4; to a depth of 1000 motors; the deposit is 1200 X
5757 X 6 X 1,4 = 531,946,800 motric tons.

Thus the doposit in this coal fiold amounts to ap-
proximatcly 948,654,000 motric tons. If minod to a depth of €00
meters it would be 609,786,000 motric tons,

c. Various .fines
(1) Chung-Fu Amalgamated Co

(a) Tho ficld belonging to this company has o
long history, It was first minod in a
small way by primitive mothods; in 1901 a
Puiping syndicato, the Fu Co, acquired a
field in tho center, 16 1i by 6 1li and
begon mining on o large scale with foreign
oquipment. In 1913 a company called Chung-
Yuan was formod which took over the rost of
tho field viz, 15 by 6 1i in tho oost, 12
by & 1i in tho wost, and compctod with the
Pu Co which was half nativo, half foreign
in its mothods., Tt is said that the Fu Co,
rather than go under, united with Chung-
Yuon to form a now compony, tho Chung-Fu
Co. Thus compctition was oliminatod and
the dovelopment of the coal ficld assured.
T™he oapital of tho Chung-Yuan company was
threc million dollars, and in lMarch 1922
at the meoting of the dircctors it voted
an additional million dollars. The Fu Co
was backed by BEnglish investmonts, with its
main office at Peiping and with a capital
of 1,500,000 pounds, Tho Caung=-Fu Company's
capital was 3 million dollars and onc Chinese
cnd one BEnglishman was selected us directors.
In 1933 this became known as the Chung-Fu
Analgamated Company.

The most importent mines in the field are
five in number, viz beginning at the east,
Ssu=he, Trung-shu-kou, Chiao~iso, Li~feng
and Ch'ang~k'ou, Chiso~tso and Li~feng
were formerly the minss of the Fu Co, the
other three wers owned by the Chung~Yuan
Coe
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1915
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1917
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1919
1920
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1922
1923
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1925

1927
1928
1929
1930
1931
1932

1933
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(v) Amount of coal mined, This is showm in the
following table:

Anount 1fined by

Chung=Yuan Co Fu Co
421,803 1T
251,707
425,942

416,627 T 449,242

340,385 506,087

431,635 627,927

832,763 449,742

734,836 661,834

245,290 648,716

400,000 505,109

568,404 694,143

943,339 €70,835

564,200 255,918

54,000 116,673
93,928 Ended

313,123

286,511

935,198

840,104

630,741

347,305 (%o ilay)

424,696 (June~December by the Chr:: T

Amalgamated Co)
909,600
631,234 (to June)

b2
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(2) iin-Yu Itining Co

Its mine is located 40 li northeast of (the
government seat of) Po-ai-hsien and six 1i
north of the Ch'ang-k'ou Railroad Station at
Hou~hsin-chuang. Traffic - good. Regular
mining was begun in 1932; the mine aree is 1(ll
mou. The seam being worked is 25 Chiinese feet
of anthracite coal, Daily output, 500 metric
tons,

(3) fisiao~hgu~chuang Hine, In Po-ai-hsien. iining
begun by native methods in 1918; area, 6831 mou,
Now abandoned because of lack of capital.

b. limestone

Since thie undearlying rock of t. e various coal fields
is Prdovician limestone, it is evident that it is widely distri-
butpd throughout this region. (Careful surveys have not been made,
80,| little is known of the quality or of the extent of the depos-
its} DBut it is safe to say that upon investigation, limestone
suifable in quality and quantity for various industrial purposes
will be found. At present lime is obtained by calcination of the
limgstone,

¢. Fire-resistant clay. (4Alunina shale and potters!
clay)

It is reported that there is such olay near all the
coal fields, §ince the seams are found in Permocarbonifarous
strqta, where these meet Permotriassic strata we may expect to
find the so~called A and G strata of clay of an alumina shale
varjety; also there is clay within the seams of coal. Murther
invdstigation is necessary before the extent, amount ard quality
of these deposits can be known but I will mention what ths sources
alrqady at hand say on the subJect.

(1) Hsine-amien Coal Field
Potter's clay is Zound near Kuan-vin-t'ang,
and porcelain and electriocal appliances are .
manufactured by the mining company, The soft
clay is probably used from above the & stratum,
(2) TI-lo Zoal Field
Probably G clay exists hers too,
{3)  Yu-mi Coal Field
¥are not only A and 3, but also B, C, E and F
strata clay is found, both of soft and hard
quality., The pottery at Shen-hou-chen (in

Yu-hsien) is famous. Also, clay is reported
at San-feng-ghan,

~63
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(4) 1isiu-po Coal Feld

It is certain that G gtratum clay exists here;
it is reported to bes two meters thick, Ifear
Li-ho and Pei-ghan it is dug out and used as
material for pottery and fire-resistant brick,

(5) Conclusion

It seems practically certain that fire-resistant
olay (alumina shale and potter's clay) exists in
all the above coal fields; but whether it is8 of
good quality for making fire-resistant briock or
for aluminum must ewnit further study, The ex-
tent of the deposits may be inferred from that
of the coal fields.

Iron Sulphide

Pyrite is often found in Permocarboniferous strata,

but whether the amount in this region is small or non-existent
cannot be gaid with certainty. In Hsin-an-hsien snd Po-ai-hsien
there is a considernble amount Tound in the argillaceous shale at
the bottom of the coal Seams, as may be seen from tihe following

(1) Hsinean-hsien, Iron Sulphide

(a) This is found 70 1i northeast of the govern-
mont seat of Hgin-an-hsien at K'uang~lan~chen,
formerly K'uang-k'ou, and nearby villages
such asg: Tung-wo~ts tun, Hsi-wo~ts'un, An-lin,
San-kuan-niao, Chu-yuan and Tan-ch'ih, 7he
90 1li distance from K'uang~k'ou to Lo-yang
dailroad Station is a broad read passable for
wagons ;- but from K'uang-k'ou to the mines is
from % to 4 1i at nearest, 20 li at most;
and the roads are bad,

(b) Geology. The ore deposit is found in <he
argillaceous shale at the bottom of the Por-
mocarboniferous strata. Pyrite in the shale
is in the form of tubers, lumps, or crystals,
at times accumulated into sack-like form,
and at other times scattered througl: the
shale. This stratum of shale whiclh holds
tho pyrite is some eight meters thick, but
‘Where the pyrite is lfound it is tliree Chinese

feet thick, sometimes only o few inches thick,
The part containing the Pyrzte i ilis shale
is about 25 per cent of the e

(e) quality. Sulphur content is ™.; - i the
crystalized form, but less <. .. faEp varie

ety. 1In the former the PYrLie Coovans is
about 70 per cent, Frow iS¢ Silivre pounds
of ore 30 Chincese pounds of sulphur may be

obtained., The notives, using a srimitive

~6les
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method, are able So geb only 13 Chinese
powids from 150 Chinese pounds c¢f ore.
£n analysis of the ore is as rollows:

Best grade ore (orystallized), sulphur 49,825%; iron 46,67
Second grade ore (lumps), Sulphur 44.0417; iron 40,92%

It is difficult to estimate the amowut of
the ore deposit; dut if it is distributed
in an area 1,000 meters wide, 3,000 .eters
long, at an average thickness of 0,45

o neters, the deposit would be 133,000 cubic
meters. ‘Jith spacifie gravity of 4.2, and
assuming the ore to be 25 per ceut of the
shale, the weight of the ore would be
1,080,000 metric tons, Deducting the
anount elready extracted, would leave about
“ 10,000 metric tons, 4he rreatest remaining
: amount is probably at Tung-wo-ts'tun

{d) Production. .inin, by native methods is
not cone during the height of the farming
season; soven months is the most possible
time for mining., A% present wost of the
nining is being done at the villages of
“ast Chu=-yuan, Tan-ch'ih-p'o, and Tso-chin,
Tung=wo~ts'un is next in ilmportance., A%
present tiere are about 150 Iurnaces in the
region, handling the ruw ore as follows:
daily, 2,500 Chiness pound (kin) {kin is
about 1 1/3 1bs)s monthly, 75,000; yearly,
525,000 kin, or about 320 metric tons or
more. The mining bursau of Hsinean buys
up the rough product and refines it., This
it sells throughout the country. Iiost of
1t is consumed in lonan Province, but &
large amount is sent to Shantung, and re-
contly even to Shenghal. The outnut is so
small that it cannot keep paco with the
demand,

(2) Irom Sulphide of Po-ai~hszien. This is found in
three districts:

(a) Villeges near ITsiao-ling, 3C 1li northwest
of the government seat

(b) Villages near Ssu~hou, 20 1li rortheast of
the government seat

(¢) Li~feng and neighborhood
The road from the mines to thae govermment seat is
mountainous and bad. From Pow-gi, howsver, therec

is a railroad.

Geology. At the base of Permocarboniferous
strate thers is grey shale and clay containing

65
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pyrite. The siratum containing pyrite is at the
bottom of the lowest seam which is about six
meters down, its thickness is two meters. Pyrite
is scattered unevenly through this stratum in the
form of tubers or lumps. Ils appearance is just
like that at Hsin-an-hsien., The ore bed is from
several centimeters to one meter thick. The high-
o8t grade ore has a sulphur content of 33.688%;
iron, 34,73%; the next grade has a sulphur conteat
of 32,04%; iron, 25,92%. Tho arsa of deposits is
about five square kilomcters, the ors deposit being
1,200,000 metric tons.

There are 80 furnaces in the district with a daily
output of 1,200 Chinese pounds of sulphur; menthly,
40,000 Chinese pounds; yearly, 300,000 Chinese

pounds or approximately 230 metric tons. The prod-
uct 1is bought up by a mining bureau similar to that
in Hsian-an and is refined and sold in the country,

6. Fluorspar

Said to be found in Wsin-an-hsisn, but no detailed in-
formation is available.

. Gypsum

This is kmown to exist in this region at Kung-hsien,
Shanehsien and P'ingelu~hsien in Shansi.

(1) Xung-hsien, Gypsum is said to be found hera but
there are no details. .

(2) Shan-hsion. Gypsum is said to exist at Tai~ane
t'sun but details arc not clear. Tho same strata
are found here in the northern part as in Prting-
lu=hsien in Shansi, so in all probability the
gypsum here is the same as that in Pting-lu-hsien,

(8) Pting-lu-hsien. From San-men-ling cast of the
government seat, following the northern bank of
east Yellow River for about 30 1i, there ars four
oxposed orens: at Sone-men~ling, 5 1li east of the
government seat; SW of Hsu-yu~fon, 65 1i cast of
the government seat JE of Plan-nane~kou, 70 1li
sast of the government sasat; and vast of Plo=ti=
ho-ts'un,. 80 1li cast of the governmont seat,

Of tho four places, the last named has the best
gypsum. Transportation herc is by pack horses;
and once the Yellow River is reached, boat trans-
portation is utilized,

The gypsum of this rcgion has, since 1884, aroused

the attention of the natives, who have been X~
opvating it to somo extont,
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Geology., Tertiary (%) laterite containg the
grvpswn. The thickness of the strata ranges

. from 4 o 5 Chinese inches %o over a Chinese
foot. The extent of the deposit is ten kilo=
meters in length and 1 to & kilomsters in width.

The output for 1932, 1933 and 1934 was 2900,
2000, and 2500 metric tons respectively.

ge Other minerals

There are no other important nonmetallic resources
except those already named. There is some marble, inkstons, and
stone for building material, <There is also some dolomite, but as
the emount of these materials is small, they will not be discussec.

2. Iietallio Resources

a. .Iron Ore, This is always in the form of Shansi iron
ore which is found at the base of Permocarboniferous strata,.

(1) Hsiu-Po irom ore. This is [ound betwesn the
Ordovician limestone and the coal seams in the
i'orm of tubers, of uneven thickness, from 0,5
to 2,5 meters. The extent of the deposit is
15 km from Yen~ho Feng-huang-ling on the west
to all o Li-chuang on the east, /ith the ex=-
ception of feng-huang-ling and Li-chuang, the
amount of ore is very small; and since it is not
consentrated in any specific area, it does not
pay to mine it. ¥or thig reason, too, it is
hard to maks sny estimate of the amount of the
deposits, but if the Feng-huang-ling and Li=-
chuang area is included, it would amount to ap=-
proximately 50,000 metric tons. In 1926 Hsung-
yu Co began to mine this ore and set up a furnace
at “isin~hsiang, but abandoned the work after a
few months, An onalysis of the ore is as followss

Tron Sulphur Phosphorus Silica  langanese
(per cent)
Good 48,66 0.11 0.04 13.59 0.14

Tnferior 3777 G.45 0.40 19,36 -

(2) Hsinean-hsien Iron Ore. This is found at Ho~t'uo~
yuan and Chang=yao=yuan 40 1li anorthwest of the
govermment seat, 20 1li from the T'ieh-men Rail-
road Station on the Lung-Hai Line, but the road
is mountainous and bad. The ore is of the Shansi
variaty like that at Feng~huang-ling. The ore is
kidney ore, (hematite), 55 per cont iron, Migh
in manganese content, low in phosphorus and sul-
phur. Amount of deposit is not clear, dbut the
oxtent of deposit is about 15 sguare li.
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(3) Shih=liu~yuan and Feng-men-k'ou iron ore of Kung-
hsien. This is found at Shih~liu=-yuan oand Feng= ‘
men=ktou; tiae former is 20 1i southeast of the
governmment seat, the latter is 10 1i east of the
former. Communication is diffiocult. The ore is
of” the Shanei variety, hematite,

b, Copper Ore

(1) Mong-shan and Chen-ling Copper Ore of Chi-yuan-
hsien. This is found in o district 40 to 80 1li
-northwest of the government seat in such pluces
as Sun-chen=jen={en, Ting-yu~kou, Ma~ttou=-shan,
- Hsioo-kou, Huang=t'u-yao, Chih-ma~yao, In-ttung-
‘- yao, Ch'ing=Ttung-kou, Chich~ptan-kou, Ch'e~fu-
kou, Shui=-ke~chien, Tou-fu-kou, Huang-t'ung-~kou,
Ching-hsu~kung, An-p'ing-chih-fang and An-ling,
Rocks in this region are gneiss, schist, crystal-
ized limestons and quartzite. Thers are nala-
thite, azurite, cuprite, chalecopyrite together
with iron pyrite and gelena in the ore. Coppor
e 18 impedded in the wveins of quartz which
pierce these. The veins nre 1 to 3 Chinese feet
wide; thoe copper content is 28 per cent at best,
there is a slight amount of gold, 5 mowme (moume
is. 3,75 groms) per metric ton. The amount of
the ore is not clear, ond since the doposits are
small and scattered, they have not yet been
worked.,.

ce Leoad and Silver

(1) Hsi-ch'ien-ling in Hsin-an-hsion. Used to be
nined but details are not available,

(2) Shuang-feng-shan in Chi~yuan-hsion, Ko details
available,

(3) Chengechia~ling in Kung-hsien and at T!ien-chung-
.wan in ifi-hgien. These two places are very near
to each other. It is said that they wers onoce
mined, and considerable silver taken out, but
details are not availgbla,

(4) San~-feng=ssu silver mine in P'ing-lu-ksien, 4%
a place cast of P'ing-lu-hsien, north of Sen-
feng-ssu Towple, and south of Chui-tzu-shan, It
is 50 1li from the governmont secut and thoe roads
are bad. The gaeological formation is paly0301c
gnoeiss. In this,veins of from sevoral Chinscse
inches to a Chinese foot in width aro found, but
details are not available,
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T4BLE SHOWING THE UNDZRGROUND RESCURCES IN THE
YELIOW RIVER BASIN

NOTE:
A, In the original document, information is

listed in tebuler form with the following headings

1., District names (Hsien)

2, Place name or mine within the district

3, Locstion |

4. Mine bed

5, Guality

6. Guantity (decosit)

7. History

8. Remarks

9., Source of information (Chipese publication)

B. The above heudings are omitted from the

translation. Columns 1 and 2 were combined into one column.
Meny names sre omitted in column 2 breause district nemes
are gufficient for loc:tion of resources.

" Column 9 is omitted because it is all in Chinese,
snd the information from these sources is included in the
chart.

Columns 5, 6, 7 and 8 have very little inform-
ction. Where there is 1nforma£ion, it ie included in

columne 3 or 4 depending on its pertinency.
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GOLD

Shantung Province

DISTRICT
(Heien)

Li-cheng

ileng~yin

Ttadi-an

Laiw~wu f

Hein~-ttzai

ien-shang

PLACE NAdE On MINZ |

Chin~hgiso-ho

Lao~niu-yu

Chin=ching

Mao-sheng-t'ong

Ta-1iu~chuang
Yen~ling~kusn

Lung (%)~yen

T'!'an-shan

Honan Province

Ch'ung I
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IOCATION

Chin~hsiao-ho area

; 20 1i NE of the
I govt seat

. 40 14 NE of the
'+ govt scat

30 1i S of the
govt seat

¢ 20 14 SE of govt
seat

| 60 11 NW of govt

. seat

i 30 11 N of the

govt scet

150 km N of Tzu-
yang

Kag=tu, Te-t'ing 160 1i NW of the

Chuang-yu

Shenai Province

Hue Chin~t'ui
Ch'eng-chieh

Pei-shuil

Kensu Province

Yung-teng ~ 7

Yu-chung Huang-shih-pting

Ching=yuan Yu-feng-ssu,
Wu~fu-ssw

Kao~lan Chin~-she~-p'ing

A -

. govt secat

|

6-7 1i SE of the
govt sgeat '

120-140 14 SE of
the govt secat

Ta River Basin

South bank, Yellow
River

40 14 E of the
govt sgat
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DEFOSIT
sany velne
Alluvial

Alluviai
50 £50 km
€ m thick

alluvial
20 11 long

Alluvial
n

n

0% m
Other veins

Alluvial

60 sq 11 average
width of seam, 1 m
Deposit 5,486,745,6
Chinese ounces (tael
Remerks, Important

alluvial

Alluviel -
40 to 50 14
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&htire- shui

Lednghud Provine:

Liu=huang-kou
Tuang~kou

sc=ni-ho

O-po,. Po=ling-yio
ftico-plerng=ho
Shang-2nTunag
-niu~-kou
Te-tiung-he Basin

Tothing

.r
Len

Le-tu

Hsi-ning Shun-shan-t'ang

Zueng-shui Besin

LEAD "and SILVER

Shantung,_ Province

Tzu-eh'uan Niu-chiac-shih
chlang

Po-ghan Chu-chia~chusng
Nzb=-shan in

Ku-shan distriet

Hopeh Province

Tz'u Ch'i-ehi-ling

Ta~kung-k'!ou
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GOLD
Xunsu ircovines (Sonb'd)
D%?THICT PLICE NavlE UR GINE LOCATICKR DEPOSIT
e
ee o 100 11 N-of the
govt seat ‘
;Alluxiul

"

: "
"

|

é#ell knovn

iGood prospeot

|Should be inves-

ifig:ted

g

0ldest hopeful
"Thread goid"

Alluviel
"Thread gold!
jannual cutput,
10,0C0 English
ounces
jImportant

|
1

|

{Lexd in a quartsz
vein in limestone
Small amount

36 km SSE of
Plu-chi St.tion
Jdong the Chisod
chi LR

Lezd in limestone
I Poor und seurce

; 5.6%

iExperimented but
abandoned I:ter
sline opened in late
Ching Dynssty

130 1i NW of
the govt sent
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DISTRICT PL.CE NAME OR MINE IOCATION DEPOSIT
(Haden) !

Honan Province

Lu=shih Psi-sha-tung Silver

I~yang ? "

Ch'ung Chiao~kou ;Lead and Silver
Li-teu-p'ing ! '
Shang-chuang=p'ing | :Leed

Hsin-an Hei~ch'ien-ling E iLead

' [}
Lo-yang Shue' g-feng-shan i i "
Hul T'ou-tgo-kou ; iLead in limestone
Ipockets

Hsin~bhsiang Chang-fengrt'ang f Lead in limestune

pockets

Chi Fei-hco-sghan ‘ Lead in limestone

pockets (galena)

I~yang Yang~p'ing~-chen ' lead in argyllite
Cheng~chia-ling end calecite.

Silver 8 ounces
per metriec ton

Mi T'ien-chung-wan i : Galene end Silver
S8ilver 8 ounces
per metric ton

Shansi Province

Li~-shih Ma=t 'ou-ghan © 60 1i Nii of !In sandstone, limsstone
the govt geat land quartz schist

Plu Haie-ts'un © 45 11 NE of :Sandstonc,
the govt seat ‘limestone

Wien~hsi Hsi-shan~kou . 45 11 from ;Quartz schist
" the govt seat !

Pting~lu San-feng~ssu © 80 1i E of fIn palegozolc ineiss
' the govt seat;

Chieh T'eo-hua-tung € 11 SE of In limestone

{
the govt seat!
{
!

Ninghsia Province i

|
:'

H=la=-shan

=72~

RESTRICTED
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CPYRGHT

-
RESTRICTED

Kansu Province

DISTRICT  PLACE NAME Ok JMINZ  LOCATION DEPOSIT

P'ing-liang Silver

Yung~-teng Niu-ma-t'ou-hsia Lead and Silver
50 ounces of silver
per metric ton

Yung-teng Ch'a-mao-t'sang ? Lead
Ning-ting TLi-shu-ssu i Silver ’
Lin-hseia : : "
Ching-yunan -Hung-kow and % Lead
Li-shu i
: !
. COPPER :
i

Shantung Provines

Li~eh'eng T'lao-k'e 32 km SE In gneiss. Chalcopyrite

of Chi-nan’ [Niekel 24

Small amount

asbout 3,000 metrie tons

It is being worked now
Should me developed

Ttai~an ? SE of %he
govt seat

of Ttairan

Honan Provinge

Chi-yuan Mang -shan, T'ai- 40 to &0 11 High grade copper

ling NW of the |In gneiss and lime-
govt seat |stone
Formed from malachite
and cuprite
Many veins 1 to 3
Chinese feet inr width
Should be investigated

I-yang Erh-lang-chen Country-rock c.nsists
of conglomerate and

i Guartzite in form

| of pockets, diameter
‘ : 2 Chinese feet

' Chalconyrite

Shangi Province

Wen°hsi-yuaﬁ

2% copper
Ch'u~-hsia-wei )

Ninghsia Provinge

i
t
|
|
|
i

. - ]
t
i
|

-3
RESTRICTED
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COPPER

Kensu Province

Tsinghal Province

Hsi-ning

Le~-tu

JRON

Shantung Provinee

I-tu Chin-ling-chen

Li-ch'eng Yen~ch!i-shan and
ethere

Lai-wu

Lu=tung~chih

s K'uang-shan

RESTRICTED

|
i
]
i
i
'
|
!
1
i

DISTRICT  PLACE NAME On #INE LOCATION
(Hsien)
Ching=yuan
Hung-shui‘
Yung=-teng  Shih-men-kou
T'ao~-gha Man~p'ing-kou
Kio®lan T'ang-ch'ang~-kou

|
I
i

approximately 6
km N of Chin-
ling~chin rail-
road station on
the fhia~-chou -

Chi~nen RR

| Chin-l4ing~chen

é 0 miles NN of
he govt seat

e

-74—
RESTRICTED

gated; magnetite

DEPOSIT

‘Mins open in 1911

Width 70 CO -

Length 30

History: line
started in 1905 by
the Germans. Aafter
ithe World war Japanese
took it over and
werked it from 1920
to 1922 producing
about 420,000 metric
tons, Now discontinued
Limestone and Diorite
Hematite and Magnetite
Iron, 47 to 0%, 10
million metric tons
deposit., 4lso pros-
ipecte in neighborhood

|

E of Chi-nan, tofExposed in limestone

;and diorite
1Should be investi-
'gated

1

Exposed in limestone
land diorite

i8hould be investi-
gated ‘ . .

Exposed in limestene
and diorite '
Should bs investi-

Approved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5
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RGHT

.

IRON

. M

Shantuns Province (Cont'd)

DISTR1CT
(Helen)

A P
R ]

T'ai-an

Hsin-ttal

" Ning-yeang

pnrgaasd
RESTRICTED
AL T
PLACE YafE OR MINE  LOCATION

Ch'eng-tzu Pe

Yin~-shan

Tung-an-chia-ling
Cria~ yn

Hsin -t al coal fields

Lao-kou-shan

Henan Province

Hsiu~wu and
Pa-ai

Hsin-an

Kung

An~yang

Lin

Feng-huang-ling
to Li-chuang

Ho~t'ao~yuan
and Ch'!eng-yuan

Shih=liu-yuan
and Feng~hsiang-k'ou

Hao-ching~kou
and ethers

T'ao-hua-chi

Shangl Province

Chae~ch'eng

Hu~kuan

Ch'ang=-chih

Shen~chia~kou

S of San-ttai-
shan, near
southern sta-
tion cn the
Chin~p'u RR

20 11 N of RR

20 11 NW of
the govt seat

20 11 SE 10 14
E of govt seat

40 11 E of
the govt seat

70 11 S of - .

the gevt seat

' DEFOSIT

Jematite; 300m xf . m

Deposit ine million
metric tons

200mx 30 n
Depcsit 6,200,000
metrie tons

Ne¢ outcrop:

Below permo-
ecarboniferous
stratum Red Geed;
jiron 60%

"Shansi" iren; 15 km
seem 0.5 to 2,5 m
150,000 metric tons

"Shansi" iren 55%
Some manganese

"Shensi" iron
Hematite

)
“Shansi® iren in
sandstone

{Limestone .

Iron 40%

~ |"Shansi" iren
Iron 56 to 604

-5

RESTKICTED
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RESTRICTED
TRON ' '
ce_(Con 14) R
DISTAICT  PLACE NAME OR WINE  LOCATION DEPOSTT ©~
(Heien) BN S DR
Ling-sh'uen Northwestern Ling- R
chuan-hsien - |9Shangi" iron
. Iron 50%
Kao=pting - Coal field #Shanei® iron 40 to 51%
Pi-shul 5 Coal fisld #Shensi! iron 50%
Chin~ch'eng Iron ovey 50%
Yang-ch'eng . Iron 53%
Wen-hei chi-ttung (?) 25 11 NW of
the govt seat
Chieh T'_o~hua~tung 8 14 SE of In sandstone, limestone
. govt seat argyllite
Yu-teiang Wang-kuan-yu 15 11 SE of  |In sandstone, limestone,
the govt seat ‘|largyllite
Hel NE of the "Shansi® iron 50%
govt seat
‘Hsiao-i Shen~chia~kou Neer Tui-chiu- [*Shansi® iron 50%
Chung-yang Shang-ch'iaso-chen E of the In limestone , N
. N govt seat .
Lin " Chac-hsien~chen 100 11 SE of |In sandstohe, limestone

.i the govt seat
Shenei Province |

Fu~ku ? ' 10 11 NE of #Shansi®’ iren -

the povt seat
Han-ch'eng Chih-hu-ch'uan 60 to 70 11 N ['Shansi” iron, deposit
of the govt 2,909,000 netric tons
seat Hematite
Chu-yuen-ts'un Bad roed for (It wes once worked
50 1i .
Lueheyang Pa-p'al §l70 11 W of

ithe govt seat
Ken-ontuan Chtuansfu-ts’un-

i

- chen {

: |
Feng T'ieh~lu-chtuan {150 to 160 11 Mine opened 1932
and others ES of Feng-hsien Work begun 1933

RESTRICTED
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RESTRICTED

Shensi Province (Cont'a)

DISTRICT PLuCi NAME OR MINE
(Hsien)
Ta-shih-yeh
Kao-ch'iao
an~ho-leo
Lo~nan Wu-ts!un-chen
Meng-chiang
Kua-yang ~ufg - i~ming
Sa=la-ch'i a0 wo-ptu
Ninghsla Province
Ning-hsia

Kansu Province

Ku-lang

Yung-teng

Kao-lean

Ch'ing~yang

Hei-ning

Ta~ch'ing-pao

Shang~lan~-shih

T'iehrshih~ghan
Huo-yen-shan
Chefyao¥shan
Chin~ke~shan

Pai-shih~kung

Heng~-1ing
Pai-shui-erh

[

LOCATIUN

60 to 70 14
SE of the
govt seat

20 11 SW ef

DEPOSIT

Produced 400 kin
(kin - 3.75 gram)
per ‘day

Annual output

300,000 to
400,000 kin

In gneiss

the govt seat Deposit 700,000

N of Sa~la~
ch'i

NE section

Northern
section

metric tons

dagnetic iron
existe in vein
grahite. .

Strike - N & S
Veins - 5 Chinese
feet wide

150 x & Chinese
feet

Vein - 211 x
30 to 50 Chinese
feet

Vein- 100 te 400
x 20 to 4O
Chinese feet
ein - 100 x 20
set

tarted 1934 but
a8 discontinued
R years later

ein - 1000 x 100
hirese feet
eposit 100
etric tons

7=
RESTRICTED
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RESTHICTED

Keusu Province (Cont'd)

Le-tu-Pa~yen Ching-sha
MANGANESE

Shantung Province
Hein-t'ei  Pel-tso

cnsu Province

ALUMINA SH.LF
g : .

Shantyn: Province

Tzu-chiuaﬁ
and gyashan

DISTKICT  PLACE NAME CR MINE
Hung-shui Chu~tsui-chucng-pa
Tsiné-hﬁi;Province
Le-tu Hsia-k'ou

Ts'ai-tglac~-ttal

Ying~-teng Right side of
b Shang' l'a,,n"Shih o
Kao-lan' ~ ' 'Pri-shihekuan

LUCATION,

On the border
of the two

25km W of the
govt seat and
36 km E of
South Station
o1 Tientsin-
Pukow RR

NortheAstern
sectdon -~

Tzu-ch'uan-

& Pishen'-Coal
" " 1Shipped to Japan

fields

i

=78~
RESTHICTED

~ |'Vein =100 to 150
‘| Chinese feet long

DEPOSIT

Width 3 to 15 Chinese
feet
Containe a little copper

100 to &00 x 400
Chinese feet contains
limestone

3 Chinese feet wide
Contains much silica,
poor quality

6 ka long

Manganese. in round lumps
25% .anganese sand
Deposits - 19,000,000
metric tons

7 x 20 Chinese foeet

10 x 20 Chinese feet

History: Mined by na-
tives and Japanese,

Recentlv developed by
the North China aluminum
Mining Co. loecated

above gnd below the

coal seam, Known as G
and 4 seams respectively.
Outarop of "G unknown,

‘| outarop ‘of "AY762 km

long. .

‘Est Deposit - 1,000,000,

000 tons
Cal Deposit 200,000,000

Tons . ...

Approved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5.
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RESTRICTED

.gggéggig kfo;incé (Cont'd) " -

DISTRICT PLACE NAME OR MINE'' LQCATION

(Hglen)

Hsin-ttaei Hsin-t'ai & Meng~
and Meng-yin yin Coal fislds

Ning~yang Tzu-yao

Tlai-en Yu-tstun

Honan Provinge

Chang-te Ta-hoskou '
Shan Kuen~yin-ttang
Yu and M1

Bsiu~wu and
Po-al

Kensu Province

Kao=-lan Hao-yu~-chen

Ying-ten Yao-chiech

|'Ta-ho~kou

DEFOSIT
Cal High Grade Derosit

« 2,500,000 ons

Ta=wen=k'ou
Coal fields
near Tzu-yao

Taxwen-k'ou

co. 1l field
near Yu-ta'un

coal field

Heinwilien
coal field

actual Deposit
62,000,000 Tone
act High Grage "
2,000,000 Tons
Deposits aceessible
for open pit mining
1,250,000 Tone

hverage grade of 4 seam
40% 4103

High Grade Deposits
55% to B0% alx03

G seam 2-5 m thick
scant aluymina

A Beam, 2,5-3 m thick

G scam

Yu-Mi Coal |-appears to be » and

field

Within Hsiu-
Po, the Tsao-
tso

40 11 S of
the govt secet

60 11 S of
the govt sezt

G.seanm

G seam, 2 m thick

Potter's clay
kaolin

Potter's clay
kaolin

=79~
RESTRICTED
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.CPYRGHT

COAL

Shantung Provi

DISTRICT . PLACE NAME OR MINE
" (Hsien) .

Tau-chuan Tzu-chuan coal field

Cheng=ch'iu Cheng-ch'iu coal
field

Lai-wu Lai-wu coal
field

Yen-chuang coal.
field

ngin-ttai Hsin~t'ail cosl
field

Ch'uan-kou coal

field
Men-yin ¥en=-nan cbal fisld
Tai-an Shen-yu coal fiesld

RESTRICTED

LOCATION DEPOSIT

(O |

romaa L

Y

!
E of Tzu-~ Permocarboniferous
ch'uan 3,4,5,9,10 seams are

Railroad Station |best,

Botween Tsingtao [Semi-anthracite and
and Ch/ng-tien anthracite,

295 km Coking type

Between Chang- Heating value 7000-
tien end Tzu- 8000 caloriss :
chuen 18 km 209,098,000 metric tons

Coal field S of
Ta~lin-ch'ih and
Lung shan Sta on
Shantung RR ;
Greater portion !
is in Chang-ch'iu-|
heien and partial-
1y in Tzu-ch'uan~
hsien

Extends 1.33 11
W from Sha=-t'an
(7 11 8 of govt
seat)

Centered around
Yen-chuang 30 1i !
SE of govt seat

hrea between dan-
nan (25 11 S of
govt sezt) and
Wan~-yao-t'ou (36
11 WSW of govt
sect) 30 miles E
of Ta-wen=k'ou
Sta

23 11 WNW of govt
seat 9 miles N of
Hsin-t'ai coal
field

Near Wen=nan W
of govt seat

Nee. Shen-yu in

heien

-80-

RESTRICTED
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CPYRGHT

COAL

Ning~yang

Approved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5

RESTRICTED

DISTRICT PLALACE NALME OR MINE LOCATION
(Hsien)

!

“ . Yu-ts'un coal field 30 km ESE of

- sta on Chinw
4p'u RR

Tzu-yao “coal fiéid‘

Hopei trovinee

Tz'u

Te'!'~hsien coal
field

Honan Province

ch'ih

. |E-to W, and 8
. {km N to S

An-yang an+yang coal
field i
Shui~chih-chen

Tlang-yin Hao-pi=-chen

Helen-an -~ Hsin-mien coel

Chi-yu'an - field

shan -~ iien-

W of the govt

..|setween Hsin-dn-
‘hsien-and Shane
4hsien in the W)

PEPUSIT

t :

Ta-wen-kou _

E of govt i
seat ngsar ;
Tzu-yao-tstun !

seat

There is a coal
hauling RR 42 1i
from ia-t'ou~chen
sta on Ching-han
RR

In an-y:ng-hsien '
and partly in

Tz'u-hsien there
is a sypur line

from Feng-le~chan
ste on Ching-han
Rk 40 km directly
NVi of Chang-te-fu

45 11 W of Chang-
te Area 1s 4 km'

45 11 WNW of
T!angryin Sta-
on Ping~Han RR

N of Shan and
Hsin-an Stz on
Lung-Hei Ri from
the western bor-
der of Tsi-yuan-
hsien (in the E
fthru Hein-an-
hsien to the area| . . .

-81~

RESTRICTED
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Shansi Yrovince

Tae-chou

Tse-chou coal field
Yang=ch'eng o

Kao-ping-‘ Kao-pling coal

Chin-chteng field

Ch'in-shui Yao-t'ou coal field
Chung-tsien coal
field. :

I-ch'eng Ti-chia-ch'iso eoal
fields

Po-ghan Po-ghen coal field

| the northern
1 part of the

4 hslen

117 km SW of govt

-18 km E of govt

1 ¥m in Poshan-

1 hsien

hsien through

western Po-ai-
hsien to the
northern pert oﬂ
Ch'ing-yang-

Near Tse=chou,

and northeasterd

Yeng-ch'eng-
hsien

Centering on Kaart;

p'ing
wrea 35 km E to
W40 km N tc S

10 km W of govh
seat

gsat

seat
hrea 10 km E to
W5knNte S

area of 15 sq

CPYRGHT O S S C AN
RESTRICTED T
CO4L Rt
DISTRICT  PLiCE NoE OR MINE ~ LOCATION DEPOSIT
(Heien) o ;
Iyang-Lo- Iyang coal,%iéld;' | 8 of Lung-hat
yang=-Yen- © | R from the SE .
shi-Kung~ssu- “ of I-yang~hsien .
shui~Tung~ thru the south-
yang ern perts of Lo
yang, Yen-shih,
Kung and Ssu-
shul to the SE
1 of Tung-yeng-
hslen
Yu~-mi Yu-mi coal field Northern sectorsd
of Yu-hsien, Mi-
hsien, and Chia+
yurhsien
Hsinewu Hein=Po coal field | From northvest- |
Po-ai ern Hsin-wu-

Permocarb 11-16 seams
best, oily cocal 1.5 to

hsien Tzu-chuan+3 Chinese feet thick

-82-
RESTRICTED

¥




. ; - 78-03109A000200010002-5
AEE’R?%&?—E’W Release 1999/08/25 : CIA-RDP o< :

anthraoite non-coking
Heating value -~ 6000-
calories

169,654,400 netrge
tons ‘

13 seams bituminous
Qem1~anthraoite

ome coking
94,634,000 metrid
tons : .
Sepd-anthracite
50,000,000 metrie
ton

iOne seem, 1.6 to 7.2
Iinneae feet

Three scams in E
part - ' '
Two seams in W part
1,6 to 6.4 Chinese
feet thick

Coking

30,000,000 metric
feot

Ssvan aeamn, 0,5 to
5 Chinese feet

Coking

80,000,000 metric -,
tons - - '

Three secms 1.6 to
5 Chinese feed
anthracite

#Rich" -deposit

Seam 9 Chinese feet
Coking

24,830,000 metric
tons

Underground $00
meters

COAL
DISTRICT PLACE NAME OR MINE' -LOCATION
(Hsien)
. N ».
Poouh&n C e “ - r
(Contta) .~ , .
: o . ;
B
Chang» 1 Csang-ch'iu ' South of RR
" chlu soal fleld near lung-shen
e Ste partly in
o Teurchiuan
Lai~wu . Lairwu eoal figld | Extends 1.33 14
) . - I'W from Shu-t'en
~ Yeneobnang ocoel {7 11 8 of govt
field seay)
Hsin-t'al Hein~t'ai coal 25 11 S of the
. . field : main town to
. ' ‘| Wanryao-tiow
36 1i southeast
30 miles from
‘Ta- en~kou RR
.. . Sta
' ' " Ch'uan-kou coal 23 1i WNW of
' field . the mein town
9 miles N of
Hsin®%'ai field
Meng-yin Wen~nan coal " | Neer Wenw-nan
field -
RESTRICTED
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COAL Pt i
. DISTRICT  PLACE NA/E Ok MINE
(Haitn) L
. Jv;;,— n Shp;;-yu Gesl field
o ‘?urts'un o0al field
n )
Ning-yeng Tzu-yae coal field .

. Hepeh _Provinoe

Tz'y~hsisn coal

Tz'u
. field .
Hoﬁan ovinc
An—yéng '
An-yang Shui-chih-chen:
‘T'gng-yin " Haowrpi-chen
Esin-en - Hsin-Mien-
. .Chi-yuan coal-fisld
* Shan~ ¢ .
Mien-eh'ih

RESTRICTED

LOCATION

Near Shen-yu

30 xm SE of
Ta-wen-k'cu RR
Sta

E part of the
govt seat near
Tzu-yao, (%)

W part of the .
govi seat 42 11
from da=d%'ou R
Sta

Ta-ho'kou coal field From An-vang |

!
|

. through Tz'u-

{ hsien, NW of

: Chang-te 40 11
i A branch rail-
road

hang-te area

i

1

| 45 11 W of
tc

! 4

x 8 km

0
45 11 NW of
Tlang~yin sta

|
l
1
i
t
i
!

: Nerth of Lung~
hai ot

Hsin-an and Shan

E to Chi~vuan

stations, l

W te Shan and ‘

DEFCSIT

" Output 6,500 metric tons

per ybar. (5 seams)
0.6 o 4.1 m

Good peking property
6600 to 7800 calories
Deposit remaining-

31,500,000 metric tons

8 seams 0,7 to 1,67 m.
Good coking -

High sulphur content:
6,500 to 7,500 ealeries
48,610,000 metris tens

9 geams 5.5 m bituminous
Ceking 6500-8000 calories
265,800,000 metric tone

10 ameams, 5 good
3tos5m

Coking

7000-8000 caleries,
258,800,000 metric tons

' Two seams, 2 to 3 and

8 to 10 Chinese fest
anthracite, 6954 cal
40,240,000 metric tone

Non-aoking, 7300 cal

.| Two seams, 1 $8 2 and

17 Chinese feet
21,840,000 metric tons

| Seven seams.5 worked

Anthracite and segi-

Railroad between anthracite in east

Bituminous in W

! 6000 to 8000 cals
inthrecite - 162,000,000
metric tons

RESTRICTED

Mien~eh'ih { Bituminous - 126,C00,000

| | metric tons

! | Total - 1,288,000,000
Imetric tons




'

CPYROHT _

RESTRICTED

GOAL

DISTRICT
(Hsien)

I-yang
Lo-vang
Yen-shih
Kung,
Ssu-shui

yang

Yu-Mi

Hsiu-wu
Po-ai

Tse-chou

Kao-p'ng

end Jung- -

PLACE NAME OF JINE ; LOCATION

I-yang coal fleld

Ye-Mi coal- field

HaiurPc coal
fisld

Shansi Province

TieQChou coal.
Yang~chteng field

Kao~p'ing coel

Chin-chteng field

Ch!'in-shui Yao=t'ou coal
o . 'field'«‘_

Chung~ts'un ceal

l
| 5 of Lung-Hai .
it from SE I-..
yang via the S
_part of Lo-y
Yen-shih, Kung,
.and Ssu-shui tol
SE of Jung-yung

' Both Yu and M3
hsien and north
pert of Chia-yu

(%)

From Northwest
Hsiu-wu via
Forth part of
west Po-ai to
North part .ef
Ch'in-yang

Near Tse-chou
and NE part of
Yang-ch'eng

Centering on
Kao-p'ng, arsa
Etoi 35 km
N to S 40 km

10 km W of the
main tom

17 km W of the

DEPOSIT

Nine seams; bituminous
Semi-anthracite ~
7150 to £250 calories
,Bituminous
237,000,000 metric
-tons

Anthracite ..
267,000,000 metric
tons

Total - 504,000,000
metric tons

17 seams; bituminous
and ssmi-bituminous
7000 calories
1,545,580,000
metric tons

1 seam; anthracite
and semi anthracite
700C ealorises
100,000,000 metrie
tons

4 seams, 2,1

1,3-5, and 5

Chinese feet,
hLnthracite and semi-
enthracite
4,,856,000,000

metric feet

Non- coking

Three seams, 10.
Chinese feet (total
anthracite
334,000,000

metric tons

Two, seams, 8 feet

- Approved For Release 1999/08/25 :

- field y govt seat gtotdl semi~anthracite
L e 19,000,000
metric toas
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COAL

DISTRICT
~ (Hsien)

~ I-ch'eng

Yang-
ch'eng

wer~hsi

Ling~ch'uan Ling-ch*uan
e coal-rield

Hsiang~
yuan--

Lu~ch'eng--

Sh'ang~
chih~~

Hy~kuan--

Ch'ang-
tzu

. Lin~fen

‘Plu

P'u -

Hsiang~-
ning

© Ti-chia-ch'ifo |

‘coal field

San-lu-an

* Tung=-shan coal~
' fi6lg

PLACE Nix OR MINE

fane

REEY

Yang-ch'eng coal '
field

Tung-chih coal
field

Ku~lung coal field

+

Ch'iao-chia-kou
coal-field

éoalfleld

Shan-Ysi "c"cal-’fie,1+

Heiang-ning coal-
field

RESTRICTED

10CATION

R R P

| 18 'km E of the

‘govt seat
‘B to i 1C km
‘N to S5 km

L km NE of
govt seat

14 km S of
the govi seat

20 km VW of
govt seat

90 11 SE ef
the govt seat

yithih the dis-
trict
24 km X 4 to 8

1 Km

Including T'u-
men-hsien, Wi~
tien, Chien=-keu-
11, He-lung-
kuen ereeg

An-chia~yu,
Shan-tiou te'un,
Kao-ko-ts'un
areas

In the district

DEPOSIT
Twe seams, 7,§Hﬁpese
feet total semi-

anthracite - .
134,000, OOO metrxc tons

Two seams, 12.5

Chinese feet

Total semi-anthracite and
anthracite

371,000,000 metric tons

Six seems, 8.6 Chinese
feet

Tetal semi-anthracite
and anthracite
62,000,000 metric tons

5 Chinese feet
Semi~anthracite
and anthracite
36,200,000 metric tons

Two seams, 7-& Chinese
inches and 2 Chinese feet

Non=coking
116,166,400 metric tons

Coking and‘non-coking
6,789,053,500 metric tons

’ Two seame, 2 meters

Coking
2,275 735,150 metric tens

Vel

ééaﬁs:6 m total
thick bituminous
5,315,050,000 metric tons

Seams total 6 meters
thick
3,144,960,000 metric tons

. -86=
RESTRICTED
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CPYRGHT
" RESTRICTED
DISTRICT PLACE NAME OR MINE LOCATION
(Hsien) oo o : Lo
Hung-iang Hei-shan coal field Nem=l¥ng Kuo- |Three seags total
e e e chia~qhueng, - |.22 Chinese . teet
Tso-chia-kou, thick .
Nan-1i-ts'un, |1,663,568,400.
‘Han~hou-tstun metric tons
and Lou~ts'un
| BTeRs
Chao~ch'eng Yuan-ch'uan NE of govt seat | Seams total 7 m
" coal field entire area of | thick
Mt Sung-chia Bituminous
. 15,600,000 metric
tons
! San~t!iao-ho
coal-field 22 km W of govt | Seven seans total
seat 3.5 km N to| thickness 15 feet
S4kmnE toW |181,000,000
metric tons
He Fan-ch'uan coals 12 km W of the |Three seamg total
fisld govt seat 9 feet
6 kmE to W 93,000,000 metric
6 km N to S tons
Tung~nan coal~ . SE of govt seat | Seams 6 m thick
field near Shang-ts'aofBituminous
ts'un and Sung- | Coking
chuang 193,050,000
metric tons
Fen-hsei Fen~hsi coal- Below the Seaws total 4 to 7 m
field district Ceking
10,519, 392,000
metric tons
Fen-yang-- Hsi-shan coal-field|Shih~chie-chyang{l0 seams total 7 m
" Hsied~i ~-- at Hsiao-i Chang-chia~ Bituminous
Ling-shih chuang of Fen- |7,601,048,000

Tui-chiu-yu -coal-

vang-hsien,
Yao-chuang Hu-
chia~yao,
Tui-chiu-yu
Ju-lai-%s'un of
Hsiaori~rhsien
Hua-wang, Chung-
hsi, Tu-chen of
Ling-shih-hsien

12 km W of Hsiao+

metric tons

Five seams total

! field . e i-hsien 15 Chinese feet
Area 216,000,000
11 km E to W metric tons
7 km N te S
L 87
RESTRICTED
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-RESTRICTED

COAL A T Lo . f': T
_ DISTRICT PLACE NAME OR MINE LOCATION DEPOSIT
o (Hetem) o e IToopen -
Li-shih ~= - Li-shih coal-field. |Belew all thres |Total 7 m thick
Chung-ydng=~-"*": oo T districts Coking .
Lin =" " R 3,986,136,700

' metric tons
Lin-- Chung-shih coal-field| Area between Lin ZTotal 6,5 m thick
Shih e hsien and Shih- Coking
- " ' hsien 3,251,560,000 metric

, tons

Ho-ch'u ~=  Ho-Hsing coal-field |Below all dist- !Total 15 m thick

P'ien-kuan,- ricts 10,807,664,400
and Pao~te, " Imetric tens
-Heing ‘ ‘ ' :

Shensi Province

Fu-ku 10 11 E of govt |Bituminous
ST : seat, neer Liu- ;160,000,000
lin~chl and He- |metric tons
tstun

Shen-mu ) 20 to 80 1i W of:Bituminous

o Co : : the govt seat 480,000,000 metric
Including Sha- wons
kou-vang, Ta-
S : lpien-ts’un,
Ko R T!'an-yao-kou- !
ts'un, Ts!s0-1u- |
L : S kou-ts'un, Shen-
Toel SoTrald shu-kou-ts'un

. villages
Yu~1in 10 to 50 11 SE |Seam 1 ft
: s e T seraves 2000 aTand -8 of the - |Bituminous . .
- - govt sedt: ‘.0 ![250;000,000 metric
' : o tons- i -~ - 4
Mi-chih S ot 7 160 11 SE of the [Bituminous
S govt sosat, 90,000,000 metric
. several tens ef |tons
e © L+ 111 from Lung-
-+ .. |erh~yai-kou
Heng~shan R 50 to 70 11 E Bituminous
oo SRR and S ef the 12,000,000 metriec
govt seat tons
LS ‘- L O I
Sui-te 100 11 W of the |Mesozeic and Paleozoic
gevt seat Bituminous
N . 20,000,000 metric
N T tons
8w
" RESTRICTED
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RESTRICTED
‘COAL
DISTRICT  PLACE NAME OR MINE LOCATIOX DEFOSIT
(Hsien)
" An-ting 3 villeges “16- - |"Furassic’ ...
cated in the SE | 19,000,000
and N of the metric tors
govt seat
Ch'ing- Lao-chuang-kou 70 11 W of Jurassic
¢hien. . gevt seat 16,000,000
.metric tons
Yeﬂ—ch'u&n Ying-p'ing-ehen 90 1i NW of Jurassic
- . govt seat 7,000,000 metrie
tons
Hanvch'eng Han-ch'eng coal Northern part of| Carboniferous
fleld the fistrict 5 seams
Bituminous and
anthracite
Chung=pu  Ts'un~chen 50 1i W ef govt | Cerboniferous
, seat 2 to 3 11
fro~ Ts'un-chen
I-chun Yuan-tzu--p'ing Western part of | In alternate
e govt seat sandstone and
ghale
1,5 to 2.5
Chinese feet
Ch'eng~ Ch'ang-kuan-chen |20 1i W ef 380,000,000
chleng govt sest metric feet
Pei-shui 15 to 20 14 E | |Carboniferous
of govt seat 310,000,000
metric tons
P'u-ch'eng Ts'ai-teng-chen |60 1i NE of 9,000,000 metric
- the gevt seat tens
T'ung-kuan Seams 3.5 to 4
Chines: feet thick
Yay - Liu-lin-chen 'N# of Liuelin- |[Carboniferous
.- . : . chen, over 90 11
NwW of govt seat
Ch'un-hua  Ch'un-hua coel 50 11 & of.. Bituminous and
. field, ' govt seat sémi-bituminous
Hsun~i Yurtzurkou 30 11 W of govt

-89~
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CPYRGHT

(Hsien)

Pin . Pei-tzu-keu

Inner dongolia (Meﬁg-chiané)
Sa~la-chi Chang-sheng-mao

© Yang~-chi-ling

K'uan-tien-tiu
coal field

Pa=k'ou=-tzu coal

KESTRICTED

DISTRICT plACE N4ME OK MINE . LOCATIQN

30 11 E of povt
~‘'geat :

13.7 km NW.of
Sa-la=-chi

17 km NW of Sa~

la-chi

8 km NW of Sa-
la~chi it Sta

DEPOSIT

Carboniferous’
303,030,000 or
370,000,000 metric
tons

Three seams; bituminous
area 1C 8q km

Sesms 3 m.thiek
37,800,000 metric

tons

Permocarboniferous
erea 2 sqkm

1 to 2 m thick;
Bituminous

-1 6,100,000 metric tons

Jurassic; area

3 8q km 1.5 m thick
Bituminous

5,800,000 metric tons

Jurassic; 3 seams
2,1,3 feet thick
respectively
24,000,000 metric tons

Hou-ho 8= 20 11 NW of Hou- Juressic
e U0 fheld he Weak coking
Pei-shan coal field 30 km % of Hou- | Jurassic
of Ch'a-su-ohi . | ho © oue o g afthracite :
R o 53,000,000 metric
ltons
Liu-shu-wan coal - [ 20 1i N of Ch'e- Jurassié} 2 Eéams
field su~-chi RR sta 1 ft and 2 to 4 feet
anthracite
11,700,000 metric tons
R 1 N .
Hei-tou-kou coal Over 10 11 NW of] Jurassic seams 1 to
- field and the Pi-k'o-chi RR 2 fest 500 m dowm
Northweste.n coal | sta 2,900,000 metric tons
field of Pi-k'o-
chi i ero o, N
T'ei-ko-mu peat . Area 12 km W Peat
fi:1ld . from S of Tai- |Seams 1 to 3 feet
o ko-mu R sta. - { 11,000,000 metric tons
toe . B /
Ku~yang Wo=hsin-hao 10 1i NW of govt| Four seams; total 2 m
' . .seat oo - i 'Bituminous -
- 48,000,000 metric tons
Areg'zo sq km
<90~
- RESTHICTED
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RESTRICTED
COAL '

DISTRIGT -FLACE NAME OR MINE LOCATION DEPOSIT
(Hsiexn) S : e L

., Shik-kual | In MY Te-ching N Jurassic

LT Wt Sa-li-chi ‘|7 seams total
] 1.5 to 3 m
i ‘ Anthracite and
N = "t " tbituminous

: > |20,30,000 metric

tona- :
Area 39 sq km
Teisaigan* LS,SOO 000

' Total 106,100 000
tons

An-pei Shuan-ma~-chuang S of Shuen~na- | Permocard area
chuang, NE of 1.8 sq km

govt seat 2 geams . totel 2 m
Anthrecite
3,250,000 metric
5 tons

Kuan-ching-kou 100 1i E eof the |Non-coking bituminous

govt seat 5768 to 7520
caleries
58,800,000 metric
tons
Area 7 sc km
Ninghsia Provinpe
Chung~wel Chung-wel coal
field
. Yu-wang Yuwang coal fleld
Pling-lo P'ing~lo soal fisld
Ning-shio Ning~shuo coal
field
Ning-hsia Eastern foot ef Ho- " |Cerboniferous
lan-shan and Chieh+ anthracite

tzu coal field

-Kensu Province

Yu-wei-- Western coal field | From the east of | Permo-carbeniferous
. Tan~sh.n . . ) Wu-viei, (along '
) the northern mt
of Chti-lien
Shan) to the liest
of Yurmen

* (TN: Meaning of "teiseigan" cannot be ascertained, probably refers
to lower grade cosl of some kind,)

-91-
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. . Henan Provings

CPYRGHT
. RESTRICTED
COAL : ‘
DISTRICY PLACE NAJE OR MINE LOCATION DﬁPOSiT
‘(Hsien) | '
‘Rao-lan == Central coel ki;ld Centers about Jurassic

. Yung-teng -

Ko~-ting --.-Northeaetarn coal
Chtung=hein field
" P'ing-yuan .

Tsinghai Prevince

Ta-t'ung - Ta-t'ung Coal field
: Le-tu . Le-tu coel field
PETROLEUM

Meng' . Chih-ch'en¢~chen

Shensi Province

Yen~chtang Yen-ch'ang
Yen-chtuan oil fleld
. Fu-shih

Ken=ch'uan Sha=tzu-wan

Fu

I-chun

Keo-lan-hsien

Extends through
these three dis-
tricts then to
Ningsia

40 11 W of goxh
gesat v

Near the govt
seat '

2.5 km 57 ef the
govt scat

Everywhere bel&&
district

Hsun-1 -

12.5 km S of govt
seat

Clay in the seams

Peimocarboniferous

In green sandstone,
Permian

0il bearing coal seam
0.64 m thick

432,800 metric tons
Rich in gasoline

100 perts coal to

10 parts gasoline

Important

Two wells produce
60. berrels per day
In mesozoic sand-
stone shale

‘[Small amount ef

oil
Small amcunt of oil

Small amount of oil
Small amount of oil

Small amount ef oil

-92-
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v CIA- = -
R

DISTRICT PLACE NAJE OR MINE LOCATIOKE DEPOSIT
(Hsien)

Heng-shan Chi-lin-kou B0 km S of Yu~- | Average percentage
lin-hsien of . 0il extracted.
2%. 0il bearing
shale in Jurassic
gtratum, black,
with ashy white

| eley alternete,
6to8m

hverage percentage
of o0il estracted
5%. 1 meter thick
Important

300 m down; rich
seam (5%)
125,400,000
metric tons 011,
2,006’400’ COO
gallons

: Poor ‘seam (2%)
525,500,000 -
metric tons

011 3,670,800,000
g&llons

An-ting From ane~ting- 01l bearing shale
hsien to the Rich seam (5%)
Northern border | 299,550,000

of Fu-shih- metric tons
hsien
5,386,500,000 gals

Poor scem

3,933,000,000

metric tons

23,598,0.0,000

gallons

| -Amount of oil
ektracted 6%

Chung<pu- Sdn-chfuan RR sta | 12 km Ni of | Oil-bescring shale
Tien-t'ou~chen | in Mesozoic
stratum

Ninghsia Province
Pring-lo , 011 (sic)
Kcnsu ggovince

Ying-teng Ko-ssu~t'an 0il-besring shalc
30 Chinese feet
thick

“93~
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GYPSUM

Shantung I'rovince

DISTRICT
(Hsien

Lai=wu

Tfai-an
Kung

Shan

PLACE KAME OR WINE

Ta-chueng .
Ma-chia-mizo

Hsu-chia-lou

Ta-an=ts'un

Shengi Province

E'ing-iu'

Ting~hsi

FLOURSEAR .

Plo~chuang
Ho=-ts'ung and
others

Kensu Province-.. -

Po-shan |

Shantung Provinece

Tung-shih-ma

Chu~chia~chuang

Chtai-lo-shan

RESTRICTED

LOCATION

Near coal field

From San-men-ling
E of the govt
scat 30 11 E
along N bank of
Yellow River,
Yellow River to
field several
tens of 11.

5 11 W of the
govt seat

17 km S of Hei- .
ghan 3 km S of
Tung-shih-ma

8 km from Hei-
shan

.| Dynasty

DEPOSIT

Important
Like that in
Shansi at Pling-lu

In tertiary red
beds in small ssams;
several em thick

JIn limestone; in
I rore~like narrow

veilns 0,1 to 1 m
thick

Broken off at 2 km
Rough' ealeium
flouride 20 to-40%
fine ore 69.57%
Mined -on.a small
scale frém CHing

22,500 metric fome

As above 3 veins
a, 2nX 5 em

b, 3mX 10 em

ce 5mX 10 cm
rough ore 20%

fine ore 54 to 74%
Mined by natives

-94=
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FLomER

DISTRICT 7/ F NadE Ok MINE LOCATION

(dsiern)

La.uhuang

Honan Provinece

Hein-an
| ASBESTOS, ¢

Shensi Provinee

Lush=yang Tehévyun-p'u

Chi-shen
" Ho-liang=-shan

.. Inner Mongolia

Shih-hui~-yaortzu'

" Lownan

" Houeho

'Pab-t'du‘}‘sﬁa-pa;tzu

" Chi~maoc-vac-tzu
. “Kusyang
jKéngufProvigég
Kao~1an * Ching-fan-kou
MICA

Shantung Province

|

7 km E of Hei-
gshen

30 11 E of the
govt seat

100 11 § of the
govt sest

50 1i NW of
| Chle~su-chi AR
vista

100 11 N of
~Pao-t'ou

" In marble

In marble

Northern part

PN . . e
A PR T T IS .

DEPOSIT

In itimechdne =
Siendsr vein Rough
org 2B%. Vet L

. |1agt1e ore

In Mesozoic and
Cretactous strata
It was once worked
in Ching'Dyrasty

In triassie
strqta .'

In marble and in
reddish gneise,
Long formation,
white

Formation

13,C00 metric tons

Merble

Granitc cortacts white
1 to 3 meters long
Light-green

Derosit 8,000

metric tons

Short formation

Hoinbt¥af *Bhih-prbhg - ol 60 14 Nw B foefin
25 \J R 9 B tHe govt geat Tt [ "
Chang=  Ch! ing-lung-shan | 30 11 S of
ch'iu the govt seat
SE of Ply-i
e Qb
" RESTRICTED
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Hein~an K'uang-k'ou

Fo-ai " 'Hsiao-ling,
Ssu~how,
Haiao~seng

Shansi Province

Honen Province. - - -

70 11 NE of the
govt seet

80 1i of good
road between Lo~
yang RR sta &
Kuang-k'ou

Near Hsiurwu-
po-al coal field

_ . RESTRICTED .
. DISTKICT PLACE NiME OR MINE  LOCATION DEFOSIT
(Heien) -
- \
GRAPHITE
fu T14-tgu-kou In Permocerboniferous
~ coal
~ Syiyuan Province '
LangFéhan; o -t S slope of Lang-'| In Permocarboniferous
« shan coal C
IRON SULPHITE
Shantung’ Froyinge
“Tgu-ch'uan " In the various In coal scame
Po~shen coal fields Yearlv output
Chang~ch'iu ' ‘ -1,500 mctrie tons

In cley and shale
under Permocard
strata

Shale 8 m

Ore 3 Chinese feet

" to a few inches

Ore-shale, 25%
Best, 49%
1,080,000 metrie
tons

Primitive mining
method

Produces sulphur

Best - 33%
1,000,000 metric

- tons

At the base of
Permocarboniferous
stratum in the gray
shale and kaolin
depsait

~"8eam 2 meters
. Important ~

Fen-hei Hein-chia-chusng | 60 )i W of the | With iron ore in
Ho "ani others"" govt seat gandstone’
' Sulphur 40.8%
RESTRICTED
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.- RESTRICTED
DISTKICT - FLACZ NAME OR MINE - LOCATION = :. .; DEPOSIT -

{(nsizn)
Phu. o, bel-lo-t ou S NE of the gowt. ;| With ireon ore
g - LR P ‘geat in sendstone
Kansg Previne
Ying-teng; - Yua-ch'eng .- - . ‘ Scanty - ..
Pei~tiuvtung. . . v e
' Isinghai frovinee o C
Leltu | Le-tstao-t'ai 100 to 500 -
, ‘ Chinese feet
X 400 Chinese: I
feet :
Hsi-ning Wei=yuan-pao )
o pamyres: | "
e - §gantung Provinoe _ :
' »pgeban ; Hsiao-ting-shan | Sung=ku-yu Imbedded in
-| limestone
Lai-wu | Inbedded in
- prrimestone . .
S4LT and $ODA S e
;Sﬁéﬁfgﬁgjiﬁopeh, Honan Provintes
Sector along the Yellow River bank from Kai-feng |Natural soda
niiny-in Honan 40 the S of Yen-chou in Shantung also W | and seltpetre
and NE of Chi-nan-fu to N of Chang-tien ’ Mined by
TR S o ) i m - .| farmers as &
Lot | ~ e oo | side-line
Shansi Provinece ) e e A
’ . bn~i Ho-tung ' S of Yun-ch'eng | Taken fron wells
: Hsieh-ch'dh - : : Selt and salt-
e, e R T p(—,tre rtAe
s, { Chief products
1939 - 108,315
{ blkaru: - -
1940 - 233,574
bikaru -,
1941 - 1, 252 000
o pbikarn Lo
(‘B’ﬂt 2 132 1bs)
m . vy Uy 3 B S R o B
S en 1 Province ARG ;l:_ ooy
Yu-lin  Upper and iome;l" \
v el - Yehewen- I R S
‘?5 ; .
wo i -97-

7o AESTRICTED

PR e— S

" Approved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5




CPYR§3dved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5

Chung-wei

Hung~-shui

Yung~teng

SFa-ttung:

“Hsi-ning

Hein-t'ai

- 4 Selt lakes

Kansu Province

Ching-yuan -
V:Hung-wan-chih '

Tsinghai Province
‘Huang~yua§& ‘ | ;
' .?”:North and South

‘parts
A%:iu-sha-erh
STEATITE

‘Shantung Frovince

Fei-t'un-tzu
Hsiao-jén-phing

Hoe~chia~-ch'u

Shih-pleng

govt seat

RESTRICTED
DISTRICT ‘PLACE NafE OR MINE LOCATION DEPOSIT
(Hsien) .
Sui-te San-huang 80 11 W of the {In Jurassic
govt seat stratum runs for
40 km N of Hsi- {20 1i
wei Salt taken from wells
Ting-pien 3 lakes at 25 to 30 1i NW |Salt
Yen~ch'eng-pzo of the govt seat
Chao~1 " hn-jen-chen 10 to 15 11 NW |Upper stratum
and Te-p'ing of the govt seat|salt lower
s&lt lakes saltpetre
Plu~cheng Nei-fuet'an
Ningsia Province
Yen-ch'ih 6 salt lakes
!
Ling-wu Hui-an-chtih 1916 - year out-put
148,571 piculs ° Sait
A-la=ghan Chi-lan-t'aj~ch'ih around lake for tens
“lof 1% -
Meng~wang~ Salt in crystals
chiih ) 2 to 6 Chinese feet

1913 year out-put
20,272 piculs
Salt from lake

Salt - annual
oubput 1724 piculs

S5alt annuel output
3147 piculs

NE of Shih-p'eng 200 coo metric tons
60 11 NW of the.:.. .0 . - =

98-
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.

'DISTRICT PLA4CE NAME OR MINE
(Hsien)

Heiso-hsin-chuang
L

Chusghen

Tiai-an

L

. She 1 Provingg
Y
3 -

Lo-nan Tung-wen-yu

QULRTZ

" Shantung Provinece

Ttaj~-an Ta=-hsin-chuang

- Yo~ghan
Tzu-ch'uan

FELDSF 4R

Shantyne Province

Hsin;t'ei Shih-p'eng

Meng-yin  Hueng-tou

RESTRICTED

LDGHIION

30 11 NW of the
govt seat -
45 11 NE of the
govt seat”

B .
80 14 E of the
govt seat

10 1i from T'ai-
an RR sta'on
Tientsin-Pukow
RR
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(NOTE: Throughout this Part only those portions pertaining to
Russian and ianehurien hydroelectric.power have been trans-
lated. A summary only is given of each chapter, followed
by such translation as was considered necessary. )

I TIntroduction

A. . Stresses in very general terms the importance of electria
power to national life, including chemical industry, irrigation
and transportation., The Yellow River will furnish electric power
for the above uses,

(NOTE: No translation made of this chapter.)

IT Trends in Supply and Demend for Electric
Power -in Various Nations :

A. Taeble showing the world's total amount of electric power
generated from 1929 to 1938 (excluding 1930 and 1931).

B. Table showing the increassd use of electric power in 1919 and
1938 and its per capita use in 1938 in America, Germany, Russia,
bnglend, Caneda, Fraence, Italy, liorway, Sweden, Switzerland, China,
and Japan Proper,

Ce Table showing the amount of hydro=~ and.thermo-electric power
generated in some of the above nations in 1938,

De Table showing the amount of water power developed in 1920
and 1938 in Horth America, South Americs, Europe, Asia, Africa
and Oceania. (Table based on ,Power Plant Engineering, Dec 1940,
This is presumably an English Tanguage publication.) ’

E. Table showing the potential water power for the above nations
and Brazil.

(NOTE: No translation made of this chapter. The
inforriation here should be available in
existing studies in English e.g. English
publication cited in tthis document, Power
Plant Engineering, Dec 1940.) . : -
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IIT Present Condition of Large Scale !later Power
C o Development 1n the World R .

This chapter refers to the National Water Power Development
Plan in the USA and ths development pldn for important rivers in
Russis, inoludirng the Volga, Dnieper and Angara, and the -devels
opment plan for the Upper Sungari and Yalu Rivers in Hanchuria.
This chapter has twa cnarts: (1) Chart of the National Water
Power Development Plan in the USA, (2) Plin’ for power generated
by water in Russia, including the number of power statlons, the
estimated pcwer generated per year and its usgs. _ S

(NOTE: Only those portlons of this chapter pertaining -
P . 4o "The Plan for linter Generated Power in Russia"
o have been translated.)

A. General (TM: Complete translation)

With modern developments in the technique of constructing
large dams, there has been marked development of hydroelectric
power in the past ten years. Such development is based upon
plans encompassing the damming of large rivers to form enormous
artificial lakes which will equalize the arnual flow, prevent
floods and aid irrigation and water transportation,

The prinoipal comprehensive hydroslectric development plans
are the governmental plans in the United States, those for the
- Volga, Dnieper and Angara Hivers in Russia and those for the
Upper Sungari and Yalu Rivers in janchuria.

B. ‘Hydroelectric Development Plans in,the Tnited Statos

(TN .Thig section has not been translated. It gives oursory
detnlls of the hydroelactrlc development plans in the United
States.) o e ’

C. Plans for the Development of the Prlnclple Pivers in Sov1et
Russia (IN: Gomplete transiation)

1. The development of water power in the Soviet Unien has
a throe=fold purpose: the generation of electric power, wator
transportation, aond irrigation, plus the creation of large in~ .
- dustrial arsas centered around the water power stations. S

2, Thé estimated amount of powor that can be generatod
yearly by all thé water power stations already constructed or
under construction in 1937 is '12,500,000,000 kilowatt-hours,
0f this total, 6,500,000,000 kilowatt-hours will be gonoratad
by dans built primarily for water transportation, 3,200,000,000
kilowatt-hours by thoso built primarily for irrigation purposes
and only 2, 800 , 000, 000 kilowatt-hours by those built speclfloally
for ganeratlng pmwer.

-102~
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3. The plan for the development of the water power of the
major rivers . in SdVl:.et Russia is as follows:

Yydroelectric Power Plans of Soviet Russia

Name of No of Total " Total Amount of Use

Project Power Capacity Power Genorated '
. Stations (in K7) Per Yeaor (in
XVH)
Amu Derya - 27 2,000,000 12,000,000,000 Irrigation
Amur 14 5,400,000 32,000,000,000 Watcr transport,
' Flood control
Angara ' 11 10,800,000  75,100,000,000
Dniepar 68 1,700,00C . 8,900,000,000
Kura
(excluding .
Sange River)- 45 - 1,200,000 5,100,000,000
Ob and Irtish 108 7,900,000 64,100,000,000 Water transport,
: . Drinking water

Sevan - Senga 10 600,000  2,400,000,000 Irrigation
Sulak - 10 - l,OO0,000 6,9500,000,000
Syr Darya 35 . 5,100,000 30,500,000,000 Irrigation )
Volge 46 5,600,000 32,100,000,000 Water transport,

. ' - : Irrigation,

~ Drinking water

Yenisgei © 20 12,000,000 GB;SC0,000,000,.Water transport

Total 394 54,300,000 332,400,000,000

4, Plan for Developing the ¥olga River (given as an example)

The basihs of both the Volga and Dnieper Rivers -are dunsely
populated and include important industrial and agricultural centers,
Accordingly, their demand for electric power will be great, .lluch
freight is handled in this area &nd the water iransportation facil-
ities are very important,

The down stream area of the 250 mm isohyet is well-devel-
oped ‘agriculturally, but the slight amount of rainfall produces a
great ‘variation in the harvest from year to year, making irrigation
thie most important: problem for this area. Accordingly,.the econonmic
development of the Volga River -should be planned for three objec~
tives: ‘power generation, water transportation and irrigation, The
construction of 46 power stations along the Volga River and its
tributaries was planned, the capacity to be 6,600,000 kilowatts or

-;]._03.-
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a yearly output of 32,100,000,000 kilowatt-hours. This plan
will® give the Volga ‘River sufflclent depth- to serve .as an Bast-~
West artery for traisporfation to ‘the main areas of Burope and
Russgia, !

Furthernore, the total area to be irrigated will be
about 10 000 ‘acres. Slnoe this is a hlga level -area;. 4,500,000,000
to 5,500,000,000 xilowatthours " ‘per yéar will be requlred o pump
the water up from the Vélga River, This irrigation-plan:will make
for consistent yearlj agricultural output and the harvest of wheat
will probably reach 5,000,000 metrlc tons per year.

I% is planned %hat 3,400,000 Lllowatts out of the total
6,600,000 kilowatts will be furnished by the Kuibyshev Power
Statlon, the’ biggest sthtion in the world. During 1348, the first
year of operation, 800,000 or 1,000,000 kilowatts can be generated
and by 1950, 3,000,000 kllovatts can be generated., After the
construetion of the water power stations on the upper Volga River
has been completed {1952 ~ 1954), the equalized flow will raise
its generatlng power to 3,400,000 Lilowatts.

Bes1des using the water power for theAvalious 1ndustr¢es
along the Volga (oil drilling, synthetic oil, gynthetic rubber,
fertilizer, light metals, etc) and the electrification of farm
v1llages and railroads, the power will be transmitted to the
Moscaow area by wire (900 kilometers), This wire will be con~
nected with other transmission nets in the Gorki and .Tvanov areas
and the south~central part of the Ural region.

B . . .
(WOTE: ~ Chapter 3 ends with this section, There is no
' discussion of the hydroelectric development for
the Upper Sungari and Yalu Rivers in Manchuria.)

IV National Defense and Electric Power

. _ B :

Stresses the importance of electric power for producing muni-
tions, for national defense and for the mining wnd chemical indus-
tries. This chupter has five charts: :

A. Chart 1 - shows the nomes of chemical products, the waount
produced, and electric power reguired for various slectro-chemiconl
products. (Table basaed on "Electrical Enginesering", Fob 1940.
This:presumobly is an English publication.)

B.. Ch&rt 2 « shows the clectric power consumed by eleciro~
chomical industries in the USA.

'

Co Chart 3 = shows the various usaes of alcctrlo powaer in Japan
“in 1926 64id 1976, suoh as eleoctric lights, olectric cars and
smal% and large concornsa

e 10‘-
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D. Chart 4 - shows the various uses of electric power LYy large
concarns in Japan from- 1936 to 1937-in such industries as fabrics,
metals, machine tools, chemicals, ceramics, mining, food processing
gtce : .

E. Chart & - o detailed breakdown of the amount of slectric
power-used by chemical indusiries in Japan in the manufacture of
various products.

(NOTE: 1o translation made of this chapter. The information
found hero should be available in existing studies
in English e.z. English publication cited in this
document, Electrical Engineering, published February,
1940.).

.

V Sources of Llectric Power within the East Asia
Co=prosperity Sphere and tho Relative Importancoe
of the Yellow River as a Source of Water Power

" In this chapter, water powor and coal: are .considered as tho
two most important sources of vlectric power, :

The document shows the powor potential of Japan using water
power. This includes Japan Propor, Korca, Formosa, ilanchuria
(including Yalu River) and China. This chiapteér has two charts:

(1) shows the amount of conl deposits in East Asia, in such
countries as China, Manchuria, Japan (including Korea) and Indo-
Chinag

(2) shows tiie eloctric power gonerated and consumed in East
Asia, in such cowitrics as Japen (including Japan Propor, Xorea,
Formosa and Sakhalin), iianchuria, China, Philippines, Fronch
IndorChina afld India.

- (oTE: Only thoso portions of this chaptor pertaining to
the hydroelectric power of pianchuria have boon
- : translatod.)

A.  Sources of Tydro-slectric power that can be developed.

Jepan

Japan Propar - ' . 20,000,000 kilowatts
Korea ) 2,370,000 kilowatts
Formosa ™ - - 71,000,000 kilowatts
Manchuria (including the Yalu- - : .
River) 7,500,000 kilowatts

lina 21,000,000 kilowatts
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Be The most economical sources of water power in Manchuria are
the Yalu River and the Upper Sungari River, It 13 estimated,
however, that about 15 years would be required t6 develop these
sources, -Therefore, the Yellow River as a source of water power.
would probably be considered as the next best pousxbility. ’

C. ‘In Russia, initial steps have alreqdy been takan for the
realization of a plan %o trensmit power 900 kilometers from the
- Kuibyshev Power Statlon on the Volga River to the Mosoow area.
This plan will probably naterlalize in the near fqture.

D.  Extracts from Table No 12
Coal Deposits in East Asia
(in metric toms)
Manchuria -

Definitely known 40¢,000,000

Estimated additional amount 788,000,000

Total 1,208,000,000
Russia
Estimated 60,037,000,000

E. Extracts from Table o 13 M

Electric Power Capacity and Consumption in Dast Asia

Menchuris (1938) S

Pawer generated by steam . 501,000 KW
Output per year _ 1,624,000,000 XH
Consumption psr individual 5¢ K |
\
~106~
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o, Tel IYTRODUCTION . © L -

The purposc of Part 9 is %6 explain wherc and how the en-
ornous amount of clectric power which will bec produced by the
developrnent of the water—-power resources of ‘the Yellow River
will be used. It is meaningless and immossible to suppose that
today there are industries whiclh can completcly consunme the
cntire electric power output of the Yellow River output, which
is comparable to thc power output of all Janan today, Since
the progress of the industrial world, which will be the main
consumer of electric power, will be exceedingly swift, 1t
would be extremcly &ifficult and: dangerous to cstimate either
the new deasands »nl objectives of tonorrow or the future of
scvcral decendes.,  Nevertheless, since to conceivs such
2 hure plan without any objective would be shecr folly, this
gencral estimate is wrenqred in the light of ~vailable capital
and vaturrl resourcces,

The question of. what types-of industries will. be developed
in North China cannot %¢ decided in Worth Chin~ alone, It
should be decided noét only by reséarch frod the standpoint of
collective developnoent of the .econonmlce strength of the East
Asia Co-Prosperity Sphere but also by paying attention to the
demonds of the decvelopmant of the people and the point of view
of national defenso.  As a préctical way of thinking, looking
at the conditions of industrial develomnment caused by the
division of industry in the Co~Prosperity Spherc, it has been
said, "Japan would become the center of the high-grade finished
products industry, Ianchurla, the ccenter for beasic heavy in~
dustry, and China the center for raw materinls and low-grade
light industry. Such a division would avold industrial friction
botween the threc countries and would producc a nutual pros—
perity in which cach country would supplement the other two,"
(From NIPPON JURDGYD [ Japan's Heavy Industrics. /, Vol 2, Part
6, P 12) Thig viow is reasonable enough if heavy cuphasis is
placed on present conditions, but the division of industry
would be unsatisfactory after a few docados when vicwed fron
the standpoint of a far-reaching national policy. The reor—.
ganization of industry in the Bast Asia GOJProsnerlty Sphere
mist not be wrsted tnrough short-sighted planning.

It is natural to think thet industry would e:pand, com-
bining the capital and techniques of Jﬁpan and the obundant
resources~-coal, iron, alum shele, gypsum, salt, raw cotten,
cte-~imported to Jajen from North China, but basic nower pro-
duction in Japan proper has almost reached its cconomic max-

" irum. FHence, to plan ropid oxpansion of industry, which re-
cuires plentiful ond. cheap power, itis very difficult.

Fron this point of view the hydreelectric powor production
of the Yellew River will prodably be the nmain cloment in pro—
ducing rovelutionary changes in the industrial system of the
Co~Prosmerity Sphere.’

The following section doals with the consumption of
hydroelectric powor of the Yellow River,
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w o AL :@bns CONSUMING LLECTRICITY “-'?:-*;‘

i

The present production capacity df‘electrlc power inNorth
China and Meng-~chiang / Mongolis ‘#nd Sinkiang / is 192,000 kilo~
watts for industrial use and 148,000 Rilowatts for domestic use,: .a
total of 340,000 kilowatts. Tha iotgi consumption at 40 'pér ‘cent
lead factor thus amounts to a per ‘capita consumption of 12 kilo-"
watte—hours a year (popula@ion of Norph China, Mongolia and Sink--
iang was taken as 100 »0003000 since- it is estimated as 104,310, -
000 by the, South Manchurian Raeilvdad, North China Eeonopic Sirvey)
This is tW1ce the 'six kil&watt-hour average per capita COnsumptiOn

for the whole of’ China, but is véry far from the 457 Kilowatt—
hour per-capita consumption in Japsn and the 1,130 kilowattAhours
per capita cqnsumptlon inithe United States.

If -China consumed electr1c1ty at the same per capita rate
as Japan, it would require 8 , 700,000 kilowatts at 60 percent:
lcad fagtor, and if her ccnsumption were half the present per
capita rate of the United States, she would require approxi-!
mately twenty million kilowetts., Even such rough calculations
as these show that this Yellow River hydroelectric develop~ i
ment plan is not a useless theoretical dlscu551on, and thab ot
eventu¢lly it will be realized. R

The consumption of Yellow River hydroelectric

be divided in feur categories according to use:

(1

ower can
general

domestic~7

, (2) agriculture, (3) transportatlon, and (L)

mining and industry.

Each will be considered in turn.

Mining and industry will be considered seperately,

General /Domestic / Uses . o A

A,

At present, the populatlon of North- China consumes very
little electricity.

The consumption of electric power in the cities has ‘shown
a marked increase since the China incident because of the in-
flux of the Japanese and of wealthy Chinese sceking peace in
the cities.  The farmers, who constitute more than 80 percent
of the population, consume absolutely no slectric power, Thus,
..the consamptlon of electric power by the general population is *
of no ;mportance at the preseat time, but the rise in living
standards Wklch wil} - accompany the industrial development of
North:China. will 1ncrcase oonslderably the consumptlon of ’
.electripity.,.,.n.‘i o

. Im Japdn, 1ndustri¢l usés account for 60 tc 70 percent
of electric power, whereas all other uses bake the remalnlng
40 percent to 30 percent.

The following ohart ShOWS the elecfr1c1ty requlred by
cities of North CHina with an. estimated population of gver -
300,000 Z~?cpulat;on of North China as of 19 1, South Man-
chur;&magilway, North, Ghina ‘Geonomic Survey /, ba5ud on the
Japanese L57, Ki/H per.capita rate of ‘consumption, assuming

that half the nenindustrial’ electrlclty (20 perceht) is -
domestic cansumption,
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City Population Electricity Required

T'ien Ching (including = , S ‘-
Ttang~Ku)¥*-~+3,000,000- -~~~ = ~270,000,000 KWH

Pei-pling¢ .. 2,500,000, . - 225,000,000 KwH -
Cht ingetao . - 1,000,000 . .- 90,000,000 KwH
Chivnan¥ 771,000,000 T 90,000,000 KwH
Ta~ttung® : 1,000,00 ° 90,000,000 KWH . - : -
Tlai~yuan¥ o .. 500,000 = 45,000,000 KuH .. - »
Shih-men¥* - 500,000 . .- . 45,000,000 KWH .. . i
Hein-hsiang* =~ 500,000 . 45,000,000 -xWH
Hsu~chous* . - 500,000 - 45,000,000 KWH
Ktai-fengs - = - 30,000 27,000,000 KWH
T'ang-shan . . 300,000 . 27,000,000 KilH
Chih-fou - 300,000 - . - 27,000,000 KWH
Wei~Hsien 300,000 27,000,000 KwH: :
Hai-chou - 300,000 27,000,000 KwH
Total - - o 12,000,000  1,080,000;000 KWH.

* Can ﬁégeivg its supply of electricity from the ‘Yellow River.

The domestic corsumption ef the above cities thus tetals
1,080,000,000 kilowatt~hours. This would require 245,00 kilo-
watts at a lead fadtor of 50 percent, The nine cities that .
could be. supplied by the Yellew River would consume 882,000,

000 kilowatt—hours and regiire 200,000 kilowatts.

B. Agricultural Uses

It is extremely difficult to estimate how much electricity
the agriculture .of North China will require in the future. Its
requirements can be divided roughly into those for eléctrified
agriculture and for irrigation. ! o T

1

Those of agricultural electrification will be considered
first. HOKUSHI N®GYD YORAN /“Important hspects of the Agri-
culture of North China_/, compiled by the South Manchuriap
Railroad, North China Economic Survey, describes the small
scale of North China agriculture as followe:

The average farm in North China has 27., se /0,671 zcres_/
¢f arable land; 4,25 se /[0.D4 acres_/ per capita of total pop-
ulation or 5.355e[5,131 acres_/ per person engaged in agriculture,
The average farming family onsists of 5,1 persons, The calcu~
lation of average arable land per farm includes Meng~chiang

Mongelia and Sinkiang_/, where the estimates are too high.
In the lowland, most farms have under 20 se/0.5 acres_/ of arable
land while in the uplands most farms have from 20 te 50‘3e15.5
acres to 1,225 acres_7 and colenized areas, such as Chiu. Suiyuan
Province, must have over 100 se/ 2,45 acres_/.. . .

Professor Lossing Buck states that a2 minimum of 4.5 se
[ .10 acres_J of land is necessary to maintain a single inde-
pendent farmer, If 3.5 members of the five person household
are independént, a minimum of 14,87 se/ .364 acres_/ is re—
quired but actually the great majority of farmers eke eut only
the barest kind of starvation existence, This excessiwe .
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leldlng up of the ;anﬂ reducesclts.productivity and is rcdlly_

ecuivalent.to a.loss of land. (from:"New Eest asia’Egonomic: i +7 -
Geography" [’SHIN TUA anzaz 05131;7 by KaGaii, Hldeo, P! 12a) :

China, operating. under_a sﬁarvation management, ‘¢orachieve
electrification? At first;:-ibt seems no problem at all, ‘Let -
us observe the utilization of-electric poWwerin'the dgriculture
of the Soviet Union.

"Electrification Developments in,the,SoWietvUnion",*a

. study ‘prepared by Krujivanovski [— Phohet1c_7 of - the
Labor Studies Staff , Soviet Academy of Sciepce; for presenta= i
tion to the third dorki Labor Congress held in-washingter in -
1936, polnts eut the importance of Dnieper power: stations as
a source of electricity for the agriculture in the DniupropctTOVSk
region, According to the same study, the first: important = =
allocation of electric power in agriculture: was for'threshing,»~
and in 1935 there were 754 places .using electricity for & - i
threshlng ‘the grain crop from 350,000 hecbarus[.aés Q0 dcres_7
of land, The great advantage of electr1c1ty in large-scals . "
threshing over other methods is shown 1n the fOllOWlng chart "

Uriit Cost for Threshing (Rubles charged to: the publlc)

Year Electric Moter DrlvenZ—Power_7 Tractor Drlveq[—owe_7
1934 ' 1.15 157

1935 0.88 . - o L26

The cost for electrical power in 1934, was 73 perceht of
that for tractor power, whereas in'1935 it was 69 percent.
Grain loss in 1935 for tractor and electrical power threshing
is shown- in the following chart:

Type of Grain Electric Pqwer  Tractor Power.
wheat 1.72% L. 3.76%
Rye S 3.0 . h.623
These charts prove clectricalpower threshlng far more - :o"

efficient than other methdds and it is known to be much quicker,
Transfermer substati ons which were constructed to, supply. this; .
power are ordinarily in use only one and a half te two months -, .+ .
(July'anddhugust) a year, and for this reason must be used. for
other purposes™during the rest of the year, Electrlclty from
Dnieper power stations is used on a large scale for cultivatlng,
- raising vegetables, imigation, and stock raising. Cultivation
‘ by electricity is: very: efflcient A plan was carried out to

equip the old farn®machinery with ‘crad type winches to culti-
vate 300 hectares£f7bﬁ acres_7 per- season, ~ Although’ 1mperfect'
this electrical cultiwtion was far more efficient ‘than tractor
‘eultivation,, More¢ver, with electric motogps there is less’ dangsr

of fire and no need to supply . fu@l or waterawhich are extremely
important considerations.

-11i- :
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Thus, the electrification ef Soviet agriculture has been
extended.- year after year. Tre usé of electric _power in threshlng
and cultivationri, in hot Heuses, stock faising, and collective
farms and homes, may be expected to open vast areas for colon—
ization, £lectrification could thus be utilized in & country
like Russia with its-vast expanses of arable ldand &nd its pecul-
iar state organization, but would be dlfflcult to realize in
small scdle agricultural economy of North Chins where the
farming population is suffering from overwork. ’

Another use of electricity in agriculture is -irrigation,
¢ the lack of which is the weakest point of North Chlna farming,
Continued drought quickly ruins the harvest while excessive
rainfall causes destructive fleods everywhere, frrlgatzon is
essential to the improvement of agriculture in North China,
to the increase of crop yield per acre, 2nd to the cultivation
of higher grade crops such as cotton., Plans to qlg wells in- |
various places have becn mzde and already have been carried out
partialdy. 'The problem still is the need of electric. power
to use in these well irrigation projects, No sudden revision
of the small scale farm economy of North China can: be. expected,
and it would be difficult to increase the gains through secur-
_ing the reliance on electric power of the small farms, The
, advantages and disadvantages betwsen irrigation with electri~
ecally-pumped well-water and with water brought from rivers
demand.consideration, The former mlght be regalized more eas—
ily dnd.at less cost for = short period, but such matters as
agriculture should be considered in terms of long-range national
policy, Even though use of river water may cost much more at
first, permanent-installations built to handle it would event-
uzlly prove more desirable, vhere it is technically .impossible
to use river.water for irrigation it is assumed that all irriga-
tion water would be pumped electrically from WbllS, since it
would be difficult to estimate the degree of use of clectricity
which would be most profitable.

C. Iransportatien Uses (Electrification éf Railways)

When considering the full economic development of North
China, estimation of the extent to the extent te which rail-
roads will be required is difficult. In view of the distribu-
tien of natural reseurctes in the East Asia Ce-Prosperity Sphere
and China's role there, railroads should be built to connect
important centers with seaports as a measure of national defense
and to further the development of naturezl resources, The fellow-

" ing lines should be built or improved as the most important for
exploitatien -ef natural resources: _—

. 1. T'ang~ku - T2-Tlung (through Tsien—~ching, FEHg“tui,
: Lien~t'ou~kou and Ste—cheng) abeut 500 kilemeters

2. . 'Ch'ing-tae — Lu-m (through Chl—nan and Qhang—te)
+ about 780 kilemeters

3. ' Lien~yun - Tsewchqu (through Hsu—chou, K'ai—feng,
- Hsin-hsiang) abeut 740 kilemeters -

According to the estimates of the North China Traffic
Cempany the present $,700 kilometers of railways in North China

~112= -
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which transport 36,000,000 tens: ef fredghty will total.21,000
kilometers and will Vrarizport- 217,000,000 tons of freight,. 30
years from now, _ .
. The carrying capacity of -the: railroads::cbuld be increased
by electrification., 'the three rdilread lines mentioned above.
as being especidlly useful ‘for developing the natural resources
are near the hydroelectric sites of the Yellow River and would
be most effective, This railroad electrification would require.
abeut 100,000 KWH which is not a great demand on the electricity
production, but is given as an illustration., Constructisen costs,
transport capacity and transpor® expenditure should He studied

- carefully to determine.the pulling power of electric engines .
i and the desirability eof clectrification. oL

D» iining Uses (Fspecially.for thevDevelo ent of the Coal
Industr ). o

Coal is, without deubt, the most important faetor for the: -
economy of North China in the joint economio development of the -
East asia Co-Prosperity Syhere, Source material indicates -that
coal is present in North China in.overwheliming amounts,. includ~
-ing lerge quantities ef high quality bituminous, semi-anthracite
and excellent anthracite coal, In erder to supply the coal needs
‘of Japan, Manchuria and China ten years from now, a total amount
of 110 million tons of coazl weuld have to be mined annually in
North China. This large amount of mining would require about
. 450,000 kilowatts of electric power, It has been usual here-
» tofore, to generate the electric power initially required in. -
' coal mining by steam at'-each 'mine, but the nearness of the
.. Yellow River sites would call ‘for use of their cheap klectric .
. *"" power, " The 450,000 kilewatts would be divided among the follow~

- one..ing - distedets.aslshownsl Lo ’

I TaTang region o 200,600 kilowatts

Along Shih-chia~chuan=Tai~yuan and

Pei-p'ing——Han-K'ou railway line - 100,000 kilowattis
Southern Shansi arsa - T o 150,000 kilowatts

fotal - 450,000 kilewatts

The plan is to transmit the power used in the Ta-Ttung
region from Ching-shui River, Ho~ch'u and T'ien—ch'ias; that
used along the Shih-chia-chusngs=—T'ai~yuzn railroad line

. from hHei-yu-k'ou and Chi-k'ou-chen; that used along the Pei-
p'ing——Han-k'ou line from San-men Gorge and Pa-li-hu~T'ung;
and- that used inthe Southern Shansi area from Yen-shui-kuan,

T

Hu-k'ou, and:Yu-men-k'ou, ° s :

—

E,” Industrial Uses - Vool TR

8 . . . L
4 detailed description of North China's industriai pro--
gress .and present.day status.cannot be given héréy - In gencr—
al, it is organized as a semi-colonial zrea of the European and
American imperiglistic systems., The éxpansion of her modern.. -~
industry with native c:pital has been greatly retarded. This
capital consists largely’ef wholesale «hd manufadturihg cap-
ital directed into such consumer-goods industries as cotton-
spinning, knitting, pottery, carpet and embroidery, und food- -

"_ns-
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stuffs, as well ‘as the production of’ sudh 1mp1ements as farm tools,
simple spinning and knittipg machlnes, Sinrickshas, 4hd wheel
barrows, ,

Fofeign capital has playéd an extremely ‘important roie in-
modern industrial expunsion in ®hina, It initiated-China's advance
by opening her seaports and building railways ‘and stimulited the
. development of nztive industries. world War I marked the full
. industrial maturity of ‘these industrles and the post—warpanic '
consolidated the boom—industries. after the winning of customs
autonomy in 71930, foreign industrial capitdl poured in, and
industries based en hume cupital beomed. The investment of
Japanese capital, especially in- North Chlna, increased rapid—
ly after the "China Incident" and ah extremely favorable pos-
ition was obtained by the purchase of already establlshed in-
dustries and through joint management

Following is a oomparison of the amount of capital ef
various nztions invested in North China befora and after the
"China Incldent"

Investment in North China Industry before and after
the China Incident:

Number,of factories Capitel Fundé

1939

1936 1939 1939 1936""r 1939"*Index

) - Index No # : No *

Japanese capital 121 225 185 146, 675 179 683 122

Chinese capital 549 546 100 - 131,787 115,882 87

Foreign capital 29 27 93 715655 ‘71,055 99

Sino=Jap joint management 9 30 333 - 24,849 91,039 364

Chinese-foreign joint management 2 1 50 ° - 2,900 400 13
N g AN A et e - r ~

Totol - 710 829 117 377,866 458,059 121

%1936 ‘index number is 100 o
*=No unit- glven. Probably in 1000 or 10,000 yen

The fellowing chart shows the investment by industries before
~and after the China Incident.

Investment by Industrles before and after the China Incident'

1936~ o 12;2

Amount Amount,

Invested* Percentage Invested% Percantage
Heavy Chemical 50,226 13 6h,503 ~1L;
Industries . )
Textile Industries 158,708 Kl 169,128 .- . 37
Feodstuffs hiy, 17A 11 ' 4,6,068 10
Others -~ . 23 137 8 ' 28,789 L)
Electrical Industries 101,621 27 149,571 33
Total : .' 377,866 100 458,059 100

*No-unit given, Probably in 1000 or 10,000 yen

v114-
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is, the abovp tabl§ sbows, the’ North Gﬁlnd 1ndustr1a1 o
- . structure has. an»overwhdLm;ng preponde;;nce of'consumer»’“ngj
. goods. industries, which is.based on, agriculiurg. ' The o
percentage of this type of 1ndustrles hes’ shown a,slight &rop
51nce the China Inc;ﬁpn . - Do e il

The greatest post~1nc;dent development has ‘bedn electrlcal
industries which is based on'motive power, Meavy q.emlcal in-
dustrles, which are basl ¢ industries, are weak buy show a sllght
increase over the pre-Incident period.

Thus., North China industry though still in a low state of
development has shown e tendency ‘toward steady, gradual improve—
ment, with the stimulus of the Chind Inecident, The relationef
worth China in its military and industrial role in the¢ East #sia
Co-Prosperity Sphere to the plan for utilizing Yellow River
hydroelectric power should be considered,

ST Ib is needless to say .that from the military standpoint .

: 51nce North China and Mongolia-Sinkiang geographically touch ‘the,
northwestern bordsr of Sinkiang, they comprise together ‘with
Manchuria the first line of defense against Soviet aussia. Their’

_ natural resources are the key to a closed cconomy of Japan and

. danchuria in the Eist Asia Co—Prosperlty Sphere, and tremcndous

. expansion may be expected in-industries using. coul. Other im-
portant raw materials such as salt, alumina shale, iron ore,
ete.,should supplement the raw mdterlal deficiency in ‘the Jap-

..-anesg economy. The basic objective, however, should be to

. promote heavy chemical industries in North China as quickly
as possible and to supply Japan and Manchuria with flnlshed or
semi~finished products.

. Materials needed for this industrisl develogment can large-—
_-ly.be supplied by Japan and Manchuria, but the plan is to sup-
ply them also from locel sources, eSpGCl&lly through’ the rapid
development of such basi¢ industried as iron, . cement and mach-
inery. Expcnsion of agriculture and light industries at the
same time should also be planned so that North Chin chh sup—
.ply her own feod and clothing to maintain her 1abor potcntlal.

" The 1ndustrles discus ed above should be scattcréd tbrough-
out the intericr’of the. ¢ountry for defense against air! attack .
‘and access. tp raw materials rather than along the coast as the
_old laissez-faire economy would dictate, These industries
"woul d then anﬂf it from Yellow RlVer hydroelectrit power,

) - Thc fol. Qwing is a considerdtion of Vdrlous local factors
1nfluenc1ng the 1ndustr141 development of prospect;ve alectrlcity
consumers in Vdrious areas 1n North Chin&.'_

) ' l ‘The" 2'ien~ch1ng———T'ang-ku area. T'ang-shan, . T'ién4
chihg, Pel-p'ing, , .

“Even now this area is North China's chief 1ndustriéu o
region, and in the future it will doubtless be a.great in- '
dustrial center, Wwith the building of great new harbors, it

.- will-havethe best.communications of any area in North China,

’ .It-is.the main, cqncentratlon point for raw materials, It is.

. L kespecially & great coal shipping port  Ib-is only 90k11ometers

. - =115~ »
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from the Xai-luan coal mine. It is nebr the alumina shale of
Chi-tung and in the heart:of the Ch'ang~lu salt fields, and

it is 150 kilometers frem the Luan River power station,/ TN; At
Luan, For location see Strategic Englneerlng Survey 144, Elect-
ric Power of China, Vol 1, PP 108 and 111 and map at front of
this publication,/ Althcugh rather far' from the Ho-ch'u power
site, it could receive power from there, It is the best sit-
uated area in @orth China for securing water for industrial

use, The Pai River alonre could easxly supply two million tons
per day, and sea water could be used ag well,

This region may be expected tO(iavelop pig iron and steel,
cement, coal liguefaction, alumina, soda ash, fertilizers,
cotton seed oil, linter, cotton spinnlng, flour milling and
sther 1ndustr1es. .

/

2. 'The Td-t'ung distrlct ‘ : . : \

This dlstrict is located near the middle of the Ching-
Pao['Pei—p'ing - Sui—yuag7 Railroad line, and will be the start-
ing point for the trunk line to the new harbor at T'ang-Ku. It
has 29. billion tons of Jjurassic and carboniferocus bituminous
coal deposits that are excellent for industrial use and 60 kilo~— i
meters SSE of Ta—t'ung, near Hun-yuan, there is a vast amount of
brown coal that is suitable for direct liquefaction, It is only
180 kilometers from the huge profected power sites at Ching-shui
River and Ho-ch'u, The availability of water for industrial use
must be investigated but a preliminary survey indicates that
300,000 to 400,000 tons per day can be obtained and hydreelect— -
ric power from the Yellow River could easily supply one million
tons per day, pumping it 180 kilometers wlth no change in
elevution,

v Industries that will probably develop in this area
are iron, using iron ore from Lungvyen[~0haha%§ and local coal;
cement, coal liguefaction, carbide, flour milling, ete,

3, The Hsin-hsiang~-~Chang~te Area

. From the standpoint of communications this area.plays

an important role on the Chlng*hdn[-Pei—p'ing-—ﬂan—k‘og7 Railroad

line, and will join the ‘southern district of Shans, with direct
connection with Chi-nan and with the harbor 'of Lien-yun, VWithin -
100 kilometers there is good quality anthracite coal (Chiao-tso
coal field), and abundant good coal between Lu-an and Tde-chou,
Located inlind, these important coal resources will develop an
important local industrial area. This region is in the heart of
the North Honan cotton growiag arez, and raw.cotton from inter-
ior pointe, particularly the Shensi area, is also available,
It is less than 150 kilometers from the San-men George site

on the Yellow River and thus can easily use its electric :power.
Water 1s available from the -Wei River for use in industry.. - .
After the establishment of flosd control, on the the Yellow
River, more than one miliion tons per day could be supplied to
plants near the Yellow.Rlver,

The 1ndustries likely to arise in this area 1nclude '

cement, coal liquefaction, alumina, aluminum, carbide, fartll—/ . ‘ q
izer, cotton seed. 011, linter, cotton-spinning, flour milling, ete, .
-116~ . o
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A. ,ﬂ"ni-yuaq ares j ..

g This is in the,center cf Shan51 Prov1nce at the junction
of the uhih-—chlé--chudng——-—'rai-yuan Railroad line and the Ta-t'ung
—Feng-lin-tu Railroad lines As for raw materials, coal and -

iron reserves are enormousjand in the south near hpng—shih a-.
deposit of nearly 300 million fons of gypsum was discovered .
recently., 'As they are far inldnd, these resources must be usgd
locally, Water for industrial use can be supplied from the L
nearby Fen River at the rate:of about. 900,000 tons per day.‘ -
Industries likely to develop in this arsa are iron, cement,. ]
fertilizer, carbide, coal liQuefactloﬂk ete, ,”s I

The Chiao-cheu-——Chi-nzn dlstrlct Ch'lng»tho and
flai-chou will also become industrialized qnd require eleatric
power, but they sre too far away to benefit from the Yellow
River-power development,: Though ati:present outside the North
China'area, Cheng-chou, Hsi-an-and Hen-k'ou-will become con—
sumers. of Yellow River. power, - Han-k'ou. may well require
300,000 kilowatts. - CoLEu v e e .

III  Active Plans to Utlllze Electrlc Powar

A. Introguctlon

The eleven sites on the Yellow River will generate over
eight million kilawatts, about as much us Japan's total gen-
eration of steam and water power at present, With the eon—
trast in living standards and in industry. betwsen Japan and
North China, it is evident that consumption. of :such a vast
amount of electric power will require definite planning. :This
study was undertaken while plans for the unification of the ec+
onomics of Japan, China and Manchuria were being formulated in -
Japan, but plans have not yet developed whereby.they can be used
as a guide to the consumptlon of Yellow River hydroelectric power
in North China, .

Since the Yellow River power study cdnnot await the com~
pletion of these plans, it considers’the power consumption cal-
culated from the North China economic development plan,

The plan.prOV1des.for raw materlal industries whete the '
main:deposits are-located,. and in assigning industries to the
best suited areasin.dapan; Manchuria or China even provides
for some heavy .chemical industry. The followxng table shows
the-areas:ip which -industries impoértant in €l°00r101ty con- -
sumptlon are 11kely to develop. Lo , R

IﬂdUStrleS by Llcatlon (Unlts in 1000 metrlc tons}

(Table’on hext page) = »v.o L.v . 0 o et
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ﬂ% T'ien- Ta~ Chang-te Shih—ghia— Chizo- Ch'ing- Hsu- ‘
. ching-~ t'ung —Hsin- chuang-— chou-— tao * chou—
" Tang—ku ‘hsiang  Ttai-yuan. Chinan Hai~chou
X Pig Iron' ‘4,000 700 " 100 100
Iz Steel "« 3,400 450 .50 100
~ Synthetic- - ’ . :
Petreleum ' 500 600 700. ° ~ 200 300 -
Alumdnum ‘ ‘ 20
. Carbide . . 200 100 - 300
Artificlal . :
fertilizer 500 500 300 300 200
Alumina 40 100 60
Note:

{1) There are many other industries; such as cotton and
cotbon—seed processing, flour milling, machinery manufact-
ure, cement, etc, but they were excluded from the plan .
because they are specizl cases or becuuse théy consume
comparatively little electricity,

(2) Alumins will be produced by the dry electric hearth
method in the Chiang-te—Hsin-hsiang area while in the T'ien—
Ching—T'ang—ku and Chiao-chou-Chi-nan srea it will be a
by-product of the artificial fertilizer industry, The
latter method to produce alumine will require very little
electric power,

-

The water-power and coal' résources of Japan, manchuria and
- China are fairly rich for the present, but their self-sufficiency
as sources of power several-decades hence does not look opti-
mistic. Singe water pcwer will constitute the main source of
energy for North China, the Yellow River must be developed to
meet this dem:nd, = S

B. Active Consumption of Zlectricity : ,

all the gonerating sites on the Yellow River are rather
far inland, The following tazble shows the shortest direct-
line distance.from each dam site to the sea, The closest site
is 550 kilometers inland, and Yellow River electric power will
not be so cheap in codstal areas as nearer its source. These
power sites are located in what is now considered o frontier
area, but each dam would epproximate in size the Suiho Dam
power station on the Yalu River, making th.s the greatest
electricity producing project in the world today. Most, of the
active consumption will be by industries which use a 1lrge
amount of electricity, especially in areas near the hydro-
electric power sites, .

North China's economic:l development will naturally in-
clude large-scule industry near the coast. It is difficult
to anticipute the electric power situation some 500 kilo-
meters from the power sites, but if the Yellow River power
is developed under sufficiently favoruble conditions, it would

-118-
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still be chedPpsr than “that Trom steam plants or small hydro-
electric ones. Coastal industyy was’ therefore-ifcluded in the
active oonsumption plan to be supplied from the Velldw River.

“The maximwa. qctlve cgnaumptlon of electrloltv wa§ dalculated
maklng dllowances for each partlaular s1te.- These figures are
shcwn in the folIOW1nF table. 2

Maxlmum Active Plectrlcal Consumptlon for Each Slte

M

Dam Averagé_ Annual _active . . Dirasct

No Electrio .Power Electric ' Distance

Output - OQutput -~ Power ol Sea

(1000 KV) (1,000,000 Consumption Coast (km)
 KWH ) (1,000, oooe
. : : KWH)

Ching-ghui River. 1 286 . 2,240 1, 610f 550
‘Hoseh'w, . 2 283 - 2,480 1,790 ts60
Ttien-ch'iao 5 .660 5,780  4,160°° 600
Hei-yl-ktou - 4 329 . 2,880  2;070 800
Chiw=k!ou~chen 5 410 3,590 2,580 600
Yen~shui-kuan 6 418 3,660 2,640 ' 860
Hu-k'oy L 377 3,300 2,380 700
Yuemen -k ou 8 398 3,500 ' 2,520 700
Sen-men Gorge 9 590 5,170 3,720 730
‘Pa-li-hu-tfung 10 1,122 ' 9,830 7,080 640
Hsino-hen-ti 11 162 1,420 1,020 ' 600

The total electrlolty requlred for thc @ctlve consumption
demand is thus 31,570,000,000 kilowatt~hours' annudally, Some
sites are more favored than others-and the economical devel-
opment plan provides for some variation in size and location
of industries, 'This study will therefore consider in detail
the electric consumption by industrial developments in each
district, and the relation of each disirict to the power sites.
“fhe mein distriots are those mentionsd above, the Ta-t'ung for
the upper river, T'ai~yuan for the middle sectidn, and H51n~
heieng .and Chang-te fon the lower section, -plus -tH€ coastal -
areas of Pel-p'lng---T'ien-chlng (inoluding Hopeh), Chinan . - -,
(1nclud1ng Tzu-oh'uan and Pc—shan reglons), and ﬁsu-chou—- R
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C. Consumption Plans for Individual Districts

1l T'ien-ching--T'ang-ku

This district comprises a new port at Ttang-ku and its
hinterland, including T'ien—ching, Pei-p'ing and Hopeh area. It
is characterized by the large volume of exports and imports
handled through the port and "the assembly of coal there, It
has great prospscts as an exporter of coal for industrial use
to Japan and Manchuria in exchange for manufactured goods,

To get most value from North China's coking coal, it will
be combined with iron ore from Lung-yen and elsewhere to pro-
duce pig iron amd stell at new mills in the hinterland of
T'ang-ku and the Ch'in-huan~tao region., Helf of this produc-
tion will be for export., The anticipated annual production
4,100,800 metric tons of pig iron and 3,400,000 metric tons of
steel., Profitabl industries will develope at the Kai-lan,
Pei-p'ing—Sui-yuan, Pe -p'ing—Han-k'ou, T'ien-ching—pP'u~
chou and other railroad lines., This distriet will supply
about one fifth of the synthetic petroleum production planned
for North China in the effort to gain self-sufficiency in
liquid fuel for Japan, Manchuria, and Chinaj; 400,000 metric
tons of synthetic petrdleum by the Fischer method and 100,000
metric tons of synthetic iso-octane petroleum per yecar, The
artificial fertilizer industry, in which coul is the chief
ingredient, is similarly favored and may be expected to dew
velop a capacity of 500,000 metric tons a year, to supply
North, Central, and South China; Japan and Manchuria,

The large soda-ash industry which utilizes Ch'ang-lu
salt, will also require electricity, but, because of its type,
this industry nomally uses electric power provided by steam
generation since the escaping steam is used in the heating
process, sc it was omitte! form consideretion, The total
electricity used in the above industries is shown in the
following table,

Industries Yearly Pro-— £lectric Electric Power
Planned duection Fower Re- required per
(etric tons) quired Per year = (KWH)
(KuH)
[ron Pig iron 4,100,000
Steel 3,400,000 250 {most  1,025,000,000
. " N pig iron
' converted
directly in-
. , to steel)
© - Fischer method 400,000 L70 188,000,000
pynthetic  Iso-odtane s S :
Petroleum  method : 100,000 2,000 - 200,000,000
PBrtificial TR I e ;
Fertiliger 500,000 : 1,000 . 500,000,000 . -
[fotal _ ‘ ‘ 1,913,000,000
v » ‘_:1~20-
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Geography does not favor the other industries that iéﬁﬁ"”>
be active consumers of Yellow Riyer hydroelegtric power and. . -t

they. were -therefore omitted. ... .. ; Sl o

L2 Ch"f«€°?°5°.u '.-‘Ciéi?n?h]h{ee. e

This district is in th\heart of the central cozl.
mining region. It has iron ore at Chin-ling-chen and extensive
arable lend. These resources could be used to produce 300,
000 metric tons of synthetic pétréleum, 300,000 métric tons of .
artificial fertilizor, and 100,000 metric tons of stocl. (rb-
tary hcarth tyoe). The required ziount of electric power is
shown in the following .table. : : '

Industries Anaual Electricity Elebtrid}t?
Planned ~ Production Required por Required per
o (zetric tons) T (K.H) ~ Year (KiM).

Synthotic - Fischer

petroleum method 300,000 470 141,000,000
Trtificial : . 1
fertilizer 300,000 1,000 300,000,000
Tron  Rotary o~
“Hearth .. .. - , .
Type. 100,000 . 100 10,000,000
Total T | T

151,000,000
3. Ch'ing-tao end Hsﬁ}bhcdé?HAifcﬁoﬁfﬁréqéJ o
" apart from sodasash, the main industry of these arcas

is expected to be artificial fertilizer, .with an annual pro-
duction of 200,000 metric tons (in Hai=-chou). Soda ash was

excluded from the plan for the reason explained under the
T'ien-ching--T'aag-ku arca while the clectricity required for ~
the Hai-chou artificial fertilizcr industry is expected to be
200,000,000 KuH. ' T

« b Thc Ta-t'ung 4res

. This, area has oxtensive coal and consideradle iron

deposits. . There are. 30 billion. metric tons of coal ct Ta-t'upg
end othor. deposits 2t Hua-yuen,. Fan=chih and Fsia-hus-yuan. . In
quality there ane excelicnt fuel coals, cozl usable in’chomical
industrics, coking goal and coal for direct liguefaction. Iron
ore is found near Lung-yen and there are probable doposits in.
Inacr wongolia. These factors should develop an iron industry
producting 700,000 wetric tons of plg iron and 450,000 metric
tons of stecl a yegr;wa:synthetic.pctroleum-industryvproduc—
ing 300,000 metric tons by direct liquefaction,:100,000 metric
tons, by. the Fisgher method, and 200,000 metric. tons a yoar of
iso—octane.gasolinpg-;nd,aﬁ2005opo’metric ton carbidc industry
for_synthetic rupbcr1an§>org§gic—compounds-igdustriesl This
seetion should require zanually 3,513,000,000 kilowatt-hours of
electric nower, including 200,000 kilowatt—hours for the coal
mines near Ta-t'ung and 10Q,00C kilowatts for the clectrified

R AR V2 b
RESTRICTED _
Approved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5




¢ ;BESTRICTED .

o et <in vy o oo

' . . i i
railroad from Ta—t'ugg to T‘ang—ku. This demand for electiic
pomer is shoug in the fcllow table.‘ o i ‘ .

- - AR A YE ;‘ = L N ¥
Industrles . Q Annual Electricity amount of
Planned ‘ ) . " Produgtion . Requiréd- Electricity
‘ o ‘ (meiric tons) per MT (KWH) Required

- v por’ Year (KWH)

Iron Pig Iron - 700 506 250 (assum;ﬁé 175,000,000
‘ . -8tecl . 450,000 pig iron cén~ T
: ‘ - yverted direct~
o 1y into steel) T .

SYntheticl
petroleum - Dircct _ - . ‘
Liquefection 300,000 2,000 600,000,000

Fischer method 100,000 470 " 47,000,000
- Iso-ogtane 200,000 2,000 . 400,000,000
Caroide L A 200,000 4,000 300,000
Goal mining (260,000 K1) 1,051,000,000
Ta~t'ung . , ) 7 .
Coal Transport L
failroad X (200,000 Ki) 440,000,000
Total . 3,513,000,000

h AN

4s shown in the chart on pagell? the nearest pover stations
at Ching-shui River, Ho-c¢ch'u and T!ien-ch'iao have a total max-
imum active consumption of 7,560,000,000 kilowatt~hours; which
is 4,047,000,000 kllonatt-hours more than that required by the
chart above., As explained above; however, these sites will
also supply 1,913,000,000 Kilowatt-hours for.industrial use
to the Tien-ching~~Tlang-ku area, leaving a surplus of 2,134,
000,000 kilowatt-ncurs. This surplus will be considered be~
lOﬂ, along with plans for disposing of the surplus power of ’
other areas,

5. Chang-te~-lisiang Area

lost of the Yellow River hydroelectric sites are in
the hinterland of this area. The total yearly amount of elee-
tricity generated at Sah-~men Gorge, Pa-li-hu-tlung and Esiao-
hen-ti would be 16,420,000,000 kilowatt-hours, which is 37.5
percent of t.e total 43, 850 000,000 kildwatt-hours from ell
the sitest In North China, water for industrial use is very
scarce out this area has more than enough such water from
the ei River and the canal to be constructed for irrigation
along the new Yellow Diver (if it goes to Chi-nan),, It will
be a large active bonuurer of Yellom river electric power.

. Probable industries are a synthetic petroleum industry
using coal {rom tue wines at Chiao-tso, Liu-ho-kou, Tz'!u-
hsien, Lu-an and Tse~chou to produce 500,000 netric tons a
year by tie Fischer wmethod and 200,000 by the Iso-octane pro-
cess; a 500,000 wmetric ton art1f1c1al fertilizer industry based
on the coal; an alumina industry using the eleciric hearth me-
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thod and using slumina shalé found in the. Chiao-tso.and Chung~ - :
hsing coal fields and elsévhere with an apnual production ‘of 100,
000 metric tons, 40 pefcehtﬂoﬁAkhiéh;hbulﬁ“bé“fgdudé&’5& elec~
trolysis, {o produce 200,000 metric tons of aluminum by an alum~
inum smelting industry; a 100,000 metrit ton carbide industry to.
supoly raw raterial for sytnetic rubber-and organi¢ compounds.

Therelectric power required by these industries is shown in_.

the follqy}qgwpable,_ e e e o
Industriea; , Annual ' Eléctrigity Electricity
Planned : Production Required per Required per

: _ (metric tons MT (KWH) year (XKiH) :
Syntinetic  Fischer method 500,000-- - - 470 " 235,000,000
*  petroledn. Iso-octane ‘ ‘ v

" method 200,000 2,000 400,000,000
Artificial T e '
fertilizer - . - 500,000 1,000 BOO!OO0,000
Alumina . x 100,000 17,000 . 1,700,000,000
Haminam 20,000 22,000 10,000,000
Carbide T 100,000 4,000 700,000,000
Total : , T 75, 675,000,000

The maximum active. power consumption, is given.in the chart
on page 119 for San-men Gorge, Pa-li-hu-t'ung and lsiac-hen-ti,
is 11,820,000,000 kilowatt~hours, from which the above industries
will take 3,675,000,000 Kilowatt~hours znd coal mining 150,000
kilowatts .(788,000,000 kilowatt~hours per year), while 300,000
kilowatts (1,500,000,000 kilowatt-hours peryear) will be trans~
sdtted to the Han-k'ou area, 200,000,000 ‘kilowatt-hours to the-
Hsu~chou~~Hai~chou area, as mentioned aocove; and 451,000,000
kilowatt-hours ta’ the Chiao-chou--Chi~nan.area; 1¥aying a balance
of 5,206,000,000 kilowatt-houfs: This sirplus-wtll be discissed
beloti, S e SRR e o T .

*ﬁ~'6, 7Shih—msd'; T'ai~,uan AT€R . oeoon - - e T L

This area actually’ineludes both cities—and the distriet
betieen them.but ti1¢ dEonomic-development -plan actually provides .. °
for active donsumption of electricity only by the-100;000 HoEric. .
ton pig iron and 50,000 metric. ton steel industry at T'ai-yuan,
T'ai-yuan, however, is 1ocated;§¢'ibﬂhcentarmaﬂnbhe"Taétfung;;r
Feng-ling-tu-Railroad line, which is parallel to the main part
of the Yellow. River power development, and .it ic close enough to
utilize the pover, There are various grades of coal at T!ai-
yuan, Tung-shad, Hsi-shan, Hsien-kangchen, Fu-chia-tan, fing-wu
and elSewhere, and & deposit. of several hundred million fons of C
i gpsun along the railroad lineé between Ttai-yuan and Ling~shih, . ..o .

o both of -great importdnce to East Asian self-sufficiency. Indust-

' ry based on thesé can readily produce 200,000 metric tons pf syne
thetic petroleum by the Fischer method, 300,000 metric tons of - ...

- ammonium sulphate by the gypsun method and 300,000 metric tons bf .. . -
. carbide per year, to be:used in preparing organic comwounds. The

! cocl mines would require 100,000 kilowatts, making the tatal re-

A quirencnts as shown in the 'following table, . :
: ’ . . ’, ' ,123. R ° .
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Anaual Electricity Eleétricity
Planned . Production  Required per Requircd per
Industries _(metric tons) T (KWH* year (KWH)
Iron Pig iron 100,000 250 25,000,000
Steel - 50,000 - ) ’
Synthetic  Fischer ; . |
petroleum method 200,000 470 94,000,000
Artifiecial Amnonium T e
fertilizer Sulphate 300,000 1,000 300,000,000
' by the gypsum
method _
Carbide s 300,000 4,000 1,200,000,000
Coal mining B ' (100,000 Kw) 526,000,000
Total ' . , 2,145,000,000

_ .. This demand nearly equals the 2,580,000,000 kilowatt-
“hours of clectric power that would be genersated at Chi-k'ou-
chen. :
7.  Disposition of Surplus Power o <
. The above economic plan calls for the utilization of 14,
185,000,000 kilowatt-hours of cleciric power, The supply of
this power is shown in the following table (qptive consumption
figures from chart on pagelis), .

Site Active Electric Consuming Total Electric Surplus
Power Consum-tion Area " Power Required Power
(1,000,000 KuH- (1,000,000 KWH) 1,000,
per year) Total . Total 000 KWH

"1. Chting=shui

River 1,610 . Ta-ttung- 3;513. 5,426 1,71
2. Ho~-chu ) 1,790 7,560 T'ien-ching~ [ﬁig?
3. T'ien-ch'iac 4,160 ' T'ang-ku 1,913
5. Chi-k'ou~chen 2,580 2,580 Shih-men 2,145 2,145 295
L Ttai-hsiang | _[sic7
9+ San-men Gorge 3,720 . Chang-te- 5,963
- i , Hein-hsiang -~ = :
10 Fa~1i-hu- 7,080 11,820  Chiag~chou- L51 6,614 4,546
tlun e Chi-nan - : sic/.
. 1l.Hsiao-hen~ti 1,020 ) ‘ Hsu=chou- 200 .
e ST . Hai-chou : . ‘
Total . 21,960 21,960 : 14,185 " 14,185 Z;?z;
C o - ic

In addition ta the above, a total of 9,610,000,000 kilowatt—
hours will be generated for Active consumption at the fqllowin
sltes Hel-yu-kou (2,070,000,000), Yen-shui-kuan (3,640,000,000 ,
Hu-kou (2,380,000,000), and’ Yu-mén-k'ou (2,520,000,000). -

This surplus electric power should be includod in the East
Asia economic development plan and requires further consider-
ation, S . : - .
| |
_, 124~ '
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‘The extent of future industrial development in North China is

shown from the following figures, derived from the table on
page 118.-- - i v S

LI . . -

Iron .. .o _ pig iron - 5,000,000 metric tons
TR R A A steel - 4,000,000 metric tons

. Synthetic petroleum . - 2,300,000 metric tons
Aunina (smelting method) ' 100,000 /sic/ metric tons
Aluminum 20,000 metric tons
Carbide 600,000 metric tons
Artificial fertilizer : ' -~ 1,800,000 metric tons

- These figures are caleulated from the present situation in
the Japan, Manchuria, and China Sphere, It would be extremely
diffioult to estimate the production level to which.tne require-
ments of natiopal defense and development in East Asia will bring
tais region in 20 to 30 years, but for example, if the iron in-
dustry- should reach the level it now has in the U5 and Germany,
approximately one-third of this production wiould be in North China,

'In’other‘industrics likewisc, North China will play a very
important economic role in the Japan, Manchuria aad China Sphere,
Considerable importance is glven to the local conditions of cach
industry, and they should bo reconsidered from the noint of

view of national defcnsec, This reconsideration would take the
following lincs:

a. Iron production: In North China, therc is little
iron deposited cxecept at Te-t'ung, T'ai-yuan and in the Chiao-
chou~Chi~nan arca, Lills along the coast probably could use im-
ported ore,

b. Synthetic pctroleum: The chief role of synthetic
petroleum is to insurc fucl in wartime, It requires knowledge
20 or 30 ycars in advance of the type of warfare, The present

trend makcs high octane aviation gasoline essential,

© Of the above 2,300,000 metric tons of syathctic

pctroleum, the 500,000 metric tons of iso~octane is the basis

for 100-cctane standard aviation gasolinc, If requircd, this
can -be -converted into higher gradc ‘nco~hexane, cte, :

- : The planned develoumcnt is sufficicntly extensive,
for the North China production would execced the present world
total production of 100~octane gosoline,

. C. Alunina and alumipuas To'maintain a production in
the Japan,. l.anchuria and China Sphore.of 200,000 motric tons of
Aluminum, 400,000 motric of alumina for elcetrolysis 111 be re-
quired. North China and Yanchuria, alumina. shalc is sufficient
to mect this depand. R _

The best .aethod of producing alumina from-this shale

would be that advocated by Professor Y& 4ZLKI Jingoro in which
alumina is g by-product in the production of ammonium sulfatc,
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RESTRICTED

. L Approved-ForRelease-1999/08/25: CIA-RDP78.03109A000200040002.5




Approved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5
CPYRGHT

s

' RESTRICTED

Facilities producing 2,000,000 netric tons of ammon-
ium sulfate would ve sufficient to produce 400,000 metric tons .
of zlumina. The present plan calls for 100,000 mctric toas of
alumina by tine ammoniwa sulfate acthod and 100,000 metric tons
by tiie electric furnace method. This quantity is sufficient con-
‘ sidering the production cgpacity of ammonium sulfatc in Japan '
and lianchuria. Lo .

. v Aludfinum electrolysis facilities should be as dis-

. persed as possible for national defense. Excluding the facil- o
ities in Javan, facilities in Korea, i'anchuria and Formosa dis-

persed according to the water power, can supply 40,000 .ctric

tons yearly. This production would pcrmit an incrcase of 20,

000 metric tons to the preyiously mentioned plan,

] d. Artificial fertilizert These arc principally such
amionium nitrogenous fertilizers as ammonium sulfate, ammonium
nitrate and ammoniu.. chloride. This industry prcsents a com—
plicated problem in North China. In rcgard to amionium sulfatc,
* thc production of iron sulfide is smzll and dous not excecd
100,000 metric tons aanually; the ginsum deposit of scveral
hundrced million metric tons recently discovered in Shansi is too
far from the sea coast, and other fertilizer material for agri-
- cultural usc can be cxpected only in very small quantities.

The oreduction of ‘amuonium chloride as a by-
product of sodz ash manufacture is 2 nev industry which could
casily be developed in North Chine, but if one metric ton of soda ash,

- lum chloride is to >c produced from cach mectric ton of sodz ash,
the orescnt production of soda ash would limit 'the by-product
to 1,000,000 metric tons a ycar,

¢.. Carbide: Cearoide is probably onc of thc best pro-

cducers of clocctrical cnergy =t the pnrescat tinc. Tho above plaan
provides for a total production o¥ 600,000 :ictric tons but thesc
figures do not reprcsent the cxact quantity of the finished pro-
duct. lany synthctic products can be derived from carbide, in-
cluding synthetic ruvver, synthetic resins, synthictic liquid
fuel, synthetic fibre, acetic acid, cte, Thesc synthetic com-
mocities arc gnot purcly war-time substitutes but high quality
purec syntuctic raw meterials, The minimum rcouircments as war-
time substitutes must be considered,

(1) Japan's prescent demand for crude rubber is ap-
proximately 50,000 to 60,000 mctric tons per
year, cxeluding rcclaimed rubber, but is is <x-~
pected to rcach 500,000 nictric tons, (The
present U.S, demand). If 211 of this amount
is to be produced from caroidc, anoroxim-tely
2,000,000 mctric tons .il. “c rcquircd,

»zxirum production of synthietic rudder from

caroxrde is acinicved by rubder of the chlor-

oprenc group, including the US Neoprcnc and

tue Russian Sov-prcne, If 30 ncrecont purc

carnide is convertocd into acetylené from which
chloronrcne polymeriscd matter {syathetic "
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_ rubber). is derived at. 50 ﬁcrccnt cfficicney,
_ong metric ton of synthetic rubber ccn be pro-
: _ duged from approximetely four metric toas of
L ~ carbide. - I "

(2) Mste :ple fibre," which is now uscd oxtensively
as a suastltute for viool and cotton, was orig-
inally another form of ccllulose., Likc rayon,
it is not = synthctic fibre in 2 completc sensc
of the word. With the bottlencek in the sup-
ply of wood pulp and raw wgod uscd for "Stsple
fibre" and rayon, these products cannot be ¢
completc substitutc, Nylon, vhich has rccently
appcared in the US, Germany's "PC" fibre and
Japants synthetic Jo 1 KANE31aN¥* arc pure syn—
thetic fibres, and not derived from wood or
cotton cecllulose. Their provertics make them

satisfactory substitutes for wool, silk, rayon,
and cotton thread, Ho doubt therc will be a
great covelomment in the quality and valuc of
new fibres end in Last islals sclf-sufficiencw
in then,. :

The sbove procucts may »e dorived from various
rav materizls, Although considerablc chnnge in
synthetic fidic¢ production methods is cxpected,
carbide-is the most promising raw material in
quanbity in'the Japan, rgnchurlﬂ *nd China
Gphere.

The following gives Jopan's production of

~ .. . rayon and V"staplc fibre" for_1939 (teken from
Cherdcal Industry Your 3ook/KAGAKU KUGYC NMENKANT,
- 1941); ,

Jﬁrnd’o RAYON allD uLﬂBLL FIBuu PRODUCTION (metric tonql
- _For Domestlc Uso . For Export total
Rayon . 43,200 1" 58,700 101,900
taple ' L
Fibre. 112,100 . 16,200 _13%,500/sic 7
Total 155,300 T 4,900 235,k00/sic]

The, cxports were, divided as follows. (samc source):

Rayon Thread (1bs) Rayon Cloth(sc ycs) 'otople fibrc! (1bs)
To lanchurie, B . '
- Kvientung Ponin- . )

sula and China 4,580,000 _ 72,447,000 21,426,000
To 3 first , -
rate powers 32,162,000 . 237,482,000 8,415,000

The above two charts show that 23,5 percent or
_ . - 13,800. metric tons of cxportcd rayon and ap-
‘- proximatcly The.2 nerccat or 12,000 metric tons
ofi exported "stanle fibred vent to *znchuria,
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the Kwantung Peninsula and China. Added to

the 155,300 metric tons produced for domestic

use, this gives a total of 181,100 metric tons, \
the. total 1939 consumption of synthetic fibre

in the Japan, lkanchuria anc China sphere,.

This cannot,, however, be considered the arount
of such fibre required there during wartinme,
The demand of this sphere will increase sharp-
ly as a result of the political situation re--
stricting trade whereas the demand for suosti-
tute fibre will be met »artly by measures to
increase agricultural and live stock produc-
tion. Taking the annual demand for substi-
tute fibre as 200,000 metric tons, it would re-
quire approximately 1,240,000 metric tons of
carbide if carbide is to supply this entire
dernand,

If the synthetic fibre includes vinyl alcohol

or vinyl chloricde, at 50 percent yield from
ccet lene one metric ton of €0 percent pure
carbide would yield 0.182 metric tons of syn-
thetic fibre. .. nroduction of 200,000 metric )
tons of synthetic fibre would require approx-
imately 1,240,000 metric tons of carbide, while
that of 300,000 metric tons of synthetic fibre
would recuire 1,850,000.metric tons of carbide,

(3} The rayon industry, which uses synthetic acetic

acid cellulose; the synthetic butanol indust-
Ty, ihich has drawn considerable attention
‘recently as a supplier of solvents and raw
materials for high grade fuels (iso-octane);
the synthetic resin industry; and the syn-
thetic benzpl, toluol and alcohol industries
(dyes, explosives, solvents and fuels--al-

. . .ready Active industries which are vital for

. peace ana war) all use carbide as a raw mat-

erial. : :

The production of these-synthetic. industries
in the principal countries of the world is as
follows (high grade fuels, synthetic rubber
and rayon were discussed prev1ously anc are
therefore omitted here): The total annual
. production of industrial cuemicals of the acet-
T ‘ylene group in 1938 in the US was. 500,000,000
: pounds, or approx;mately 230,000 metric tons,
. If all 6f this is produced from carbide (tecn~
nicall; feasible, tliough unsourd. economlcally)
. it would require approximately one million
metric tons of carbide per 'year. .

The estimuted annual Gerian production of syn-

thetic resin for 1939 was about 10,000 metric '
. tons, Ger:xany's 1938 beazol oroduction, which

was not syntiietic, amounted to .-pproximately

| ’ -7 a ’
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LB uciicm 1'% an; year, totalle
“mqtnc tons,. . If the. Japan,, lanchurid -
e TR _Q _,e is te achis se;l,f.'—guff:.ciency ?,O ar 30 , ST aEl
. o e ydare Prom aow in, thaw*products with g producu S
‘ P N TR tfqn comparadle to yhat of the U5 or\’Qergaqy, N

it will require a minimm of 3,, b ametrie -
,cn.s cf qars:.de uer xear' o
‘ ‘ Tne abgve ggner_al dmuasmn or carbtdﬂ :hm“

' t‘ha‘t thne above conditions are very f varable
for future. devalopmem.s » but’ the prodlem of
qu?ant.z.tw requires some study in orde? to attain
selMssufficiehcy in wartime, The Yellow River

.  hydroelectric. area is the most favorable sec~
- . %iop for this production in the Japan, Manchurie
- and’ China. aphere, and if it were to produce one
¥ S o half of the.sphere's ocutput, it would amount
= ] h . to about three million metric tons of carbide °
£ B per year. This is 2,400,000 metric tons more
H ' . .than the total of 600,000 metric tons for all
. © the distmcts lxsted above. -

. r, The, follow relat:.vely basic industries aleo con=

sume a considerable voldme of electrxcity and tnerefora uarrant
conbideratlon.

R ;-"g'--(l) The uxanufacture of special stéels and iron al-
Freiee S loys-in eiectric i‘urnaces I

. < \-b‘; --~(2)--~The manufacture ef abraszves and nasq oncks ,

S (3 )- The manufacture of art:.flclal granhlte

3

o EEAELEE R -The follox ing chart gives t‘xe total wrld pro=- {
‘ » .. duction of these products (From Chemical Ire _ .
;i:,',v B coT duatrv Year Bock for 19&1, ho! 227) : ' '

m ' T ' ' 'Production ) - ) Electrlc Znergy Ussed f
. . S {1,000 metric’ tons) - (1,000,000 KHF) '
s R A T T T~ ) 17939 ‘
h Hectrically RS
: manufactured =~ . o AR - ;
steel - 2,200 2,500 U 1,100° 1,200 : ‘
Iron alloys C 503 ‘ 600 hjﬂQOQ* },300'>
'Abrésives . léd ) 180 _ 750 900

-

i , P  The total 1937 eiectrlclty nroductlon in Japaq ]
G I Kas 30,200,000,000° kilowatt-hours, 7 percent of N
he world's total of 430,000, OOO 000 kilowatt- : ‘

hoyrs. Japan's production of the above threce
'f;products nas about three tlme this percentage.,

Japan‘s;fpture productlon‘hlll be much iarger
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than it is at present and the Yellow River arca

: probably will equal approximately the present
production in Japan. The following electric
pover demand should thercfore be added to these
discussed a%ove:

Annual Production Electric Power Required

' (metric tons) annually (KWH)
Electrically manu- :
factured steel 500,000 240,000,000
Iron Allgys 100,000 550,000,000
Abrasives ’ 20,000 ~ 100,000,000
Artificial graphite 20,000 200,000,000

The above figures on electric power consump-
tion will skyrocket whenever there is a drive
for greater national defense,

-ince Yellow River power is exceptionally
favored in quantity and cost, the industries
discussed above in this section should be added
to those given in the chart on pagell8in
planniag the active reorganization of the in-
dustries of Japan, Manchuria snd China, These

* additional industries would have the following
electric power consumption:

Additional Annual Production Electric-Pover

Industries (metric tons) Required (KwH)
Aluminam ) 20,000 . 440,000,000
Carbide ) 2,400,000 9,600,000,000
Electrically manu- ‘

factured steel 500, 000.. 240,000,000
Iron Alloys . : 100,000 550,000,000
abrasives L o 20,000 ) 100,000,000
Artificial Graphite ___20,000 ~ ‘ 200,000,000
Total ) ' 11,130,000,000

This 11,130,000,000 kilowatt-hour of electric
pover is 3,355,000,000 kilovatt-hours more than
the Yellow River surplus given in the chart on
page » Thercfore to ccualize production and
consumption of elcctric power, besides the sites
listed in this chart, Hei-yu-k'ou (2,070,000,
000 kilowatt~hours), and Ycn-shui-kuan (2,640,
000,000 kilowatt~hours) .ill have to sun-ly
most of the dewands of the Shih-men-~Ttai-yuan
arca, while those additional industries are - .
distributed to the various production areas as
- follows: :

(1) The aluminuc industry should e in the Ta~
 t'ung area, which can produce at least 70,000
-to 80,000 metric tons of lime tar annually for
.the ashless carvon.electrodes. '

(2) The carbide industry as mentioned above, should
be situated near electric furnaces and at lecast
the first stage in its conversion into scmi-
finished products should take pldace near the
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furnaccs. ‘.ater for industriq;juf? should be
abundant.. The Ta-t'ung éreaiésfnot“hc1l suited
for this,'and its electricity surplys-vould al-

low the produetion of 100,000 .Etriﬁ tons there.
The Shih~men--T!'ai-yuan and Chang~te—Hsin-hs- -
iang arcas havc ample water, -and gach area

could provide 1,150,000 metrig¢ tons,.

(3) Electric Stcel manufecture requires Lpproxi-
mately 500 kilowatt~hours of?glécgriq.powar to
produce pne metric ton of stegl; iCongequently,
. proximity to the source of electricipower is
% W ngteimportant and:of the: 500,000 metric tons,
7 300,000 metrié tofis can be allotted to the
i Tried=ching~-<T'ang-ku ‘area and 200,000 metric
, tons to the Chang-te--Hsin-hsiang area

-G4) Iron\allpy production involves;bniyftréatmcnt
~+w  da electric furnaces, so that this dndustry
should'be located where ‘electric pover is

readily dvajlable, Accordingly, 50,000 metric

: tons were gllocated to .the Ta-t'ung and Chang-

) ,ftgﬁkHsinrsﬁiagg'arba, respectively,
. , . (5). Adrasives and artificial graphitc were assigned
e - -to the Chang~to-vHsin-hsiang area, where elect-.
ric-povier is cheap, the ra¥'materials are read-

1ily available and the . finished prodacts’can ..

- . -easily "be pfansported'away. S ’
O A O ) ¢ o s ] : :'b\
5 "D Summary S et e ; B
‘Tpe utilization of electric power by districts vs, covered

above. The follo. ing chart shows the relation betweé@'yhe hydrb~

clectric sites and the consuming industries,
. . ; .

+

#(TN:  According to later, revision: "The electric powsr which’
would be required by the artifieial fertilizer inhdustry near
Hai-chou is so small that it was omitted, a L

. : ' ' co

. ¢
» N T e

o

e
Y
.
g

i
'
t
i
1

CeeaN e e

iyl B s -

P 4 3 . ] ' Co ..131‘ ) P
| ' - ., 'RESTRICTED N

l

4

T s

P S

" Approved For Release 1999/08/25 : CIA-RDP78.03109A000200010002-5. '+ -




0

R.u N
N o
(=] o
(=] o
o ’ -
- o
o o
(=] o
S S
=) RESTRICTED o
] | <
< o
w o
-— Site Active Consumption Consuming Planned Annual Electrie Surplus M
% of Electric Power District Industyies Troduction Power Electric Q
o (¥illion KWF per vear) . (1000 metric Required Power (million 070
~ _ Total(A) tons) (million X¥H KW per year) o
o 4 ) _ . per year) Total(®)  (A-R) (o)
m Ching-shui River 1,610 > Iron: Pig Iren 700 R.
i . Steel 450 S 175 <
< Synthetic petroleum 600 1,047 )
&) Ta~t'ung Carbide 300 1,200 1,628 .-
.- Ho-chtu 1,790 . ’ Aluminum 20 Lo ) (o}
% ~Iron Alloys 50 275 N
) Coal mining(200,000 o
o xw) 1,051 &
—
% Ta~t'unz coal railroad o *2]
e (100,000 ¥v) - uho g7%5 ®
~ 7,560 - Iron: Pig irom 4,100 o
% ) Steel 3,100 1,025 %
© Tt ien-chiao 4,160 Synthetic petroleum 500 388 2,057 o
Qo T'ien~ching Artificial fertiligzer H00 500 °
m ™ ang-ku Electrically mam- . . (14
- factured steel 300 14l 5
(o) ) Iron: Pig Iron 100 L
L Hei-yu-k' ou 2,070 Steel 50 o5 o
M 7,290 . Synthetic petroleum 200 ol 6,745 W
> Chi~k! ou—chen 2,580 Shih-men  Artificial fertilizer 300 300 55 m
o T'ai-yusn Carbide 1,150 5,800 s

Yen-shui-kuan 2,640 Coal mining (100,000 K%) . 526 M.
‘ -132-
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Thus there will oc a surplus of 6,455,000,00C kiloustt~hours
for active consumption, but it is difficult to cstinate Futurc
progress and Gusands for electric powier and tihierc will be groeat
variations because of the scalce of the above industrics and loca-—
tion of develonment, ’

‘his study dealt :sinly with clectric consumntion in YNorti
China, anticipetion large scalc transmission outside this scetion
only to the Han-k'ou arca. Scweral decades heace, the Yellow
River projeet will have to supnly the nccds of regions to the west
and aorthwest. Therefore, the surplus clectric power is nouded
in the plan to supply nccessary floxibility in the calculations,

In concluding tnis discussion on active consumption of Yellow
REiver hydroclcctric power, the main point to be reiemberced is thet
this devclopment must be postulated upon the wsteblishment of the
Japan, ‘nanchuria and China cconony,

" It would be aosolutely impossiblc to develop ~ven onc-half
of the total water power resources if Jepan and  aachuria arc oxe=
cluded from the cconomic unit., This reduced cconomic base would
raisc thc cost of producing clectricit. througa the lowerced
average annual output and might oven affcet flood control which
is the besic problem, Another prercquisite is that tlie cconomic
cxpolitation of Yellow River hydroelcetric powor must take place
under sufficicntly good conditions,

Rapid conversion of industrics to production for wartimc is
lupossible and tiesc industrics arc thorefore no insurance against
wartime demands., Synthetics industriecs which will consumc morc
than half of the elcctric power conscquently aust be maintaincd
on an economic basis during peacctime, This reguires that the
synthetic products rcscmble the natural oncs as closcly as pos-
sibles The Yecllow River project thereby will shov its complcte
valuc to the Japan, lanchuria and China Sphore as a natural resourcc,

IV. Plan for Transmission of Flcctric Powor

A, Introduction
e ’

This chapter discusses the power transmissioa .nct..ork »lan-
ncd for North China on tho basis of the plan for active conswnp~
tion of elcctric pover trcated in III, and’ gives the basic cost
of Yellow River hydroclectric power in the principal consuming
districts, . This plan is onc of the world!s forumost for the
distancc and volume of clectric povicr to be¢ traasmitted, It
will require study by many technical experts aad considerable
timec to develoop, Tix transmission at 440,000 volts adopted in
this plan, is highcr than that uscd anyvhere else in the world
today. This high voltege transmission will requirce considerable
technical study. There are now plans being formulated for the
usc of highcr transaission voltcgcs and longer transmission dis-
tances than thosc called for in the Yellow River nlan, At tho
present time, countrics arc carcfully studying cloectric trans-
million by ultra high-voltage methods and in the ncar future the
present plan will be rcalizeable.

-134
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The pasic cost of cloetiic pover provided in the Yellow River
Project sccms high compared to campletcd projects and thosc . iiae
der construction on the ¥z2lu and--$4ngari River, but construction
costs for the Yellow River project arc bhascd qg;gquQﬂt commodity
sricos. If the construction 6f thésc other projects had bogn ..

: doae-during the same poriod, “techrically therc would e a0 ques-

. tien that -the Yellow River project :'ould be much more cconomiesl
then any othcr project. Furthcrmorc, the construction of thg '
Yellow River dams is really more irportsnt for flecd coatrol .and
irrigation than for hydroelcetric power, gnd thesc other beng—
fits -shoulé-bear a portion of the dam construction costs, - If this
apportionment wore made, it would rcduce gven aore the cost of
cleetric powers, - ' ' T

3. Electrical Docmands

. The demand for clcctrical power of the priacinal districts
of North China was ostimatcd from the above cstimates of active
consumption of clectric power, whilc the average and meximum de-
mand for clcetric powier was detormincd from the cstimated load -
factor for the industrics in.each district. These figurcs arc
shown in the following taoles

. Electrical Denands based on Active Consumption

District - Electric Poucr Average Consumption Maximum
B " Requircd yearly - (Kilowatts) Consumption
' , (1,000 KaH) (xw)

-Famtfung . 4,627,000 ) 528,000 818,000
Poi-p'ing" 516,000 59,Q00 117,000

’ T'ica~ching- : ’
T'ang—ku 2,017,000 235,000 335,000
Shihwmen~ ‘
Ttal-vuan 6,745,000 771,000 1,064,000
Lhang~te~Hsin~ 3 , o -
hsieng " - 9+ 734,000 1,107,000 1,556,000
Chiac~chou~
Chi-nan - 451,000 . 51,000 70,000
Han-k'ou 1,500,000 : 170,000 300,000 :
Total . 25,590,000 2,921,000 4,260,000

The clectrical consumption. of industrics such as-flour ndll-
ing, machine manufacture, cament, cte ond that for illuminotion
pnd heating must be cestimated also. The following estimates .took
Lnto consideration thc development of the new industrisl districts
resulting from the plan for active consumption cnd conditions in
bach district, T

2 Y ‘ y ' o
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General Demanc for Zlectric Fover

District Klectric Power Average Consumntion Yaximum
Reguired Yearly (k) Conswip-
{1,000 KWH) tion (KW)

Ta~-tung 720,000 89,000 __..198,000

Pel-n'ing 750,000 86,000 190,000 «

Ti'en~ching

T!anz-ku 750,000 86,000 190,000

Shih-men-T'ai- 3

vyuan 1,150,000 130,000 290,000

Chang~te~

Hsin-shieng 1,947,000 222,000 494,000

Chizo-chou

Chi-nan 420,000 18,000 120,000

Total 5,797,000 661,000 1,482,000

The following chart comsolidates the two previous charts
to give the tetal demand for electricity in each district,

Total Deirand for Electricity

District Electric Power Average Consump~  lFaximum

Hequired yearly tion (K. Consumption
(1,000 Ki;) - (x)

Ta-tung 5,407,000 617,000 . 1,016,000

Pei-p'ing 1,266,000 145,000 307,00C

T'ien~ching-

T-ang~ku 2,767,000 . 321,000 525,000

Shih-men~

Tlai-vuan 7,895,000 - 901,000 1,354,000

Cheng~te~ . v )

lsin~-hsiang 11,681,000 1,329,000 2,050,000

Chiao~chou=~ .

Chi~nan _ 871,000 99,000 . 190,000

Han-k'ou..  ° 1,500,000 170,000 300,000

Total 31,387,000 . 3,582,000 5,742,000

The above estimztion of the total demand for electr .city
equals approximately 70 percent of Lhe total capacity of 43,800,
000,000 kilowatt-hours of Chinz-shui River and ten hydroelectric
sites ana 70 percent of the saximum cepacity of 30,000,000,000
kilowatt~hours of the same sites but if the loss through trans-
formation and transmission is included it would be about R0 per-
cent, . '

C. Transwission Netviork

In their supolying of electric power to the consuming dis-
tricts, as steted in III above, the Yellow River plan calls for
supply by only nine of the eleven hydroelectric plants. The
following study assumes tnat the transmission network will lead
from these nine stations.

Ttien-ch'iao, Ho-ch'u and Ching~shul River can supply the
Ta-tung, Pel-p'ing and T'ien-ching-T'ang~ku districts and there-
fore are considered as a segment, temporarily called the Morthern
Network. Yei-yu-k'ou, Chi-k'ou-chen and Yen-shui-kuan supnly the

-126=-
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Shih-men—T'ai~-yuan district and w1ll be .galled, the. Central -Net=-
work, while Sepn-men Gorge Pa~li~hu- t'ung and Hsi_o—hen ti supply
the Chang—te Hsin~hsiang, Chiao-chou~Chi~nan and Han=k!ou areds’
and will be called tiue Sputhern Network.

The distance of power lines was determlned %o tbe follow1ng
centers for each, dlstrlct' ' B - :
Ta=-tung Dlstrlct (Ta-tung) Pel—p'lng Dlstrlct (Pel-o 1ng),». -
Ttien-ghing~T'ang-ku District (T'ien-ching); Shih-men--T'al-yuan-
District . (T'ai-yuan): Chang-te-Hsin-hsiang District (Msin-hsiang);
Chiao=chou~Chi~nan: District (Chlunan) and ‘Han~k'ou District
(han~k'ou), . - , ‘ '

Each of the three systems will transmit electricity.as an -
independent unit. A rough outline of the power llnes is. given-
in the following chart.

Powcr Transmission Lines

\

‘ T ~ Tlien- Ho-ch'u to Ching-shui Ta-tung to Pei~p'ing
| : ch'iao  Ching-shui Iiver to -Pei-p'ing to T'ien-,
iWORTu“RN. ‘ _River Ta-tung = - : “ching |
'WETWORK | Distance - 63 Km L0 Km 200 kK 270 Xm. 115 Km
.| Voltage 44040005 440,000 440,000 440,000 440,000
; 5 ‘ . volts . - E ' ’
| o ofSystems 2 . -2 4 L2
| . .
o bei-yu-k'ou  Yen-shi-'caun Chi~k'ou
. to Chi-k'ou~ to Chipk'ou- to Tlai-
.chen chen e, s¥uan
CENTwl | pesvance 80 Km 110 Km " 180 Km
SYSTaM g LLO,000 volts  L40,0C0 140,000
No of 3Jystems 2 LR B -2
San-men- - Pa-li-hu~ Hsiao~hen-  Hsin- Hsin-
Gorge to - t'ung to  ti to Hsin~ hsiang lsiang
, Pa-li-hu~ Hsiao-hen- __hsiang .. to Han- to Chi-
SOUT RN lann o A klou .. __nap¥*.
NETWORK |Distance 70 Km 5C Km 130 Km . 530 Km 350 Km
Voltage 440,000 440,000  44G,000 440,600 220,000
volts .
[@} of Systems 3 . - -5 5 . 2. a2

% The Hsin-nsiang--Chi-nan line will pass through 'Chang-tc
& F

The volume of electricity transmitted over the prineipal trans-
mission netvork in this plan, if present industrial voltages are
used, will require crtremely large transmission lines or a consid-
erable number of systems. The operation of Japan's 154,000 volt
network from the ceontral mountain region to the Kanto and Kansai.
districts is affected oy the ground and produces considerable in-
duction of electricity in communication 31ncs Jncreasing these
facilities above their preseat capacity would prescit considerable
problems.

-
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Several communication systems will Have to be constructed
side by side with the power lines to the various consuming dis-
tricts, . . f ’

These will uc affected chly slightly in flat regions where
they can be kept away easily from the power lines, but cach system
passes through some mountainous terrain that will force the lines
closer together. 3ecause of the number of systems, some induc~
tive interference must be expected whenever there is line trouble,
Use of higher voltages would reduce the construction costs., Opin-
ion varies as to what voltage will be in use in the near future
but R. . E. Company ZfReichs~Lirtschaft Elcktrizitaet-Gesell~ -
schaft? / in Germany completed a plan several years ago using
380,000 volt lines, and so it is reasonablc that the present
plan can provide for at least 440,000 volt lines (terminal volt-
age of 400,000 volts). Although some problems still remain to
be solved, this vbltage has been adopted.

The decision -of whether to use stecl towers for each

system or to have scveral systcms on cach tower must depend on
the local topography, weather, mcthods of construction, cte; but
for simplification, the plan provides for single system stecl
towers, ~ hich type of cable will prove to e tne bests-stccl-
corc aluminum cadle, hollew copper cable, aldrey cable, or somc
other special cable--is a problem requirin rescarch, but in this
plan, the steel-core aluminum cable ACSB? nas been adopted,

D. Construction Cost

It vould be very difficult at prescnt to cstimate the con-
struction cost of transmission linecs and transformer facilitics.
from the estimated commodity prices current when the construction
will take place, so tho cstimates arc based on present com.odity
prices for the neccssary matorial, This makes the costs of power
lines and traasformer facilities rather high, and when this plan
materializes, the construction costs probably will be somewhat
lower, ’

(1) Transmission Linc Construction Cost
4 rough cstimate of the total construction cost of the

approximate totel tr nsnission length of 6,100 Km is 353,400,000
Ycn. Details arc as follows:

~138-
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“TRAZSI'TGSION PLAN

. Tticn-
Ching-shui - ‘ a~-tung - oo Pei-p'ing tsin
River - &_2% Ko N 270 Km N A13 Km
(468,000 KW)L" 440,000 v 7 7 440,000 V = T 440,000 V¥
. &é Pig Iron |Pig Iron } Iron Manufacture ]
g"‘ Steel |Coal ! |Synthetic pctrolcum |
§ Synthetic }Elc-ctric 17 Artificial fertilizer
He-ch'u 2\ petroleum Railways Elcctrically danu-
(477,000 Xu) B Carbide ' General Use _) -factured stcél '

. @& Coal Trans~ Kaximum Power! [Qeneral Use = ° ‘
€. port Railwuay {307,000 Kii ' Haximum Power ’
\,%gf.&lu.unum TTTTTTTTTTT 525,000 K 1
AI Iron Alloys ) : C

T'ien=ch'iao | General Use Notes: laximum cenerailing pov.cr' of . *
(1,111,000 KW)|laximum rPouer each site (&) is givep in par-
11,016,000 K | enthesis under the ‘mame of the

site. Industrics listed jn
boxes connected vith consuming
centers ({_) arc new industries
that will develop, The lax~
imum Power is thc "aXJ.mum con~
sumption of all thesc in~
dustriecs,
ci=yu~k'ou
(567,000 KW) < R
oL | Syhthetic Petroleun |
Ammonium Sulfatc
Carvbide ' '
Ttai-yuan | Coal
130 Km ~ Iron Lanufacturce
TRLO 000V T General Usc
Yaximum Powor
1,354,000 KJ__

€0 Km

,000- ¥HU0,000 v +

Chi-k'ou~chen p.
(702,000 i)

110 Km -

PR S

Yen-shul-cuanAsAy ‘
(720,000 K) Chang~te

{ 2
| et by
& %oy

Hsin-hslangf‘Q " 'Chi-nan
@4[ lojnthctic PQtroleum
. v ‘i} lA:Lumina » _
A $ Elurdhum
' San-men_Gorge Pa~li-hu-t'ung Hsiao-hen-ti S, Artificial Fortilizer
AXTT0 Km 7N 50 Km 2N (267,000 KN T tarbide
440,000 V - 440,000 ¥ W | geal "
(1,317,000 KW) (2,202,000 XKW) ; Electrically
: manufacturcd
“ Synthetic Fetrolcum ~ » Han_klau-ﬂ. steel .’ . !
Artificial Fertilizer| Iron Alloys_‘ o
Iron kanufacture ﬁﬁﬁéﬁﬁ"ﬁﬁﬁ—?ﬁié}‘ | Abrasives . ., . \
' Gencr;"'l__Usc - .| L__300,000 KV Synthotic Graphlte
- Maximum  Power Gengral tse
190,500, K7 | Vaximum Power
‘ : ' - 2,050,000 K7 |
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Construction Cost of Transmission Lines

i Transmission® [ Distance

| Voltage(volts) (Km)

Systemns

Construction
Cost (Yen)

Ching-shui |
River to
Eo-ch'u to
T'ien-ch'iao

44,0,000

i
!
}
1 100
| .

i
1

12,000,000

Ching~shui
River to
Ta-tung

440,000

200

4,8, 000,000

Ta~tung
to
1Pei-pling

440,000

270

64,800,000

Pei-pling
' to
T!'ien-ching

140,000

115

13,800,000

Chi-k'ou=cher
to :
Tai-yuan

440,000

180

32,400,000

Hei-~yu~k'ou
to
Chi~k'ou-cher

440,000 | 80

N

9,600,000

Yon~-shui~kuan
- to
Chi-k'ou-~chcn

440,000

110

13,200,000

San-~men
Gorge to
Pa~li~-hu-t'un

’

440,000 70

12,600,000

Pa~-li~hu~t'un
to
Hsiao-hen~ti

A g

440,000

50

15,000,000

Hsiac-hen~-ti
to
‘Hsin=-hsiang

440,000

130

39,000,000

Hsin-hsiang
to '
Chi-nan

‘

220,000

1350

1 29,400,000

Hsin~hsiang
to
Han-k'ou

" 44,0,000

530

63,600,000

Total

- 16,100 Km

353,400,000

—1Ln-

L
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2. Construction Costs for Transformer Facilibies
-+ A rough estimate of'‘the éofhl.b@n%trﬁ¢£i§a_cpét$;ofiw i
transformer facilities to handle a total ‘of 19,660,000 kilovolt~- .
v ampere is 494,350,000 yen. . .- ¥ o BRI

Detailékare as follows:

‘Conétructidn Cost for Transformer Station

Transformer. Station Capacity Construction Cost
: : - (Kva) (Yen)

_Pei-p'ing 700,000 - 17,500,000
“Ttien~ching - 875,000 21,900,000
Ta-t'ung 1,500,000 - 37,500,000

. Lhing=shui River 700,000 - 17,500,000
Howch'u - - . 700,600 - 17,500,000
Ttien-chiao 1,500,000 37,500,000
Tl'ai~yuan , 4,000,000 50,000,000
Chi~k'ou-chen 900,000 22,500,000
Hei-yu~k'ou , . 600,000 - 15,000,000
Yen~shui-kuan 900,000 " 22,500,000
Hsin~hsiang #1 2,975,000 74,400,000
Hsin-hsiang #2 280,000 - 8,400,000
Han-k'ou i 600,000 - 15,000,000
Chi-nan 280,000 8,400,000
Pa~li~hu-t'ung 3,000,000 75,0005000
San-men Gorge 1,750,000 43,750,000
Hsiao-hen-ti 400,000 10,000,000

Total . . | 19,660,000 495,350,000 "

E. lkaterials Required

Following is a rough estimste of the principal materials .
needed for this plan: '

1. Transmission lines

Steel .. 275,000 #etric tons T
Aldminuin” 106,000 metric tons
-Cement L 132,000 metric tons

b, Transformer stations

Cast TIron 295,000 metric tons
Steel . 1,670,000 metric tons

- Copper’ S 30,000 metric tons'.
Cement‘_ R 256,000 metric tons

A

F. Basic Cost;of Llectrigit: in Consuming Districts =

The cost of electricity in each consuming district ‘obtained
from this project was determined from the total cost of generat—
ing the needed electricity at each hydroelectric site, as esti-
mated in the chapter above, plus the cost of transmission and
transforming,

12
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1, Basic cost of generating electricity

) The following is a tabulation of the cost of gdenerat-
ing electricity in each producing district, calculated on a

_basis of 7 percent interest-on construction cost, a depre-
ciation factor of 4O years at 4.5 percent on envineerxng fa~-—
cilities and 30 years at 4.5 percent on generating plant fa-
cilities, plus an annual overhead 1ncluding maintenance and
operation costs and various taxes.

Sites . lAhnual Electric Anaual Out-| Basic
Generation Over- put Cost of
head (Yen) (1 000 KiH)!| Electric
Generation
"y (Sen per
Ching-shui KWH) .
: "River : : ‘ ’ .
NCRTHERN | Ho-ch'u 126,400,000 10,485,000 1,206
DISTRICT | T!ien-chiao N
Hei~yu~k'!ou o : : .
CENTRAL Chi-k'ou~chen [120,600,000 8,780,000 1.368
DISTRICT | Yen-shui-kuan )
San-men~hsia
SOUTHERN | Pa-li-hu-t'ungd 134,100,000 15,610,000 0.859
DISTRICT Hsiab=-hen~ti
2., GCost of Electricity to the Consumer

The following is a tabulation of the cost of electri-
city to the consuming centers calculated on a basis of 7 per-
cent interest on construction costs; a deprcciation factor of
~ LO years at 4,5 percent on transmission lines and 25 years at
4.5 percent on the transformer facilities; plus operation
maintenance and other costs depending on the size of the in-
stallations and taking into account transmission and trans-
formation losses,

3asic Cost of Electricity in Consuming Centers
Consuming | 3zsic Cost of! Annual Cost for Power Delivered
Center Zlectric Gen=-| Transmitting and Delivered| Cost (Son
- i eration (Sen | Transforming (K. H) per KWH)
per KuH) (Yen).
Ta~t'ung 1.206 18,195,000 2:252,000 11,532
Pei-ping 1,206 "~ 7,203,000 1,266,00C {1,775
T'i§n—ching 1,206 14,930,000 2,767,000 11,746
Tlai-yuan |1.,368 25,053,000 6,880,000 [1.555
Hs%n—hsiane 0,859 34,238,000 11,6€1,000 {1,152
Chi-nan 0,859, 6,371,000 871,000 11,591
Han-k'ou . |0.,85% .. . --| 10,584,000 1,500,000 11,565
-142- ’ ‘
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The transmission distance makes it seem strangze that the
cost at T'ien-ching is cheaper that that at Pei-ping, i.e. from
a point of transmission distance. This anparent discrepancy is
caused .by the more favorable load factor at T!'ien-ching,

G. Comparisons to the large transmission networks of other
countries.

Electricity can be generated from steam near its consuming
center, but this is normally not true of hydroelectric power “e~
cause the generating site is limited in location by natural
factors and the consuming centers arec limited by geographical
and man-made factors, necessitating transmission of electric
power from the generating site to the consuming center,

Electric power is the product of veltage and current, so that
the same power can be transmitted by raising the voltage and re-
ducing the current, and = smaller wire could be used than for
low voltages, Accordingly, power line economy has been achieved
in recent years by railsing voltages for major power transmis—-
sions and the trenda is touard cven higher voltages, '

The highest transmission voltage in Japan is 154,000 volts,
but Manchuaria and Kores are using 220,000 volt systems, and re-
cently the Japzn Transmission Company Z~Nihon Hasso .Den Kaish§7
has completed a 250,000 volt system to operate over several tens
of kilometers.,

During the infancy of the electriceal industry, 1o naticn had
more than distribution lines and short transmission lines, but
the demand for power increased with techaical develonments, and
tiue age of hydroelectric power arterial transmission lines were
constructed to overcome thc immobility imposed by geographical
and natural conditions. 41l nstions are developing the water.
. power neer to the consuming centers, and they are seginning to
send hydroelectric power from the remaining distant sites over ,
special high~tension long~distance transmission lines to the
consuming centers.,

The Southern California Zdison Company of America was a
forerunner in this ficld when it began transmittinz at 220,000
volts in 1923, and the method has become widely adopted in scveral
countries, including Germany, France, Italy, Switzerlend, Sweden
and Russia, The chart below gives those transmission lines in
the world which now equals or excecd 220,000 volts., The 287,000
volts of the United States 3oulder Dam is the highest voltage
in actual operation; out Germany's R,%.E. Company has constructed
a system to use 380,000 volts.,

-143j

RLETRICTED

o Approved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5




? L tomrdy

]

CPYRGHT -

Jame Operating Country Date of Yolt- Frequency Sye~ Span Tranemission Ares Com- Velght Remarks
Concern Construction e (0yole) toms (¥m) Vire Type (am2) | po- (cg/m) (Present
(xv) sition . Trans 110 XV)
. (Present
Trane 15h XV)
Heu-ch'uan River (Korea) "“ wu Oh'ang-ching River Water Fower o Japen 1940 220 60 2 3 ACSR 30 61/2.82 1.28
Kurobe-Sasara Japen Transmission Co Lo, 194 250 (] 1 o Type "H' 250 & seguents 2.22
Auozct Copper Cadle
Big Creek-Bagle Book Southern California Bdison Co us 1923 220 50 2 388 | ACSR 310 61/2,67 1.16
Pit River Vaca Dixzon Pacific Gas and Elec Oo . 1923 220 60 2 288 Copper Stranded Cable 254 Tx7x2,5T 2.30
2 k5 ACSR 265 k2f19/2.84
¥allenpsupack-Siegfried Blectric Bond and Shars Co . 1923 220 50 1 105 ACSR 403 61/3.08 1.52
"t Bucke Creek-Wilson Oreat Vestorn Power o . 1926-27 220 . 60 12 96 | ACSR 403 61/3.08 1,52
I : w0
©| Big Cresk ¥o 3-Gould Southern falifornia Bdison Co . 1926 220 50 1 360 ACSR 524 61/3.52 1.98 N
W 30/k.1k 4 W
| Canowingo-Plymouth Meeting | Philadelphia Blec Oo L] 1928 220 2] 2 93 AcSR uo3 | 19/2,48 1.8 O
m — 26/L.4l m
m Plysouth Moeting-Siegfried Pennsylvania Pover and Light Co . 1928 220 60 1 ™ ! ACSR ho3 1/3.4% 1.63 m
O | Ligntnipe-Long Beach Southern Californis Edison Co . 1928-29 220 50 2 16 ' (Bronte Core ! N
b= | { Copper Stranded Cable [ wug | b2 £19/3.16 .35 Q)
AOn | 30/4.24 # , =
w Bushici11-Plymouth Neeting Padlic Service Ges and Elec Co . 1929=32 220 60 1 188 ACSR 403 19/2.u8 1.8 ' %
M 15-Kile Falls-Tevksbury Few Bngland Pover Association " 1930 220 60 2 200 ACSR 503 61/3.08 1.52 (=]
. <~
O | W¥ilson-isniand San Joaquin Light and Power Co . 1930 220 0 1 I Type *I* Koty
on.v Hollow Copper Cadle 260 28 4 22/2,6| 2,40 Q)
W ®igor Creek-Newark Pacific Oas and Slec Co . 1930 220 60 2 183 . 260 28 4 22/2,46| 2,10 m
m Brighton-Merced Great Western Power Co . 1931 220 60 1 165 " 260 mm\ mmxw._& 2.k0 W
30/l
1 .
m Safe Barbor-Vestport Ponnsylvania Yater and Power Co . 1931 220 60 1 112 ﬁ ASCR ko3 19/2.48 1.8 DA.n
QO | 32onlder Dan-Los Angeles City of Los Angeles . 1936-10 287 60 3 us8 | [Type *m® -
. Hollow Copper Cable 260 10 stranda | 2.34% (&
7o) 26/L.4% # .
w Boulder Dem-Eayfield NVD of Southern California . 1938 220 60 1 38 ACSR 403 7/3.15 1,63 m
© | Boulder Dan-Barre Southern California Bdison Co ' 1939 220 50 1 5] ACSR 105 30/3.6 4 %
» 19/2.1¢ L
N )|
» Powerlon-Crawford Ace Commonwealth Bdison Co . 1940 220 €0 1 236 ACSR us6 61/3.28 1.72 %
-
Ottawve River-leaside Hydroelec Power Communications of Ontario Cenpda 1928-31 220 25 3 327 ACSR uo3 61/3.08 1.52 =
[<F]
% Grand Mere-Bapids Blano Shavinigan Vater and Power Co . 1929 220 60 1 9 ACSR Loy 61/3.08 1.52 %
m Beanharno! s-Bandet Beanharnois Light Heat and Power Co . 1932 220 > 1 1] ACSR uo3 61/3.08 1.52 %
o Paugen-Chats Falls Gatinesu Power Co . 1928-30 220 25 2 13 ACSRE . ho3 61/3.08 1.52 )
o (1'd
_.m Type "H* Hollov Copper Cable %00 12 strands 57 rOl
Yorarlberg-Branveller Hheinisch-Vestfalisches . 320 Type "It ¢ " . | 400 SSW Type 06 T
o Blek AG Germany 1926 (220) 50 2 539 Spiral Type Cable 400 ARG Type k10 =
(4] . )
> Goldenberg-Herdecke Bheinisch-Westfalisches PO O
o] Blek AC . 1929 220 50 1 330 # Type "H" 185 7 strands 1.69 >
ml Hollow Copper Cadle m
©. | Borken-Lehrte Preussiche Elek AG . 220 50 2 176 | Aa:x -] 210 7 strands 1.91 - Ol
A Hollow Copper Cadble | [e)
Cardano-Cislago Societe Idroelettrica Plemonte Ttaly 1929 220 42 & 50 1 ﬁmw ACSE 322 61/2.76 1,20 <
L 7 Aldrey 388 61/2.82 1.06
Bromsat-Chevilly Paris=Orleans ER Co and other companies Trance 1931-33 220 50 2 507 ACSR 295 37/3.54 1.33
Saint Cotbard ‘ Officine Blectrichs Ticinesi Switserland 1934 220 50 1 58 A ”—.nnmu.n” Copper 230 u2/2.28-353
Lehrte-Magdeturg Preussiche Blek AG Germany 193% 220 50 ACSR 340
Krangedo-Stockhfln Stockholm City Sveden 1936 220 50 0 | [Type "1*
Hollow Copper Cable 255 28 4 22/2.43
30/3.72
Swir No 2-Leningrad USSR Government . Eussia 1933 220 50 1 240 ACSR 363 19/2.35
Keabe-Creney Soclete Transelectrique . France 1934 220 5 1 278 ACSR 295 37/3.54 1.33

-u»-!.ronlnnpq.qlk.-rﬂmmo.solu.nFo».ss-u v
construction, 1% has besn omitted. ) 45@
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Operation of transmission systems with higher voltages than

. : those now in use would require extremc application from technicians
and experts in all fields after exhaustive study of the wecather,
construction material and methods, and even the economic situa-
tion. A great deal 'of work was involved in »lanning the above
recently completed 250,000vvolt transmission system. '

As stated above, thé 8,000,000 kilowatt output of tho Yellow
River projects (equivalent to the present total output of Japdn)
sould be transmittcd in threc scparate systems: The northern from
Ttien~chiao, Ho=ch!u and Ching-shui-ho to Ta-t'ung, Pei-ping, and
T!ien-ching; the central from Hei-yu-k'ou, Chi-k!ou-chen and Yen-
shui-kuan to Tai-yuan; and the southern from San-men Gorge, Pa-
ii-hu-t'ung and Hsizo-hen-ti to Hsin-hsiang, Chi-nan and Han-
ktou. The distance and power transmitted would require a voltage
of 440,000 volts, which is higher than any listed in the above
chart, making this the world's greatest project in amount of elec-
tric power, distancc and voltage used. "

A plan of lir. Chernishev is under consideration to transmit
1,500,000 kilowatis over a distance of 1,650 kilometers from

 Norway through Germany to France. This plan will use special bu

bars capable of handling 2 x 500 KV DC (ground voltage). -

These bus bars could economically traasmit 2,000,000 to

possibility to the Yellow River transmission olan, but technical
study must be given to the problem of whether to use direct or
zlternating current., The characteristics of dircet and alternat—
CPYRGHT ing currcat are quite different. Using the same facilities and at
the same voltage, more power can be transmibtoc by direct current
because of the voltage-drop, skin effect, lina-stdbility; etc,
vith interuediate direct ground points, insulators cepable of
carrying 2 linc voltage of 440,000 volts direct current could
carry only 156,000 volts altornating current. The coronz voltage
would be 1.6 to 1.7 times that of alternzting currcnt and hence
the corona loss would be less, *

Research now in nrogress on the transformation of alternating
current to direct current and vice versa should solvc this problem
of transmission in altcrnating current versus direct current, All
large transmission-systems planncd in Europe today proposc to use
direct current. Fuburc study must decide whether the Yellow River
plan should usc direct or alternating current.

l
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I. TUTRODUCTION

Li:onz the water power development sites along the Ycllow
River, San-men Gorgc is onc of the amost densely populated arees
and is therefore csoeelclly in need of river improvexent, irri-
gation and flood control. This site also has better comnunication
and transportation facilities thkan any other site, Since it is be-
lieved that this should be the first sité developed, its plan will
oe described in detail, Tt is difficult, hoviever, to approach the
dam site because of a large body of stagnant vater, which makes it
impossible to make definite plans.

These theorctical plane are based on oxisting surveys and
on the reports of persons wio visited the site for othor pur-
poScs,

A1l downstreem vwiater power sites on the Yellow River are
somewhat .similsar, but =zt San-men Gorge the area covercd by res-
ervolr watecr v.ould becomc cspecially large with thc Hncreasc in
the height of thc dam, This arca is heavily populated end may
also contain somec naturcl rcsources. A thorough investigation is
impossible at preseént,

The Ycllow River carries an cxeoptionally heavy silt load 2nd
would fill any rescrvoir within a ftu decades, unless the silting
is prevented somchow, Since thc rescrvoir would thereby lose all
value, mecasurcs should be adopted to cxtend its life 2s wmuch as
possible. Reforestation and soil conscrvation in the hecadwater
arca should norimelly bc accomplished before constructing any res-

_ervoirs, but thnc construction of dams to control the Ycllow River
floods should not be dclayed c¢ven a single day. -Furthermore,
clcetric power developmant is urgently needed in ‘the Orient.

A second plan was thcrefore considercd to construct low dams
which would have relatively small rcservoirs that would not flood
largc arcas, meanwnile naking proparations so that they ceald
later be developed into the rcouisite large dams,

The following discusses principnlly the first »lan for a res-
crvoir with maximum water level of 350 moters (from Tang-%u) and
then trcats the sccond plan to construct thc dam in two stoges,

As there is inecdequate time to describe cach plan in detail, the
sccond plan will be summarized only. San-men Gorge has for some
time attracted attention in Yellow River conservation plans as a
dam sitc. The best material dealing with this site is as follows:

1. "Rough Draft of Water-Utilizotion Plans for Shansi Province!

2. Lliasscun: "Hesearch on ‘the Control of the Ycllow River
Floods by Retcation Basins" (1936)

3. Topographical }ap (1/5000) Survey by th¢ Committec on North
China Water Utilization (1936)

- 4ll these works considercd dams for flood control and reid no
attention to hydroelectric pover,
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No existing survey rcports specificallv suit the purposes
of Yellow River hydroelectric plan, but investigation of the site
has progressed considerably and therc is morc -accirnte informa- -
tion abont this sitc than .for ‘any other, - Although this infor- "
mation-is incomplute; wetualtihvestigetions ahd detailed stirveys’
should check the accaracy of the cohclusions, e o

As mentionod before, in:1926:the-S, FElidsscn treéatisc called:
"Heseerch-on the Control of the Yellow River Floods by Réténtion
Jasins! was published, HNotcs were taken on this survey by him
and consequently vie 'are now'ablc to estimnte the conditions of
the Sen-men Gorge sitc, The cssential traaslated portions of -
his treatisc arc mcntioned below for reference, & o

Since San-merd Gorge is 25 kilometers downstrcam from Shan:
and only 10 kilometcrs from tihe ncarecst railrdéd“s@ationlon the -
Lung Hei linc it is the most accessible of the Yellow River =
water power sites, The road from thc railroad to the éngincer-
ing work shop is very poor, but an cvenly sloped- road from the ‘
nearest station (Fz'u-ciung) to San-men Gorge could be'cbhsjpudt7j'
ed quite oasaply. At the rapids of San-men Gorge, bethusc of
two islands composed of bedrock which jut out into the Yellow
River, threo stremais 60 Go 40 icters wide have boon lfor wie T
stroam on the south side is called Kuei-mea, the central stroam
Shen-men and the stream on the north side is callcd Jen-men or
Hieng-men. s small boat can cross the central stream, and vihen
the stream is lowi, onc ecan wadec across the stroam on the north
sidc to.the north island., Only the strdam on the south side is
crooked -end the small awkward boats of this district arc barcly
able to cross, Vhen Eliessen inspeeted the San-men Gorge rapids,
the volume of flow of the river was about 500C cubic metérs per -
sccond and the.river :formed threc ‘streams of rapids, The esti-
mated difference-in the water level below and above the islands
was at least 4 to 5 meters. - The total width of the fhree streams
was not greater than 100 moters, and because the differcnce in
water levgl was about' 4 meters, tie depth was estimnted to be
from 7 to 8 meterss . Assuming that during the low water period
there is np water in the Jen-mon stream, thesn the other two
must be slightly deoper: than' the above cstimate but not decper ,
than 10 to 12 meters., It was Estimated thet during the low water.

b

period they mey o no'decper thin 6 to 8 meters. Owing to the
speed of the currcnt, of course; gravel and scdiment nre not de-
posited on the bedrock of the river bed. If the two streams, ~
the Kuei-men 2nd the Shen-men were very deop, their currcnts
would be calm during low-water pericd. On t'e other hand, if .
the water flows fast cnough to cause whirlpools, this indicatcs
that the water is ‘decp.. The bedrock 6f ‘the Kuciemen is very
hard gneiss and granite. For this reasorn, the water flow has

the seme since time immemorial, ” The bedrock cﬁ San-men Gorge™ .
is very hard and can thercforc chdure the erosive agtion of the

upper reaches for ages. . Howoevor, it chonics' to quiic 5000 cupm
rorprio and -gediicntery surats whcrecvey “he védroe!: of Whc e
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not awuch of aa abresive sffect and as a rosult, it has yamiined

scdiments; it has preserved the ‘same slope of "the riverded of thc |
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bonke nrojcets out tmio uhc river, ond it is feoroed thet in sone .
placcs the main bedrock is composed of shole: ‘and s~ndstone, The .
line bctween the granitt and sedimentary rock crosscs the river
obllqucly from the dam sitc on the north bank to the south bank
above San-men Gorse. The bedrock upstream from this line is
metamorphic and sedimentary rock. Thc south bank consists on-
tirely of hard, camplex rock structure but on the north b=nk,

only the lower strats is hard rock; the upper strata being soft
metamorphic and scdimentary rock. To what extent thosc facts

1will ‘affect the dem constructicn is hord to predict; this will
have to wait for the rusults of futurc survey and research. :

The above is according to Eliassen's remort, He further
states that the north and south banks are hnardly high enough for
the construction of = dam 60 metérs in height but just which
sitc he referred to 1svnot clear. From inspecting thc 1/50000
map which is based on zcrial photographs or Lap No 2 draftced by
the Yellow River Watecr Utilizntion Comumittec, or if possible,
actual photographs of th. dam site, one would conclude that _
there are mountzins thcere thot should permit the construction

f a2 dam about 100 meter: high, He may heve becn reforring to
the plain in the upper reaches of the river but this is not
Hecessarily truc,

III. TUHE DM , “LOERVOIR AND AMOUNT OF USABLE WATER

Since Eliasscn has already drawn up planc for the ‘construc-
tion of a flood control dam at the site, and the Chincsc Com-
mittec on the Survey of the Yellow River hes charted 2 map based
on actual survey, this place has becen selected as the site for
the dam. Furthermore, because there is a considarable gradient
downstream from San-men Gorze, (although the difference depends 4
on the volume:of wrter the f2ll is about threc meters) and if
the geological conditions are the same, thc question of whether
the dam should be constructed aboye or below San-men Gorge
should be carefully considered. It may be necessary tc install
a waterway of considercble size to produce a syitable hea
This will be investig:oted carcfull: n~nd deeilded upon l‘tcr. For
the present, we will arbitrarily choosc the site above San-men
Gorge., If river transportcation by boat werc to begin in this
gection of the river, it would be advantagcous toc rnaisc the water
: level to the water level upstream at the drainnze poiat of Yu-
men-k'ou.

Beczuse of the filling-in action of the silt cnd the grent
variatidn in the amount of water flow, it would be advisable to
cvcn tic flow with a large capacity reservoir. This capracity
can be calculated from past records of waterflow., We have re-
cords of the flow at.Shan-hsicn compiled by the Comuittee on
the water Utilization of the Yellow River and 2 summary of them
will be found in the annexed ilap Chart Mo 1. Its origin is ui-
known, but this blueprint of a graph representing the volume of
water and water level over a period of 17 years (1919 to 1935),
was found and it appcers in this document in adjusted form.
These records contain information noted in the document "Huang-
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ho-chik" and othcrs, ﬁnd althouah it is & ruCOrd of the same
year, there is a sl;ggt discrepancy and is difficult to deter-
mine which is correct. The figurc for the greatest flew is the.
one given in thesc rccords, but in any:casc, there isronly o .
difference of less than lOv cubic meters per second. A4s is
shown in the annexed mep, the velume of flow of the Yellow River
differs greatly f rom ycar to year. The ratio betucen the ‘volume
of flow during the year Oof least flow (1928: 20,500,000,000 '
cubic meters) and the volume of water flow durlug thc vear, of
greatest flow (1921: 66 ,500,00C,000 cubic meters) is 3.25.
Thereforey; in order to}Makc the;San—mcn Gorge nydroclectric’

povier plant most efficient, the volume of woter flow will have
to be regulated year after yeor so that even during dry years
auxiliary power plants will not bc nccessary., (Tables 1 and 2)

In order to do tihis, not only season2l regulation for one ycor,
but regulation of the water flou yeor after yenr will be nccessary.
To determine the nmount of viater to be used according to the above
mentioned grapn, v will have to estimate the amount of rescr~
voir w.ter from tne groph shouing the nrount of water flow in
Chart No 3. 3ecausc of the settling of the silt in the rescr-
voir, the nuwbor of years we should-set as our obycctivc Nlll
pOSu a conalucr‘olc problem.

.

If we take the first plan, in view of the fact that the area
of the reservoir's slack vater will “e very great, the area being
“a livelihood for natives in this area, and oecause it is thought
that the reservoir area nay contain natural resources "the height
of the dam cannot bé determined by simply referring to the grnph
of the volume of wateér flow, At present, the only known.noiursl
resources is the salt of the lake near Yun~cn'en;'1n Shansiy’

For the present, we plan to set the height of tlhe dam to' save
this lake. The elevation:ef this salt lake is not accurately
o, and has only heen cgtirclod froa tho clevaiionm of 4he’
Ta~t'ung-Feng-ling~-tu railnoad. The 3u River, which flows past
the Yun-ch'eng ares, forms gorges in its lower reaches, 3y
cutting it off here, if it %»ill be possible to, pump the water of
the Su River ipto the reservoir at San-men Gorge, the full water
level of the reservoir cain'be raisecd, Since agp. investigation of
this at the present is impossible, we will. tentatlvely assume |
that the maximum elevation at which the water will not cover the
salt lake is 350 neters above sea level, : The discharge level '
at the Yu~men~k'ou hydroélectric plant is 366 meters, »so the te-
maining usable head is 16 meters. In this case, if the dam is
-sunk to a depth of 1% meters below the river's median water ldével
and the height above water at full water level is two meters, the
overall height of the 'dam vill be 86 meters and vill contain about
1,400,000 cubic metors of concrete, If the -ater were permitted
to rise ap to 350 meters above sea level, as shown in Chart Mo 4,
at first, the amount of reservoir water uvould be more than L0
billion cubic meters., In the event of cubtting off the Su River,
with 15 meters of effectivc reservoir water for power generation,
the volume for river control would be more than 35 billion cubie
meters: This volume is suffieient for regulating the amount of
water flow of the Yellow River, This regulation will be even
better when the reservoirs are constricted throughout the length
of the Yellow Hiver so that the burden at the San-men Gorge roeser-
voir is lesscned,
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From 1919 to 35 the average volume of water flow was 1365
cubic meters per second., The viater to.be utilized for electric
Y power is the amount which remains after sdbtracting evaporation
and the amount of water used for irrigation, etc. The amount of
water evaporated per year according to records of various places
is 1,000 meters. Supposing that the average area of the reser-
voir water were 2,000 squere kilometers, the total emount of water
cvaporated would be two billion cubic meters. This would be about
63 cubic meters per second. The average amount of utilizable water
after subtracting water for irrigation, cte, is 1250 cubic meters
per second. The maximum amount of utilizable water should be de-
cided by considering the amount required for production of electric
- power. If this load factor is taken at 60 percent, the maximum
amount of water used becomes 2100 cubic meters per second,

Table No 1

" Tablec of the Yearly Volume of Water Flov:

at_Shan-hsien
Year Total Volume Average Volume Maximum Volume Minimum
of Water-flow of Flow (cubic _of Flow (cubic Volume of
(cubic meters) meters per sec)  meters per scc) Flow(cubic
' meter per sec)

1919 4k ,430,000,000 1,408 14,720 115

1920 57,210,000,000 1,809 8,690 190

1921 66,540,000,000 2,110 ‘ 11,110 300

1922 44,470,000,000 1,410 _ 7,800 280

1923 52,170,000,000 1,654 - 10,200 340

1924, 27,960,000,000 . . 884 Ly 400 250

1925 52,690,000,000 1,671 14,880 220

1926 20,950,000,000 938 9,100 150 !

1927 40,070,000,000 1,271 6,700 120

1928 20,490,000,000 448 4,750 130

1929 35,600,000,000 1,129 -12,380 220

1930 33,960,000,000 1,077 . 8,180 150

1931 31,%30,000,000 1,006 . 4,850 250

1932 .31,120,000,000 984, . 10,900 180

1933 53,360,000,000 1,692 21,150 185

1934 45,840,000,000 1,454 9,800 - 200

1935 64,360,000,000 2,041" . 18,200 410
Qverage 43,030,000,000 1,365 10,459 217
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“Pablé No 2

Table of the Aversage Volufe of Water Flow gach Koﬂﬁﬁ é@ii:‘ffﬂ
Suanhhsicn:§;9l9 to_1934) T

Month =~ ' Total Flow" =~ Average Rate ot Flow

, (cubic meters) (cub;c mqters per sec)
January 1,120,000,000 "'*‘”'382 ,
February 1 130 OOO 000 468 -
March 1,7 000,000 663
April 1,870,000,000 - 721
May 1,980,000,000 _ 739 .
June 2,800,000,000 © - i 13082 o
July 6,870,000,000 ot cRlsey oot
August 10,140,000,000 © ' 3 787 -
Scptember 6,330,000,000 22
October 5,370, OOb 000 . » 2,005 .
November 2,600,000,000 o1, 002‘ s

December 1,130,000,000 ' | "423

IV. EFFECTIVE HZAD aND ELECTRICAL GENE:ATIVE POWER

As mentioned in the previous section, the maximum water’
level is to be 350 meters above Tang-ku, the datum peoint.
If building a high dam is conéidered impossible; as a second
plan, the highest .ater level during the first phase wiil
have to be 325 meters as at T'ung-kuan and during the second
phase,. the water level will be raiscd to that of the first
plani:. The discharge level will 'be dceided by the site chosen
for the' construction of the dam. Tentatively, we shall choose
.a site upstream froa San<men Gorge, It is decided that the
generating plant should be constructed directly downstream
from the dam'and 'that the discharge level calculated be 282
meters above seca level. Sidce this reservior is to bc used
to control flood water, the-necessary ¢apacity for this must
always be left in the reservoir,  If the depth of watcr used
for this purpase is'thrpe'mbtcﬁs;‘then-at first, the volume
of the reservoir water will be 'severi-billion cubic mcters.
_For the time being it may bo -possible to reduce the amount of
flood water, Even though the reserv01r were filled, if -the
silt were let downstream by means of the’ surplus water dis-
charge gates installed in the upper part, a'certpin reser- |
voir capacity would pcrmanently remain, - If it” proves pos-
sible to raducc tho {lew of Llded walcr fro: ls ¢ 1Ld¢n41q;'
25, 000 cubic meters per sccond to 15,000 cubic meters per
gecond, there will be no dangcr to the dgm constructions
downstnean : ’

o Neyt we shall caleulate the gencrating power, assuming |
that the loss of heéad in conductlng‘water to thc turblnc 1s,f
one metqr of. water. Coe
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-Table No 3
Nex water level "i"~“f{A" 350 ri-above-sea level
Min water level R 330 m ahove_sea level -
Depth of -utilizable water 17 m above sea level
Mean water leve1 Y . 342 m-above sea level
Mean total head =~ . 0 m - : ] )
kean effective head 59 m . . \
Depth of water used for AT :
: flood control 3m L
Wax effective head bhm. -
Discharge level 282 m abcve sea level

Despite the nead, the celculations of tho generating powcr
show the efficiéncy of bhe turbine to be 89 percent, the effi-
ciency of the generator 96 percent and the cemblned effxciency
to be 85,3 percént., - .

Assuming the maximugp amount of utlllzabie water to be 2 ,100
cubic meters per second, the generative power and the amount of
electrical power produced is as shown in Table No 4.

Table No 4
lax output - 1,123,000 Kw
Power generated ‘ 5,160,000,000 KWH

V. SILTING OF RESERVOIRS

Accordlng to the 1nvest1gatlons to date, the averagc annual
flow of silt at Shan-hsien is eutlmated to be about 1,050,000,000 -
cubi¢ meters, If all this silt were to settle in the reserv01r ’
and even if the capacity .of the reservoir were 40,000,000,000
cubic meters, it is calculated that within zbout 38 y@ars it would
be completely filled. A4ctually only at first would all'the silt
settle in the reservoir. It is difficult to predict how it will
settle later since this will depend on the terrain, the design of

the dam, the way thp dam is operated, and many other factors,
After is has been filled to a certain extont, however, the flood
water will flow through 'the flood gates and the silt will not
settle as.at first. Besides, the fact that the flood water con-
taining the most silt will be discharged through the f{lood gates,
a change in the slope of the ‘river upstream is expected so that
a consmderably grezter number ~of years will be required for the
reservoir to fill. after the construction ‘of ‘the -dam, the devel-
opment of the site af Ching-shui~ho 4nd other sites will ‘even

the flow of the upper reaches of the river: -Since tblsrwgll
serve to regulate the flood water, 'it will reduce ‘the ampunt of
water for San-men Gorge to handle and will also scrve as a silt-
stop. As a result, the life of the San-men Gorge reservoir will
be extended, Wwithin 40 years it will have paid for itself com-
pletely and it would be best to leave' subsequent plzns till then.
As far as river conssrvation is concerned, by these means we will
probably be able to control the flood waters satisfactorily.

It would be'very difficult to make an accurate estimate of
the storage capacity. Judging from the width and depth of the
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overflow and the fineness of the sediment, however, it can con-
clusively bé& said: that the slope of the. rlver's bed will remain.
fairdy moderate. THereforej it is thoughtrthat a.capacity of at
least one billiofi“cubic meters can be permanently maintnined, .. .
Such & capacity will definitély diminish the flood waters consid-.
erably. ¥eanwhile the-two sitcs dowdstroam will have. been-dcvel-
opcG. It would be .very effeqtive to ledve the excess flood vaters
to them. Consccuently it is thought that this filling-in action
will prescnt not. too difficult- a problem sSo. far 'as flood water
control is concerned. It is enly with regard.to the even rcgulat-
ing of the water flow :that a:.ceértain amountrof inconveniencc will.
be encountered over a period of a few decades, As soon as the
Ch'ing-shui~ho rescrvoir is filled ina,trcgulation of -thc water
flow will bccome almost impossible, This:will: probably take’weli'
over a hundred years, By this timc the.reforestatien of the hee
water area will have bcen expanded: to include the.tributaries and
a thorough national soil consgrvation program will have been ef»
feeted, Wwith the advance in pngineering technique, our present ...
anxieties will be relieved. {Taking the gigantic dams of the world
and UGA in particular, there is a smell differencc in the number
of years requlred to fi1l in g reservolr as compared to a 81mllar
reservoir in the Yellow River,)

VI A BRIZF QUTLINE OF THE CONSTRUCTION PLANS

In calculating the’construction cost and in investigating:
the methods of constructicn, we must consider the formulation' of
a plan in its sutline., . It would be.best to develon this type of
site into a das=-type hydroelectric plant, At San-men Gorge there
is a'waterfall which has a head of thréc to four moters, 3Because
of the.faet that thic rapids are quite swift, we are planning either
to construct a considerzbly long waterway ana to usc its head as
mentioned before or to incnease the head by placing the dam below
the waterfalls. The river in this section is very narrow com-
pared.to:the. amouht offlow.andithe:slope is very marked,” The
question-as to whether or:hoy it-would be advantageous to place
the' dain above: San-men Gorge,. construct & watcervey apd make use of
the head, must be. dé¢cided. after. CITqul<invowtlginonc .. Now sup~
pose ve tentatlvely choose.a ddm site upstream from San-men Gorge..
We will adept o plan, whiech will call for an overflow type gravity .
dam made of concrcte. The hydrpclectric plants are.to:be. placed
as near to the dan as posslble 50 ab not to obstruct:the: fipw.of
water from the flood gates. . Hydroslectric plants. offefusl size. .
will be installed on either bank of the river.' In view.of the
fact that tho river is nakrow, iduch rock on cither bank will
probably hzve to be cut away. before the hydroelcctrlc plant is . .
installcd., (Refer to i.ap No 5) v e it

: The maximuy flow of flood water: as recorded-in 1933 was
23,000 cubic meters per second, Inltialiy, we wili be able to
concentrate this totcl: amount- of. flom in the reoscerveir. :Later,
should the maximum rzte of flow be as high as 25,000, cubic meters,
per second, this can be lowered to 15,000 cubic~mcters per. second
through:flood cortrbdl mezsures, . Therefore, - the: flood gates must. |
be, able!to handle 15,000 cubic meters per sccond. In actual con=-
i Lo N
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struction the gates will be designed to handle 30,000 cubic meters
per sccond and prov1slonﬂ for emergencics may h“ve to be madé,

In order to control the flood waters the upper portion »f the
reservoir will always be opeh.. Tnerefore if the flood waters do
no% oxcced tho normal c.aount' (25,000 cublc meters per secpnd), it
cdn be easily reduced to 15,000 cubic: meters per second, .

In order to eliminatc silt most ¢fficiently, the flood gates
should be placed as decp as possible, Let us assume timt the
silt outlet is coanstructed to 12 meters wzter depth.

The conduit will run from the water intake which will be
attached to thc mountainside, through the water pressure tunnel,
directly into the turbines, Pressure-controlling water tanks
will not be used. One tunnel will be connccted with cach turbine.
. THeir average length will be 250 meters and penstocks will be
installed in the tunnels and will be connected with the turbine,

VII METHOD OF CONSTRUCTION

A. Facilities for the Transportation'of Construction Matcrials

This site is about tcn kilometers from the Tzu-chung station
on the Lung=hei line. - A linc which will créss the Chung-tiao
mountain range and conrect t.e cam site with the Yun~chteng
station on the Ta-t'ung--Feng-ling-tu linc is also under con-
sideration., This would bec 2 direct line of 40 kilomcters. De-
pending upon the terrain, the connection of the Ta-t'ung--Feng-
ling-tu line with the Lung~hai ljne at the dam site will contri- N
bute to the construction of the dam, and as a futurc industrial
transportation line, it will assist grcat ly in the development
of north and south commrunications. : :

Although considerzble difficulties would arise if- construe~
tion work is to be begun before pcace is restored along the Lung-
hai line, it would probably be best to lay a track from Yun-ch'eng
or An~i, (& road is now open between An-i.and P'ing-lu), Which-
ever track is laid, a large type locomotive should be used on a
standard track (4 feet.S% inches in width) so that the construc-
tion will proceed at & normal pace, Because of the problem of
meintaining the peace, it is difficult to decide vhether to use
the Lung-hai line or the Ta-t'ung--Feng-ling-tu line. This pro-
blem will require careful study. Fer the time being we will de- -
cide to lay a track from both the Hui-hsing-chen station on the
Lung-hai linc and the Yen-ch'eng station on the Ta-t‘ung--Feng—
ling-tu line.

B. Cement Factorles and Sourccs of POWbr for Constractlon

For the lnstallation of the San-men Gorge Dam more than ‘
400,000 metric taons of cement will be necessary. At present
there are no fectories capable of producing this amount in this
neighborhood, Ihurefore, we shall have to install factor;es to
supply this amount, FEor the dam itself, a yecarly outgut of 150,
000 metric tons will be sufficient, but Because it will probably
be necessary to supply nearby engineering projccts, it would be

154~ -

RESTRICTED

Approved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5




oo

o2

£
H
“‘n
¢
:

e e T

0 s manie g

Y

e A\\(pFE)roved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5
CP

GHT )

RESTHIGHD

better to install f&ctoriesqcéﬁabié of producing 200,000 metric
tons. .y s :

Just where to install this factory<wi%;,be a problem. From .
the standpoint of natutal resgurces, pfobbb;y:ﬁhe I'in-ti-=Kuan-
yin-tung area along the Lung-hai line would be best., Tt scems
that limestone, coal, clay, and gypsum, which arc all necessary -, -
for the praduction of cement, are produced in great quantity in.. .
this area. According to records, this area is called the Hsin=
shing coal field. 3oth bituuinous and anthr-cite are mined here, -
from & deposit of 1,300,000,000 metric tons. It sccms tpat lime-,
stonc is produced cverywhere in this arca, but its quality is
not xnaown. Although the existence of clay has not becn ascer— ;.
tained, geherally the loess of North China contains amounts of I
silicon dioxidc, aluminay iron,etc, suitable for usc in the ‘manu~
facture of cement vith the possiblc addition of small =mounts of
cortain materials, Gypsum of excellent quality produccd in P'ing~
lu-hsien, in the southern part of Shansi, is suitable for thc i
manufacturc of cemcnt, The steam-clectric plant which will sup--
ply power necessary for the cement factory end for use in con- PRE
struction is begun. If the Min-chih area 2long the Lung-hai
line proves to bec unsuitable becausc of loeccl disturbances or
for other rcusons, a plan is considered to place the ccmont
factory in Ho-nan or Chcng-hsien with a view to using the Lung-
hai line in the future, If the factory were nlaced a little
farther away in isin-hsiang, vic could gradually make our pre-
parations, OClace it is impossiblc to install stcam-clectric
plant cquipment at lsine hsiang which is so far avay, it would
bc wisc to install it at Tun-ch'eng and transmit the povicr from
there (distance of 40 kilomecters), It would be a good idea aiso
to use clectric power generated from the surplus heat given off
during the process of manufacturing ccment, . The amount of clocte
rical power nccessary for construction can be decided only after
a careful investigation of the construction methods to be usecd,
but it will probably be ncéessary to install equipment capable of
producing 6,000 kilowatts (taking the period of construction as
five years). -Assuming that thc Lung-hai line may not come undcr
the control of the Japanese Army within the near future, the
cement factory will have to be built at Lin-fen on the Ta-t'ung--
Feng-ling~tu line in view of thd fact thet coal and limestone orec
produced here. Even in this casc Yun~ch'cng would be more suit-
able for the electric power plant. '

C. Cutting the Riveér off and Changine its Course

The volume of flou at low water st this site, as shown in
Table No 5, is 276 cubic meters per sccond. In view of the fact
the width of tic river at median wafer level is about 200 and
several tens of mcters, it will probably be possible to construct
the dam by cutting the river off half way from cach bank s wes
done at the Yalu River Dam and-the Sungari River Dam. If this
proves impossible, we must use the @laboratc method used to
construct 3oulder Dam, If this mcthod is used, the construction
costs will increase tremendously. We shall assume, howcver,
that the former method will be possible and make out colcula-
swions of dhe construciion costus on this Desis,.
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Table No 5
Volume of Flow at Low .ater
Yoar - ' Volume -of flow at low water

(cubic meters per sccond)

919 170

1920 : 250
gy - - 250

« 1922 330
1923 ‘ 360
©A9L 310
1925 275
1926 . . 260
T8y 265
1928 ' 195
1929 , 275
1930 200
‘1931 300
1932 230
1933 240
1934k 220

- 1935 470
Total L5700
Average 276

VIII. MATERIALS NECESSARY FOR THE DZVELOPLENT OF THE SITE

It may be foolish to try to caleculate the amount of the
various materials nccessary for the development of such a large
hydroclectric plant, but when deséribing this sort ¢f site, the
first things to mention should be construction costs and the
necessary materials.  For this reason, 7 rough.calculation of
the materials necessary for the development of this site, based
on the calculations of the niaterials required in the construc-
tion of the large capacity hydroelectric plants on the Yalu and
the Sungari Rivers and other places, is shown .on Tzble No 6,

(See Table 6 on following‘page)
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Tablé:Nd 6

Outline‘bf i terlals chulred for the San-mcn uor L ;ovcr S
o Development e e Lt
Iron biateriels L " 100,380 metric tons
Itcms )

Eguipment for temporary usc in,construption

Railway for transporting materials
(15 kilometers) _ L o ,
-Rails and accessorics 1,650 mctric tons -

Bridges, statlons, etc, 750 metric tdhs»““‘
- Lacomotives - (10/150-tonacrs) : 1,500 mctric tors
Freight-cars (100/15~tonners) . . 1,500 metric tons:
Total 5,400 metric . ton§ -
Noues

. Track to connect YUn- h'eng and
- the dam site - =zbout 60 km in length

Rails and accessorices 6,600 mctric tons
Bridecs, stations, etc. : :
(estimate) 3,000 metric tons
i.a. the approximate in-
crease is v 9,600 metric tons

- Power generating cquipment
Stecl requirced to sct up a steam-
clectric power statlon producing a

maximum of 7,000 kilowatts * 700 metric tons
Essential machinery (including repair.

nhterlals) ‘ L A 19,700 metric tons
“Twal - o , ... 25,800 metric tons

Permanent. equipment for use in civil enginecring works

Reinforcisg rods for usc in the dam  ° 2,000 metric tons
Reinforeing rods for temporary . o o
installations . 1,460 metric tons
Penstocks 16,800 metric tons
- wire . . 1,000 metric tons
‘Iron for power stations .. © 7,200 metric tons
..Outdeor installations " " 500 metric tons’
Flopd-gates -, . _ 3,800 mctric togs:
Overflow-gates , ’ 1,700 metric tons
. Other. , ' 1,720 metric tons -
Total . _ 36,180 metric tons
ater turbings and dynamos .~

Calls for the installation of 12 tubbincs with a anit
capacity of 100,000 kilowatts (including primary. trans- -

formers) 38,400 metric tons
Cement approx 440,000 metric tons
Timber raw lumber approx 100,000 cubic meters
Copper ' Approx 3,000 metric tons
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IX. OUTLIHE CF TWE CONSTRUCTION COSTS

This theoretical vlan has been dravn up vithout careful in-
vestigation, -thercfore it is extremely hard to make estimntions
of the construction costs, ¢ have made our.calculetions teking
into consideration the present prices, wages, and lalor

force necesgary and using the Sungari and Yalu Aivers and others
as refercnces, Thesc caleulstions appear in Table No 7, Next
we vill describe the fundamental suppositions used,

A Cost of Railroad Construction

When the wator level is raised to the maximua of the first

" plan, 350 meters above sca level, the Lung~hai line and the Ta-
t'ung-- Feng-lidg~-tu line will be submerged by water for about
100 kilemeters. & track to supply the construction matorials
should be laid from Tun-ch'ecng station on the Ta-t'ung~-- Feng-
ling~tu line to the P'ing-lu arca in order to connect San-men
Gorge. If an extension of this line were built to conncet the
Lung~hai line, it would not be necessary to lay a track through
the flooded area. For thc time veing, however, the calculations
are made on the basis that the entire linc will have to be laid,
The cost of laying the track will he 200,000 yen per kilometer and
the entire length of the cxtonsion will be 100 kilometers, This
estimate includes all costs such as.bridges, stotions, cte. The
costs entailed in the laying oi the track to conncet the Lung-hai
line and the Ta-t'unz-- Feng-ling-tu line which will pass tne dam
'sitc, should not be =ssirncd vholly to San-ricn Gorge. This line
will also be used to tronsport materials for t.e construction of
other dams upstream ~nd thereforc they will sharce the cost of
laying this track.

B. Cost of Land Compensation

If the surface level of the reservoir water is raised to 350
meters above sea level, it will reesult in a still water arca of
about 2,000 squarc kilomcters, This wpoa is known as the heart of
China and as will be desceribed later this arca is densely populated
and under heavy cultivation. Just how to pay for the land to be
used may be 4 problem. The calculations of the amount to be paid
will be made on the basis of the present land prices in Northorn
China., Well-cultivated land siiould cost about 50 yen per mou nnd
land in former river beds should cost about 20 yen per mou. .t
this rate we should be able to purchase cnough land, If this arca
comes under new political control, however, it will not be necesw
sary to pey for land at the rate nentionod abovo, I the old
Yellow River which runs towards Hopeh and Shantung is used as the
course of the river hereafter, the greater part of the new Yellow
River which flows south from west of K'ei-feng will be unnecessary,
-+ [+e will move the settlors here and thus the problem of scttlers
- in the area required will be solved. hen levee works and irri-
gation projects have been qompleted, the population per unit area
[#ill increase gradually, At present, we can ‘expect tLhe price of
land to 30,000 yen per square kilometer,
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We shall assume bhat thu construetioa mcthqda used: on the
Yalu River will be suitable, and we shall tentatxvely assume
these cxpendlturcs to be cight million yen. o

D. The Qost of ngpgrarz Eguiggent S _AGZL

The cost of temporary equipment should not necessarily
be included in thc cost of construction. As a’.gons der=ble
amount will remain, it would be a good idea to caled atc the
costs which must be born by San-men Gorge cxvcnditurcs. Not
counting the steam-clectric 'plant, cement factory or- railxay,
etey, the cost of 50 porcunt of the new construction ‘machinery
will be included in thc Senemen Gorge construction costs. The
cement manufacturing cquipment will be ropaid at about three
million yen on the yearly output of 150, 000 motric~tons (for
5 years), The cost of constructing the railroad for trans«
porting the materials will of coursc not come under the con-
struction cost, If the railroad running from Yun-ghteng via
San-men Gorge, 4o the Lung~hai line is used in plaee of the
rebuilt reilroad the cost of railroad reconstruction will not
be required. It is not neeccssary to include the total cost
of the steam-clectric plant equipment in the cost of construce
tien, Here, the rcpayuent will be at tic rate of 500 yon per
kilowatt including the cost’ of opcratlon during thc construc-
tion of tﬂc dgn.

N

E. Cost of Llectrical Construction

With the cxcestion of the: construction of the fqundatlon
of the power plant, the primary transformer gquipment, the
. turbine gencrator, the construction of tht superstructure, the
machinery ctcs, w11l be inoludcd in Lo cosu8. TH is cploulpuod
that the cost of tic cquipmont will be 100 yon per kilowatt
produced., This may be a slignt underestimate, but with the
improvement in engincering technique, by the time the Sen-men
Gorge hydro-electric plant is bullt the cost will proRably
be reduced to this ampunt.

F. Basic Cost of Electricity'

What we should take as the interest rate in the calculation
of the cost of tie hydroelectric plant is diffieult to decide.
Generally, in North China, the interest rate is frirly high,
however, in the present’ case we will take the intorcst rate
as 7 pcreent per year. *.c will assume aeprec1ation in 40 years
for the engineoring construction and 30 years for the clectrical
installations, the rate of depreciation being 4.5 perecent. | As
there arc no ¢xa.ples of hydroelectric plants of such large cap-'
acity in Jorth China, accurate figurss for the maintenance and .
operational costs cannot be c1tcd The - cost price will differ ..
.greatly.adcarding te whathér “or not all the clectric povcr mon-

- tioned before is consumed. Taking the intcrest rate, payments
on the original investment, maintenance and operational and
other costs as 12,5 psrccnt of -the construction costs, the cost
price of gencrating electric powor %11l be 1 sen per kilowatt
hour.,
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Table No 7 ,
Qutline of the roggh eat;mgtes of the cost cf vonstrucQE__ (Plan 1)
of . thc Sen-men rg OWer eve;oanent . ‘
e i :
' ‘ Items "72 b Coat (Unit Romérksf
; ' : 3 l)ooo.) .
Expenditure for bntirc work 442, 130 K
Use of land and indemnitics” 89,3&0'; v o E
 Railway reconstruction 22,000 ¥ 200,000 per km
Indemnities for still- ‘ . - -
water area ", 67,340 ¥ 30,000 per sg km
Enginecring vorks S 96,700 . .
Cost of dam 49,670 .- ‘ ; "
Excavation 2,400 ¥ 4 per cubic meter -
Concrete 28,000 ¥ 20 per cubic meter
‘Water diversion 8,000 '
Overflow-gates ~ 2,550
. Intake~-gates 4,200
Misc equipment 4,520
Waterways 47,030
Intake-equipment 5,040 :
Tunnel excavation 4,140 ¥ 30 per cubic meter
Concrete for tunnels 2,840 ‘¥ 45 per cubig meter °
_Penstocks 25,200 = 5 m in dia, ¥ 1,500 per MT
Excavation at Power ¥ 8 per cubic meter
 station 1,250

Reinforced concrete,
etc., for power ste 1,800
Discharge-gates 2,100 '
Miscellancous equip: 4;660 S
Electrical construction 120,000 ¥ 100 per kilowatt

Temporary installations 60,980
. Building railway . .
’ for transport 4,500 15 km ¥ 300,000 per km
- Locomotives and )
freight cars 10,000
Steam~electric power 3,500 to preduce a maximum of
stations . 7,000 kilowatts
Cement manufacturing = 2,930 cost of redeeming the initial
plants investment in cement plants

produeing 150,000 MT per year
Various other o
machinery 21,670
Temporary buildings 10,840 5% of the cost of both engincer=
: ing and clectrical works

Motive power 2,000
' Other ' 5,540
Other items © 66,440 . .
© ‘Survey and super- 16,400  17% of the gost of the
' - intendence ) ' engineering works -
T Interest on the loan 44,000 assuring 6% ycarly: for 4 years
Other =~ - , 6,040 : o .
Emergency funds . = . 8,670
Construction cost per kilowatt ¥ 394 )
Constructicn cost per kilowatt-hour ¥ 00,082

Basic generating cost per kilowatt-hour ¥ 00,01 (1.5.,12 5% of the
. R constructlon cost) .
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X.' 1ETHOD OF P,YING FOR ‘THE CONSTRUCTION COSTS-, . . ..
This sitc, in comparison #ithiall:the othict sites on the .
Yellow River suitaﬁle‘fbffdévplbpmcnt as:hydroelectric power -
plants, will be particularly valuable. for surnoses .. othor than- ..
the gencration of electrical powery 3ince it will be espeeially
cffective for river conservat ion’ and waler: ubilizatioh, the con~
struction cost should not- be:iict by the:hydroelectric power- .
alone, The cost of the cquipfient dircct;y used: to generate elece
irical pover ill be paid by{clect&ic‘poﬁér;fbgtiLho eiher oxpon-
ditures will bo met by the nrofits from %ho river -conservation..
trd other .ater utilizotion projects (canals;, irrigation). .. There
. is not time to calculate thé proportions of.the .costs: to be met
by these various enterpriscs, but, later, -thesc costs will be .. - .
decided upon after a careful investigation, In our prascnt
calculations all the transportation and construction costs are
to be met by the returns from the sale of aydroclectric .power
“only. If for somc reason these estimated costs-inercase, (cost
of land, otc.) this will be paid for from tho ivpefits on. river.con-
servition, water utilization, ete,, and thordlore, he cost of inc
hydroclectric powcr will not Ye-affecteds T Lt - . ..

4L THL SECOKD PiOPOSED PL.N FOR TUE DEVELOF.EYT, OF. -
: SAN= Bl GONRCE : T
As described bcfore, if the height. of the dam were ipm -
creased, the volume ‘of slack water would increase tremeadously;
Consequently, the sroa vhich will be flooded and the population
which will have to be evacunted will be greats If the Chinese
Incident were completely settled, the situation might not present
any serious problems, If considercd from the standpoint &f river
conservation, water utilization and. the development of - hydro-
clectric power, the dim should be as high as possible so that the
capacity of the rescrvoir will be great and so thit-it will be
2ble ‘to stand the great 2.punt of silt,  Tn view. of the large
area which will be flooded, the dam should be made as low: as
possible, The lower the dam, the Less offective it will be for
‘river conservation; water utilization'and hydroéelectric develop-
ment. Consequently, We must consider how low the dam can be -
‘built. The floed water level at T'ung~kuan is 325 meters above
sea level und 4f we made this the full water level, the aréa of
. 8till water would be nuch less than in the cose of the first
proposed'plan}'”Gonseqhently, we will choosc this as the maxi- \
pum Water level for bhe first' phase of the scpond plam. If we.
fizke 1t this leveli” 44 should belquite easy to dam -up thke rivep,
After this canstruction s completed):we shall have to. baild -
homes to “which the“inhdbitaabs'livingtupstneam,in-the'still;
water area’may méve “aﬁd'thCnwaﬁghyll~barry,dut‘the_sahgnﬁwph;sc
~-inercasing the héight of the dam tothe level’ proposed in the
first plan. In the cohstruction plans, the.only: .difference -
between the first‘plan"ﬂnd'the”SééohdﬂiS-the'hgightwoffthe dam;
the installations 1ill be the game. A1) parts must be so con-
structed that they will meet all spceifications even after the
completion of the second phase of construction. . The greatest
problems will probably be the turbines and gencr-.tors, These
problems will have to be given carcful study. At present, we
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cannct reach an immediate conclusion, but it would be best to
install turbincs which will be capable of handling the finol
output. If this proves impossible, we could probably remove the
turbines ofl the first phasc, install them at somc other site

and then install new large capacity turbines during the second
phase, For the time being, we shall assume thc turbines and
generators sultable for the second phase will bec instelled from
the beginning. They will opérate at a low rate of cfficiency at .
first, but after ten yecars, when the second phase has been com-
pleted, they will be able to:operate at a high ratec of effi-
"ciency. Thus, in the first phase of construction; all the elcce
trical cquipient installed will ve "¢ sauc as that %o be uscd
during the second phase., Of course there will be ecuipment such
as transformers, clo,, that ape unnecessary in tac first phase

but for the sake of convenierice, we shall install them as mention—
ed abovec., o

Dividing the construction into two phascs would be morc

cxpensive than constructing the dam to its ultimete height with- .
out interrupticn. (As will be mentioned later, it will mean an .
inerecase of 50 million yen in the total coastruction costs.)
Furthermore, the higher the dam, the greater will bc the r cscr-
voir cgpacity, and the morc cffective it will be in controlling
flood vater. If a low dam werc built, noét all tho water flow
could Be coatrolled. During the flood water period, necarly all
of the floodwater would have to be discharged. Consequently, we
could not expect an even jyoarly output of electrical povier,
Lorcover, there would not be an even ycarly flow of water for ir-
rigation and canals. .us long as the irrigation and canal facil-
ities dre net completed, however, there will probably not be any
immediate need for the water. On the other hand, when prepara-
tions for these facilitics have becn made, it would probably be
advantageous to incrcase the height of the dam in order to prolong
the life of the reservoir. Since it is c'.lculated that even this
large reservoir will be filled in with silt “ithin a few decades,
the number of years required to fill' in the rescrvoir must be
extended as much as possible. The best method of doing this
would be -to reforest completely the headwater area, sc as to
minimize the amount- of 'silt and then to build the reservoir,
By doing this, the life of the reservoir would be prolonged. To
this end, it would bc best to construct first a low dam. Later,
after other water utilization projects, counterucasures against
silting, ‘etc., arc lairly well .uador way, tho hei ht of 4he dan
should be incrcased. '

~hichever plan is followed, unlecss the height of the dam is
finally increcsed, there will be littlec value in harnessing the
Yellow River. The essentlal problem is whother to construct the
dam without interruption (first plan) or to constiuct it in two
phases (second plan). - For the time being, we cannot reaéh a
conclusion regarding this problem, therefore, we shall leave it
unsolved. Specific information of the second plan described .
above appears in Table No 8, .These.plans are the same ds those

of the first proposal except that thc dam is lower, =
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XII. INHA3ITANTS AND :ATURAL RESOURCES IN THE STILI WATER AREA
" ga o -QF HE SAN-MEN. GORIE M-

PR Pl

A« General Discussion

- ‘The larea which:1s expected to be submerged by water as a-re-
sult.of the construction of the:San~-men Gorge Dam is the region
in which early civilization arose. At ‘tHe present time, however,
there are only the traces of past glory. The population engaged
in agriculture is dense in proportion to the area of arable land,
The agricultural methods have remained unchanged since:ancient -
times. Here, the farmers are very poor as in the rest of north-
ern China. Cotton which is important as a commercial product is
‘grown in relative abundance and is the only product worthy of

) special note, 'This area is rith in valuable mineral resources

’ everywhere, and it is fértunate that these deposits are not in
the depressed areas. In the T'o-k'o-t'o area, the Ysllow River
turns southward, flows south through-a gorge in the border be-
tween Shansi and Shensi and then Joins the Lo and ‘ei Rivers in
the Chao-i-hs'ien region. It then makes a big turn eastward and
flows through the northern part of Honan to tne east, In view.of ,
the nature of the terrain, however, .navigation, excent for spec-
ial types of boats, is not recognized as having any value. Be-
cause of an excessive amount of precipitation, the Fen River and
the Wei River spometimes do tremendous damage to the river banks,
As for railroads, the Lung-hai and the Tung-pu RR line can be °
counted upon. The Lung-hai RR line is the main east-west artery
of China. In the expected still water area, it runs from the
Shan-hsien &rea, along the southern bank of the Yellow River
passing through Ling-Pao-hsien and Wen-hsiang-hsiea to Tung-
kuan,  From here, it runs along the southern bank of the Wei.
River as far as the Lin~T'ung area, . Consequently, because of
the dam constructlon, some changes in the present. course of the
railroad 1,ill probably be necessary. - -We do not believe that any
great change need be made in orfler to usé this railway to its
fullest advantage,, . Col .

The Ta-t'ung-- Feng-ling-tu RR starts at north Ta-t'ung and
and runs north and south through Shansi to Feng-ling-tu.. Here
it crosses the Yellow River and is; from the standpoint of the. °
Shansi industries, a very important line which connects with Ttung-
kuan. South of Yu~hsiang-hsien, especially at points conaected.
by the Lung-hai line, some changes will have to be made. Next
we shall try to set forth an explanation by looking at the in-
habitants and natural resocurces, etc,which are concerncd with the
influences of this still water area.

B. The Area and Population of the Still Water Area

The natural resources in the area, which vill be submerged
by water becausc of the dam which 1s to be constructed at 3an-
men Gorge, will be permanently lost., Furthermore, the means of
livelihood will be taken from the inhabitants. Therefore, we
must consider carefully the advantages and disadvantages of con-
structing the dam here., In the final stage the height of the dam
will be 350 meters asbove sea level. During the process of con~
struction, however, the height will be raised by several steps.
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. Table No'8

Plan II for the Sari-men Gorge Power Development

Unit Phase I .. Phase II
- {corresponds
. o ; to Plan I)
Area of drainage basin |sq km 721,500 721,500
Height of intake point meters ' 325 350
Height of discharge pointimeters 282 - 282
Projected amount of B
floodwater cu m per sec 25,000 25,000
Projected amount of ’ a8 '
overflow cu m per sec¢ 15,000 - - 15,000
| Projected height metres 61 86
Length of crest metres 395 450
Dam {Overflow-gates no of gates 17 .17
Exoavation cu meters 400,000 600,000
Conorete cu mcters 685,000 1,400,000
Area Qﬂ stillwater |sq km 180 | 2,244.5
Amount, of | Maximum 2,100 2,100
utilizable] cu meters
water .| Average ' 993 1,260

. Total head 43 68
Head|¥aximum effective meteors .

- head ' 36 6L,

-.| Average effective :

} head . ' 33 59
Generating; Maximum ' - |1,000 632 1,123
pover . ' ol kilowatts

! Average . | - ' 274 590
Yearly output of electric . :
power , 2,400 |} 5,410

oo pL million kwh |

- The presumptive cost bf?qbdst?@piiﬁhlfollows,‘and so far as
the foregoing cstimates permit,” an hypothesis similar to Plan-I

has been laid down and the same ‘st
factors are shown in Table No 9.

andards have been used, - The
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Table No 9

Thc San-mon Gorge power Developmcnt (Plan II) Outllnﬂ of Rouiuly
Estimated Constructlon Costs

Item Estlmauod'Coat”(Unit: ¥ 1,000)
. .. Phasgé; I+ - Fhasc IL
Total construction - 281,070 212,910,
Use of land and indemnities 5,400 . .. 83,940
Railway reconstruction .. 22,000
Indemnities for still-water arca 5,400 . 61,940
Engincering works 56,510 S ..50,340
Cost of dam . 33,060 .. 23,210
Excavation 11,6000 v . . 800
Concrete "13,700 - - 15,000
“ater diversion . 8,000 - . . .:2,000
Overflow gates 2,550 T 2 s 550
Intake gates 14,200 1 840
hiscellancous cquipment 3,010 - 2,020
' waterways 23,450 e 2_7,130 S
Intake equipment 5,040 . ;... 1,010
Tunnel excavation 2,420 -~ 1,720
Concrete for tunnels 1,660 - :::. .-1,180
Penstocks 8,280 16,920
Excavation at power station 770 - S .. 480
Reinforced concrcte etec, for .
power station 1,050 . - . 750
Discharge canals : 2;100 . 1,000
hMiscellancous ecquipment 2,130 . 2,470
Electrical construction 120,000 24,000
Temporary installations 52,160 17,730
Construction »f transport
railroad - 4,500
Locomotives and freight cars 10,000 2,000
Steam-electric power stations . 3,500
Cement manufacturing plants 1,440 1,490
Various other machinery 17,650 7,430
. Temporary equipment 3,830° 3,720
lotive power 1,500 1,490
Other 4,740 1,610
"Other items 41,490 32,730
Survey and superintendcnce $,620 8,550
Interest on the loan 28,100 21,200
Other 3,770 - 2,980
Emergency funds 5,510 4,170
Construction cost per kilowatt ¥ 445 ¥ 439
Construction cost per KwH 11.7 yen 9.1 sen

##Total for construction in both Pha°cb T and II ¥ 193,980,000
Increase over Plan I ¥ 44,310,000

If basic cost of electr1c1t; is calculated as 12,5 percent of the
cost of ceonstruction, in the same way as vas done in Plan I (at
the dam), and the figures are:

Phase I 1.5 sen
Phase II1 . 1.1 sen
~16%~
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The Number of Villages Inundated by the San-men Gorge Reservoir

District
PROVINCE  (Hsien) . Number of Flooded villages . 0
) Altitude ~ 300 M 320 M_wsz LLEAO NLWQ§Q<N _IQ&al
Shan-hsien - ~ T ! 12/ 10 g 31
Ho«nan Ling-pao - xe l i h' 3 ? 9 17
wen~hsiang 3 L xh4lo8 12 27
Total 3 Districts(hsien)|l 6 | 2021 _7T 75
e - T I
|
Pting-lu 1 1 51X 4 2 13
Jui~-ch'eng ‘ 5] 2 7 14
Shansi  Yung-chi i x 32] 33 26 |91
Lin~chin C i 1 1 02
Jung-ho ’ | 1,1
Total 5 District(nsien) |1 1 42| 40 37 1121
) r
T'ung-kuan f 1 x3 3
Hua~-yin 391 35 x 25 99
: Chaoc-i v 25( 21 18 6l
Shensi  Ho-yang ‘ ‘ | 8 g
Ta-1i | SN 3 11
Hua-hsien : | 71 54 x 19 80
~wel=-nan i 16 L9 65
Lin-t'ung 7 7
Total 8 Districts(hsien) - 751133 129 337
Grand
Total 19 Districts(hsien)i2 7 137|194 193 533
— i
‘- ]
Total -number . :
of villages 2 19 1 1461340 1 533.

Notes 1. Figures according to Arisaka, Udemasa of the Head
Office of the Construction Staff of Bureau IV

2. "x" indicates the location of the government (hsien)
seat o

(TN:  Table 11 gives'tie names of those 533 villages of Table 1
. that would be inundated by the San-men Gorze Reservoir—
. at various vater levels. Table 11 is'omitted,)
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Ny, wel. shall“wamih t,p pﬁ'ect ., st,il*l ;wa‘tor at each
step L of: constrﬁn&.}.&x SThe 5 of. "%r ieh will be flooded
at- epc‘h stap af gzcmatrqt;wpg "ﬁhom ;&mﬁ:ﬁ 10 : ‘
' As is sheyn in Hhe ‘above 'cwc tablaa, ‘the gréa whigh uill be
‘submerged because’ of the coXstruction of . the, $an~men gqrge Dam,
‘ will extend over. khree pmvi,gops gn.d( 15 dis riets, that is 533
vi:l]:agea (including eight go.vernmept (hsied); ‘septs, -In the .above
tables, we have assumed that these villaged wi&‘l b flooded dur~.
ing ‘the process of cutting tho river.off at & point about 3 kilo-
meters east of the goverament seat of Yung-chi-jigien 1n the
southern. part of, ahansi and checking the fiocd" whter .flowing to-
wards:the eastern part. “If & cut<off at.thie goint Rroves ime
possibls,'-the number of .Villdgos which Wil¥ be:flogded will in-
orcasé as will be shown. At 350 metérs, .thero' will be a total
—-of 150 villagea jinundated: 4n Yung-chi-HsSea four vﬁlages, in
Yu-hsiang-Hsicn 63 villages, in Chich-Hsion 72"villages , in
in-pu-!*;sxen 10 villages, and in An-i-Hsien ane. villa,ge. As
this includes: tha:goverament seat .of Cheih-Hgidn, culting off
the river in theé Yung-chl-Hsler area would have great effect on
"the depressed arca, In the discussion of the stal; water area in
the following scction, we shall procecd with tHe agsumption that
‘it will be possiblec to cut the river off at this peint,. 4 rough
calculation of the area which will be floodecd and the area of
arable land is shown 1n .Table N6 12,

(Sce Tsble on following page.)
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Tadle ¥o 13

The Relationship of the Population to the Construction of the San-men Gorge Dam

d Top of Dam Basis for Calculating the Population _
00 Heters 320 Metors 1 330 Meters [ 340 Meters 350 Meters
Hugber of Villages and Population Population Population of Population of Fumber of Population of
District ¥il- | Popu- Vvil- Popu~ vil- Popu~ Vil- | Popu~ Vil- Popa- of Heien Govt (Hsten) Agricultural Yillages Average
(Hsien) lage | lation | lage lation lage lation lage lation lage lation Seat District Yillage
Shan-hsien 1| 296 3 888 15 4,440 24 7,104 30 8,880
Govt Govt
Seat 6,000 | Seat 6,000 175,000 | 6,000 169,000 68k 247 12086 296
Ling-peo Govt : | 1,152 7 2,016 16 4,608
Seat 9,000 | Govt Govt Govt .
Seat 9,000 | Seat 9,000 | Seat 9,000 162,000 9,000 153,000 640 24o 1206 2g8
I i 6 2,208 14 5,152 26 9,568 .
Nin-yu [sic] .3 1,104 . Govt Govt Govt :
| . Ssat | 4,500 | Seat 4,500 | Seat 4,500 68,000 4,500 63,500 207 307 - 1206 368
I - Lo . -
! | 10 3,120 12 3,744
Pling-lu 1 312 2 624 | 7 2,184 Govt Govt
Seat | 3,000 | Seat | 3,000 95,000 3,000 92,000 I 353 260 1206 %12
T
Jui-ch'eng 5 1,400 7 1,960 ) 3,920 63,000 3,000 60,000 257 233 1206 280
Il
Yung-cht 3| 713 | 6 1720 | 90 | 20,700
Govt Govt Govt
Seat | 10,000 | Seat 10,000 | Seat | 10,000 121,000 10,000 111,000 o5 225 [s1c] 1208 230 [eic]
Lin-chin 1 330 2 660 95,000 10,000 25,000 258 330 1008 330
Jung-ho 1 476 78,000 15,000 63,000 135 476 1006 476
'ang-kuan 2 720 . 2 720 2 720
Govt Govt Govt
Seat | 50,000 | Seat | 50,000 | Seat | 50,000 60,000 50,000 10,000 28 360 1006 360
i 98 | 28,200
Hua-yin 39 | 32,400 | Th | 66,600 | Govt ,
Seat | 13,000 193,000 13,000 180,000 19% 900 1004 900
Chao-1 25 | 8,625 46 15,870 64 22,080 120,000 12,000 108,000 mn 345 100% 35
Ho-yang 8 2,832 149,000 6,000 143,000 405 354 1006  35b
Ta-11 1 356 g 2,848 11 3916 102,000 18,000 8k,000 236 356 1008 . 356
’ 9 | 36,893
Hua-hsien 7 3,269 61 28,487 | Govt
- | Seat | 10,000 142,000 10,000 132,000 283 467 1006 h67
Vei-nan 16 | 1h,2h0 65 | 57,850 500,000 50,000 450,000 506 890 1006 890
Lin-t'ung 7] 2121 220,000 13,000 207,000 685 303 1008 303
8 1h2f 334 525¢ !
Total 2 | 608 Govt | 11,616 4 137,384 6 |245,667 & 372,668
Seat Govt Govt Govt
Seat Seat : Seat

EBSTRICTED /L7 A

a8 97387

Approved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5 -




. oved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5
epvARRRpved For o/

RESTRICTED

Niw R

According to Table No 12 the area of inundated arable land

will be 2,170,429 mou (under cultivation) and 522,459 mdu-(the
old river beds makiog a iptal-of 2 692.888 mou. The following is

- an estimate(in yen) of the value of land which will be lost as a
result of inundation, based on’ average land prices. The price of
arable land is usually ton times the, profits from the harvest of
the land, ith the exception of cotion, therc are three crops over
4 two-ycar period. At the average price.of land in ordinary times
of about 50 yén per mou (the pra-China Incident price) the value

. of the cultivated land lost would be ‘toughly 103,000,000 yen and
at 20 yen per mou, the value of tioc Yollow River bod land lost would
be 10,000,000 yen making a total loss of 118,000,000 yen, The
populatlon of the 525 villages gnd the eight govcrnment (Hsien)
seats which will be in thc inundated area, as shéwn in Table No
13 is expected to be about 370,000 pgople. Just how to make pro-
vision for this population . is a considcrable problem, With the
completion of the San-mcn Gorge hydroelectric plant, industries

‘of corsiderable size which will usc both the local natural re-

" sourecs ahd the electric power v.ill develop. Conscquently, a de-
mand for labor necess:cry for these industrics will suddenly arise,
Of course it is possible that some of the population will be zbdorbved
by those entcrpriscs, but tho rest will hove te bo noved o oiher
areao. The evacuation of the ,om:loidon Lo Manchuric, Mongolic Sin-
deang;, nortivwestern frontior onu obiwr rozlons tha¥ are rnpursely ponu-
laicd and have large troeus o arable 1 an&, ghould e carricd out with
tiio assictance of and under & ¢ diroetion oi ihe ovornment.

CG. Resources of ®he Still Water Aroa

‘Lt_.Ag?ioultﬁral resourcos

Cereals, beans, etc, are the chief products of the area vhich
‘Wlll be inundated. Cotton uhlch is produced in the ling Fao area,
(the' o-oalled Llng Pzo cotton) is known for 1ts superior quality.
Cercals, beans and other food products are nearly all consuncd in
this area. Lven though there was a certain amount of circulstien
of tnese products within the border, this would not greatly influ-

" ence the economy of this area. Cotton is the only commodity which
serves as a standard of value, and is important not only for its
.quality but also for its quantily, .ith regard to the cotton pro-
duced in Honan, according.to the publication "Cotton 3tatistics of
North Chinat comoilpd by thé South Manchurian Railroad Investi-
gutlon Departmcnt and puollshed by txe Wippon Hyoron Co, the area
under cotton ‘cultivation in Honan is 3 800,000 mou, vhich is 8.58
percent of the ‘whole sared id China, Tle cotton crops are estimated
to be' 840,000 piculs (TN: picul~133 1/3 1bs) vhich is about 8 per-
cent of the total Chinese ¢rop. Thc cotton producing area centers
around Llng Pno, and if this area here flOded the resulting loss.
yould be con51dcrq)le

Next‘we shail‘discuss phe ggpidu;turaljpfoducts of each Hsien,

(a) Honan Province
(1) Shan-Hsien
qhan-H51en lies in a basxn border;ng the Yellow

Rlver, ‘flowing through the Honaa Plateau ‘and is
surrounded’ by plateaus_on thréc sideés. The -~

~-170-
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northern side is separated from the Yellow

.River and faces Shansi Province. The Hsien is

entirely plateau and it produces cotton, xaol- A
ing, sorghum, and millet, etc., (see note)s Ac-
cording to the Shan-hsien Journal, this Hsien
produces cotton and medicinal herbs as well as
amillet, barley, sesame and beans, .
(Note: The Chinese Provincial Journals, pub-
lished by the East Asia Tung Wen Asso¢iation,
Honan)

(2) Ling-pao-Hsien

The area from Ku-han-kuan west of the govt

seat of Ling Pao-Hsien, which stretches to tic
west is the cotton growing belt, and 30 Chinese
miles (1i) to the east of thc govt (Hsien) seat
cotton cultivation is most intense. According
to the statements of the inhabitants, the amount
of cotton produced in this area is about 200,000
pieuls per year, This place is famous as the
gethering and distributing center for the cotton
produced in thé area bétwecn here and Tung-kuan
to the west,

(Hote: 4side from cotton, it is famous for the
production of the jujube trocc. According to the
'Isien Journal, barley, buckwheat, millet, kaol-
ing, beans and sesame etc, arc also produccd.)
(Jote: According to the survey of the North
China Economic Survey office of the South Man-
c.uarian Railroad, the cotton crop, not counting
that along the Yu-pei Road of Honan, or not
counting the crop produced north of the Now
fcllow River, taken over the five~year period
prior to the China Incident, was 200,000 piculs.)

(3) ‘en-hsiang-Hsien

As mentioned before, in the area stretching from
Ling-pao-Hsien to the northern sector, cotton
is cultivated intensfvely, A4s this area is in
tae low=lying Yellow River 3asin, when contin-
uous rain oceurs, muddy streams suddenl: sccp
into the vholc area of arable land., According
to the Hsicn Journal, aside from cotton, small
amounts of commodities such os hemp and tobacco:
are produced., The produection of barley, millct,
corn, beans, (soya and lentils), scsame and
other foodstuffs is the Same herc as in other
arcas,

(b) Shensi Province
Looking at. the general topography of this province,
ofe sees that the Ch'in-ling mountain range runs betwecn the Han

River andithe ei River, parallel to the Wei River and scparates
tHe northern part of the province from the southersa, The regions

-171~
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north 6f the range apdhscuth of the range differ gregtly in cli-atic
and -natural. characterlst;cs,, The northern’ rﬁglon is very mountain-
ous and has few plains and llttle arable’ 1 nd, but in the southern
district; there.are expans;ve plains along the Han River, The
southern region is rich in agxlcultural ?esources and is referred
to as the fertile plains. of. Shensi, In view of the fact that the
constraction: of the dau at) qanrman uorge would result in the damag~
ing of the area where the Yellow ‘and the wei Rlvers join and of

the banks of the lower reaghes of, the wéi.R1Ver, we shall now
briefly descripe: the basin of the Wei River. The Wei River orgin-
ates 25 .Chinese miles (ll) west of Wei-yuan-Hsién in Kansu Prov-
ince. Its flow is to the east and it passes north of the Hsien
flowing north of Kung~ch'ang—fu in Kansu and north of Nan-tai-

chou in T'ai~an-Hsien and enters F¢ng-hsiang-fu in Shensi. Froin
here it joins the Ch'ien River south of Feng-chi-Hsien and enters
the Hsieh River north of llei-Hsier, then it flows to the east still
further and enters Hsi-an-Fu. South of Hsien-yang-isien, the Li
River and the Kad River flow into the " el River from the sauth.

) North of the government seat of Hsi-an-Fu, the Pa and Ch'sn Rivers
flow into it from the south, and north of Lin-t'ung, it meets the
Ching River, It flows farther to the east, passing tircugh the
northern part of Hua-chou in Wei-nan-llsien and south of Ghao-i-
Hsien in Hua=chou, it is joined by the Chi and Chu Rivers from the
north. The - ei River flows into the Yellow River north of Hua-
yin~Hsien: The soil of the reglons through which this river flows
is generally loess, and as it flows castward, it becomes wider and
deeper, e shall briefly examine each Hsien with a view to the
possibilities of agrlcultural dcvulopment ln this sort of tcrrain
and 5011.

(1) TYung-kuan-Hsien

Tlung-kuan is the gatevay between the provinces
Lo . of Honan and Shansi and the. provincc of Shensi,
, SN T . This st»n is bounded by the Yellow River on tho
. . : :north and by mountaina on the south and thus is
- : vory strateglc, howavcr, it is poor in rcsources.
ncco?dlqg to the Hsicn Journzl and the Chincse
Provincial Journcl, the agrieultural products
consist of wheat, barlcy, millet, beans, tobacco,
ete, but generully the mnount of these crops is
small.

o ‘ ‘ - {2) Huanyin-H31en

. This Hsien is 45 Chinese miles (li) to the west
. of T'ung~kuan. The Viei River flows through thc
northern part; and the southern part, except for
t.e large Hua Iohntalns, is flat and full of fer~-
tile paday fields, ~The principal uroducts are
“ cotton, hemp, and other articles of commerce,
barley, buckwheat, rice, sescme, beans, ete,arc
also produced. The chief agricultural products
of the area which is:expected to be submerged
: e are cotton and r}ce. Since most of the herp is
. S - produced on the, slopes of the Hua liountains, its
© =i . . cultiyation’ wxll ‘ot be affected much, - Cotton

\,,.rls Qultivated along the southern reaches of the
~172-
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(3)

(4)

(5)

- (Note: South of the: Hsien governmcnt-seat,”fiée,
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wel River, east of Hua-yin-miao on every plain
up to the Hua Eountains and especially“ip‘areas
closc to the Wei River, . .  i«-o v . )

is also produced. .Although the methods of cul~
tivation dre primitive, the soil is fertile and
the rice is of comparatively high standard, )
(Note: According to the aforémentioned "Cotton
Statistics of North China;" the average area
under cotton cultivation dn Shensi, taken cver
the last five yoars was 3,000,00C mou--6,8l per-
cent of the entire area of the country--and .
tie average crop, taken over the samc five year
period, was 689,000 piculs--6,.48 percent of the

~ total Chincse crop.,)

Hua~Hsien

The terrain of this Hsien is very similar to
that of Hua~yin~Hsien. Agriculture flourishes
in the fertile plain betwcen the %ei River to
the north and the Hua Mountains to the sauth,
The agricultural products are also quite similar
to those of Hua~yin-Hsien, The chief products
arc cotton, which is especially famous for its'’

high quality, maize, and barley,

"‘ei-nan-Hsien

-¢i-nan-Hsien is 45 Chinese .iles (1i) to the

west of Hua-Hsien. The southern nart forms a

Pplateau and strctches far as Ch'in~ling and the
northern part stretches from the Wei River to

the distant plains north of “han. The land along
tiic banks of the Wel is for the most part fertile,
conscquently, this area is rich in various agri-
cultural products., Cotton especially is largely

-~ concentrated west’ of Shaa, Together with the

thréeip;aihsﬂtQ the north, this'is onc of the
oig gathergng and distributing centers for this
region, 'Gétton, is. cultivated all over the dise

“trict but particularly in the drca north of the

Wei River. The fact that the cotton produced in
Lin~tung, Wei-nan, Wei~pei and Rug-chou is called
Wel-nan cotton gives an indicatioirof the amount.,
Another commodity aside from cotton is hemp
which is produced in .the hillyiregion of the

* southern part., Corn, millet, -grain, sesame,

beans, ote,dre grown: evoryvhere as in-the neigh=

boring districts,

Lin-tung-Hsien

This district is almost directly between Wei-nan
and Hsi-an, In the southern pvart are the Li
t:ountains and thc northorn part stretchcs from
the Wei River to the distant plains of Wei-pei,
As the soil is fertilc and irrigation facilitics

-173-
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- ‘ - . . My .. _’ Iued: V V
;are a(:oe%s}.ﬁl@,, a,griqultuml flcmmishea.. ‘Agid
from. totkon angd femp,: such foodstuffs-} SR
Mok, sorghuby kaolihg, heans, mesmmel an:a.. are-
grown,  As in the case of Welwhan, the. fh of -
‘ grdwing areg o; cnthon ia nort b- of. ih /i jﬁyer.
. : S BECIRIIEE o S K - . o ;
(6) Chao-i-Hsien ‘ ‘ \
. o N S il hd N 4
This dis tnqt ia s;tuaj:_ed at the hpg;l.;at },vh' ¢ ghe, |
Lo River and the Yellow Blver: flow togother Agri_.~
cultural products.such as cercalb, .fruit,, rice, - R
barley, wheat, mlllet, soréhu& bcans, ﬁcmp, etc"
are grown, v
(7) Ta-li-Hsion o o L
This dis trict is adjacent to Chao~1sHsiLn. Ae~
cording to the Hsien Journal, bosides cbtton, o
peanuts, etc,coreals are grown in this as in the :
¢ other dlStricts. e e -
\ . . v.:u'-fi
(8) Ho-yang-Hsien
This diStrict lies north of Chao-l—H31en near the
Yellow River., Hgre, the mountainous region of
Chin-pei ends and the W&i River basin betgins to
spread,oub. - The Hsien Journal states that the
same ‘cercals as are produccd in thc neighboring
« districts are grown here, as well as lumbor and
‘hbrbs.;, ,
(c) Sbadsi Province
Shansi Province is very mountainous and has fow plains
and except for the rcglcn cast of the river, it is not very fertilec,
Because irrigation is.in genoral inconveniont, agricultural produc-
tion is low. Because of differences in climate and water utili-
zation (irrigation), thc arable land of this province can be divided
into three areas - the northern, oontral -and southern soctioens.
Conscquently, the products of these areas differ.
o The northern sectlon is- comparatlvcly sparscly popu=
lated, has poor lrrlgntion_lacilitles, and generally thc soil is
not very‘fortlle.i As.tho winters arc.bitterly-cold, thc cultivation
of winter crops is absolutely, 1mpossible. The harvest per unit
arca is small, but becausc this arca is vast and thinly populated,
the total crop of food stuffs shows a yearly 'surplus of from about
30 to 35 percent which is exported to other districts.
_ The ccntral sectlon is rather dinsely populated in
» comparlson with the northern part, Since irrigation is more con- \
venient and the.climatc is milder, the cultivation of vintor crops
is p0351ble. As a rcsult, the harvest is groster than that of the
northern scction. Wheat, ricce, cotton and other high guality crops
are grown, The crops hure too show a surplus.
Thc soutnern scctlon lles in tﬁe rlchest rcgion of
~17h4-
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the province. i Thd climate lof this région is very slmilar to that
of Honan and Anwe} provinces, . ‘Because of the irrigation by the
Fen: River. thd:grgg? of £he greater part of this.reglon are very
abundant provided there aré no: floods. This rogion is very suit-
able for growing detton and its caltivation is encoyraged by the
local officials., Since the cultivation of cotton ip gore profit-
able than the cultivation of foodstuffs, the amount|of cotton
produced is increasing every yoar. According to the aforecment-
ioned "Cotton Statistice of North China" compiled by fhe South
_Manchurian Railroad Burcau pf Investigation, the average arca.
under cotton culiivation in this province during the last five
_years was 1,300,000 mou (2s95 percent of the total area under -
cultivation in'China) and the crop was 380,000 picu}s (3.58 per-
.cent of the total Chinese crop.) The greater part of this is pro-
ducetd in the southern region., The othér important agricultural -
product, beside cotton, is wheat of which 5,000,000 piculs is pro-
duced apnually. The cultivation of corn, kaoling, millet, beans,
ete is like that in scuthern Honan Province., The sputhern region,
because the population is increasing and the ares under the culti-
vation of foodstuffs is decreasing because of the increase in area
of the land under cotton cultivation and because of the frequent
flooding of the Fen ond Yellow Rivers, is never self-sufficient
in foodstuffs. Next we shall discuss the distriets which will
be covered by water., '

N ]

(1) P'ing-lu-Hsien ‘
This district does not touch upon the Yellow
River, but as it is adjacent to tife Honan cotton
raising arcas of Shan-Hsien and Ling-pac-Hsien

\ it is in the heart of the catten producing re-
gion on the northern banks of the Yellow River.
Cotton has becoime the chief crop in Shansei since
the cultivation of poppies, which is the source
of opium, was forbidden. .Up to that time only
2 small ‘amount of raw cotton was. grown for domes-
tic use.: 3ocausc of itsé :comparatively-large re-
turns as. a commercial crop, however, its culti-
vation has increased year after -year as pre-
viously noted. In Shansi the principal cotton.
growlng arcas are in the south in' the basin of
ti.e Fem River, with scattered cultivation else-
where, and at Pling-lu dn the central area on* '
the northern banks of the Yellow River. .Apart -
from raw cotton, cercals arc an important.farm
crop as in the other districts, SR

(2) Ju~ch'eng-Hsien
Ju~ch'eng-Hsien is in Honan provinée, betw oh
Yen-hsiang-Hsien and the Yellow River. -Anart
from the five cereals and the jujube tree there
are no agricultural products of particular note.
(3) Yung-ch-Hsien
This area was formerly the seat of:‘government
of P'u~chou-fu and is located in the = uthwest-
ern part of the province, 75 Chinese miles (1i)
-175-
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north of T'ung-kuar 2nd 120 ‘miles southwest of
.I=shih, It id bowided by fhe Yellow River for
:-a great distande on its western and southera
‘edges ‘and it ineludes the Chung<t¥iao Rznge to
- the east, and to the ‘south, on 2n old river
-canzl--of the' Yellow River, it Joirs an open
-plainei-"To the horth and west:the courtry also
opens out on'a plain, 7 0

The principal commodities are raw cotton and
" hemp for commercial exchange, mixed -grains, and
persimmons, :

! Lin-chin-Hsien

This district is"located to the west of .I-shih
. in northern ‘Yung-chi-llsien. The prefectural
- : . Jourpal lists amixed grains, ‘soya beans, sésome,

etc as products.:

(5) . Jung=ho-Hsien °
.. Ihis district is .on the east bank of tho Yellow
River and faces Han~-ch'eng~Hsien in Shensi Pro=-
vince, north of Lin~chin-lsien, The chicf agri-
-cultural products listed in the prefectural Jour=
aal are-millet, sorghum, kaoling, vheet, buck~
wheat, becans, sesame, etec. Raw cotton, raw silk
-. and -0ils are also produced,

(@) lineral. Rcsources

(a) Honan Province
According to various recardsinad’ dats which have be-

come known recently, there is little of particular note regarding
.the resourges existing:in~the area which will be submerged. .As

for coal resourees existing in.this area, first of all we shall
cite the Hsinmumen ficlds. . .-These fields extend to the cast from .
the western border of Chi~vdan-Hsien, throtugh Hsin-an~Hsied and to
the west across lien-chtih and: Shensi~Hsied. This coal fiecld, even
though it is adjaceat: to the Shan and N¥iencehi i-Hsien, . namely, in
the neighborhood of .the kicn~Chi'i and Shan borders on bhe south
bank of the Yellow River rcgions which are necar the areas. to be
submerged, its western-most cdge near Kuan-yin-ttang, cheapes

water coverage by prescat estimetes, (Notas Taken from “Mineral
Resources along tic 3anks of ‘the Yellow River betweén Shan and ..
Chong-shou," by HORIUCHI Kazuo of.thé Bureau of Kast Asistic =
Studiecs.,) - RO a o S
N ~ Apart from this cosl fiecld there is nothing worth
mentioning. The Ling-pao-Hsien Jjournal merely states that

"For. a long time betwecn the' Sung and Chin dynastiés, Lien and Hua
An the district of' Hslenishan Wwerc degerted and 1t is no Jomger .
Knowin where ceppery iron, lcad; and tin were mincd, and predyced,

t is therefore difficdlt to say that’ new resources . vill not bg |

: discovered by the advance of sclertifie investigations. . Judging
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from the comparative investigations carried out in the intcrior

of .China by the Honan Geological Survey 3durcau, and also from the
results of previous investigations, it is reasonable to assume
that the resourcss in the arca to be submerged are not grcat, ‘In
his book (sec above),HORIUCHIjsimply reports that gypsum is pro-
duced in the Ta-an villagc zone, in Shan-Hsiecn, under unknown con-
ditions., The gypsum deposits in P'ing-lu-Hsien in Shansi and the
‘same strata in northera Shan-Hsien have bcen developed, Perhaps
as these gypsum fields begin to produce they m%y be swamped in

the arca to be submerged, g

(b) Shensi Province

This province is particularly rich in oil, coal, iron,
salt, natural sode, alumina shale, sulphur, gypsum, asbestos, and
various other mincrals, The principal producing arcas are in the
mountainous belt of nerthern Shensi and in the Ch'in-ling mountains
in southern Shcnsi. Therc sre really no important minerzl re- -

" sources in the area to be flooded by the construction of the San-
men Gorge dam. L
(Note: The North China Lineral Industry Bulletin notes that gold
is produced in Hua-Hsien, Further the Hua-Hsien Hsien Journal
state that "According to Travels over lountain and Sea *(Shan-
hai) there is a great deal of copper to the south, and iron to the
north of the western Fu~yu mountdins in Lessor Hua, Ioreover there
are quantities.of iron to the north and deep colored gold to the
south of the oak clad ecrests of the Hsi~jih-ying mouatainsit ®

Even apart from gold, it is qufte probable that there
are deposits of copper -and, iron, although details are lacking.
Furthermore, judging from spots in the southern mountain zonc, it
may be concluded thet they are outside the arca which will be
submerged,

(Note: South Lanchurizn Railroad's Tien-tsin Office: "North China
tineral Industry Bullctin' page 189,)

Further, page 538 of the Shensi cdition of the above-
~mertioned records of the various Chinese provinces, contains a
_ statement that coal is produced in Wei-nan~Hsien, The same source
- related that coel is produced south of the district, namely  in
the east~west Ch'in-ling range, Its quality as a blpck coal and
‘its strong lustrc.and combustibility will more than fill loecal

needs. This area of production is also outside the flood zone,
(¢) Shansi Province

This provinze is aoundantly rich in deposits of coal,
iron, gypsum and various other mineral resources ready for éxploi-
tation, according to Richtofen [Eihitohofue§7 and numerous later
scholars. That being the casc it is a question just how extensive
the underground resources are in the proposed arca of  submergence,

First of all, therc are the gypsum deposits in Ping-
lu-Hsien which rua for about 30 Chinesé miles (1i) aleng the north
bank of thc East Yellow River from San-merj=1ing, ‘which is easf of

" the gov't{Hsien)seat, In this intorvql,'qutcrops occur’ in .four
places., The first is at Sem-mep-ling (whith i¥ 5 Chinese miles
(11) to the east of the overnment scat; anothér is to the south-
west, of Hsii—yu—fcnlgic which is about 65 Chinese miles (11) east

F17Tw -
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of the government seat; a third is northeast of "the village of
Ptan-fian-kou which is 70 Chinese miles (11) east of the govern~
ment seat and the fourth is east of the village of Plo-ti-ho “hich
! is 80 Chinese miles (11) east of the prefectural capital, Of the four,
4 the gypsum at Po-ti-ho village is sperior by far. This gypsum de-
:;z,, pesit oceurs in strata of tertiary laterite, Its thickness varies
ﬁi from four or five inches to more than a foot, The zone of occurrence
&8 is ten kilometers long and one té five kilometers wide, This gyp-

6. -

D e e <
C¥LL e L aEE

L A e W

i : . sum déposit attracted the attention of the inhabit-nts around 1884.
G lining operations gradually incréased until, just veforc the China
: Incident they were taking out an cstimated two to three thousand
tons per year. Part of this gypsum range also appcars as a welle
+defined outcrop near the San-men temple near San-men Gorge waich
" is the construction site for the dam; thercfore theo considerable
effect of the still water should be taken into account.
(Note: To the north of Sanefeng-ssu temple which is east of Pling-
lu-Hsien and to the south of Chui-tzu-shan there are silver ores,
Comsunications (by letter) with the government scat more than 50
Chinese miles (1i) away are poor, This silver orc body forms a
vein in the archaean gneiss era and its width in many places varies
from some inches to several fect. Further details arc lacking,)
(Note; The gypsum deposits of P'ing-lu-Esien are written up in
greater detail by Ts'ao Shih-lu in Vol VIII, Sect IV, pp 327 ff of
the Chinese Geological Society liagazine, published by the Chinese
'Geolggfbal;SOCiety, Deccmber 1929, A Japanese translation of these
- proceedings was made by OCHIAI Kushiro.)

Apart from Pling-lu, fortunately no valuable resour-
ces are to be found in the stillWater area. The Shansi provincial
records, in the "Complete Rocords of the Various Chinese Province,"
merely state {on page 629) that there are two iron aines. in the
vicinity of Yung-chi-Hsien. They are about 400 mou in cxtent, and
iron is mined and manufactured in accordance with the agrarian
* laws, They supply the hardware stores in Ptu-chou with finished
articles. The small amount of coal produced in the neighborhocd
supplies the government seat but is almost of no consequence
otherwise,

[/ End of Vol II_7

Annexed maps and charts are appended,

[ Addendun and Bibliogrephy follow in Vol III 7

L
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Yo X-A 56,
Map showing dem sites 57«
Seale: 1/500,000 K&
May 1941 ) 58,
Shensi Province &0,
Huang-ho (Yellow River) 61.
Yu-men-k'!ou 62,
San-yang 63,
Han-chleng .
Chih=ch'uan~chen 65.
Ko-yang 66.
T'ung-chou 67,
chaO"‘i 68¢
Kuan—-shan 69.
T!'ien-t'un-chen TO=4.
Wel-ho (Wei River) 70-3. .
Shansi Province 11,
Hsiang~yuan T2,
Fen-chieng T3,
Fen-ho (Fen River) T4,
He~ching 75,
Chi-shan 76. .
Hsin~chiang 7 -
Jung-ho, 78.
Wan-ch'uan Hsien 79.
I-shih 80,
Wen-hsei 81,
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Ch'u~wu 83¢
I~ch'eng - .
Kuei-ho (Kuei River) 5.
Chiang Hsien 86.
Ch! in-shui g87.
Pling-min 88,
P'u-chou g9.
Canal 90.
Yu-hsiang 91.
Jui-ch'ang 92.
Chiech Heien 93.
Salt Lake 9k.
Yun-chicng 95.
An-I 96.
" Esia-Hsien at.
P'ing-lu 98.
Yuan-ch'u 99.
Yang-ch!eng 100.
Ch' ing—~yuan 101.
Pai-hsiao 102,
Chin-ho (Ch'in River) 103,
Kao-p'ing 10k,
San-chia~tien 105,
Ch'i-ling~-tien 106,
Tse~chou 107.
Hsi~fang-chuang 108,
Huai~ch'ing 109.

Meng-Hstien

Wen Hgien
Wu~-chih

Po-al .
Yange~iemino .
Hsiu-wu

Shih-1 i—? v
Tleng-ts'un
Ta~ch!ing-ying
XK'ang~ts'un-i
Yuan-wu -
(Hu)Hou~-chia
Tai-chia=-t'ien
Hsin-heiang
Yang-wu
‘Hul-Hsien
Nan-ts'un
Lin-ech'i
Ling-ch'uan
Li-i-chen °
Mi-shan~chen
In~ch¥eng-chen
Hsigo~hen-ti Dam Site
Pe~li~hu-t'ung Dam Site
Ho-non Province
Ling-tung

Wei-nan

Hein~shih-chen

Houst gu—-chen

Lan-f'ien
Chihashui~chen

Hua Hsien

Lung-hai Railroad
Hua~yln

Lo-nan

Tung~-kuan

-Wen~hsiang
- Lu~shih
- Ling=-pao

Ta~ying
Shan Hsien

- Chang-mao-chen

Hsia~shih-chen
Kuan-yir-t'ang
Mien-chih 7
Lung-kail Rajlroad
Hein-an

Lo-ning

Lo-ho (Le River)
Sung Hsien

‘I-ho (I River)
P'ing-teng

Ho-nan
K'uang-k'ou
T!ieh-hsieh
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113. Lo-ho (Lo niveu-)
114: EKung Heled
115: Ssu-shui
116 Ying~yang-chen
117, I=yang
118. . Chang-chal
119.. Lin-Ju.
120, Hu~t! auochieh
121, Teng-churn-p'o.
122, Ta~chin-tien .
123, Teng-feng
124. Shun-tien _
125. Hua~shih-chen. - i o iE U o
126, Yu=chou R
127. Mi Hsien .
128. Jung-yeng .’
129, Ho=in.:.-§f .
130. . Ying-tse-i.. . . * |
131, Cheng-chow .-,
© 132. . Chingehau Railroad
133, -Kug~tien=1 =
134, Hsin-cheng. .-
135. Cn'ang-ko, r . .
136, Secaled-.. 1/500,000
137.~.Kilometers: ..\
138, - Jepanese-Ri .7 - \
139. Ohinese Ri~ .o~ e - |
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. an NO A-~B

+ vontour map of Scn-men-hsia
. 2teler 1 1 5000

. nay, 1941

+ vuin-men-shan

. nail wan yu

. hwang-no (Yeilow River)

. Ta~wang-miao

. Kkusi-men

10.
11,
12.
L3.
14,
15.
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Shen-men

Jen-men
K'ai-yuan-nsin Ho
vaiou~n'uang (arock)
wvien-tan-lu

Sau-saou-lou
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‘1.. Fart two of Map Noix-C
2, Topographiéal sketch showing the areé from P'ing-iu
Hsien to Iung-yen Ts'un, shan—h§i Frovince
3. Scale 1:50,000 |
h: Surveyed\Dec 1936 b the Chinese Government's Yellow
River Water Conservation Committee
5¢ F'ing-lu Hsien“
6. Kuan-ti Miao
7. Fan-jun Ts;un
8, Shan Hsien
9« Shan-hai Road and Shan Hsien Station
10, A-tien

11. Hui-hsing Chen
12, Mao-chin Tu
13.  Sha-chien ‘
14, Shih-chia Ttan
15. Lung-yen Ts'un

16, Chai-chia (T: illegible)
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1. Graph showing variation in the flow of water at Shan
2. Yay 1941

3. Cubic meters

¢ L. 1 Januury 1919

5. Years

5. 31 December 1935

7. Note: For months for which the flew was not measared

and data was not available, the values were substituted
from the curve of a ycar having a similar flow curwe,
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No X - E. The San-men-hsia Reservoir
Graph of Water le§e;, water surface area, and amount of
reser voir waier‘
May. 1941
(I{ Ciieh Hsien area is blocked off)
Lmount of Reservoir Water
Water Surface Are& .
Depth of Wate.
Elevation éf the top of the dam (above Tang-ku Datum)
Lmount of Reservoir Water - 100,000,000 m2 \
Water Surface Area - Kil
Data used for calculating the amount of reservoir water
Elevatirn (Top of Dam)
Depth of Water
Difference in Depths of Water
Wate: Surface Area
Avefége Water Sur face Area
Amount of Reservoir Water
Total Amount of Reservoir Water

Note: T. D = Tang-ku Datum
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No X' -F
Graph of Wwater level, water surface area, and amount of
reservoir water
dey, 1941
(It Crich Hslen area is not blocked off)
amount of Reservoir Water
Water Surface Area
Depth of Water
Elevzcion of the top of the dam (above Tang~ku Datum)
Amount of Reservoir Water - 100,000,700 m2
Water Surface Area - KM2
Data used for caslculating the amount of reservoir water
Elevation (Top of Dam)
Depth of Water
Difference in Depths of Water
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Average Water Surface irea
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1. o X~G drawing showing Design of the San-men-hsia Power
Development

2. May 1941
3. Base lines of the dam
L. Plan view of waterways
5. Scale: 1/2500
6. ‘Hwang Ho (Yellow River)
7. Shen-men
8. Kueil-nen
9. Jen-men
10, Ta-wang-miao
11. Lien-tan-lu
12. Chih-k'wang (a rock)
13. Cross section
14. length of the Water Intake
15, Height of Base
16. Planned heipght
17. Increase
18, " Graph
19. Thickness of concrete
20. Iron'pipe
21, Slope 1:9
22, Power Plant
23, Discharge Fipes
2L, Cross section showing Waterways

25. Scale: 1/1000
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Drawing Showing Design of the San—men-hsia‘Power Development
NAi X-H {
May 1941
F#ont Elevation of Dam
Scale: 1/1000
Cross Section of Dam
Scale: 1.500
Upper Inspeétion Passage
Lower Inspection Passage
Right Water Intake
Proposed Rock Base Line
Left Water Intake
Cross Sectien of Emergency Overflaw Part
Dam Base Line
Dam Base Line
Upper Inspection Passage
Cross Section
Drainage Conduit
Lower Inspeetisn Passage
Ground Base Line
Proposed Rock Base Line
Cross Section
Drainage Pipe ~ Diameter-15

Holes used to Pressure Feed Cement Martar

. Lower portion of spillway

Generators

Elevation of turbine shafts
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