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December 26 , 1944 

~7 dear P1ea Tul l7 : 

I •• aandln~ ht r avlth a oop7 or a daa~atoh dated 

OYtaber 30, l94t r roa the \aerl oan ~oneulate ' eneral at 

Eun.1nr , Yunnan , Ch1na , torvorG1n~ tor the r ret1dent at t he 

lnat anct of or. J . L . 3a•aa•. Jul t ur al Pelati one Prcgr aa , 

tvo oop1n or hh work l' rpl1e1narx l!enor t ~ h ngt re ·•grge 

.P r oJtU t oge'tber vlth drav1ngt . 

The Aaer1oan Conau l a t e Otntra l o~ Kunm1n~ bae been 

r equeated t o thank Dr . SaYage on behalf or the r r ee1dent. 

S1noertl7 70ura , 

Fnoloauree : 

1. Fr o• Consul ata Oenerol , 
Kuna lng, no. 11;, 
NoYeaber ~. l 9tt. 

P. Two oopiea of Ptp¥rt, 
v1th two oop1ee o 
d r•vi nza . 

Ml ea Oraoe 0 . Tull7, 

\'he llb 1 h Hou .. . 

Chief of Protocol 

• 



GoYoraaea' of China 

111a1 n :rr et .., oaolllo .a.tt&lre 

latloaal ao .. vooo C-ooloa 

:PRILIXII.llt Ul'OII! 

Ol 

T.lliG!ZI GOIIII :raolln 

J:r 
l, L . Sa"~&' 

OoaooU1J>c Jacaoor 

c:b•ck' 'IC. Cb.J.u. • 

........... 1944. 
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T&BC1se Gorse JroJeet 

Lln of Drawlqo 6 3tu4lu 

,.....,,, ••• 1111! 

ii180ofo8-J llTe Tear leeoaotruotloa 
ll.. tor lleetrla lower 
Iuanl')' u C:b.l.aa. 

11110o.. :Pootwaz leeoaotr .. tloa 
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T - 1 

T - 2 
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T - fo 

T- 6 

T - 6 
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y - 10 

T -11 
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T - 11 

Y-H 

T-U 

T-11 
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~- nat101l & 
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General Larout 

Statr J o. £ 
~-nentloa & 

Stu4r Jo,2 
'l;nhal Seat101l 

Studr Jo.8 
General La,.out 

stll4h Jo.a 
~- OTiltlOD & 

3t~ lo.8 
!JPleal SeOtlOil 

3tli4J Jo.fo 
oeuoral Larout 

Seotloao 

Seot101lo 

seeuoao 

Statr Jo. fo 
~llowat101l 6 Sootlouo 

3tD.4J Jo.fo 
!;nllal SeotiOD 

~ ... __ ___, 
stab ~j 
Soetl&D.al Plaa 

3tli4J Jo.~ 
o•ual ~oat 

ltab Jo.~ 
... 6 lower ll&Dt Soetloal 

#,ttaollet to 
Jr.lous'• Intro4uotloa 

Attaolle4 t o 
Dr. loq'o Iutro4uetlou 

Daa loeate4 about 8,000., 
4oWDotro .. troa Shih-Pal. 
rower :pl&llt la tllJIJlel, 

Daa looate4 about 1, 800a, 
u:potre .. troa Jau-!o1ns­
hllD. 
lower PlllDt iD. tUD.D.el. 

Daa loeatet about 1,200a. 
upetreaa troa Jau-!e1ug­
bllD, 
lower plaut lD. tUDDel, 

Daa looa•et at lau-!oLD.&­
I:WaD., 
lower plaut lD taD.Del. 

Jaa loeato4 about 600.. 
loWD.Otre .. troe JaD.-!olug­
I:WUo 
lower plaat 1D daa, 



l.l.fl<.JW. III:KURCU otiiiiiSSI<.ll 
1Unh'1'7 or IOonollie U ttJ..re 

Intro4ao\1on to 
»r. 1 . L. la•as•'• Report 

(1nolud1C6 Poet-War Reoonotruot1on Plan 
tor !leotr1oal lnterpr1eoe in China 

""' a brtet ot Power M&rkot ) 

I n the ooureo of our induetri&l rsoonetruot1on, we are 
moat fortu.nate in beiC6 abh to invite 111', J, L. S&nge , world 
authority and doeisniac eacinoor reeponeiblo tor the .. Jority 
of the world taaoa. d&aa, to adTiee ua on hydro-oleotrio pro­
bleaa With an inepaotlon t our O! lOOalitiel for proepootiTe 
daa eHu. OWillg to tho l1111ted period wtU ch 111' . S&vaao """ 
spare in our ooWitry and t he d1ftioultiee of traTel only tol­
lowiac &aJor proJeote were included in tUa tnepeotion tour, viz• 

fa !ll lio and II& Phn Bo ProJect& 
Opper lliq naq and ban bien ProJeota 
taD~ Ch1 Bo !roJeota 
f&q Lons ahaan ProJeote 

The above eitea are all confined to the aouth-weet or 
China, ocnet1tutin& but a ••all portion or our reconetruotion 
prog:raa . 

Beaidee the afore-aentionod proJeota, our Co.aieeion baa 
lons cboriahed in doToloPin& h,4ro-power at tho gorge of oar 
tamoue Yan&tzo R1Ter. An inepeotion party wae d1opatcbod about 
ten yaare ago t o -.ko a preliminary 1nveet1gat1on ot tho pro­
Ject in Tiow, We are a~oh indebted th11 time to Dr, SaTago tor 
~· ooneont to undertake tho obeervation in person and to for­
alllate a aore cGDorote daeisn. 

lhilo hie T&luablo roporta will woqueetion~y be used 
as the nucleus to oar rooonotruotion program in the d1otr1oto 
oonoerned, ~e dee• 1t opportune in _,pending herewith ma~e and 
liote ehowing out tentatiTe plan or Poet-war Jlootrioal 1Dter­
pr1ooo in China and ootiaatoo or power requ1reaanto ooapatible 
to ou tirot otaso or t1vo 7oare poet-•ar reeonotrnot1on 1n 
relation to natural reeourooo aa4 planned indnatriee, 

fbe oet1aated power required l1atod below inol~deo requ1re­
aonto of pre- war plante in tbe oooupiod zonoe to be rehabili­
tated &ftor thl ene_,10 retreat , 0! OOIU'IIo th18 plan ia only 
a toatat1TO l~011t With & Tiew O! ~radual expansion &nd &UbJoot 
to eoanant ro'llaion aooord1C6 to our tinanolal and hohnioal 
tao111tioe. Wo are earo that a!tor the firot t1Te yearo• plan 
1a oarrhd out tho po•er devolopllent in enouing yaaro will bo 
Tory auob aoooierated aooord1ng to the do11and ot other indue­
trial deTolopaento. 

lor tho t1ae bo1Jl4, oven tho t1rat otase of our program 
oalle tor aoro onsinoorin& poroonnel and exponaoa tban we oan 
auator, eo wo are hop1Jl4 that eoao aort of working prino1plea 
aay bo laid down ooon by tbe U.S.goToraaant and oure to en­
oouraso uerioan onsineerin& and tinanoial 1not1tutiono in 
brin&in& about our ~lana to tho otago ot aotual oonetruotion. 

' • 1 



Paa41ns ott1.al goYora..nt arranca .. nt ot tlnanoial end teoh­
nioal oooporat1on , prel1a1n&r7 negotiation will be &ado be­
tween our Ooaaieeion &D4 ._.rioan 1not1tutione to proaoto 
i ... 41ato oonotruot1on tor ooao ot our urgent inotallat1one 
on tho baeia ot a aol~-11qui4at1D& aoho .. 1n tor .. aoooptablo 
to both goYornaonta . 

D1etr1ot Jatur.& rea2ur••• Planned 1nduatr1oe letiiO&hd 
power 

re~uir•4 

R~e1 ooal: anthraoito iron A etool eaoltor7 1 o,ooon 
b1taa1nouo aalt ret1nory 

iron oo111er7 
a&DB&neeo hoaYi .. oh1ner1tl 
oalt aleo r1oal oqu1pmonta 
wheat toxtilo a111a 

tlolll' aillo 
torUlisor 

Sh&ASt l1liB o oal: bitwrlnoue alWD1n1~ rot1norr 198, 000 
iron eh1p-buil41DB 
bao.xi te tuttle aillo 
bemp liquid tuel 
cotton chemical induatrr 
wheat IUB&r and atarob 
truita poper mUle 

Ronan coal: anthrao1 to HoaYJ aaohinorioe 00, 000 
bitw>iDouo ooll1orr 

PJrih olootrioal equ1pcento 
wboat hri11o aillo 
cotton nour ailla 

OOIIOnt 

Sbons1- ooal:bitumnoua ~~aob1ner1u 61! , 200 

lt&nlll potr olo!lm liquid t11ol 
cotton hxt1lo 1111llo 

paper m1lh 
oe•ent 
leather proooaoins 
aircraft a&nlltao tur1D& 

IIUddle- oeal: b1 tllmi.noue oolliery 30,500 

rano11 potroloa liquid tuel 
bao.xito aluainiiUI retiaorr 
wool woolon textile m1 le 
polt and h1do ohem1aal industry 

ooaont 
p~er aillo 

.. 
I I ? 

~ 



mai£l9• Jaapzfl TDIOU£011 llp""l4 1n4Mitl'ill laUuh4 
power 

reftlli~ 
···~- ooal:lti naiaoue oollinr 1 , n 

auobu&JI iron aatoaob le a&J~utaoturins 
o3per 0 OPPil' iii4Ulr1 
a pbv oheaioal 1Dduet1'7 
petroleum electrio tarnaoe produota 
ealt ealt J'ttiOe1"7 
eagar eagar refinerr 
t1a'ber tiaber in4ul\r7 
aiU: oeaent 

paper aille 
aiU: 1Dduetr7 

If& at- o oal :antlu'aoite iron ~ l teel emelt1n, 164,100 
Szeobuan iron beaYy 1maoh1ner1es 

eu.lphi1J' el eetr1oal equ1paeuta 
textile mille 
oeaent 
fertilizer 
obeaioal induatr7 

West- o oal : authraoi to 1'Ulli! oil 30 ,000 
Hupeb b1tum1uoue textile mille 

iron • ' 
1'Ulli! oil 
eouon 

Hupe1- ooal:authraoih irOD 6 ••••1 aael~el'7 215 , 000 
lt1ange1 b1tum1 noua ooll1er7 

iron heaT{ maob1ner1eo 
JII&D8&ne.ee oleo rioal equ1pmonte 
ooppor aircraft ~u.taotur1ng 

chemical induatr7 
1'Wiil o1l 
ah1p-bu.1ld1ng 
~aper ailla 
lour ailla 

fat and oil production 
a"8,ar refJ.ner7 
leather proouai~~& 

Sou.~b- ooal:autbraoite uobluoriu 11 , 000 
JCiangoi b1tumnoue obeaioal 1udu.atl'1 

tUDgaten tUDgaten ainu 
fuel oil 

Hu.nau coal:anthrac1te iron & ateel aaelt•l'7 193,000 
b1 tu.ainou.e manganeae indua~ry 

iron colliery 
aanganoee liquid fuel 
tUDgateu tW!6eten ainu 
uUaony beaY7 aach1aeriee 
load & z1ne rallwa~ roll1Dg atook 

~·· 
autoao 1le aanutaoturing • 

cotton el ectrical equipaoute 
ce..,nt 
obeaioal 1ndu.etry 
•7Dthetio producte 
textile ailla 
laaber 1ndoetl'7 
paper ailla 
!lUll oil 
flour mille 
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Dhlr&ot I!t~ roa2arcea 

IC1~u- ooa.l:b1tulll.noua 
Che &116 iron 

rio a 
cotton 
a ilk 
... u 

Kw~ung cod :bttuatnou 
iron 
tungsten 

e 
' " .. 

KW&II6&1 ooa.l:b1tum1noo.e 
anttaony 
tin 

Yunnan o oal: 11sni te 
bi tuainoiUI 

iron 
copper 
lead and zinc 
tin 
ballXito 
ool>a.lt 
Jl&l'li&n8 ae 
pboapborous 

ln41Yi411a.l 
1aolata4 

~ower ~lanta 

Pl&nna~ indu1t!1ea lat1•h4 
power 

Re~uired 
iron A oteel 111ol tory 4 6 .oootw 
tual oil 
~~&chi.nariea 
ool1ier7 
ab1p-bu1141~ 
e~eotr1oa.l oquipaenta 
o eaio&L tnduetr7 
aa.lt and prodllota 
a1!4a.r and ata.rob 
text 1le aUla • 
pa,per a1lla 
aili induatr7 
riot 111lla 
tloar a1lle 
leatbar proeeao1ng 

iron & stool emoltory 
tutl oil 

1 56 ,ooo 

collier7 
ab1rbu1141"6 
.,.o inoriea 
elootr1oal oqu1paonte 
oboa1oal ind11etry 
oeaent 
aa.lt 
toxtiUe lll.lle 
pa,per llil.la 
&1141.T retinor7 

tuel oil 53, 000 
maotl1nor1ee 
ontaioal induetry 
ou:ent 
lUIIbor 
paper mille 
all61LT rotiner7 

colliery 227, 800 
iron A steal a .. ltery 
aluain1• refinery 
oopror refinery 
ref nery 
tert1ltzer 
obaaioal i.nd11atry 
ooaent 
laatbor proooaa1ns 
textile 1111lla 
paper mille 

., 337, 500 

~-'·~· ( ,._, 
i~, _on-hao 

Chairman 

I I 1 I ~ 



Dear Dr. Wo114, 

LQB~ohiho lleotrio1+J Works, 
Ohaasellow, l .. ohQ&Il, Ch.laa, 

cotobn t,l9«. 

~ . 
It S1TOI •• one of +ho greoteet plea1are• in ·~ f~rt.~ • eara 

of •nc1neer1~ orpor1~•• to anbait ~hie pr~liainarr rep0~t · on 
the TaA8t&e GoP~ ~o~oet. ~he a•ndy of thta proJeo• hoe been 
extre .. l~ ifttareet.1~ booa~•• of the ~ra~e4ented mogn1tGde of 
the work1 to be ocne+ruot.ed and &leo, bea,uoe of Ohlno'a great 
need for tbe benef1ta that will aoor~e tree +he proJeo+. 

!he report ••••••aril~ oontoln• -.ay P&S•• ot easineer1Qg 
•tter·. tbat •1 not be of partiolllar lnter01t •• yo~ . W1 til. thil 
in aiad, and for tho oon#eD1eaoe of M~ ro..ter1, I o.e inoor­
porat1AS in th1a letter the tentat1To oonolae1ona •hat will be 
fonnd allo at t~o oDd of the report. 

!f*ttt1Te 0pnOl0119DI• 

It io )OIIible to otate tentat1Te oonolua1o~ relo•1•e to 
tho Tuaatae Corso l'roJeot Oil tbe ftlh of (l) a brief field 
inapeo1;1oa .of the proJoot ar.oa, (2) analJIOa of aTailablo llaaio 
data 1.D011141D8 r1Tor d1eobar4!o reoorde for fiftJ 10ar1, and (3) 
alteraaUYe ltndiea and eniaatee of fin UfterOJtt proJect 
o1tea ••looted troa aTailable aerial topography, ae tollowa:-

1. ~. Tanetoe Gorge 2roJeot with a normal reeervo1r water 
earfaoe at eleTation 200 will deTolop lO, e60,000 ~ilowa+ta, ot 
which 6 , 000,000 kilowatts are firm powe~ and 4,e6o , ooo kilowa~ta 
are IOOOIId&l'J power . All of this 11eoondary power will be con­
Torted u1tiaat.ely to fir• powe~ by ~p••rea• etcrape 4ovelopmente. 
Tb• proJeot will proTide 74,000, 000 aore tee+ of wa+er to~ the 
irrlpUon ot 10,000,000 aore e of eood .,riellltaral lando. About 
22looo, ooo aore f eet of flood ~orag• will be proTi4e4, whleb ie 
llllrf1oient to oontrol the larseet flood of reoord. Lleo, the pro­
Ject whiD eappleaented bJ navtsatiOII fao1litiel will pera1t ooean­
solac Teuola to PlJ inland at lea11~ to OhWI6k1D«. The peat 
Yaa«toe Raeeno1r of ~0 ,000,000 aore teet will proTide an excel­
leD' auppl7 ot olear domoatio water tor a&DJ oit1ee and 1Ddue­
\r1ea, ae well ae recreational benefite,lbat are oertaia +o 
- .. o .. o1 oa\010111i 111Portaaa• to 01!\a. 

2. The relative aerite of fiTe alternatiTe studies and 
eetiaatal and of two alte~iTe seneral plane of 4eTelopmont. ot 
TaacU• ~orce ProJeot are oab~ 1a th.e followins •1111111&1'1 ot 
oati&&t e d oolta. The ooete .. , s1vea i a u.s. lol1are, 

UterD&tin '!'otal 

ProJect P1eld Coat. 

IaTaetigat1oa I11tere1t. 
r1pt of wa1 4arin« 

onrhd.a. Ctse Conet~~ot1on 

Orand 

'l'otal 

BtUdJ fto.l S860,260,000 Sl39,039,000 8149,896,000 ~1 ,149,1°4,000 

s•D4J J o.2 $730,749 , 000 $119,61?,000 $lP7 ,tS4 , CO~ t 977,91~,000 

stUdJ Jo,3 $740,726,000 $121,109,000 $129,tffi,OOO S !tl,lC!,C~~ 

StudJ lo.4 S698,893, 000 $114,769,000 Slrl,97S ,~OO S 935,126, 000 

StudJ Jo.S S88& ,8t8,000 $135,386,000 $194,209,000 Sl,l60,~40 ,000 
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a. fhe pro j eot 11 teaelble ia reepeet to ita o onetr~ctl.on 
oa the great Taactae RiTer, aad aleo with recazt to proepeot1Te 
repa;raent ot the piL!oj eo~ ooet thro~b renaa.ee aoor~!!f: troa 
power, 1rrlfat1011, flood 0011tr ol , a&Y1gatloa, doatetlo water. aa4 reoreat oaal reeoureee, C0111tra.otloa of the Taactse Gorge 
Daa appear• warraate4 to a lart• teg?ee b;r aa:r cne ct •be t our 
b18 beaotlte, naall;r, power , lrrlgatloa, fl ood 0011tro1 or 
llaTlj!& +1 Olio 

4, A plaa ot deTelopaeat. ~t111alll6 d1Tere1011 t~ele t or 
br-pau~ the r lTer durilll! ooutr~oti ca of the 4aa will o oet 
le~e aa4 be aneh more boab-proot than a pl an witbo~t d1~erei 011 
tend e . 

II , '!'he total ooet tor ~he Yuvo:tae ProJeG~ lnol o41n.c +he 
4 .. , reeerToir aM. pC!Wer l!l !IJ!t wl\1 b<> well Dllder uae bi ll i on u.s. llollara. fhe Wllt ooe+ tor power will be well llll4er one 
han4re4 u.s. 4ol lare per k1lowat• ct ine•alled oapaoi tr . 

6, oa the baeh ot the t~ll:r loadod plant, g?oae ana~al 
reTeauee t~ power aloae, eetlaated at two u . s. allle per Jc , w,h. tor t ira power and &t one hUt11.a111 per l:.w.h. tor 
eeooatar;r powar, Will aTer&Se U.S.Sl48, 400,000 . JAnual r 0Tenue 
dedii.Citioaa will 1nolo.4• tile to:J.lowina:- operat.l.ca and .. 1ntenanco 
oa flelle:ral u4 epeG1al t eaturee ot t he proJeot &aomlil.JI6 t o u.s .S6 ,ate,ooo; a repl .. e .. a t reeerTe ot u. s.S!, 28? ,00C : and 
aaorttaaHCID oa t he ba&la ot 16 ;rear• repa;raent period Cl & "' e1ak1111! tWI4, 1aolo.dlllj! l.Jltereat aao~t1ag to U. S . $84 ,105 , 000 : 
o:r a \o\al 4e4~ot1oa of u.s.S9!,f9o , ooo. rhl• loaTee a net 
&111~&1 reTOAUI of U. S. $ 60,660 , 000. 

; 

7, Groee &llftnal ~•Ten~ee or eaTia,e and net &IIIIUal reTen~es 
or aaTln.!Jo '!1'111 &Ooruo tl'om power &II~ et.oraee reeolll'oea ot the pr a Joot &e follow a : 

PC!Wer or s• ora«• 
ReeonrN 

Power 
Irr1t;a+.1 011 
Flood OOiltrol 
llaV18t~i11 011. , 
DQeee11:1,e water 
R.orea\1 Oil 
'!ohJ,e 

Groea AN\aal 
llennqe a 3aYJ.na 

u.s.a ~0 , 66o , ooo 
1 8 ,1100 ,000 
3 8,240 ,000 , se 5oo,ooo 

;>; ~I{)U , 000 

8. !1M l:aagtae Gorce hoJeo~ 1e a "CLA.SS!C" . l t will lie ot lltaoa• t..j)Ol't&llll to Chilli • It wUl br1D« srea't l.Jlchte+Ti al 
tanl op.eaU ia Cea lll'al aa4 lieate:ra Cblll&. It will brJ.na w14e­
IF•a4 eaployMa\o lt will brlllj! 111«11 atuo4ar41 ot l1T1a,. 
It will Ghaz16e OII1Aa trora a weak to a l'troD« Ut101l. 1'he 
Taast .. Gorse ProJaot aboRld be ocnatr~o.,e4 tor the benefi~ 
ot Old.M a4 the Wcl'l4 at larp. 

; • 
-tl,~.s/AKq.L __ 
~~ L . Sa• ale. 

Cona~ttn« Engineer . 

. . 
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4•kpnle•mnte 

GoTtrneent ot China 
WiniatrJ ot Joonoato !ttairt 

Bat1oD&l lttOUZCtt Cc&a1tt1on 

Tht writer dttiret p&rt1o~arly io aoknowlod8e and t hank 
Dr . 10114 len-bao, llinhter ot Joonollio !ttairs ani!. Ql\alrltal1 ot 
the •••ioaal letoureet Coaaltiion, I Qr •bit oompl1mentar1 intro­
dao,ioa to this report and tor the ooaprthtnei~e 1ntoraat1on 
aaba1,ted relati~e to the Ceaa1ee1on• a propoted tiTt year peat­
war 1n41ltn'1 al procraa. .Ute, the writer aoknowlt4cu with 
daep sratitude the ooopera~1on and holptul ·~·•tiona reoe1Ttd 
troa all o! the o!!1o1ale and peraonnel ot the Bational Be­
eo~•• Coaa1ee1on, It Y1ll be obT1oua (rca the aoope o! the 
repoz;1 and parttoularl7 troa the scope ot the eXh1b1te, that 
tha wrlter hat had tha fullest cooperation o! a nwaber ot the 
Co.aittion•t capable e~eera. !hoee eng1neere haTe aade the 
eaaeniial eoonoalo etudfea tbat !ora the 'bene ot th.il report. 
~oir enthuaiaea and 1ntereat 1n the work baTe been an inspi­
ration and a eouroe o! keenest pleasure to the writer. 

smop•l.• 
'tb1t 1e a teobnioal eng1netr1118 report J1'epart4 priQr1lJ 

tor the Suidanee ot ensineerins personnel in continuing the 
1nTeatisat1ona, earTtJa, exploration• ant otndioa ot the Yang­
tze Gore• ProJoo,, Other iapor•ant purpolto ot the preoent 1n­
Tootisat1on and report are to doterlline the !eaaib1lit7t general 
plaa o! deTolopaeat, approx1aato ooat ot the projeot and the 
bonetitt aoeraias troa the proJeot. It it '•lieTe4 that theoo 
purpoe .. are !~tilled 1n th11 pre11A1n&r7 report, 10 tar thh 
1a potolblo !roa tho data aTailable at preeent. 

rile report will eonaider ti Te al Unai1 To etndiu ot t ho 
proJoet .. ao41t1od 'bJ toTolopaeat at dittereat propoool sitae. 
rll• tirn Zour at11titt <•oa.l,!,& and 4 ) will ooapri" general. 
plant of &oTalopaeat that ut111ae tiTertlon iaaatll during con­
atNIU .. at the u.. ltd)' ••·II 11 a plan ot dtnlopaant wUh­
ollt 41 nr11on hnatll, 1n wllieh the ri nr will be handled bJ 
aet~ott 11a11at to thoae uaod at Orand Coulee Daa, !he altor­
ll&i1Tt aU" are loeaht in Iohans Gorge within • reaoh ot 
aboat ten llloaetort, aaaolJ, between 6 aa4 16 llloaetoro UP-
1troM tJo .. tbo tUJ ot Io~. Aa 1ntpeot1oa trip to the 
proJHt area perlllUd a earol'Ul onataatloa ot one ot ibl 
Fo.leot at tea. :aowuor, the other tour aiiea wora too oloae 
to J., ... ,, a1llt&rJ tore•• to be aooe~tiblo, ~ta&tion ot 
the on• 1lt• and obltrTation o! the 1orsee between CbU118k1nt 
and a point allont three liloatUra down1treaa troa Sh1h-Pa1, 
gaTe tirl\-baD4 ,aaoral tntnraatioD abont flolo«iO !oraationl, 
toposraphlo ooD41t 1one, rilht ot wa7 quatt one and tho d1tt1-
oul.t1 .. inherent in the lara• Uaohargu u4 h1P' nloo1t1u 
ot Tansta• itY«r, 

• 

; . .., 
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?b• propoaed &anaral plan that appeara • oat attraotiTe 
oan be illuatratod )eat b7 reference to the 4raw1Q8a oontalned 
in Stodr lo,,, ! he d .. ae propoatd 1n thia etod7 will orooe 
tho Ioh1J18 Cor1• at a point lUdlat el1 upatra .. troa tl>• w1d,enod 
ohaanal of the Yan&t&a R1Tor or a)out 0 k1108atar• aboYo tho oi t r 
ot Ioh&DB, It will )a a ocnorata atrai1ht &raTitJ 4a8 doaigntd to 
raiee the water about 160 .. tare and th• leacth at tbt top will 
be about 760 • •tara. !ho wbolo central portion of the dam will 
ooapriea an oYorflow ep1llw~ oontrolltd b7 drum 8atea and tube 
'TalTI outltho .l -.niTt hJdraalio JU.JI a,proll dui.gned to paee 
onpr•~•doated Yolaaea ot wat er will protaot tbt 4aJl a&ainat 
d1811• troa tlooda , 

The power plant will be 4iYittd bltwotll tho two a14oa ot tho 
r 1Ytr and inatallod elltir ol7 uader,roond, ut11i zin& the d1Tera1on 
tannale and other tuna.le and ehatta exoaYatea in aol14 r eck. taa 
d1Ttrtioa tunnele and two other tur~ela Oil oaah aide of the r 1Ttr 
will be utilised for the inetallation of tortr etsht 110,000 kw. 
main power Oft!ta g1T1nt ninot7 six aain power unite with a total 
oapaoit7 of 1o,o&o,ooo kw. One other tunnel eyeto• on oaoh aide 
of tho riYor will be ntlli&ed tor tbo 1netallat1on of two EO,OOO 
kw, etation aarTioe WDita g1Yiac tour etat1on ttrYioe UDito wi tb 
a total oapaoity of 80, 000 kw, .llthoogh ~dersro~d inetallation 
ot tno poaor tacilit1ee will 1nore~ao lllter1allr tho o0at of the 
power houee feature aa ooapart4 wi th aD outa1d,e power houeo, the 
coat per kilowatt of inetalled power tor thia proJect will r emain 
wauaually low. 

With all power ftatureo inetalled below growad the power 
pla»t Will bt 10~ bomb-proof, fhO oltr&-COIIIerYatiTt a&881 TO 
dam I Q8geate4 in the proJ)oood deeign Will be ae nearl7 bomb- proof 
•• poeaiblt . While the drwa gatta are TUlnerable, theee can be 
lowered in a few aiautee, wh1oh would put thea uador a oons1derable 
depth ot water, aeauaing tho r eserYoir to b, at a atage well aboYe 
the Jltrll&DtDt epillw~ oreat oltYation. Doria, low etagea ot the 
reeeJ'Toir the drwa 1a.toe would sutter 418a.1ee troll etteotiYe 
boabiAS bat t-•r would proT14a a largo ••aaare ot protection 
to tho OODoret t crest of tho daa. 

! enetite of the ;roJaot wil l aooroe tram tht large oapaoit7 
ot fir• and aecoada.ry power: and trOll irrigaUon, flood control , 
neY1t;ation, d011ut1o water an4 reeresUonal features. 'l'beee 
bonofita will be YerJ treat tTtD with no upatreaa storage. 11th 
the ult1 .. tt deTolopatnt of upetrea• storage the benetlta will 
be treMndou.• • 

Soop• ot PrelillinarY 
and rtn&l, Reaort • . 

fhe prtlillinary report will 41aouaa certain 1•neral conditione 
adopted aa fa••• .. ntal 111 tbt propoaal ot thil report. Priqr pro­
poeala tor d ... tlopeellt ot the Y~sa Gore;• ProJeot, 1nolnd~ 
that of Dr. Swa Yat- etn, roandtr ot the ah1aeeo Republic , and tbat 
of Mr. o,R, Paachal 0 ~tr1oal Joonoaiet an4 lxpert .ldTiaer to the 
Chiatae OoTtr ... llt , wil l be quoted tor o~aratiYo porpoaee, A 
t1Daaoial 18&17aia of tbe largo fertilizer plant that ie included 
a• aa auil1t.r7 teatue of Ye~~~ tae Corse ProJaot in tho propoaal 
of Mr. Paaohal ha• boaa -.4. bJ the laUaaal. R .. onroea Co-.J.eeion. 
Oop7 of tbia aaal7eia 1a attaoht4 hereto aD4 dteignated "ixh1b1t 

Io. 1• 

~a ptopotal of th1a report will bt ontl1nel\o ill fall. 
?ho g .. tral faataree ·cf tbo 4aa and power plant Will bt OIIQJlOr­

ated Ln aoae14trable 4tta11 tor eaoh of the two ~oneral 
plana ot dtTtlop .. nt. Saggesttd stage 4eTelop•eate of 
the proJoot will be OQtl1ae4 tor the adopted plan of 
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development ae embodied 1n Study No.4 . Lists of available and 
requeotod additional daia will bo 1holude4. irograme for ~on­
tin~ing nooeos&r7 eurvoye, explorations and etu41oo of tho pro­
Ject will oompriao an 1~ortant aootion of tho report. Tho 
bonefite inuring from powor, irr1go,tion, ,nood oontrol1 navi­
gation, domoetio water and recreation will be diocuee~ briefly 
and e?aluated, eo f Kr ao thio 11 poeeiblo f ro• present infor-a­
tion. !ontativo oonoluoione will be fowod at the ~ o1 the 
report, 

A final report will be proparod in Amor1oa, follow!~ 
eoaplot1on ot eurvoye , explorations and studios of tho proJect. 
In preparing that report 1t 11 proposed to utilize personnel 
eont from China to A .. rloa tor toobn1oal training, and aloo to 
utilize personnel of the Bureau of Roolamation providing oo­
operat1Ye arrangemente recoamended in another report ar e oon­
ou.mmated. 

'be final report will include gonoral dooignl an• opoo1-
t 1cat1ono oultabl& for negotiating, a ~otruotion contract or 
t or ~dertaking oonatru~tion by goTern.ent t~oee . Aleo, the 
final report will inoludo illustrative matter in the !or• ot 
exhibits embodying detail doeigns, standard designs , detail 
apoo1!1oat1ona, teohnioal memoranda, engineering reporta and 
other essential data that have boon developed and coMpiled 
by the Buro~n ot Hoolamation tor similar high dam hydroelootrio 
pro~oots. In this aannor data porUne.nt to 11oat of tho iapor­
tant details of design and eons~uotion ean be turniohod. 

Following completion at tho final re.Port , and prov14ins ., 
largo development program is authorized tor eonstrnetion, it • is 
proposed that tho llational Roeouroee Oo1111>1'seion will o.r'Pange for 
ooo~orativo aesiatanoo fro• the Bureau ot Reclamation and tno 
~onnoeeeo Valley Amthori~ as follows: (1) preparation of de­
tail do.tgno and epoo1tioations 1n Aaorio~; (&) suporvioion of 
o1>netruot1on work in Chin&; ( !ll tratning ot Cbi.noso t oebnl,oal 
personnel on daaign work t n Amor1oa and on oonstruot!on work 
in Allor1oa an'd Cbiila , ' 

General Conoidorations 

l n !oraulating tho propoaal o of thie report oor,tain gene­
ral oonsidorations have boon adopted aa tollowo :-

(a) !his oupor-b7drooleotrio proJect ahould be dooignod 
on tho promise that U aay be ut1lhod at some future tiao tor 
national do!enoe purposes. 11th auoh a largo oonoontration of 
power 1n one plant, it 18 aone1dered eaaential to conetr~et 
tho proJect as nearly bomb-proof as possible. 

(b) Consideration ebould be given to earthquake etteota 
in the final dooign of all iaportant stra~tures. 

(o) All rosourooe of tho r iver basin ohould be oon&idored 
in the ulti .. tt dovolop•ent ot tho Yangtze River, inol~ding hy­
droolootrio power, gravit7 and pwap i~risation, flood oontrol, 
navigation, 4 ... at1o wat•? •~g•lp &ft4 reeroational foatares, 
All of th••• r•••~••• are of ~t•ost 1•portanoa 1n tho t~tare 
deTelopaont of Cb1aa and all of tho• are 1nvolT04 in tho pro­
pooed T~•• Gorge Projeot . 
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(t) !be Jo~oa~lal aultlparpooe benetlto ot tb1o pr ojoot 
o.re eoantor.a to be ot 1010b pr.ruo11nt i"l'ortanoe tb&t tbe7 
w&rl'Silt &nJ a44U1onal oooh tor eng111ur1JIC, l abor &nd Mh-
r1alo neOIII&l'J to prooare ooaotruht worlto ot tile aoot 110- 1 

dern , per!'A"ent and ul trtljf,Oil81nat1 Te oba.raohr , 

(e) !he prutnt intlr.UOil Mltta 41ttlolllt, 1t Dot 1-

poelible, tbe taat ot preparing ooat ooti .. tee ot the proJtot 
in ab1nese aon•J· ror thia r eason , l t 1a t oand expedient to 

a&lte all ooaparr.tiTa ooet eoti .. toa on the br.lia ot ~ . s. dol­

laro, and aloo on the bull ot work tone 111 .AMrioa prior 

to the war, So•• idea ot atter-tllo-war ooota tor tho projeot 

oan be bad bJ 01ainc aoat in4exoa and e~o~e ratea tor JO&l'a 
prior to the war. 

(t) It 11 cone1dered Ter7 iaportant that arr~oaente 
be .. de aa eoon, ae poaaible tor extena1Te .-rial toposraphic 
ourTt71, preterabl{ ooYtr1ac the ooaplete main r1Ter r.n4 all 

i•portant trlbutar ••· Conoluelon ot the war 111 Europo ahollld 
a&lte aYailable adequate personnel and tq11.1punt tor ouoh oar­,..,. .. 

(5) ln rehabilitating oit1eo and T1llaget that are to be 
partl7 aub .. rsed bJ the reoorToir, lt io oonaldered adY1aable 

to oonatruot aodern doaeetio wator •Jatema, .. wer a7eteaa , 
public bu1141118S, and other public taoilltlea that will t aad 

to pr~ote a hi5h01' standard ot l1 Tillf: &110118 the people. 

(h) '.!'he toposraphio ill.t"or .. tion &YailabU tor oona1dera­

t1on 111 thio preliainar, report 1a l1111i ted to atetoh t 0pogra­
phJ pupare~ tor aili t&rJ purpoaee b7 t he Ohinue al.l1 tar7 

torcea, aerial tGp"6l'a.PII7 co.pturet troa the .Japaneae Rl.U&r7 
toroea , and aer1~ photosrapba ant toposr~hJ receDtly turnioh­

.~ b7 the ~.S.~•Y• !he Chlneae and .J~aneae a111tar7 mapa 
Utter widel7 and, despite earetul tiald 1napoetion ot one or 
the alternat1Te proJect alcoa, it waa uncertain whether olthar 

o~ the aapa aooura~al7 ohowed the topQSraphJ ot the ree:lon in 

~ueation . With tnia ditterenoe in al.nd aurT•J partie• were 

ore:ani&ed hurrieal7 b7 the -.tional ~aouroeo Collllllieoion ant 

aent to the reston to a&lte check aurY•J•• !he oa aurT•7• ,.._ 
\a\13 d;ll 1n41oate that the .Japaneea Mrial top"6l'apb7 , al­

thoU«h detloilnt in oertai~ detaile , ia autttoientl7 aocor•te 
tor preeant purpoau. The aerial photQIIJ'apl\a taken b{ tho 
u.s. Ar&J, Ylewed tbroush a atereoecape, indicate tha the 
iapaneee aerial toposraP~1 1• ~aaonablJ aoourate. :heretore, 

this top~~h7 haa been ueed a s a baaia tor the atutiea 

4eaoribed in thio report. 

(i) Jl17 oonelu11011a !oraulated 011 the balls ot present 

aTa11able data •011t be cona14era4 t~tatiYe . HoweTer! t he 
ooncluo1ona 111 thil r eport are Mde on the baa11 ot w de ax­
per1eaoe in ai.U.ar 1>1511 4aa conetruetion «> lare:e r1Tera IU>d 

1t 11 bel1aTe4 that thia axperienoe warrants tlt1nih oonclu--

1tono, tor exaaple, regardins the teaalbilit7 of the proJect 
111 reepaot to ita oonatruotlon on auoh a sree2 r1Yer . Con­

atrllotloo ot the project 1a un~ueationa.bl7 taaeible o'~> the pre­

alae that al.equU proT1o1ono are aa4e tor diTerelon of the 

r1Yar dur1D& oputro.otiCIII ot the du. !hie prealae 1a aet 

1n all of the ,ropolld plano ot deTelopeeat b7 proY1tin6 a 

41Yera1oa oapaoit7 autt1cloat tor paao1Ds tha one hQDtred 

1era flood. !hia liberal 41Taraion oapaaltJ appearo warranted, 

not onlJ tor 1na..ranoe asalnat 41aaator , b~t al•o beca11ee the 

d1Yeralon tunnell or the 41Toraion obanllalo aro needed alec 

tor power parpoaee. 
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Dr, Sa tat-ooa1 Poi!A4c of \lit C:Uao .. ieful>llo oae of 
Cbt~·· r••ttot lt~oro &ll4 l>opefaotoro , 1• Ito ltYod ' to h&YO 
ou•astto tbt flr.t ooaoroto tropooal for ozttat1Yo 4tYtlopaeat 
of lbt T~tat ;orc-a. Dr , Sllll' t pr opooal bat bo~ trana}ated 
1pto la811ab fro• oortata par~apbo ln bit third 1oota7e , !be 
proJoeal i• •~oted for conYen1ent retereaoe , ae tollowe: 

--~-----·-----------
•rrtno1Pl~ ot Poop~•'• ~1Tol1hoo~• 

"tho ooooad Mthocl of ino'rtatllll! IICftOIIltval procluoUon 
it tilt •• ot tO't1l1aoro, 3o far ODlJ' faoooo of b"""" be1Jl8e 
.ad anlll&lo, d4 - q ocl • ecotone Mhne uo lltod •• fert1li­
•••• 1Jl llhiJlt o Olloioioal ~enllhoro wort onl;l' llltyoboe4 
rooontl7. la oort alll plaooo oo11tb or tho 7tarl liYtr in ~ans­
tQIII fttro Oll111 taltpo\ort btYO ltttll 11Hd U f.rUliaoro in 
pluUq npr oanu, tho rate of «•twtll ltat ""• <loablod &ll4 
tllo oiat tf t ho P>'-aoh al t o lMH&OM tOYOJ'al U•t. ht 
tid ealtpo\oro, l>otq lapcn-tod rr .. 41>111 in aouth barloa, 
art blfb I.Jl 40ft .ad told at tilth bijl;b FlOtt tb&t anl,. t115ar 
oaao-Plaatuo ..,. ~tord to lo~ .- 11t1l1ao thea • 

... oldu oaltpotora, the pboqboru troa ~· tlloll faall7 
1a ~ht aoa 11114 oal01a froa tbo ataaral Mh?lalo are 60t4 
far UUaorot and when aitratoo , pboophor ... ancl. oa1o1u &JPo 
alxocl in proJOr proport• oao, a T0~7 oaitablo tor,ili~or lo 
toraod , wb1ob , aa.4 1n tho plaot1a& or &D7 Yt£t ~a~i ,, will 
1aoroa1o ~o~q t ho qO&nt1~7 and ra•• ot production. or ex­
&apl-. on• • o• ot r1oe tiel~ wbioh proAuo•• t1Ye baaketa ot 
aralao wit~out tortil1~·· · wlll 71•1~ ••• to \h»oo tl ... the 
produotloo lf o~tablo tort~izoro oro applied, thlrotoro! 
1t wo w1ab to 1~r~ao ~· &«r1o~taral pro4uot1on , tortil -
oN't obollld ~· uao4, &lid aobatitio JDUboh of aanutactlll'11l8 
obollioal tortU1ura ehoul4 be adopt ed . no r011 •tUiala 
t or -.kiae arti!i~ !or tilisoro are obta1oablo 1oYo~boro 1D ah1Aa0 11114 o ... t'lUB6 a1allar h 011111 ,Utpo .. r ••• uoe4 
in tho "oJ<Lo& ot ~owdor a lUI& !.1M IIC•• 

•r~aorlJ t bo aaJor1t7 of tho t ortlllaoro uao4 1a tho 
world boo !toea pro4uoo4 lD Chili , South Aaorloa ; but rooontl7, 
dQt to tho adY .... o .. nt of oolorol 0 DOW Mtbo~ of aoltia« 
tor~illaoro aarwhoro ~- tho "" or olootr1o1t7 baa boon ln­
....... !be art1tiola1 tor~l11aor '' pro4.,ooa6 botq oqual17 
ottootin 11 ~ho aatual torUlUor b!l.!.•t" o :u:rbar~ boln& tnoroao1ft61~ .... 4. a .. 18 oloo t~·•l 7 pr •• ll 
central bleb prioo olootr1oit7 boo !toea prtduoot b7 otoaa 
, .. or '-i ,..ontl7 l ow prioo olootrio1t7 la boi115 produoot 
, 7 waler Jow•r . In aa.DJ tore1p ooutr1••• u enora o11e aaount 
of olootrlo power lo pro4uoo4 b7 tho to•olopaont ot water talla 
and r1nr rapUa, ant •-P o.,...o tbu obta1nod u u"d in 
tho ... ., .. , ... et artltlol al tortil iaer, reoultlnt ln • YOJ'7 
oboap pJ'O&oMt , 

•nero are aaD7 auoh talla and rapi~o ia Chiao; tor oxaD­
plo , •&D7 r'l'ido oxiar alGa& tho loet I!Yor upo, roaa of Jso­
obow, •bo aoat •roaoboroQI ~oiag l oo-Po Rapid , Dt~ lank1ng 
YIJ'7 d&DIDOUI to aaYi16UOilo lf tbo rlttr 11 Ulillo4 UP ODd 
a aa•1satloa abaaaal 11 o~r110to«~ p~~ .-4 boaert•• to 
aaYi&atiOII will botb loo obtaiae«. u ••• onlMh4 b7 oomo 

. -
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- tloat - ld.Ul• ..... , ....... 4114 'H IWolowet no.,. tile ~kl, ~ rqlle 411•• e:a,t u roe-l'o _. 11e4 'Ji•n ..,. •• •• a..a tp lew lo-t ot watN' , .. .,. • Alee,· u•U'tl• to 
~.:J fr...,;;::« ·-:.. ~-:"::=:..., llOI':?J" ... Oftl~ 
_. ...,. t• 1e.JI~q c:::f. IIIII MtpharJi"N-H•~' \Ill.....,.,, ~ f'utwt .. , aa4 ••01a ellot1'1,f71ac'tllo c:.:f..,_ ~~ut .. ra1lwy. 

<nu ·ctl -· .,1e1141a 1a all• ,..,.r , ... r .. u .. ,....:~~~..,. - .... ~:"-' •.!!!'" Tell«1•• ltYer , It,.., uu.toa 1>7 -· ,,... 8C 111.1UM1 hOJ'ftJOWIJ' ooa11 to a ... olo~4 troa tllo rlYtr troa IollaJIC h lullel•. IIIlo e1lno ... or, llolllc 
b~r tb&ll tllat JJ"oluol aa.'!"'loro 1• Oo .... u, "all ••' 11111 .. oapplr all tho rell•aJo, trala oero 0101 f&otorloo 1a tbo wbo1• 
oouur. ""' proluo --•"' aaout ot f o!'hlloore. Af!ala at tho Laac-Moa (Dr-.oa Gate ) oa Toll .. RiYor, olootr1o p~or ..... ,105 to toae ot nouub ot llar"p-r ooal4 bo 4onlo~4. U - bo oooa ,.,., CklM 11 rloll J.a -sval rooovooo. If aolora .. tbolo ere 1001 to 4oYelot t llo wator •r.or reoo~ooo in T ... tao RlYOf an« Toll .. i!Yor abollt 100 alll oa •-•• power oo4114 llo prol .. ot, •ll1ob will '' o;,!Yaloat to tho powor of 800 a1ll1oa eb- aon, u 1 hOJ'"J .. or 11 al>JIIli oellal to tho , .. , .. ot olpt .. 4o ~bor...-o, aaro than I llollro wor:t lO barD­till to tho wori<Ma '"' ...... , .. or oaa work U fall. llollJ'I la a lQ, that .. _ L lloreo,owor ll004 1a a UJ wll l lie oqolYaloat to tho work of U .... lf ~1 uoo 10 ea4o of tbo water powor fro• y,._tso an4 Tello• R1Yore, prol~la« 100 a1lllon horoopowor, we will .,.,., t,ooo 111.11108 wol'kore \o work tor u , runiaa ov tra1ae, opora\185 ollJ' footorloo, aa4 pro41lol .. tortlltaoro. 

•Aooor~ to Raa·Til ( aa aaa1oat c:bl.llooo nttU'), 1f ono workor pro4aooi tor 6 ooaeaaore, \llo ooaat!'7 wt11 srow woakor. lao~ thiak bow ... ,. oro aotull7 worklDS &8088 tho 4CC ld.lllone 1n llllaa! Jot oal7 tho 70111111 olllllrea, u 4 tllo oU oauot work, bot ... ,. ,.. ... ,, .. ,... po•-•• lllto tao lui _ .. ,, Un oa UIO 'IIOJ'I< at otllore, So .. ,. CIU••• are no• w~ ul aoa­proiUlQS, ronltlas 1D a weak o-tJ'7. It wo oaa IOYolop tho water powor of T~tco and Yell ow ~1Tore{ to pro4aoo 100 a11lloll'~or"l'-r> oqa1•alnt to l ,•oo alll oa _, . ... , an4 uUlUI tll ll uo'J'SOU .. , .... , ef eleot•lo powor to •ork for uo , 1arco proiMUoa wtll eortalalJ 1>0 t ho roeut, u4 Clllna will 
0-..o r.... a peor •• rlall •-Wr· t~a.o7otoro, 1t wo with to 1811'0100 ...U.I&ltual ,rt4UUOil, -II.UOI'J' -· ... aUlllt4 to uoroaeo tbl prolaetlu ...... at ....... lallor! an4 .,..eour . olootrta 'Powor aaet loo llUllu4 to pro4uoo ter\ llaer. 

~. Q,J,Iaaebal , aa &Mrloaa Joonoeilt aa4 lllport A4Y1eer to tbo ,., ........ , 1 t ~ina, kaa alAe a ptopolal tor tll1l ''Iflop• .,,. ot y..,.. .. oorc• tb&t wanoat• .. ,, oarotal ooae ora on. Jlr, te"bal' 1 prepoeal 11 qll0\o4 tor oomoauat rofaJ"Onoo •• 
follOWII• ---------·-
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•• ao,ooo, ooo ltw. or aore at ~he 1114 ot ha to . ...... r ,-earo , ... 
1114oun1aJ.izaUon l)r .,..-ueea aDd tho ata.D4ard ot liT aa r iaea. 
ht China haa Ter7 11 Hlo toroip. oaoh~o wUh wbioh h pv­
oh&ao oqOiipaant and to P.ft7 till: tu baild1Do!: ot plants , and abo 
nooda ozolaaaao tor otllor ,...eat tatlo:e, 111oh ae re .. notr11ot1on 
wort, bl11141ns ot ra1lroade, openins ot ataee, oto. Sbo oaa 
not nope to aoqOiire ono~ uobaJl«o thro"'!!h ordi'n&r7 exporto 
to tinanao tho dooired pro«raa an4 ebo 11 p~1o~l7 han41-
aapped 1n trade "1th t.be. Uni toci 8\atu, wb.ioh will probabl7 
han to ou.pp~7 aaot ot tho oqOii.PJIOnt and tr&imtd poreonnel 
.needed, d01o to tho 01rgont noede 1n other ·1ndO>Itl'1al coO>ntrhe 
tor damoeti a r oconotr O>otion , It ie 101g~eotod that th1e 1apaaeo 
ma7 'De broken b;r tho 11n1 ted Statu bllildiaa powol" pla~~ts 1n 
Chi.na tor tho Chinese Oouruae.nt and taltins P&l"'ent i n certain 
products "h1ch those plants can prod01oo , b01t wbioh China hae 
not exported hitherto. J.D &Xftllple of one poae1b1l1t7 1a gJ.van 
below. 

"Tho Vaitod States hae an anaual fertilizer bill of ~argo 
eizo. In 1941 it wae $3~4, 000,000, Yet, 1n spi te of t his 
:tigure, • erioan r ....... do not get IDoOlgh terUUzor , and henoe 
are deoz;oa aiog 1.n terUll.t7 7ear atter year, Tho lose of n1 trogon 
1e .. enral &Ulloa •oil& per 7oar, and at pr .. ent the nitl'ogen 
added in roplaooaeat 18 only a 11ttle ~Ter ' 00 , 000 tone per 
...., .... Pluial>ha1>ea aad poiaoh oro :replaood i n muoh largo measure , 
but ~orioan t&rmero tend to ekiap on nitrogen «ue to its hign 
ooot . There are &&0~220 , 000 aoroe in oropo in tbe united Statee. 
on "' luot 20Q,OOO, ooo o.or~a of th1o , nitrogen add1t1one would 
be doa1ro.ble and on l OQPOO,OOO ·aoroe they are oaoent1al to the 
prod01ct1on of really pe.rag· 71•lds. I! nitrogen ooul4 be onpplied 
at priaoa leas than hal the oxiatint r1guroe, orop yioldo coul d 
be 1mPDoTOd and agrioultural ollbeidioa throogh oonile%'Vatioo on 
P•T"onte ani )>artt,. po.l"'ll'te (amo01Dt~ to $G5S,OOO, OOO in 19410 
could be roduood, 81gb tert111zat1on eOUld roduco the ooet 
per aero ro'r orope Tffr7' notabl y , ei.nce 1t would allow tne 
retir eMnt to pasture or the poorer land, w1 th oonoentration 
ot labor on the bettor aoreo. Low oo•t rertiliaero eho..td be 
nry- popular politi•ally, and thoro aro no tarit! barriere to 
1111}>orta of nitrogen p:roduato. 

•It 100,000 ,000 aores or ~erioan lend reoe1Ted lOOo8Qunds 
o! nitrogen per aore p er ye~1 t hla wo..td require 6 ,0~ _ 
tons. !his ai«ht aean 7 ,ooo,ouo to 16, 000, 000 '"til ot . tro 
on fort111zer, depending on tho obeaioal ~ado , et ~· • aeume 

~ere that the prod..Ot prod,.,o4 1a ealo1Uil e;y821&111de, wb1oh 
taina ~51' a1tr04en. l t 1e 11robabl& that oth•r n1 trogen 

o~odueta eoul:4 be produee4 ,nd ehippe4 ~eheqer, and hence the 
P •1on tha t th1e 1a t he llroduet ~~ado 1a oobaer'TttiTe on 
aeeuap. ,...naatde prol11eUon reqnirea oon-

!::.;•ta{f: ;;~i!:t~::~::1r:~dpg:~;.<:~~~ !!i~:':r~~!..P~~ 
t on o · •~.t·· ..:d ooat U ei'l'Od 1'11 the Untte4 states. It lie-
the ~u.aD 7 . 4 .i.a loan power 1a s-nerally not ohn.p, 
ae.n4s oh'o&P pow:r• ""t ereral li .... t i ng end 1nduotr1al pO>rpoaes. 
and 1e alae aoe.,aa. or sen ":" . • ' 

, 000 t ot nitr04•'11 wollld deaall4 
•!he fil<1Do!: of ~ . ooo , on• natare wh1oh the UD1tod 

&, 000, 000 kilowatU ,..:"~ o;,:~w~;;,; ~riing ple.nt•L oenalder­
Sta t .. ooulil not Attor u:triea Let .,. eoo wbetbor lll1inll 
ink de.anA• of otb•r i nd t ~titt· oho&lln••• and mutUal 
oould •••t tbio, 1n 98R1~srotl~wo tor ~eTeral hundred lliloa 
profit. Tho yangtze Yo 
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••orl.Uo &ad labor will ...... to sao,oeo,ooo ""r . ........ "blo 
ae~• •ba• la .. 111ac •o •he Oaitet !•a••• t or 19~.oon,ono •he Cb1D••• CoYera.en• .akea a prort•. r a• 1• 1• n~ • aeoeeeary • 0 taz •be Ch1D1e1 pa~l1e • o taro tYea •hla ~. ~trt rt .. ln• 
tbo ooUO or tba &,1!0 ,000 kilo-otto or J .. Or no• r04Rlro4 1ft 
the e~t• plaa~. ~11 O&D bt aoll •o sc••r.a..n+ or prl•••• 
ia4uo~'J tor OA7 risaro oYor t ho o%ooot1asl7 •iauto pro4uc• ioa cooto, otaoo tho o~hor holt or tho powor io »•71ftl t or •ho 
plant itoolt. 1 •ussoot that 0 r11uro or two-tontho of . u.s. I oont por kilowat t hour woa14 bo outtlolont and on tbio boolo 
tho oDDuoU roYoauo (at 81000 kilowatt bouro por J&&r por kllc­
wott or powor) weald bo as. 000 , 000, whiob lo ,.,. a bout 
oaousb to ooYor tbo oJ&DAAl!o oooto and tho oporo•taa o oo~o 
or the Ull&lloooto4 powor pro4uouon. !he ro..Ut woall ..... th.• 
&,2&0,000 kilowatt I or Y0r7 ohoop powor Woal4 bo JrOYldod 
i .. od1otol7 t or tho uoe ct Chlaooo eon...,....t and prlYo•o 
1a.4.atf"7 at ao toat wba ttftr to ~ht Cll1neee tc1'tJ"natD+, and. 
th&~ & &oln& power &Dd ftrt111•er bUt1BIII of IQQ&l a&CD1+udt 
weald bt tQrntd o••r to Ch1Dtee uee tree ln t1ftttn yeare. 

'Pooolbllltioo tor tho oalt ot 07D~hotio robbtr, lftdo•­
+rlal oht8lt&ll &ed poaetbl7 alna1BGa &~4 ·~••loa &Bd ~eY?~­
al lo~l alto •~1••& whleb .t~ht t1Ye Cbtaa a poai•tYe •rale 
bal&nct wl •b •he v,a.te~ s•a•••· •hr~~h apera• t~a of •btB 
daa, a.ad ht noe allo• •he 1•per• ot w re -..etJne,.., •ftc! eollJl'­
.. n• tor o•her thaee ct Chlo. 'a ocne•rae• irn pr~ac• . 

!Jopoeal of +hi• RepoTt 

?Wo alt,erut1Yt ,,oel"al plane of dt1'tlop .. a.• tol" the 
Y&n&~•• Oo~8• ~cJ••t b&Yt been et a41e4, aaaelr. a 4aa wtt.h 41YOrliOD toantll &ad 0 4 .. Witho~t 41YoraioD tWODOll. DIYe lop• 
aon~ bJ o 4a• witb diYeroloa tonaol o io bolltYo4 t o be poooiblo 
at tear ot t bt tt•• &lteraat1•• proJett ett•• eeleote4 froa 
the Ja»~•• Atrial ~OJOS7&Ph7• na .. l7, at ett11 e en•14ere4 in 
St~41•• loe.l,t,~ ant 4. »e••lop .. at b7 a 4aa wtthoa• 41•era1Cft tODDOlo OJPO&rl to bo pooalblO at onlJ ODO of tho Otlooted pro• 
Joot o1tu, -17, tho alto ooao14erod 1D Sto.I,J lo.l!. 

Gonorol rooturoo of 
Do& and 7owor 7laat 

(Sto.41oo 1, 2, 3 on4 4) 

~ sentral features ot tht 4a. a• propoee4 1ft ,.Qdtes 
lol 1 2 8 ani 4 wlll 1ncl~4• •bt toll~•1BS: I ooftort•e s•Pat ( b • p-a;t•7 A_d abca.• t2~ ae•ere hlfh Abo•• a.tt•D.Hd el••a•tre f' f 
toaada•tea r eek wbieb wtll r•t•~ ·~• TeeerYoSr ••••r a~oa• lfO •••ere aboYe lo~ wa•er e.rtaoe ta •he rtTer : aG ~••rfl~• svttl­
•• eoa•rollt4 b7 .. ra.o•aral R•ttl 4rna ta•ee ; oa•l t• • rrta aolprla~ t18bty to one hcndre4 an4 t oar tobe Tal•e e ~n4al•e, 
ta +wo tl•~• r.rO•ee•e4 bJ •raehraoke as4 balkbta4 aa•e fao1 11-
t1o~· and 0 b roul1o Jwop oproa o&lto ' lo t or 4loehorsln~ Clft­
,reo:4entt4 t oo4 Tolu .. e, All of tbeee teatuztl will be of 
D1+.ro-o oaoonotlYO &oo!.p, part1oolorl7 tho h • an4 bJ&roalio , ..... , ..... 
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!llo aoan&l toahroa ot the p.,.or plant ao prepoeo4 1D 
St1141u loo.l,f il aD4 4 will 1Dob4o •oat:r o08111Decl Unro1CD 
..a p-r •- o, all ot 'llbloll 8a7 l>o oD aDO el.t. ot tho 
1'1 Yori or tbo:r 8U 'bo UY14o4 htwoOD tlao two ltuo. !h .. o 
,_ • will bo 11Ullao4 tlrn tor U Yorltoa ot tho r 1Yor 
4oar1D& ••ni'WIUOD ot tho ._ an4 later tor tall water tGD-
aolo • .&a 11441 \106&1 •1• taaolo will h .. o.t.t tor , .. or purpoooo 
tev ot wbiob. 11111 h uo4 tor MiD ,.aorauq DD1t o u4 tile ' 
r-.l.lllq t11o tor n at1011 oornoo aHa. laob. ot thooo J>owor 
t1111111l 1t7nou o1U 111o1Mo tho to11ew11111 a ooa'b1no4 oQDoroto 
•-•1 Pllll aD4 power bolloo oal>otraotv.ro1 a power 1nlot ttm11ol 
wltll bul~a4 aatt ooat a t tilt ontranoo: a Tort1oal 1n~ake 
ehatt 1D Wk1ob tr.anraoko an4 'balkhoa4 (,ato fao111t1to are 
1aota1l.o4; an aooooo haaol wHh tranl11111! erano and fl&ntry 
or&Dt !ao1lU1oo that oerno aU 11ltako oba!to 1 u 1DcHntd 
p.,.or tuanol , wb1ob, oo&b1De~w1th tho 1nt&kt ohatt, oorYoo 
aloo a o a llu4-wahr aarJ• t..U: O'I\OJ:t41Dfl in ottoot !roa tho 
top o! intake obatt to the Jo•or poa.took lnlott: !our otool 
llnot Ponotooko loa41Df! troa tile bottoa of 1Dol1no4 power 
tiiiiDol throuch tour 'ba,tto.rnr Yah .. to !cur 100,000 h.J>. 
turblnot dt1Y1Dfl ! olll' 110,000 kw. aaiD sonoratcro, or two stool 
11no4 poaotooka loa41nc froa tho 'botto• of 1aol1Do4 power tun-
,..1 throucb two buttorfl:r Y'&lYoo to two 2' ,000 h,p, tur'bluo 
4r1Y1D& •wo 1!0 , 000 k.w. otaUon ool'Y10o JtDtra toro, all 1D­
otallt4 1D the poWer hcuoo tuanol; tour 4ratt t ~bto l oa41111! 
froa the a&1D 'urbtnea, or two !rc• the •'at1 0ft aerTioe anita , 
to tho 4ownotrtaa portloa ot 41Yoro1on tWORol thot oorTtoe ae 
a tall water tunnel; a ooab1Do4 Yortiool blllkhoa4 fl&to oha!t 
u4 tall water ~urco t..U: nton41ns uPWard troo tbo t ail water 
tannol to a aain •••••• tOADel that 11 proY1to4 with traYolllns 
oruo .at blllkhtat ta01ll \loa tor UDI!lhl'1na tb~ tarbinoa ot 
&D;r p ... or tWIIIol qoha; a tal l water tUDJ~el and 4owutrou 
portal with bolkhoat ,.,. ooat; a t ail ra•• ohannol l oadlDfl 
to TODflt&e 11oor: a Yowtlool boi't ohaft and orooe t wanol 
l oa41Dfl troa tbo aain aooeeo tunDol to t be power bouee tannol 
t or tYor:r two PoWtr tun11el e;rotoao; throe or t1Yo YOrt1oel 
olOYator ohatto tro• or ooo tuanolo to tho tranoforaor tunnel 
ant 11~htDiDfl arrootor tannol that will IOPYO tbo power oyot eao; 
a potootrtan callorr and atatrwa:r loa41Dfl troa t llo aain • ••••• 
tunntl to tho power bo~ taanol tor ooor;r ••• power taanol 
o;rettal; a wortloal oablt ahatt loattns troa oaoh f!Oaorator 
to 1\o bank of tranatoraoro 1a tho traAotoraor tt.DDOl; a obatt 
u4 tunal outlot to'r oaoh o~>~o1Dfl biflll haolon otrouH; a YOn­
UlaUon t un troa top ot p .. or llouoo tuncel to low teaoio>: 
oablo ahatt. 

( Stat:r l o.6) 

!be conor&l toatureo of tho 4aa aa propooo4 in Staty Io.~ 
Will 1nolu4o tho tollowine: a concreto otraicbt fl"&Yltr d~ 
about thr•o liloaotoro lODfl an4 aboat 226 aotou hi«h abon 
tho aooll&Ol tloYatloa of toDD4atioa rook , wbtoh wlll ra1oe 
tho rooorYoir waMr about 160 .. uh abon law wator ourtaoo 
1a tho rlnr; a oona.-et• 8tral!Jht IP'&Ylt;r 110J'tton ot 4aa ooa­
pr1111lfl an oYortlow 01>lllW&7 aontrollol 'bz.~tural eteol 
41'118 fl&toe looato4 1a the T&~>Ch• Rl:ror e 1; ollUot works 
o0.rprio11lfl one llUD4l'ecl. ant tour tube YalYO oontni to protooto4 
~1 tralhuoko .ad ftlkhoa4 sato tao1HUoo 1Dn&llot oa tho 
UJotroao t aco ot eaa1 aa4 a hJdralllta JIJUI apron ouUa'blo tor 
Uoohal'lilll QDJl'00040Dto4 nQOt YolUMI• 
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Tbo p .. or pleat aa propooo4 in St~47 lo.& will Rtl llso 
tht loft aoe-owortlow otraicbt 17aYlt7 oa4 port1CD or 4aa, 
whloh will oeatala a powor 1Dotallat1on or alnot7 aix &ala 
uito tull o1 110 ,000 kw. o~1t)', aail. tov ~atloa 1en1ee 
waito, laOh Of 20 ,000 kw, OlfaOlt7o aaki-s a total laotallatloD 
If 10,860 ,000 kw. tor tho aaln sonoratlag Ratto ~ of 80, 000 
tw, for tht ttatloa oorT1oo waito. Eaob powor uait 071toa wlll 
inol~• tho tollow1-s alla foatRrto< traahraok an4 bnlkhoa4 
sat t fao111t1to 1notallo4 oa the upotrtaa faoo or daa; a eteol 
11at4 ponot~t oXtoa41as a abort 411t&DOI hor1aoat~l70 thonoe 
••r t1oall7 ~w.xd, thea horiaontallt to a 180,000 h.p. 
ta)b1ao that 4r1woo a 110,000 kw, a&ln sonerator , or a 20,000 n . otatioa oorwico senorator{ all 1notallo4 1D a powor houee 
Call1r7 in tho 4aa; a butterf<7 YalYO 1notallo4 ln tho lower 
bcricoatal ltl or th. panotoakl a 4ratt tube oxten4l~ \0 tail 
wator at 4owaotroaa faoo of 4&&; a loag1tu41nal aooooo gallery 
abowo tho 4owaotroaa toe of 4aa with traYolli~ crane an4 bnlt­
boa4 cato tao111t1oo tor RaWat triac tlla 4raft tuboo an4 With 
a orcto aootoo 1&1lor7 aa4 a »•4ottr1aa sallor7 l eaAinc troa 
tho 10a&ltu4inal sallor7 to the power ~UIO tUDAOl for oYor7 
ol,ht aa1a power u&1 to: a oal>lo abaft loa41ns QPWar4 rroa eaah 
coaout.r to ito l>&Dit o! traaotorMro ln a traao!orMr sallory 
aoar tho Up o1 daa; aad aa outlot olot for each o~t,;olas bigb 
toaoloa o1rau1t. 

MtOhJar4 

Tho ow1twh7ard nooooo&rJ tor o~cb a larao tnotallatlon o! 
pooor u.lto will bo uaooU&ll7 long and a t t oao ot tho alternativo 
proJoa t olteo thio feature will ot!or a difficult problom. ~t 
oito Jo,l whore all ot tho power Dnito would bo loetallod on ono 
oldo ot tho r1Yor tho owita~ard aiibt bo placed on ~be oppoelto 
ot loft o1do wi th tbo outsoins liaoo crooo1ftl tho r1ror in 
parallel a11aoaoato nora&l to tho tronotoraor ca11or7. Another 
arransoaoat wquld bo to oar+7 tho llneo to • oo1tohf&rd 1oaated 
on t op ot tho r14Je oa tbo eaao or rlaht aide ot tho river, !t 
proJoat ott•• Joe, t aad 3 the IWitah{ardo on tbo r1gb.t o14• ot 
tho rtvor will bo located at a ouitab o locatloa on the ridge of 
tho •••• eido. tho ewltoh7ardo on the loft oldo ot tho rtwor can 
bo plaaod oa tho oppooite oldo of \ho btadraoo With parallel ou•­
golnc llnoo noraal to tho lilhtntnr arrootor ~allor7, or they 
oao bo aarr1o4 to a eaitablo oWitohJ&td looatioa aboYo aa4 baok 
or tho llshtnia& arrootor t•llor7. ~t proJ••t alto •••• tho 
.wt'ah1ar4• wl.Ll bo looate oa tbt .... e14• ot tbo r l Ter ao 
tbo roopootlYo power plante. At proJect olto ro.5 tbo oW1tch7or4 
oan bo loaatod l•odiaplJ downotroaa froa and parallel to the 
power tlant. 

Portll1cor Plant 

!o atto•tt hao booa 8&4o to dotoraino tho boot looatloa 
tor tho rortilloo~ vlant at tbo variaue p»oJoct oitoo. Howowor, 
thoro avpoaro to bo ao quootlon that a auitablo looation will 
be awallablo at aa~ ot tho oitoo. Ooaa14oratlon ohould bt 
giToD to tho pooo1b1l1 t Y of pr ov141AJ boab-proot oonotrUDtlon 
tor thlo all-lapottaat !oaturo of Yaast'' Gorse ?roJoot by 
uadors~oan4 lnotallatton ao tar ao thio 1a poaa1blo. fhto 
ooaotraotloa woult bo partloularly 4ootrablo lt nearly &0 per­
aont or tht p0wor oavaoit7 of TOAStco Oor«• ProJoot io ut1l1•o4 
tor nitrosoa ftxatlon •• , r opooot by xr. Paoohal. 
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• Alt.,...lt. tu pl ... of ,, .. lo,...t ellt041el Ia !lh41 .. IJo.t 
-. lo.l are -lJ u 11tl.,_et.., •• Ul · '1ea oal>ot 114 Ia 
ttat:r lo.l, t ll11 lettorJlea Qpoara h 'H lliiiiUJ IIOJ'o 
•••oa•el IMa attar tu .. two ,leao. Ul ot \llo tou 
pleaa tlt.at IIUU .. tJ.-• -11 aro 1101'1 aa-..toel aa4 
..... - , ..... ,...., Uoea ,. plea witiiOOit u ..... ll .. ·-h. 
--=~!.1 tJoP -.. .. ill l'at7 looll. llltll tlloeo a..UUou 
1a StaaJ 16.1 lleo t..- elo~ for 1111 folllll'l., 011Ulao 
of 1t11• bftlo-'•• 
!nr• "-I 

(&) C-llto till n:~& .. Uoa- ooaonto Ual~ of., ell 
( twoat,. ala) t-1 aa4 lllaft ., ...... 'llloao e)' It••• lao lab 
tile ti'rll'lloa ...a -r t-h, 'botako \IIIUioll llltaka traoh­r&oka aa4 balkhoa4 11to lh&rta, 1ao1111ad power !aaaola , balk­
bead •••• IIIA!ta fOJ' tall wator twnaolo, 1Dtako aooooa t~ol , 
J ... r be ... , .... 1 , .. iaf. ... ~ boa.. &lOIII tGBall , OPOII 
•~•11 - po4oetl'1&1 1 lortoe, truaforMr t .... l, truo­fOZ"MJ" eleY&tOZ' ...,,,, .. t•a• eable Ratte, aaa. the 
111111 toaa1 .. 01ltlat lllarta &at t .... lo. 

( b) Coaatrut Qotrou u4 4oWilotrou oartll u4 rook fill 
eottortaae. U..ater &a4 exo&Yato tbe foaa4atloaa ot 4aa. Co.­
ploto tllo ooaatraotioa of & ooaoroto 4aa u4 appartoll&llt worko. 
k.Uchoat tlt.o 41Yorel.oa t-11 •• latakia aa4 oooatra.ot tile •••laM aoaoreto tuaol pl111 aa4 po .. r lloaH t-1 aabotra.o ­
t:uee. 

(ol Iawt&ll ia 11~ liiiUiol •1•t••• (toa.r a&la u4 t wo 
otaUoa aoniM .,._._1 tllo taoa.,.lll.q ... ,.. .. tor power honae 
twoaol, traTollt~ or,..oo .. , traollraoko u4 ba.lklloa4 catoa 
f or 1atakl obafte, t>'ITilltlof ar-• aa4 ba.lklloat f''" tor 
lall water t_.lo, olo'llrlel'o tor \NIIet-r u4 lf!lllala& 
arroator t-1•, - tr ... elllas eourti'T ... ,.. .. tor the truo­
fo .... r tuael , 

(4) laetall a~ooa .,.Ia , ..... aatta aa4 f olll' atatio11 
aonioo lllll.to ta.laAWII tv-•, -entoro, a~ltary 

..U• .... ••lt.ao1a&l - aloat1'1.e&l ••at-•*; truaf-ra, 
-- .-ttallea ..a Ritoll,..... - .. uuatac ..,.. ot tbo u aait twoaol •1et• .. aa4 two atat1aa oor•1ao aait taaaol .,. ...... 
(ol ~etl .. tot Ooatl eaA Aaa .. o4 Platrtbutlon: 

totel Laola41BI ,.,, .. t-....r.. 0Sf668,697 , 000 
t..al tor, .. , .. taatar.a aalJ ee,8,6!7 , ooo 
to\&1 ozoladl~ ''"'~~' ,.,. ........ ,100,. *"",000,000 
Ob&ra•a~l• to power • •••• ••••••• ~ 1111,eoo,ooo 
~•••'l• to 1rl'lcattao ••• •••• l~ e I T,&OO ,OOO 
CDoar1aaua to n ......... 11 .... .,. • n,ooo,ooo 
Cllel'IIUle te .. TlC&Uao .. ..... l&!l t !1! , !60,000 
~ .. • '1• t o toeeat1a water ••• I~ • T, &OO,OOO 
~l•al>ll h reoreau......... II' t 11 ,!&0,000 

(fl AI8Gal4 Aaaaal loTIIlllll: nn ,.,., .. !crooa l 1&,, b.k.w. ll. oto.OOt ustzo ,eoo , ooo 
Seo01l4&1'3' power (aooo) 



-

t ae .. .a M-) 

(a ) lanall .... .,. ,...r 81ta lael~ tu)l .. • -o­
ratora, 11DiUII'U7 llfUullo 11M aoollaaloal 11M oleotrloal 
oturaoat, tN!Yf-No 111c1t toul .. olrnUo u4 ••wbJVf.. 

,,) .......... ·-· '••al tor eooaat n.,o Ull f00 1!&7 ,000 

(I) ·-· &MU1~ IIM-11 , .... , ... ,. lt.l ),t,w.b.O 10.001 
.. o. rower (aoao) 

Ull 1!8,600,000 

• 
( flllr& It-) 

(a) laotall _,,.J_ .-$to 1aola41-c hrUuo, _.. 
rator•, auU18W7 Ja:r&ra lo aa1 ... llealoal u4 elootn .. l ­
ota1p-t, tr•atoraou, hicll toae&ea 11Halt1 aal -·~·· 

( ' ) letlaato& to1t: 
tnal tor tb1r4 u.,o 

(O) .......... 1\10D&l i OTOIQOI : 
nra ,_ 11.1 ),t,w.ll.o 10. 00& 
SM . Jfl'lr (-) 

tr.utll u.,o) 

uat ae,6oo,ooo 

( a ) la .. all -..at:r powor Q&lte 1aolQ41as \Qrblnoo, ~ono­
rator•, &Aiillar:r h:rdzaallo ant aoohoaloal aa4 11ootrloal 
oqo.lruat, vaaofor-•, b1p toad .. olrhtta aa1 .. uoll1U4o • 

• 
(II) latlaatl& Goet t 

htal tor todtb .. .,, 

(o) ...... , ~tloaal ROToaaoo• 
ru. ,_ u.1 ,,Jt,w.h.o eo.OCit .... ,...r 1.1 b •••••••• ao.oooe 

tnttll atas• l 

Ula fO,Itl!t ,DOD 

( a ) lllnall tw•atr -•r uno lall ..... tvUue , pao­
ratorl, aas111ar:r ll,«ra&lio &ad aoollaa loal aa4 olootrloal 
otlllpaoat, -at-re, ~~~ taul .. rlrollitl aal wwuoll,_rte. 

' ()) - ••wt con• 
f1tal 1CJr tUtll 1tico 

• u-a •&UU.-.1 lnoaaoe: 
tt~• ,ower 0.1 ,.k.w.h.etO.Oo& 
.... 10. 1 ~o .Jt ...... -.o.eoot 

(.) 

(Ooapletet rrol"'• 

(a) •at1 .. tl4 ton• 
total , ... all ...... . 

. . n 

Ull 6000000 
1JIIf,O&O ,OOO 

Ulltaa,ua , ooo. 
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( )) ~ -11&1 IOYOauO fllt 3aY111 
~ ,_ PoM! 61.4 lt.k •• • b. 0 . 001 USflM, IOO, OOO 
see . ,..... ,.., .. u.a ll. t •• • ll. o.oooe • e,uo, ooo 
Ir1'11at1oa II'••• 74.0 a.a. f . o.eo • 1',000, 000 

II«YJ.caUoa ••• • ea:eoo:ooo n . ooatr ol aot! • 18 uo ooo 
lloa. water ••• • :a ,ooo,ooo 
loor .. uoa Can a e,ooo,ooo 

(o )-or- -..1--• _. aa...U..o M6 ao\ uaMl ronauo 
01' ....... w1ll -- twea Ue .......................... .. 
follow01 ·- ........... lol oU'OO 

rower Uttl~,•ec,ooo 

Irri&at1oa L"'coo,ooc 
J1ool ooatrol :ae,t'o,ooo 
•••lsa\lwa ta,eoo,ooo 
Do .. ot1o water &6 , 600, 000 

• •• .\ull&l 
........ or S.'OlJIC 

aooroat1oa eo ooo,ooo 
!o\ala . . . ........... c,-rmM..T;J~;;;:.m;"'.-. • . . • -,rsiU:r,imii~!iij--

!ti.!,l file htal aot aav.al r ... oauo or M'01J14, aaao ly, u.s. 
11&1,900, 000, 1o o:alu1~o of _.-.laUoa ul. llltoroot 
.. ,... , .. , ooota. 

"- Yoac••• Gor&• lroloot 1• aaQuootloao'l7 tbo ooot 
l.,or\aa\ IIJCI'o•troloot oYol' ••o81Yo4, wboa """'l4H'o4 1a 
rolotloa to \be .atoll. '••otit0 that will aooruo to ~oloat 'ut 
.af.OYiloJ04 CIWaa troa \bo r .. olll'OU of TUIIUO llYtr 1U14''1to 
\l'lltu\.noo • 

.Utllellllh B o a«o,u\0 aJJI'aloal of •- of \lluo l' .. ourooo 
u4 \oaofUo oaa Ito _.,, ln tblo prol1111..,.,. report 4uo to laoll: 
of '&111• uta, U lo ltoUnol. tllot \llo -..noo4oato4 ~ta4o 
of tllo o.Ulaot Jftor, lll'r11aUOD., noot. , .. tl'ol, •"if•'~..,. 
h••U• wattl' -' rooroatloaal J>oaotUo of tllo proloo Ylll 
h o'lort oa.e troa \llo ""'"' •hOI' of "' HpoPt, 

I\ 1o , .. ., .... tllot ..rflo1oat 1tao1o &ata will lo ol\alao& 
4arl"« \bo ooll!. .. 7'01" t o JOI'alt auob aoro OOIIPI'OhiD.ol'Oo ..... 
l7001 ,r tbo re oolll'O~o aa4 boaof1to or Yaactao Gorse lroloot , tbaa 
aro Joaol blo ••lac p~oaoat llattoa lD.f .... t1on. Dl oolloo\lns tho 
ooooaou7 ..Ultlqul 4ata 111'4 1a -17s1ac tbo ,, .. ..,., llalto 
of lobo folHt , U 11 oQIIIno4 tbd to:l'tala paual prlMl.Jloo 
follow• 117 tllo u. a. rolo:l'al r_..r Coaotoa1ea lo lto oGIPI'Ih••­
o1•• aaal7ooa of allo1lar prolooU • oal4 lo o4oJto4. "-
•n•ral Jl'l••bloa aro lllo.otratol b7 rttor\o ot tho o.s. h4oral 
r .... r C!!'!ioaloa ooatalao& 1• Yol ... n of , .. , Juroaa. of lool a· 
.. ,1 .. Jato Pllo, oot1oa of wbllh al'o 1a \Ill tlloo of \ llo lat1oa­
al l oaovooo C-1101oa. llao~ tllool Jll'lU111U u o H-- lo 
a ..... , •-...&u \7 ~ .... , ~. lottaa, l'rl*l)al -,saoor, u.s. 
r .... ral P .. or c.-aoloa. lr. Cottoa'a ........... ll t110tol 
'below for ooaYoaltat rotoroaoo u t oll .. ., 



.... d¥"• 
h&eral JroJ .. to llftN' Jl'lM1'117 hoe Jl'iYato or loeal 

••~u P•J"'' ia tll&t rJJ. lleae£1••• ,. •-•n ~ ~ ...... , -.r '• Mba ~u ••-• la tile ,-.to &111117111 
CHU•r •• for*~~. 11' Fl ... lloaval .ut .r ••u. '' 1i ..... lll .. .,.a .. _la tu.tr 1 

lo tile IIOIICHII l• ~ an•IJI'i•U .... oo aot uUol• 
J•to Jl'otlhl 

I, tM .. ,..,n.~ .. ar• aot ta till tahre1t .r c«o.,._ 
aoaW ~-1 .. ar l .. al poQI ht ero fN' tllo c ... ro.l wol­
taro Ill& httoJ'Mat or- tho Jo;;iau .. Of tbe Utloa; l.o. for 
roa&utac tho creatut ,...n .. '" the Mit Jlo)le at till ioan .... , 

1. tile uu.u waltb 11 to M aer ..... , l17 tho eaaoor­
••Uoe ""' -1-t of MUaaal ro .. Wooo. 

!M IUIJlon -9-k o'-Sf7 .... .., ... troJMto la to 
·-• tho ••'-• of rnva • u. ann.ato; ar oOQaro tho ratloo of tho •••rep -ao.l lloaot1to 1114 tu aYorep -aal ••-'•· 
•~tfttl''M' 

., 1 



I 

~ 
• 
' 
0 
~ 
0 

11M uaul oon of p1Yato , ... ~oou ooaalno ot l.atoroot 
oa 1-, -· (.looo.l ..a b4ol'o.l ) , ao,.wf.atioa, ~ .. 
u4 •••rau-. a& ~· ozpeaooo. o,.,uo.l oono ot pi­
•••• '"'"~"''" are wl&o• aaortloe4, !le 41ftereaee bet•••• the llco.l -1181 ... ,..,. Ill& till -..al oona, 1a tile oaoo ot prt~ 
nh ,..~••••• ta ,..ottt oa4 aot a oon. 

It" .. ., (~Yla' l 1100) h tbot 4lcrll of 4oYOlfP-
ooat ro M of till ~ oon uC tU --.1 hoa Cot 
oonioo or 'lllaol1ta) 1o a aw-. !lila aaaca c1••• no 
croatoat rot..,. (or boaotUa) oa \101 to••-•· 

11M ~·z-o.ll" ootbo4 ot woaeato 
~ole Gloo lifo total '-ftta u4 
oona of a ll'•f••t or croap ,.. 11M tyor-o.ll n.Uo 
1, orl1aarl17 ••• naa la4loo.to4 .,u-aootp n.Uo, 
ao tbo ratlo tor oortota laorooonto ooaotraottoa, or tor 
oortota JII'O~ ooh tn tho oo.oo of a poap, M7 bo rolaUTelJ 
.-J-1 11r hoo thoa 1UlU7. flllo rooalto tl'oo obt&lalll& tho 
aut ... utar;o. za.hor thaD tho .al ... rato ot retva. 

!Ill 
oaal:rota ........ 
taor-t to tho 
aato-ataaar 
It tU ... ll •101'1'1•4 , ... tu will bo 1••• \boa 
&oo.l '117 ,..ha\1 •:--~-:~~',~•:·.=~~"l::f.J''""O:;:: taar-kl-.odH,.... .. u, .......... . 
•It•• tl MtKrJ"M !?X"'' 

1a ~ \bot 10 JJ'O~ootuo _. Jl'oloota oo:r bon tH l.ato 
tu aUl•t• t1oa oa& 'Ill to.lb aoo~ aa4 oooaollloal, tho oo­
Uoato ot 'lloaoflta alt.oal4 bo boM4 oaa 

• -*lMtt• h aet a oon 'llat ool:r • oatllo& or ... , ... u .. , 
t.o., a ,..,......, or'llltriZJ ollllc .. tea. Alt .. aaerttao.Uoa, 
tall &o,..otaU• lllaolll4 'llo oborc••· 
•• ftU i.a .,.. t o ,aoatloa aa4 ,vol:r or\itaorJ , o.o tbo 
to.zoo _, bo eollwte4 '117 ot~l' oat~o~a. 

••• .L l'lYII' &nelo,...t la uon oal:r •• aa ,_lo . 
• 

• 2 2 
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,, 

• 

I 

lo.-rro1r otoratl .. aal , ..... et.&loe lko~ tkat tbe •-­
Jletot T.actae Gorp l'roJoot w111 lla•• , ..... o&tJUO ae tollowo: 

llai ... flra ,.,.~ .•........ .. ..• • 6, 0 .tlll .. k.w. 
, • .,.,. tlr• , ... r ••• •.•..•. •• •.. • 7 .1 • • 

lll.al- ... OII&ar7 JCIWOr........... 1 .4 11111101l ll:. w. , ......... C84ar'7 ,...,.. • • • • • • • • • • •• ' • • 
Da.l- fll'a ... rg , . . ... . , ...... 6!,6 )1111• t:.w .b. 
J.Yer.,. t1ra •••rCJ .. . ........... 68,t • • 

Mlal- •"oa&.u-7 eaarg....... ... '.1 ~1ll1• t:.w .ll • ... .,.., .... ..._, ... ro . ... . ... .. a.a • • 
lla1 ... t otal ... ~ • • • • • •• •••••• '0.1 \1111 .. t:.w.~ 
A.Yar.,• ••~ ... ~······• • •••·• • ll.f • • 

Irr1••*1• 
!be boaot ite troa 1rr1sat1oa be•• booa toatat1Yoly aaal:rood 

00 latloatod ta t he toll~ ,.r.,roJhe: 

Irrlfa'tle AJ'I& 

Jo 4et1ai\o &ak are &Toila"lo at tr•-• relaUn to tho 
aroa uot eh&r.,.)ar ot trr11ablo .l..._ 'Dol .. tiY JOrOJo"d T-••• 
Oor1• l oe&rTolr ........... oral •••••-•• 'D:r -S.Uon wloo aro 
to•lltar wUII that J&rt ot tllo eoDtZ, U41eato that tu luodo 
oonwart rr• Io...,_ , -til pt lb ... -T~1 _-•h ot ~·h aaa wori ot ~oa~~: .. , aro larplJ ..,..., ~u ... I f lltch-Uu 
1~ OJ•t•u aro 'tii1U to ... - ae 1rrlfat1oa -17 fr• 
T-'•• 0or1• ao .. n olr, tlote •an aroa1 o~rtotac o.l>ollt 
60, !)000 000 -· (100 000 , 000 .. roe) IOalB Jrotaoo tWO oroJO of 
rtoo JOI&rlJ• 
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Watn IQJlF• 

fte ftl ll'oft .. -11a1 fR rill U'l tr .. A,nl h lll17 u4 hM llllF h 0 .. 1"-• a1 .. t uoal lliiWall 1f T ... t .. 11ftl' 1Mftall la 11111 -- wt\ll tu 1_. .t •hi' fOI' n11 swsau •• Ltklwt•• tiM nn• 111111era11 an ..... thaa ..tt11t•t fll' ,...., ..... &.,...t IU'U. ... itter 11u u1 
tlMI'If::l tile -~ .. fttll' eaa M ISYntll tlll'.o,P •t.D-ha o 1-.1 •• fll' 11'1'lpUoa Jvpolll. l oiii'Yotr o,.rahoa nail•• ... tllat till a1a1aa aaall&l. 11Yol'l1oa a•allablo troa tu l'lee1'9011' ter 1rl'lcat1oa froa A)r11 to oatohor 11 aboRt Y4,000,000 a.t . , W~ll~ 11 JRI\ aboRt oaoiC~ for .. 0 II'Opl of 1'111 .. tile .... a 11111'1Mio ftl ltallll COW a allp\ 4of1011D07 et ftt .. - lF lvU. 11111• U• 1a .&Pil kt tu rautall at .W1 ~~- et tlla ,...- will ..- Q \IUo 4ot111aal7• 
falRI of Il'l'lpUoa 

lrl.t~ ._o ll'oJ•• tlla n•• Jrolllltloa ,. .. aor• ,... 71ar will ..nco M fall ( Yt kllllll) • .t.t tlla pr.-war pri" of o ... oo ,... - 01' o ••• u.oo 1 ........ 1 , .. .,._ .... ~ ,. .. aor. ,... ,_ woa11 '" o.a. 71.00. It n - tllat 1171 of tiM aaaal _.. .. .,,...., f7oa 11'0,. 11 aUoUol tv 1'Qa7UD\ 
of t1111 1rrl.pttoa ,,..._ 1o1t1, .,. 11 anal 1a .t.eertoal •~• .-...1 ·~•• w111 bo u.s,,a,6o per aero or aboRt u.s. o. oo 
JOI' aor o foot of otoro4 wot or. 11t~ • a1a1 ... aaaaal 11Yor­o1oa of f4,000,000 aero flit \lao croe• --.1 ....... ,., troa 
trrl. .. uoa W1ll "'u.a ... , ,eoo,ooo. 
D!!f Oetrol 

"'' OB17 rooor4 .r larf. tlool .._..,,, oa Tanct•• 11Yor '1111aw Iohonl 11 tllat or tbo tlool et .t.acut 1931! &114 all7 ... aluttoa of tlool oontro1 bo-fuo a ooouar1l7 • 1 1 bo aalo oa tile Mill ef \UI 11JIIl0 t1ool. llfero ISIIRIIiJII tloll b ... tttl U will be a4•1M blo to 411U1bl IIYOI'al Of tu 1 ... 1er tlo.U. ftlo will 'Ill , _ 1a \lie aon tow , ..... .,. ..... . 
JlaCilltalo ot noo11 

!be 4111~1• of t~o 1911 f1oo4 • •• •••r 40 ,000 •·• ·•· (1
1

4.11 , 000 e . t .) troa .t.lle~ ft~. to 14t~ •• aleo on t ho 1f\b. 
- lith. "'" aan- .... la117 uoo~1• wu 111 ,100 •·•·• · (2,060 , 000 e . f. ) . til• t otal tloll YolaM troa .t.llCRn ftb . to 18th .... &o,ooo,ooo,ooo o.a. (&o1aoor: a.f. ). lf tho tloo4 4111llal'll lillhw $bo Jropo ... T-.w&• 11 t o 'M Halted to t ol.ooo •·•·•·, a n eett •t.r-c• .z a,eoo,ooo.ooo •·•· ( Y;l40 ,000 o.f, ) w1U '" .......... (ft- Wll'l ..... t~1 wUb u-...... ~e .. ,_ 4.0,000 •·•·•· > 

tbo 11~11 l'llorle at 1.a.uc ..... \llat tun woro ,_ n . ... .,...,. t~aa tllat ,, 1981 e.nas ... ,.not rroa 
litO to UM, - 17 1 ~· A ool of 1896 witlll auiaa 4&117 4111barll et MliOO • · •·•• (1,19()1000 o.f, ); tbo tloo4 ot 1921 wl\11 aaz1- ola 17 Ueobalp of r.o , OOO •·••II• (.2 ,1201000 o. t .): u4 •~• tloo4 et ltOII wl\11 ..,.1_. cl&1l7 41oo~s• or &91100 o.a.e. (t , OtO 000 o. t .). nore wor. twoat7 two ...Uor tlool• ntb •aa 4&117 li .. ~ ... ..,.aur tbaa &0 , 000 •·• ·•· (1 , 76& , 000 o. f .). 
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- ... L~• ~ \lao• no..u N4 cret.tar Cloo& Yolue• ..,, l...,er _., .. tbt.a \lle ltal tloo4, Do -- tloo4 •oluo wu uo,o~~~~~ . ... (uo,ooor~ ... t.) tor \lle 1a17 u •• ....- IIU,l'MII, n..e..., \lle uoelaar•• ... •..mt.orobl7 • ., .. i01~ ...... (l,UI,OOO •• t. ) . floe tloo4 Yol- t.hYo ,.,. to,ooo ...... U•bar•• .... 11,100,ooo,ooo o.a.!H17o~ooo a.t,), Diu ... two 11114 ou ltalt 1 ... tllaa of aloe 19•1 noot. !llo ..n- .... Wl7 u oollors• ••• 116,600 • . •· •. 11, tto, ooo •• t. ). 
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•nan• 
tile,..,.,,,, kaetU h• ~ .... e4 aa'<lpU•, ~,.. tile M'l'i., ot Un•• eu aet "' ctna. • -.q '1'&1 .. , ._.....,, It eu"' iltahl tllat ...,. l,t•· .. lMl..U.., JU .... tlr8 u4 JPft'f 1 wtll '- nnl '""7 ,..~ ~ U• Jl'.,_l • ., • .,,_ .-.. ta •'1'11•U•· 

All eaal781• at tlt,e .. .,J.caUca MMflta otber tbu tbe lou , r lltt JIG ••n ..ae ut., t~rta takA tl'oa tbe . ........ _,_ ••»lll't «etta J ...... 1 bat, oa ~ieati• or T-'•• 111 ...... ~ ue V!Alllti'J or .... .-, J.Uatr,.. .. r.u •• ,_ 
Sbtppt.,. la 19&6: , , 

Gb•C., h Itllul•27l,l~..Zli•OOO•ooot·•·-aao,ooo ,ooo t .k. •-- .. to Io~~&-.:tt0,1MdOOol98.ooo.ooo. .lll ...... ._.ooo. ooo t . Jt. !etal : 4la,ooo,ooo..at ...... ooo. ooo t.k . . -
fteiPt a.tt• ,., ... .. 
h-~ ...... hlwll: 
........, JUcb water ....... oto.oi t o o.ult.t. - ..... CfO, Ot&lt.k. ~ low _.,, ........ :CIO.ll t o O.lll t.t, • &'I'•• C$0,19&/t ,k. ...... oao.Laate.t. or, VS$0.0111/t.k, llonaveuttl'ttpt rate• are BOll er Qnr• .. :rat•• orvst.OUltt.k • .......... et ........... , ............. ,.. 11 ... 0161/ t.k . 
ft•l4'• llel .. 1 ... ..,, 
,_~-. h11 ,..~ cao.o1a to o.oa - ..... . cto.ou a ar vsto.ooaett. t . 
1&'1'1., ta fttllllt wttb 
lanenl la•J.catt•• 
,..,._.. '*-'-" ftte M .... Cll""l:' .. u& 1..._ te '- - -r.Jt'. ';~.-!~~:;!"' .. ~"=£ :=•:: :UU~o?:&·~~ ; o,_.) 11JPO,l.OO.OOO t..r t¥ .,.., ltll. 



81'- ,....., '"~' tn.a .. a far lMH&HI 
oar., '"'~' 11M' 

1M ...... a ' 

1t. tao. ooo. ooo ..... o,ooo,ooo 
as ,tOll, ooo, ooo 

Maul krtaca 

!! UD,&OO,OOO 
'IJ 184,000,000 

ltll, &00. 000 
It h HU~« tllat till ••-4 eooo,t 1aere... of o~1o ... u tllat o! ltM , after ,..,1n1oa of II&TllaUoa U•noT•••••· d oall "' ... ,, .. tar tilt ,_,. .. , of tllh rep~. ftla 

turaa .. 11••• • 17•* --.1 r•••au et v.a. •l~t,eoo,ooo. 
It tt h ..-« tllri no .... s.,auoa faotuu .. eaa " pronto4 , aa1ata1t,tl ..c l"nte4 tar lOti of til~ ftB'' ~ADaal renau, ..... l r 1 {V.I.Ilt , ooo,ooo ~ ,101 er 0.8. 4,000,000 tilt ro-.talaa 1101' .,.,_ • a an auul re•oau of (v.a.IUI,IOO,ooo z .ao) or v. a.11e,eoo,ooo. • 

ltYlf'''l! lto111S1•• 

JranpUOil faoll1Uu wtll ""- a .., .. t.,enaat autU­&1'7 toYolepaoat of tllo T&a~t&o Oor1• Pro~••• · Oal7 foaoral ooaalleraUca of t llo tao1UU" llan '~~•• ,Joaa1'111• a tll1a preu.t .... ,. 1a'I'OaU,.uca aa4 ropen, au )1'1aotpail7 to laok of •aale lat&o JewOYtl', 1t h ,JI'O,JO- to alto OU'Otal o\1l4.1U ot II&TlleUca tao1Utl" la tile flaal l'o,Jert to llo pre,J&I'ol 1a ....-l'lo& • .&a oftort 11111 "' -.At to loelp a aow tJ,Jo et looli:: 1•h tllat 11111 ,J&nd.t tllo ••nr.ouoa of a al.qlo look ••ala at Taactat 001'10 :Daa, la lloa of a oorlu of ,_..,.u.,al looli::o. I t tllle ooaetnotloa proYu toatl'lllo U Will bo ••ll aoro •••omoal tllaa uanauOilal looke. 

a.- ot tllo atoolal preUoaa to bo ooae14oro4 1a •a• nal.:r of a&Yilatloa faollltl" tll&t aro aull1a1'7 t o Taactat ••• Prt~"' Will 'Do u ....... ta tilt ftll.-1&1 P&I'&IJ'& .. at 

•••11•"• llu'lq c ... atraotloa of l&a. 
W.. prolllta ot proY1U&I ror aaYll&tloa t.rt.a ooaatr.ot1oa ot tile &aa 11111 reodn o&retal eoaelloratloa 1a tlia t1aal a.•ca ot tile pre~Ht. It tile .u.l• look •-hrt _,. ... a 1a • , raneu par&lftofll tr ..... fo&etlll•, u u 'Dau .... a tllat 

-ll 'a nnetero ..,.. •• ....,t&'Dlo t• ta .. &l'&l'7 .. lal'liiC ooaftnotloa •t tilt &aa• & pl'.,.la4oaal taet&ll&tloa 1ae l1l4111C 
• IIMI't -..u•aa utp t-1 ..c ••••ttoaal 1 .. k ••"•· •-'tMI wltll tile por·rno=t look kela ... tllo ,. .. _, ,..,._ -'*- alJ t-1, au .. ,.. ... ~ ..... uato worli::alle l"li::1Jic n..uutu. _.... ..u&n&Uft plaa WMll tuldo • •• ot , ... ~ e.-...Mtoaal loeb looatol &1_, - ot tile aht•ata ... , .. elal oYer tlla qatre .. a&ftol'laa, tYar a 1 .. r .. et Uooli::a 
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la tile ..U --~ ~ ner \be •-,. .. eotfol'ba. ftlo .t.-ln ,..._17 we.t4 lie -ll 801'0 o,.,e .. ln \liM tho plu -u-• fl.l'et lloou. .. •- et the o•nr•Uoa or •tal,_ lteu eoal4 lie aM.Uao4 1• ,.,. e-.l_n .. pro~"'. I I w, tbe cataa .a& e\Mr -heDle.t •talp•at a1Pt lie __. • etller ~err ••Sc•U• pro~"'•· liMit. u tanal­l_etl• wnlA l&Mrf .... -1-.17 Wll\lt. •-uoa oper.s1 ... • ._ ..U Jl'~•• ut Ia tlt.le ,..,... \lt.e ~ wUit. ,._, MlJ •-1 1e pr•f•ul e. 

•••Sc•Uoa lt.e .... a CDt•V'ac 
&114 lu-let•• Darl., llu1-
lll'aw4- wl .... nell' 

........us-, tile ..,... ,.... et T ... , ......... ell' fer _..,,., t1t.at •- _.., .... .., .- ... llei .. , 1e avlata t o '"-* a Utfi.Ut -Sc&U• prololea 4ul.ac pert ... 14 
aes&- """'""' v.f..- Jartio.tarl7 for aarttaU• of 1..,. 11oat•• fth Utfinlh aar 1oe , •• ., ... tor a .,.. • ., of roar• Jutl., tall ... e1.,._., ot tbo ,_ ... l l'l'lcaUoa ..... - •• "' tbe neu_ 1a .............. ....,. .. t all ..... w,_ OJft'&Uca • .&lao, tlt.lo Uftinltr wUl alU-.lol7 1lo HUO'I'o4 '7 t .... oaoeol u .. h&rpe roealtlac troa oapnrou n oJ'11P . 

!hi e aa•lcatloa problea will be cle.a earetol ooae14oro­
Uoa 1a the f1aal re,.n • TUI8t" Oorc• l'l'o~"'· !lie aon pro11Ul e ..... of ••tS.. tile Uttloo.lt7 are loel1eee4 h 1•1114e tM toll .. llll: 

(e ) I••Sc•U• .... .- looke 4oe1CM4 t ... ,..,, ...... 7 .. , .... ,.. •• , ooalllaea w1 th a4otuto hoary '"'7 4re4clac oqaip .. at. 

( I ) li1nr eh&uol ooat r ol worke uallia .. wltlt. hoary 4Rt;r 
4re411ae •tait-• • 

( e) lliTV ·~ fiul>1wc 4en._ tile low water .... Oil a.u. ~ .. u .. lt.arcu tar ellen perloh, t ollowtac 4onlop­
••• ot qetNu norac•• 
IaeS.aU aa llotwoq lolt.&IIC .. ..U•• ... ........ , 



llltl.lll .t ,_ ... 
laYtcail• helUUoo 

IIFII'J JI'Ha&tl.• - M MUJ& la tM t1M1 &eolp ot tupao 1-o heJoot to ..,,11 UtrloalUII lao h 81.lt ae­oaaJ.aUoaa 1a baat ot ,_ latakeo all£ 1a &&'f1CaUaa o.._h u4 loMio .l larto --o .t pr-Uaa Will be rlallMI troa a1u .. ,. -.-.. nonce. -or, ... 11 .. uet ~ llo 1.., '"'"f•"' &&I • ....._. l..Uoto -.-.o ellolll4 bo talu to ••o1 tlloM uttuuu ... tile tollowlal lat'toUif,.. Uoaa vo oQiflonl4 toz oaalll&ero.Uaa ot tlllo probloa: 
(o.l le11o.re11 elleall llo aabrtaaa •• &oh...U. 'lbat --0 qyo M\ win ....... oa OtUI' sreo.t ftlt lo.&oB l'iYOI'O e>t till worlt oull ao U11 Dlltoolppl, tile lllo uL otlllro. l'J'o.-blJ ouh 1'18oU'oll .. , ~oo.4 to lat-uoa that wlll be hllptlll la plo.a&lllt Mthoh e>t 111PJ'It'lal u4 ..U.to.lal .. ao.•~.to.Uaa ob.uallo, toz o.....,lo , 1& ttw opper roaelleo ot tho I'OMI'Yoll' bo\Woea Chllll5ki .. u4 Woa-llo1oll hriat .ui- 4l'o.W• 4- C>f Y-'ao Kooel't'oll' • .lho, ooob 1'0801ol'Ob ploi'UOallol'l;r la I'Otoi'ODOO to tbo lllo obolll4 llllloo.to tho 4oollfn u4 oo.po.­olt:r e>t to.o111tloo aooooo1o1'7 tor olllloi&t tbo &U'I'OW r t •or obaa&Ol llJoti'Ooa troe Y ... , .. llaa to toop o1U tr011 ,...,_. latl&« oYoatll&ll:r ill traat ot tho powor lato.koo. 

( 11) hollo.bl7 thlo I'OMU'ob ellolll4 laolll4o h,Uaal1o &0>411 tontac to lotll'alao tho •tho4o ot obaaaol 1apro ... •at u4 ooatrol boot a4&Jto4 to ~t~o lilt ooa41tloao, oa4 to lotor• &lao 'lbatlaor ao.Ylfo.U• 4a&ll will h rotlllrod lt'oatuu, 1a till QJII' roool't'o r olloaaolo ao woll u 1a ollaaaolo lonotro .. troa lo...,.., 
( o) Doolp otll41oo oad ll,uaal1o ao4ol tooto elloald bo aa4o ot 41ttoroat aa1a toatlll'oo ot tbo look otl'aot&I'Oo to loterai&o tbo boot ..... ot lolllltl .. .,pro .... o ...... lo, ob1p o.._..lo, looko, look tatoo aa4 otllor .. Yl&lf parte la tho aa'f1Catlaa Wll'ko. l~alle 110411 teoh ..,. h uotal o.)oo ta o ... oot1oa w1tb tllo lool .. ot opootal le>Ok catoo. 
(4) tile oUt oU41oo uooooarU:r wlU ban h oono14or oQil41U•o l&l'lat oo ... uRoU• ot tile 4aa, ao "11 ao t hooo ~~:::;:·:~;r.:toUowlat OOioplOUOil ot tbo 4aa Ul4 t hoM 1& tbo ... otoat 

!bo elU vo\loao to bo oolYet b o-euoa with Cblao.'o watll' JI'OlMto 81'0 I'OO..,Uao& 0.1 liiPOI'tUt u4 l.lffloalt • lion''"''· tlle7 ooa h ooln4 ull ~ho Jrolooh ..u. worlt&lole, 

It 11ao lleoa o\a\oll tllat obal'coo tor 4oatn1o ••••r til 
11nala otUoo ot Cllllaa ~ tr,. 010.66 U Gto.eo, ar oa • .,...... •barco e>t c•o.&ao ...- 1000 l ... l'ld .. u ... o. 'IIllo rate at tba pro...,... oab&aco ot alooot _... .. OlllM" loUaro to oao u.a.lollll' wollll b1 u,s.aO, !OI por 1000 111PII'1o.l calloao or c .aoe :a •·ae :r u,MOI • 1000 • u.a.aet.ao , ... ,..,.. '"' ' 
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~~ 11 ....-.& te ~~ a croel OAarll .alf1o1aat to J'IJaJ, .,.rate .at ..Utala tle PUJ aat Uetr1hUoa qetoae. Pre'tlaUr ••b a poea obarso •00&14 :rhU a aot roYtaao of at loaot 8~ ar 11000 per aero foot. Jlao1 it 11 aaaaeo4 tbat tbo ...W popslaUoa h h eorn4 hi 11Uu, ta-a, Till~u ... pop&latot riiJ'al Uotr1oh M7 htal 10,000,000. 011 tho baall of 78 1-lal lalloa8 p~r oa!'lta ,.,. ta:r tho to•al o..-ur per _ ... • Oilt M {10, 000, 000 Jt f8 It &66) + (4&UO x 6.11) • l 19DO,OOO ..... foot . Tbo aToJ'&IO aaaaal roToauo woul4 'tlo (l ,OOO,ooo a .f. x u.s.sa.OOI or u.~.sa,ooo , ooo . 

~ o.., .. nauwo au~Uoa of soo foroip aat Oblau• toullh per ta7 for ZOO 4A1• por Jla!' eaob .,.au.., on tho anras• u. s. saoo 1.11 •o•t•ra Cblaa, .. ill llTI .......... , sroao -..1 roToaao of 0 ,8,$&0,000,000. It it 1a &IIUJOOt tbat 1~ ot tbll ...,.,., 11 a ut rno&tlo aoora.tas h Taaatu Oorso 
!?o~oot tho ut aaaaal ro~oaao booo .. a o,S,S&,OOO,OOO. 
AY&il&blt llNt 

,.._ a1'alla'bll taW. ... 'tlalttot tor •••Uarauoa of tho TMatM Oor,a ProJaot iaol .. o tho follo-las•· 

(a) Keaeraatu oa tbo Opper T&1141tla 11nr and 1t1 Gors11, IoU., to .,.,..... .,, lu:r lt46, prepare& b:r tho JaUoaal HJ4ro-oloe .. 1o , ..... SDrTo:r of tbo lat1oaal loaoarooe Co.aiaalon. 
ftla ........... ooat&111 ••• aat trawS..,o lbo"ias a1l1tary toPOC7atb:r, .art1o1al soolos:rl_!!"atloa ot sasias otatlcaa, r1•er a1o.,.a , ratS.ac earTtl, &QV-Tac:raphe, .. 4 nood. trttQIIDe,. oarToa. ~. tabla• ot proolpltatloa, ..,. reaU.,, 4110harl••· t•.,.ra$aree, tYaJorat1oa , roachn•e• ooefttoleate. t1lt oontentt, aa4 roolos:r of tb• Gorsoo. ~oo, "4 Brief ~oooaat ot •a-xt...,•, 
oxtraoto fro• "!bo Oipar i1Yor• aa4 ""-o~ tbo Gor1•••, b7 a .o .J, I o.,.u; ... ,._ oraa&ou ot tho T..,tae Oort;ll1 bJ 
lallu J1par, .Uao, "tl>o Graate&r ot tha Oor1••" la 80 p~-be (loaaot troa J.R.C. Ubrar:r) • .Uao, a!Htll&Aooua tabloe ot water lo1'olo aa4 41eobarr•• ot tbo Klas, Cbla-Ltas, 
h, Olua , fta , Was·I, u4 ~-81>&-JU.aas, 

(b) Haa4boot f or ibo Oala&DOo of Sb1p•otoro o• tho Iobaas-GII-t<as soauoa ot \beT&&~'" JU.n:r , 117 a.C . Pl aat, I.&•• I1'Ftr ~tor, Obla&eo :llar1U• c ....... lo•1H4 aacl os1arro4 'b:r I .O. I'I'oree\ , 11nr IaapHtor, Cblauo llar1t1• Can-. laoaat l one. 

(o) Q;:!:I •t tho Gor•• :kotrt•• of tho Taastoe1 troa lollaas to l, .ttl> IIJIIlal lltorauo h tho lnoloJ>Iloat 
at iM lorpe, '7 w.a. Lao. 

{ t) oo.lOQ .r Iellaa, hl-, faehel u4 htus .DlotrlHa, a..eb, b:r C,T, ~ob aa4 T,f,Obal, 

.. ! 



Al!l\1.-.1 4&\a roqRoo\a& tor \ho progara\118 of t bto ,rol1a1a&r7 roport laol~ \bo toll.-imc :-
(a) lator•Uoa OODYOalt lltlf aYallablo l'OC&I'UDc tho looa\laa , la\oro1t7 aa4 ..._.. of rooor4o4 o~hqR&toe 1a Coatral aa4 Woetora Oblaa. 

(b) Ohllk llll'TIJI h """Hell tho aeovao7 or 1aaoovo7 of tho OhiMH lll.ll'&r[ iop.,..&JihJ &114 of \hi oQ\Vo4 Jap&ltuo 0n1al \opeP&IIhJ' 1a he ro~oa &lome t ho a4Jaeent to tohana (J Ol'SO oa \ hi T'ui I I 111'11' • 

(o) now *'""' aa4 goaol'&l 1atonauoa rocar41as \llo -... taetaro ot tor\1l1a••• ' ' \he a1\rosea t1xa\1oa prooo11, 1nolR· u., 11'a1lablo 1\114101 b7 , ... la\1oaal •• ,.v ... a~ .. , .. &114 report of T.C. La. 
( 4 ) ATal l a)lo 1ntoraatloa rosar41 .. tho oharaotOT and ... out of floo4 4-u oau o4 b7 41ft...-oat etas•• of tho T~\u 4111'1 .. \llo ~r1o4 of rooor4 aa4 partlolllarl7 tho aaoant of ....,., tro• \hot ..n ... Ooo4 of roeor4. 
(e ) AY&l.lablo 111torMt1011 roCarUDc "'" 41ff1auuoo anA oo1\1 ot -.rt.a\1oa aa tho Yaastso 11Yor aa4 \r1bRtar1ol under proooa\ ooa41i1•• aa4 olt1Mto4 oaYiasl with t ho T&a&tao Oor~o ProJoot oo~loto4. 

(f) BJ4rolos1o data porta1D1as to .Ua trlbRtarioo of tho Tan&._. 11Yor AboTt Iob&as for RIO 1a oo\1Mtias tho oftoote of QJa$roaa • 'ora&•• 
<s l l ator•U"" r olar41mc tho looauoa &114 aroao ot 11'1'1-sablo laa&o tor .,. ... ,,, &D4 paop lrr1sot10D 1D Taac1•• lallOJ bllow lollaas , &leo , aroaa t or pap- lrl'lgat! oa aloas t ho Y&a& h • Gorse Boeol'Toir . 

(Ia) t1ae Talae of aa aoro-too\ ot -•or tor 1n1satioa PRJ'PO .. I aa~ t or Aoato\11 wato~ .. PP17• 
Ill !lao &1'1...,. __ , ••• 1• Y-'11 Ya1117 por hRril\, t ollell1., ·~•U• of t ho Taas\11 Oorso ProJoot. 
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(b) flo1aU:r II&JI oho•llll liiPOJ'hat p:ruoat ud p:ropoood atoooo Poo41 -.A POllr ... o, rt~•~•. flttoo, Ylll.,.o, po,alato4 :rval UltPloM, ... pNM&t ut potoatlal l~Uo IZ'Mo, 
tllat dl ot llltoren 1a •-•uca wltb tbo '"'"'""' · !'bo oo&lo of tbll II&P oho1ll4 ~· oo l .. tot to pro~14• a olao ooaYoaloat t or laol .. SOI la tao bo&l4 ropert. 

" 1•1 •••Sal ... pl ... taUo hJCICI'&Pt• 11ap of tbo uoonotr .... 1 .. ' •al• ot 1 •• eeoc ........... tatonal of 0 &oter o • . u:rtal •C"Y•JO IZ'O preferable u4 ao:ro •••oll1oal. 
Ill .t.oll'to.l U' flwtablo htCICI'QIUo II&JI ot tho portloa of ro-osr bailla o bo oleU'od of traoa ucl ~r .. oh, oa a ooalo ot 1 to 1100 114 ocatoar lDtonal of 2 Mte:ra. 

lei •l ... lano hpHJ't.JIIlo ••• •ow~ac 1u4 ut proport7 onor8111~ Ur. tho :reoonolr IZ'Oa, 01 Mal .. of 1 to tiOO or 1 h 101>01 ut ooatoar latonall ot 2 aottro OJ' 1 aotor :roopoottTol:r • .. t o- uatr,.uo. Spoolal ..... ohollt •• tatoa 11 1111'1'0JlO« propol'tJ •• Cbufbll ... other lllport ... onloo ... r1110«00· 
(t) TOPH!'I.b1• allBoMat II&P of tbo rtror, ' pl"ot11o llo111 tho •••••r 1\ao ot rt~•r, aat p:rotlloo oa t ho axte of p:ropoood &ltoraatl'r• toa •u ... ! ooo .,. aat ,...ttl .. oho1ll4 ""'""' tor ftftlohat 411taato 1oJ14rttll4lllall:r aa4 l aterally to ta­ola4o .. , .... , olto:raat1TO 4u ottoo ud trobablo oltoraattTo 1ooau•• of ,.,._.,, wol'ko ut ot ocaltrlllttlll plaat aat o,.rathao, ftlll_ Uawla, alr.o1114 be ol a ooalo of 1 to !000 and ocateu laUnal of 2 •toh. It aho1llt lllohto ooatoiU'I op h oltYitl .. toO ao\o:ra. 

111 ,.,.....,_,, II&P of 010b altoraatt~• proloot otto tn­oldt,. II'••• aootet fOI" all po:r-oat worll:o, aroao aoo4o4 tor o111Mrll1Uoa plaat aat aatorloll oat f or \orrow or walt&lt o:t n:oa9'ate4 ~~atori..la1 fth aap oho1llt h .,. a 10ola ot 1 to 1000 oat aedoV tattnal .t 1 aetu. no tot.,..&JbJ abaalt bo oar:rto4 to olOYattoa 810 aotora. 

(b) ,.,.,....plllt ~· of aopa:ra .. utval paYtl or rook qaatr.r a:r••• 8Glta•1• tor Qaa •• ••-"'••• ot , .. , .. ,,, &111'•1ate, 1no1..Ua, arau aoottt t or proo oaasa, plaat, aholl: pll .. or otbtr oaot:raoUoa l altallaUaa, oa 10alu of 1 to 2~00 or 1 •• 1000
1
- __. &eltoV iattnalo of t aoto:ro ar 1 aetor :reopoott••l;r, a1 t oaa 4eelrable. 

(1) taol..,_t ~·'• ... ucaa aa4 pbotoc:rapbo ae btal'll1llt4 ritb tlr.e &14 of a oo~~totftt -.1aot:r111-J•al..,_tt, a 10alu o..Sta~lt tar W110trat111 tbt o1¢t11aat ~&olt~lo ooa4,1Uou at tbe )oaaueaa of prtaotp&l featvu .t tbo r•'"'· l a•l•-41Jr.l ,....,ooUYt altft"'&Uri )ro)oo1 illtoa. 
( JI t..,..,..t.a l&f of tlla T ...... R1Tefo 114 a4JolDiO« _.. ,_..,... .. tJo.- *• a1t....U1YO ,..,, .. , voao, taalattas 

t~ IoiiUII - 114 a :r._soa n\fttltll" · ·- 110 klloMtO!'I ,_...... ,... IIMICo .. i. .. a~. of 1 •• n oo ... ooatov \atonal al t ._,.,... · 

34 



(k) »et~l ""17 .u .., 1f 1m1an1 lad• araUablo fo'f PCYU7 aa4 PUll 1ntuuca, tollowt&~ toutnouoa of til• JI'Olllt, 

U,) ~IJNhiUI ..,.,.,, ad ..,, 1t al~e,..un 1ooaUoao tot tll .. eo .. battlr.• aa4 OJI'f&Uo& ot a Jll'llA« ..... , 11111 wHII ft.Patlt7 at 1 ,000 larl'lh II' _. ,.~ tq, oa a toalo ot ! ' to 1000 ...... t1_. iat«rYal 1t 1 .. ter, 

(a) flp .... aJiltl IRYOfl &114 MPI of .XlotlJic &114 JI'OPOitd aoeo11 r ea&o &114 ralll'oa4o, 011 a toalo ot 1 to 1~00 aa4 oonhu latorral ot I .... .,,, . 
( a) ,.,.,..Qilit nM't71 u4 MJI ot toJarato lotaUoao t or tbl '"'f'"' tortlllaor Jlaat 1 allaooat to oatil altora&tlTt r •Jilt o1t1, oa a .. alo ot 1 to teoo &114 oaatoar llttol'Tal ot altt1't. 

(O) ~tall ftrTOJ aa4 l'tJOI't 0& tilt O~llthl' aDd 180QJit of tlio4 ....... oauo4 '1>7 41 ttonat eta«tl of tho T~~~Ctlt 4v1111 tilt ,.rlo4 at l'tt01'4 aa4 part1nl &rl7 t he ...... , ot ............ , 1>J tilt ..n- noot tf ....... ,. !lilt .,.,. •• ,. eel ropol't ellnlt lalh4t all hf1o tat• .... ,...., to eYaluto 11oo4 e•atrol beaetlfl ot tllo proltot. 
('f) ».tall 1o.>'Tt7 ad report oa ,..,_, aa•l1atloa 1111 oa pre,.ll ... YllaUoa f 1Uowtq IIQlltlll of till TUIUI Gore• lroltot. ~11 •~:1 aat refort lboall la1lmt1 all baa1o data attlll&l'7 h eYalaa 1 UYlla loa bo .. tuo of tho pl'oltot. 
( t ) ~tall ~17 aa4 "iliert oa thl llll1aat1oa of ttoro4 wator for lo••U• wator npp of oltlu &114 Ytll&« .. looatol 11081 the T~to leo1ne1r 11011« aa4 bel .. tho •1D llo· trlbutarr lrripuoa o&llale . !hto ovn:r pi noport oholll4 taol ... ~ lll&lo data ao••••ar7 to ••alaatt t bo beaoflte fl'oa 4oM oUo water . 

(r) •tlltllaatoaa ourTOJI to be 4otora111o4 •• laYottl~atloat, 4te1p,e, aa4 l•atruotlCIII oporatlaaa ,...,... ... 

lrM!M it 'el)rt)lpat . 
.t. prcraa ot ..uJl-Uoa,a lbollll bo tll'l'lt4 out at u ob 11toraat1o~ proJIIt •~• t~t 1• oontl!tl'o( to~· a _proopeotl•• 11 ta tor ttiYalopaa\, a• tollowo: 
( a) 1M pro~tt\tllaJoat ut tbo toMrote IP lbolll! bo oaolroll4 l(itll tt-wll •or• trlll llol .. oaod ID to ' 0 aohre apart a1oac the proJ••••• mpetreaa aa4 to ... treaa ta••• of lbt a.a. All eJ1Va U.. at eue lloloo tllolll4 h 4rUlt4 aloiiC tilt -•JOIM4 ~ 11• ot t11a ..._ .. ro10 t111 nnr obanatl 1114 ap ltotll alt•t•at 1 tor a~oat 'llalt the ..n- II•Sfbt of laa • .\liiJ- aa o:atl'a Ual ot 4!'111 boloo IPIOII 1D to D Mttrt OJ&J't llloall le &r111o4 al_, the 4-etreaa •41• of the , ........ 9l1.1M7 1>.-klt ... JQU&Ill1• ,.., ....... 

.. " ",, 



(') a. proJootot looauoaa ot outll aa4 roelr: tU1 utter­tau ellnl4 M o.tnle& w1U 4 to 6-bN ouM 4JI1U llolu otMo4 II h 60 •••n QU't u6 tuoo llol .. -.1114 '• 4Jilllo4 to a tertii ot aoi le .. tllaa I MWJII late -·· roelr:. lbo pro• Jooto& ooatloao ot ooUIIlaJI oteol pllo er Uahr oJilM ooffor• tau &QUI M o:r,lerot ~ - UM et 4 to l·iiiQ ••- 4rtll lloleo ., .... U to II •taro .,.n al.., tllo v•l"'•' outer liM ... 4J1Ul.ot to a ... , .. ot 10 _.oro 1aio roolr:. lbo o .. or. hi' ... Mtol'lalo •111• io -lo4 tootot _. 1..,., wUb ouo to lotoralao t!M1r 1G1ia~llli7 tor foaatat1oao ot tbo oottor4aao. 
(o) !be ahtaoat aroao aa4 looat1oao of ooparato .. ta toa• tuu ... 1.,_.. .. , ooaatnotioa plaat lDotollaU .. a will k pal'ilall7 .ql..,.. '' tllo ti'SlllJII oporaUoao 4ai0Jitht a'bO'Oo . BoweYer, twao arou •• 1ooau .. llloolllt '• tvtbor IZJlorot ,, ton o:uuattu ....... taol .. 1111J Jllio, '"••boo aat trttto, ... llf lUll oalp 41'1111 lt tbooo • ••- ... atlab1o. Iaior opoa JolDU, tl'aotvoo, wutlloro4 ooataoh, ..... 

1 
'bot plaa11, -•h •-• aa4 talllto olloll14 llo IZJ1oro4 r.etoNI'b ~ 1t7 hot plio, treaolooa oat 4JIUh )l'ier to ... &U IIIJ tllo FOCJIIII of OXO&YO.• t:l .... "''-

(&) fte proJOOhf. lOO&t101l of 00.011 U ... rlloD aa4 POWII' , .... 1 o'boald 'bo orp1oro4 'b7 ti-1aoll ooro 41'111 holoo ao toll owa: · 

' 

( 1) A Yll't10al bolo 1atoroootial tbo asia ot tbo lBtate •-1 at or aou tiM proJoUM upotroaa tiDol portal aat utoa&lJII t on \o oa oloYaUoa 20 •toro below tbt lBnrt et tbo oo-llata\&~:7 41Yero1oa \IDol. . 
(&) 

(.ll) 

(6) 

U U..llalt bolo oa tilt proJooto& axial outer Uao of eaoll 1aol1Bo4 power taaaol oa4 utaDUa& t en to aa e1oYat1oa to aotora Yort1oal17 bolo• tbo 1 ... ort ot Unraloa t..-1. 

A Yart1oal ]M1o oa tllo axial OU\11' llat ellott aat o:rt..UJII t on to oa oleYat1oa llolow tbo lJIYort ot Unralea \IDol . 

ot uob oabb 
20 aotoro 

A Yort1oal llolo 1atoroootl111J tbo axial ooator 11Dt of oaob •-troaa unro1oa tiUDiol pertal aat o:rtoaUJII towa to .. olOYat1oa to aotoro 'bol .. tho lmtrt ot .... ·-1. 
Xatoraouato •nttoal llolto latoroo•UIII tllo o.xlal ooator llao at oaoll Unrolee t-1 at 1atonllo of aot aero tllaa ~00 aotoro htwooa tilt taUt ellett llolt ... \ lit llo1t 11ot tllo towaotroaa.rortal ot tilt U•oro1oa t-1. All of illut bolt• olio I o:rtod to aa o1na• u .. tO aotou hlow ilia laYiat at no •-1. 

(e ) llhoal1 ... eue t:rp1oratloaa to llo totoratao4 ao 1nYOo• ts.-uoae, &u1po, .u .... ,....,u .. oporaUou pr.,ruo. 
"M£M at h141•• 

lin toa\ailn •-..1 ........ t.r tlla Tuft•• Gorp ho· Jtot h&Yo ..._ et.llo4 -*111alac pro.,..t1Yt altoraat1Ye oltto ••••~• trM ..-.lane .nal ~•-*· 0...1'111 toatvoo of tlla tall oat POWIJ' plaat ban booa 4ooerlbt4 la tbo propoool 



at Wo l!ltpeH. !U t-•1 .. lo••• are oppllooU o to St..Uoo loo.1JI,S .... . . Ia Stdy ro.e no )OWII' p1oat Woa.l4 bo laltallet la • 111'111 wlw,. la tho .. ,. .... rorttoa of tho tu. l a tllh oolloao ao 41h.,lloa tuallo weal be .. ,,, !be rl••• wollt '' ooatPollot ,,. otoc• ooftort ... olatlar to tllooo .. ,, ot Oroat Ooaloo laa1 oloo, ,,. Unrotea o•or 1,.. UooJto of tbo tu oa4 tloro.p uatt tabeo oa4 otlllr ooa4CLI.to 1a tho 4aa. 'lUll nooo foaoral foo .. roa la .tat Uo prollataorr otiiAtoo ou be 41oo• llo4 llrUtlJ' oo toll .. o:· 
Jrel111!1!J Qlfr lt.l 

lbo pro,oot loeotloa f or tllto otwiJ' lo oloac tho rlsllt bult of T&altoo i!Tor 4owuotroaa froa t ho Tllloc• of Shlh-Pot ... Qlti'IU froa I ~1 trlblltarr aun.., froa tho ooatll, -...4 •ae ..... ..chl•. ! be 4aa woal4 bo looot o4 o1ooolr o.potroaa froa tho 110at b ot aooa-... - 0111 , wbtob otroaa woul4 be at111so4 tor 1 toll r .. o ob&laol •o Toastzo 11Ytr, t'bt power llOaoo tDBaol woa14 parallel tho T&a,tao. !be ooabiao4 41Tora1oa oat p ... r tDIIolo, wbioll oro aorwel t o tho power hoaoo tDBBol, woa14 _, to tho l oft o ohol't Uotoaoo boioa4 tho aol.a aoooao taaaol oa4 ostoa4 la soaero117 porollol o1 aoaeato to Soon-.. a-fbl , • · 
Prollld!&Pl Sta4y 10, 1 

,._ pro,oot lt ootlon f or th1 o ota4r 1nola4oo both b&nls of tho Tustoo RiTer la on &roo 1 ... 41atolr apotroaa from a trlbltiZJ' oaterlD8 fPoo t ho north, D&ll4 °1bo·Law-Oh1"1 !be 4aa woald bo looato4 tloool7 apotroaa fro• t ho 110o.t11 or Sha· Leor-0111. ftlo powoP llooH •-•1 oa t ho loft bult woa.l4 be aoorl7 aor-.1 h tile Toast•• R1 nr on4 }l&rollol to 1 a&JIIlooo orotk oboat oat klloattor apotrtaa froa Sbo-Law-0111 , whlob will llo d111se4 11 o boo4 r aoo ohonaol, t'bt ooab1no4 41nrolon oa4 p.-or taaatl o woal4 be aoraal to tho powtr hoaoo tanaol oa4 oxtoa4 ta parallel ollno..at o t o Sho-n..-ch!, WbloJ will be ••111ze4 oo o toll rooe ob&aaol to Y...,••• K1TtJ'. !be ~ower ll6UII 1-11 01> till l'lllbt ~onk woal4 'por,.llol tbo 'T&J>SUI oaa no ooaU.eo4 41Youloa aa4 power twmell woal4 aoko a boat to tho loft o oheH 41otoaoo boroa4 tbo aa1A 001111 tom­ael oat ostoat la porolltl ollaoaoatt to ht•ICoc • 

. , 7 



Prtll11WJ lta4z lo.t 

!lla pl'oton4 loeauoa toz t1U1 1tu:r wolll4 1aolo41 both 'bu&o ot "'" ~&e 11 ... 1' aU Jll ll tbo 4&1 oappl'OUI&hl:r Olio kiloaotll' t&l'~hor 4owaltrloa thea ptopol o4 wo4or s•a4:r Io.3 !llo poWil' bouo tu.aol oa tb.o loft )u£ wolll4 p&l'allll tho T1114t11 IA4 U,l loU1U4 41 YII'a1oa U14 pow1r taaaelo wolll4 -.to a boa4 to t~ r!411t aU oxha4 1a courall:r J&l'allll all-1\1 to o.--ru.o- Cit.1 II' to l7llaoaof. streaa both ot wb1ob woal4 ""' loz • h.U, raoo olloaPl loa41ac to T&JI4t&t 11Yor, !ho p.-or )oaoo taaaol oa tho rich\ haak wclll4 P&l'allol \be T~ao .... the o0111>1ao4 41Tort1011 u4 powol' hJmole wolll4 -.to • boat to tho l ett ""' orloa4 .. eoaorall:r parallel altno­..... to ?u-l:oa. 

lrtl.le••rz lta4r J p.& 

,... propooe4 loeat1oa t or th11 1td:r woul4 loola4o a *'rip ot laa4 aboat 3 k1loaotor1 lODC oxua41"4 troa u abGt• ... t .. tho rl1ht baat ot tho T~ao RiTer to &D abataoat on tho l oft baat ~ tho eb&II4· Ch1ao• Ob1, or o111115 tbo poaia1ala botweoa thol~ two 1'11'11'1 111 t ho lowo1t aarrow plaoo, fho r1~bt 1114forUoa ot 'bo 4oa, ooaprilliiS tho T&114Ut RiTer ohaaaol 1 woal hi ooaotl'Uoto4 11 1 oonoroto oTortlow ap1ll• •:r· !bo loft ea4 torttca wo~4 'be ••nruot•4 •• a eoner• t• n•-o•erno• oooU ... 1a wb1ob the power plaat woa14 bo 1Dotallo4. !bo two porUoal ot t he etNotvo woa14 l ora a 1trai~llt gra'l'tt:r 4aa a'boa\ 3 , 000 Mttl'o loac. !bo lett oa4 portion woal4 1aoli4o a POWOJ' boUt ~ a boGt ! 0000 Mtlrt lOIIC boua1"4 alDot;r at:. ala ,..rar u.\h ot 110,000 ;tw , oapaoit:r oaoh , ot 10, 1160 ,000 :tw • ..U tov ataUoa aol'1'1oo aait a ot 2Ql000 ;tw, oapaoit:r oaoh , or a total. 1aatallo4 IQa.oU:r ot 80,000 ;tw , 
1 

4441)1!!'' 71tl4 Stu41tt 

st.atoo ~cal4 bo ao4o ot tho llltiaato ~ower, trrtratioa, n.o.a 0..,tl'ol , aoT1Cat1oa, to•1t11 water aa4 rooroat1oa.,l ~•1oar••• ot t~o ooapltto r i Yal' ba11a ot tht T&ll4'"' RiTer aat tdbat&l'ioe 1a Ooatral aa4 Wuhlra Ch1U, llelq •thob ot tloo 17. a. J'o4oral. Power COIIIduloa (Set Tol.,.. XT ot ! von ot Rool ... tloa Data J'ilo ). 

l11lfl '*"'•• 
Jtaal. ••a41•~ to •• aa4t 1a ~rita t or tho Jai'Jooeo ot a tiaal ~•;ort will 1aolll4o tho tollowlar:-

1 a ) Rnlow ot prol1aiaar7 oooaoaio oteUu to oonttra or 4otoraiat \ ho water aappl7 aTa1lablo tor tho pro3oot; tho looaUoa, tno &114 hel4lat ot 4oa; tho looottoa, tno u4 tllllttT ot 11nr81CIIl worll:t, OPlllwqe, oDtlot wort., powtr 
~laat a4 IIW1tebJv4. 

i 'b) ll;r4J'&IIl1o aobl toa\o ot tho 41ToPa101 worll:•i "1'111· •a:r•o. ea~ot worka, powor 1Dtako qatou1 power t,.... t7atoao aU ... , .... ~~· •oatloto with au IIJaraalll toatarui tor tho p op_., t Jl'oJ"' aU lt aotaUU'7 tor altoraat "' proJoota thot ~ar to )o attrao t1To . 



(e) 8tr111 aa4 eta~tllt7 ataAlea 4ea1 .. eta41ee &D4 •r. UMtu at aeet, to aOIIftl'a or .... ;:;{ .. tiM paeral 41••• oa1 taaatltr of ... k &14 Mterl&lf, aat relattTe oo•t• t or the ' alte ... the t r oH•h t .. ortht ta tba trtll14a&I'T 1ta41 .. , or t• ota• &ltt .. UTI Jlro~IIU tllat llq lit .. TilOJI4 1a tbl IO&r .. at , ...... , .. tbl t1a&1 ··aAl••· 
( t) Coatrut .. 11 .. 1 aa4 epeettteaucaa aa4 _, ...... , •ett•h of een fer the raul pro~•" to "' utborl..._ tor ... n ... ttoa, !lie otat,...t teetp• aa4 QeetftoaUo>~e are to be 'JI'IJII1'14 ta tbl t on of lloaa4 TOlUio lla!.lar to thoae pre­pare4 lt7 till IIVoaa at l tel&Mtloa for eoanr ... u• by e1tller o.n ... , ar ,..,._t foro11. ' 
( I ) :Deaatl a.a.a &D4 opeottuau•o tor all teatliJ'oo of tile , .. ,, .. , h be utbort•o4 tor ooaatMaeUoa, 11lolG41ac otra4t.ral, _,...aalto, • obaatoal &ll4 oleotrtaal toataroe, oaltaltlo ft~r aaa.raotve, trooan-t, la•taUaU• aa4 ••­o, .... , .. J.rto•••· 

lt laJ lar1o pr.,raa of pro,oot ooa 1t raat1 .. 11 autbor1ae4, eaob aa that proto•~ • the YIAitao trl'llatarr rlTtre or that prepollt 1a tho YIAIU• Gorp Pro~"'• t'lll uet for t orolp teobateal &1111t&UI aa4 tor a ooapraboae1•• procraa of trata­l&S tor fh1D••• teeba1oal poreoaaol w1U 'llooo• 1.,orat1Yo. 411o, U ,. ttaal retort ea , ...... , ta•oett,_u ... ot tbe "'' ' propon4 ta till• prtl114aar:r report to to Ill oeat ltte4 b Aaortoa, oooperat1To &rr&DI•-••!~•1tb , ... Aaorloaa eactaoer tn« orf~P~taatt• wlll h at11UU7. raeae • l te:.:e ban 'IIIIa t ile •• '"' ef oolla14tralllt tboacbt~ Wb1th oalatnete4 t a a 4toeao­o1oa ~tb Ttoe Chalraaa, C.C. Cnt•• of t he ••tloaal Rtooarooo Co--1 .. oa Septeaber 14119&4 aM ronlte4 1D 117 lleaor .. 4aa 4at•t ht\eMir lf ,19M, aatneeat to llr . Cblea. 'l'bo tllb,eet aetter at tb11 ••8o>'aD4aa h of oatttolollt l aportaaoo to oarraat qao•tas la tall •• t ollooe:-
•oa the 11oaetoa ot oar ooatet•90• la 7oar out .. 4vtas till attetuoa of UphMor U, •• tlanllt4 ._ o~or ellb,eote tba ,...,, .. , ar~-•· fer ooe.t•r•«"• aaoliU...o ot '"' Baroaa of Roll ... ttoa aa4 ..t tba ,. ....... T~•T 4Dt .. r1 tr; alii ~ ,..., . .. , pr.,r- tor t bo t rata1ac of Cbiaeae tooh-au;! pn-1. !heal .,...., .. au aa4 tr"IP' .. •• ,ro-to4 t o 1•• Y1l'llall7 en oaU1ao4 llllow:., 

' lj 



I 

~ 
I 
l 
I 

fbo oooporat1Yo ar~o .. aeo tor aoo1otaaoo 1a ooaplot1cs 
lbo fia&l report abollt bo Willi lbo IGroaa of Roolaaat1oa &ad 
tllo" will lMhto tbo Mrnooa of aboat 160 ....... ., •CS11leora 
114 •••tala otbor poraaaaal for ptrbapa 6 to e aoatba. 

fte trala!.Ajr PIP'U ..Ur •••M .. Opll'at1Yo ar~oaoah 
wo.lt laolate tiM "l'W1ooa of: aboat 100 Olltao" OJI&'iaona &ad 
• aubor o'f r•ol.,.Sfta, abo ...... , pll:ra1o1eta, all of noa 
woalt bo atl 1ao4 oa aal-..1 ao•••~:r •astaoorl., wort 1a 

~-1··· 

' 

fbo ooa.eraotloa of oao l&rso h7drotltttr1o proloot tuoh 
u loll40J' OJ! Guat CMl.ot Dul aat Powtr l'l.ut rota1ro e tho 
proparat1 .. of ao loaa tbaa 10,000 tata11 tteisa 4rawtnso. 
!bt" trawta,a o.nal17 are proparo4 4v1,._ lbo ,..osrua of 
ooa.e .... n• &ad tborotoro a oatfioloat l..,ab of u .. , u ... u ,. 
a porlo4 of ••••ral J O&ro, io a•allablo tor ~bit bls taot. 

Jbo ooOJoratlYO arrauao .. ato tor tbo proparatloa of detail 
ttoisaa aa4 epaoitioattoao tor ooaetraoUoa of ..,. lars• autbori­
uUoa at preJaoh 1a Chiat. aloolllt bo wHia tho ..,....., of Roelua-
11oa oat tllo !eaaoaaoo Tallo7 ~aabor!t:r. lrobabl7 a toroo of about 
000 loar.aa oat t.T • .l • ..,iaoora wo1114 be ..... , troe t .booo two 
ozswaauaaa tor •II'PTlDf ""' ~ larst proJoot a utllo,rl&aUon 
aaob aa that propoaot oa tilt Yaa,tat tr1bal&r7 r1Yera or that 
prt.POMt la lbo Taa,t .. Gorst ProJeol. 

fba tralalac prorraa QRdar lboao oooperat1Yo ar~oaoata 
woal4 1ao1o.to lbt aory1ooa of aboo.t 800 Ob1aoot tDilltore 
aad a D .. btr ot soolosl.eo, tbea1ota aa4 pb:ro1olota, all of 
whoa woa1d bt at111so4 1a ~r1oa oa aoto.al attta1or1 wort 
1aola41at eoao f1ol4 aad ooaetroot1oa wort for tra1Dlll JQP­
po"•· 

c ... ,r~ot10D uader &Dy lar~· &~t horl•at l oD ot 1roJ tote 
•~ob •• that propolld oa tbt Taa,tao tr1bat&r7 r1Ytre ~ that 
propoM4 1a tlw Ta.,tao Gorst l'roJoot will ... talro t ho oorncea 
1a Clliaa ot a ••aU.orable toroo ot •xt>tr1tnoo4 oaslloertns 
aa4 o~ot1oa pel'eODIUil he• J.Mrlea. !be oooporat1Tt 
~•ata t~~r tl:olo perooiiDtl lllollt bo wUb tho Baroan of 
Rtolaaatlca aad ftaaooeoo V&llo7 Aathorlt:r. A foroo ot at 
lout ot 000 oa,t.aoorai ocan .... a•toa lllJ11'1Dteatonh, Stlltral 
tor-, tor- 11114 tlt1 1114 worl~Moo proba'bl7 woll4 bo 1lto.te4 
troa tbiM two orc .. 1aat1oaa. 

'lila trala1as prOSJ:u u4or lbtn •ooporau ... arraasoaento 
wolld. l .. lata "•• eorY.\011 ot a ,...., liii'St llo.abor of Cb1aeoo 
oqb ... ,., soo1*•••• oboalne, 11h:re1o1.ee, aa4 ooanruot1011 
pore-1 1a o,U •la .. Uhall•a tr011 oon.el'llolica o~q~oriaten­
ilut t o ltil'-•4 labor, Probabl:r tho t ralatas o4Yaatasoo ooa 
bt oxtoa4o4 to 01 aaa7 aa 10,000 to 1&,000 Obiateo workoro 
4v1cs tho por1o4 ot ooanruuoa. 



Coopertt1•• CtP1r1f•• 

ftlt oooperaUn ........ 1 for , .......... 4uorno4 arruco-..... 1 with the IIU'On of lool ... uoa uo4 '-11oo lalltT .UtbofttJ ellla14 1>e MAe nez1Ut 1a tho •Un of 4GraUoa u4 per-1 , .. _ tile -•t of wort to h •- ou aot '' eet1aatet w1tll eertala&J 1a atY ... t . lt 11 l>el1tYt4 probable that •••••• , ... u .. of ............. , .............. , • • , .. , 1 .. 1 ... 4 oa the ba111 ot aetual D1011 .. r, ••ryto11 pl~• a peroeat .. o for oYtrhoa4 an4 other ~oaoral ooeto. t 11 poa• 11•1• tllat 1~ aa, e oYor tilt o~•rhoa4 aa4 soaoral oo1t. How•~•r, '"" ... , ... u~o arruc•••'- •111 haYo h •• ... ,111Ho4 to tba JarMa of Roal ... uoa aa4 tho Dopart•at of tba lato•lor for ooul4uauoa. h 1e 117 latoat1tll , If tloo Off1o1ale ot Jat1oaal Ruoarou Oo-.ealoa ooaoar , to nhlt th .. t Y&r1o!UI oooporatiYe arroase .. Dto to tbo Baroaa bJ oablo. 11th thio ia 111 .. 1 aa oatlool"f! oon of OlltA a oabla uo4 4uiro that H h 41apatolta4 if .,raaablo to tho Coaatooioa. 

!bo ooaetro.ouoa of lara• pro)aota ... oh •• thooa propoH4 oa the tribahl'J rinra of tho Tucho, or oa.oh ao the Tuctto oorc• l?o''''• oaa be done •••••••tall7 either b1 ooDtraot or bJ IOYora.eat forooo. !bo Blll't&G of Rooluatloa bao bailt ito ompor•proJooto laolll41DS Boa14or, Gru4 OoRlo o aa4 Sbaota Daa1 oat rower Plaato bJ aoatraot. Oa tho otbor haa4 tho ,. ....... lallo7 • •thoritJ bet ooaetrGtto4 their sroat pro­Jtoh bJ son..-at forou. !bart al't a4Yut.,u 1a both •tbo4o aa4 1D 117 op1aloa tharo 11 Yll:'7 little ohol oo bot•ea• tboa, proT141n& •X»•r1•aoed per1onael 11 aeeured b7 aeleot1~ &B , ol"$&D1&at1ca that hal opetroote4 na11u ud oe~uablt worke. 7or ou.plt, 1t \bo wo!'k io toae b7 oontnot oeltetloD of tbt oaaetl:'llOtioD orsulaatlca oboeld be b7 ••sot1-*ioa aa4 Dot by 1>1441116· Oal:r ooatraotoro who han hUt eiallal' aad Ooll!>al'ablo worto o-.lll4 be oonol4ero4. If tba wort 1o 4oat by so•oraaeat fo>"o oo tho ooaotraotloD po!'ooaaol ohollld be oalooto4 laraaly fro• tho ooaotraoUoa orsaal&at1oD of the folllltOIIt Yall•:r AathorUJ• 

h lo 1111r oplaloa that tho oooporatln .W&Dio .. a to u4 trallliAI pr.,..aao aQAont4 abon will laava aoaat tDIID18!'1Jif: aa4 ooaatnet1011 at 111a1au ooet to the GoYt..-t of ChiD&. !be plaa tall:•• fRll a4n&tAIO of tbo -oot upor1aaoo4 oastaan-1as oat ooannotloa per-1 oa lal'll bJtrodtttrio proJooh aa4 tblo per._1 baD•• t o bt l&riOlJ IJ.S.OoYtnuoaat por­..... 1 . It 11 bolioYo4 that tho plaa propoaa4 for dtalsai"' aa4 ooutraou .. tbuo WRJ•r- proJtoto 11 tba boot that oaa hi ..... _ ... . 



!!DtttlYI OepolQflt!f. 

lt 11 pooolblo to ota+o t ontat1Yo ooaoloalO&I rola•1Yo t o tho T..,t•• Ocrco ProJect 01 tho ba olo of (1) a brl of flold lno~ootloa of tho proJoot &roo, (P.) anal7111 of oYillablo baolo &ata laol..U., rtnr 41eoharco roool'<lo tor tlft7 JO&ro, and (3) altoraot1Yo et.aloo an4 oetl .. too of f l Yo 4l fforoat proJoo+ olt•• 10looto4 troa aYillablo aerial +opocrapb, , ao tollowo:-
1 . ~~ T&a&tao Oorco ProJoot with a no•-.1 roiOrYolr wa+or •~• at oloYaUOI 100 Wlll unlot 10,640 ,000 l<Uowat+o, ot wbiob 6 ,000,000 l<llowoU I aro tln ,.,.or aad 4,~60,000 ll:llowatU aro eoooadar7 powor • .Ul ot thll ooooad&r1 power WlU be ooa­Yorto4 alt l .. +oly to tlr a powor by Qp .. roae otoraso doYolo~aon+o. !be Jrolelt • 111 ~roY\41 14 ,000, obo aore t11~ of water tor the lrrljta+l.., of lO,OOO,rC'n aoroo ot ~~:nod ~looHual lanh. noo• lt 000,000 aaro too• ot flood e+or~o will bo ~roYI4o4, whtob to o~tlolant to ooatr ol +he l&rl'll\ flood ot rooord . .Uoo, +ho pro­Ject wboo aupploaonto4 by naTlga•lon taoill+loo wlll poralt oooan­«olas Yea .. le t:o pl:r tl\l&Dd. at leal" • a Cbv.a,.~. 'rhe neat T&a&t•• Re .. r-.o1r of 60 ,000 . 000 aor• tee~ w111 ~re• l4• an excel­loot ea,pl7 of oloar 4o .. et1o water tor ~1 oltloo ao4 lndno­tri e e. ae well ae recreational benet1ta . that are certain to boo ... of ot-.o+ laportanoo to Ch1aa. 
t. ~ rolat1To aorlto of !1YO altorna• lTo atu41oa and ut1 .. too and of two altoroatin ~onoral plana ot 4onloomODt of Taactzo Gorso Projeot, aro obowa 1n tho t ollcwing .-1 ot eat1aate4 ocete. 1be ooa•a are «i~•n 1n u.s. dollars. 

Alterna'1Te !otal 
ProJeot F1ol4 Coo~ 

Iu•e•t1t;ation 
rlsb~ ot • 11 

cnrll4 .A Ct11 

Interes+. 
during 

0oaetrGot1 on 

Orand 

Total 
Stn47 Jo.l $860,260 ,000 Sl&9 ,0&9 ,000 $149,,9&,000 Sl,l49 ,194,000 
s+.~4,. ao.2 $1~,,,9 ,000 $ll9,612,ooo $127,~~•.oon s 977 ,9l~,coo 
~n4~ Jo.3 1'40 ,?2~.~ •1,1,109 .~~ $lt9 , P'~ .~ • 9°l ,l~.c~ 
s+udy ~ 0 .4 t698 ,39&.onn Sll•,7e9,on~ •l~l ,97~, oon • 93~,1"~ . ono 
sto4, ~0 .5 $83& ,9~8.~ ~l~~. ,~~.n~ 3194,~r~.~~~ \1 , 1~~.~40 ,~ 

3. fbe proj eO~ 18 teaai ble in reepeot to 1tB o~ne+ruet.l on on the 8re&t Y&D«t&e RiYer, and aleo with retar4 to rr:-7ect i Te r epayaea• ot tbe proJect co_. •breach reYeftae a aoo~utag rem pcwer 1rr15atloa, t lccd ocn•rol , na•1gat1oD, doaea•1a water aa4 r~oreatiOAal raacnroe a. Coae+raot1on of the T~~·e Oor8e »aa 1ppoaro warranted to a lars• I ocr•• by an1 ooo of tho four bil baaet1ta, a.aa.l7, power, 1J"l"11•t1Ml, flood oontrol or 
hTita"Oil· 

4. 1 plan of 4oTolopaoot otlllolas 4i Yoro1on tUADele tor bJ- P&II1ng tho rtnr 4nr1DS ooaotr1lot10D ot tho d&a.wnl coot looe aa4 bo aoob aer o boob- proof thall a plaa witllcll 41Yorolon 
tQJUl•l• · 



& • .,, to•al f't~e': f or •-.e "..-t•• P'roJ~to• 1Mld1JV +he 4aa, reaePYol? &ft4 rc•o~ ~lan• • 111 ~~ well Oft~tr rne bllll~ w.s. 4ollara. ~~ oat• c~a· for pe-er •111 b~ well ande~ ~he bwo~o4 u. s. 4olloro per ~1lowk•t ct 1no•~llo4 OAp~ol· ~· 

6. t n ''" h ole of +bo tllllT lod.o4 phn• p-ooo .,... .. t.l rtTIDQII froa )OWIJ" alene, tl•l .. • t4 a+. two V.; • .tlll per ll:.w.b . tor f1.,. ,.,.,or kn4 at oao halt 8\ll por Jt .... b . tor oooon4ary p~r. wlll aYor.,. o .s.S14S,4eo ,ooo. AnnUAl roTonoo 4e4uo t lono Wlll 1nola4o tko tollowtas:· opora>.loa ADA aa1ntoaaaoo oa •••oral aa4 opoolt.l toaturoo ot tk• proJoot .-oan•l~ t o O. S.$6,3981 000; a rtJl&otaeat reatrYI tf U. S.It,tar,ooo: &a4 aaorthaUoa on •bo baoh of l& T'ITI rop~a\ porlo4 oa a 410 o1nii:1&S fW04, 1nolG41&S intoroot~ .. ollntlas t o V,S. te4 ,l0~ ,000; or k total 4a4ootloa otll.S. $9~1 790 ,000 . 'l'hlo loauo a not kftaG&l roYta Go of u.s •• ~0, 660 , ooO, 

7, Oro•a &DBU.al NTIDCltl OJ" MTiB~t Uld Dtt annual J"ITtllD8 1 or MT188a wtl-1. aoor a e troa powe r u4 ator-ae Ptlo1ll"Cea of the pro~oot kO tollcwo: 

Po••r or Storaso 
Reeoaroe 

Pcwn 
I rrl•attoa 
J'loo4 oont r ol 
1&1'1 ... +.1 011 
»cMatle ••~•r 
ReorMt. ioD 
" otalo 

Or o•• Allllqal 
R•••o~• or Sa•1~ 

v.s . •t•~.~.noo 
f· 3'. ()()(\ . 000 
8 ~8 , 24.0 , 000 
$192 ,500 ,000 
S M ,600 ,ll"O I ao.ooo ooo u. s. !17,79~ 

Net Al!llo.&l 
ReYecae o~ SaT1US 

11. 8. tM, t M . C'l'l(' 
!l8 , M~" , OC'I'\ 
S38 , P40 , 'l00 
iz~, r-oo, ooo 
t 3 , 000,0'10 t 6 , 0("(), 0<\0 

OJi 15S,tOR,OOb 
8. 1ho Y&o4t~o Oorso J'ro~eo~ 1o a "CLASSIC". It will bo of llt11oot la»ortanoo •• th1aa. It wlll brln& s ••et 1n4uetr1t.l 4oTolo»•• a•o 1n Central k04 ro ot era Cb1aa. It will brtaa w14o­oprokd oaplo,...at. It will brlna hlp otancSar4o of 11Tlft4. It wlll ob~o China trc• a wou to a etroas nat loa. The Tk&St•• Oorso ProJeot aholll4 be oonetr11oted tor t he boaettt or ohiaa ""'' the rorl4 at lkrS•. 

Ro opeet(Glly eGbalt.to4, 

-P~---J I L:s.;;f.-
COIIOU1 •t~ ~inter . 



b)1o t 
T~•· Gorp Pl'oJ••t 

l'eWII C'lrPI'V7 <r-" a,._.) 
•••• ' · 11 11. roo &fl."-· lt,IOO,IIOD. A.r. 
lor. tall •• • • .Jl, .. llll'• Oq . I 1 ,160, 000 tw. 

ftn 
_ __., 

ftn ,. . ......, total 
Toar !' ...... p..,.r , ••n:r· •·m· aurr.;, 

111Woa 111U101L lUll .. l!Ul oa Bill oa 
b, b . h . h.re. Dr. hre. IY. hl'o. 

ihb ••• 0 ''·' 0 ¥1.6 
1H1 '·' o.t ID.f ••• 69,6 
lHI ,,1 1.1 u .a ••• 88.9 
lHI 1 .1 o.a 71.0 1.7 n,, 

~= 
1,0 0 . 4 ,0.1 1 . 0 • t..1 
8 , a 0.1 n .e 0.6 •3.2 

lHI 1.4 0 f3.8 0 7$.8 
1m '·' 0,9 ... ' 4.6 70.3 

tan ••• o.r n.8 1.0 n.8 
8.o 0.4 70,1 ••• ?2.1 

1900 , .. 0.6 .... • •• 70,9 
1901 ? .A 1.0 64 .8 4.0 68.8 
1901 ? ,1 1.& 61.1 1.7 57.8 
1ta=l e.o 0 . 4 70.1 1.0 72.1 
1904 1.4 0 , ... 0 73.8 
1'106 ••• 0.1 '*·' o.e 73.2 
1t06 1.4 0 71,6 0 725 . 6 
1907 7,4 1.0 64,8 ••• 69,4 
1901 e.a 0.1 73.0 0.6 7&.4 
1909 '·' 1.7 ''·' J,O 67 . 3 
1910 '·' 0,9 III . D 4.1 70,2 
1911 e,a 0,1 fl.6 0,1 71.1 
1911 1 ,4 0 ts.a 0 73, 8 
ltll '·' 0,9 11, 7 4 ,1 70. 3 
1t14 '·' 0, 8 11, 6 4. 1 70 .7 
1910 ,,a 1 o1 u.o &, 4 69 . 6 
1911 ••• o.i "·' 0.1 n .o 
ltU e,a 0,1 ... , o.e •&.2 
ltle 1.4 0 "·' 0 7&.6 
lt1t ••• 0 .1 ... , o.e 71. 2 
ltiO 1 .0 0.6 to.a a.o 72.1 
ltll 1.1 0.15 n.o 1 . 1 n.e 
ltl! e.o 0.4 •o.1 11.0 , 2.1 
1t1a '·' 1.7 11,7 ••• 61.5 
1tl4 '·' 1.? .... ' ·' 17.6 
1tU '·1 1.ll 61.1 1.6 "·' 1116 ••• 0.1 , .. , o.e 71.1 
1917 ••• 0.1 72.7 0.1 71.2 
ltll ••• 11.0 ••• 17.6 
ltlt '·' 64.0 ••• 69.6 
1910 ••• 71.8 o. t 72,7 
1911 '·· 16.0 ••• 69.9 
191& '·' u ,e ••• fO,f. 

' .... ••• 69.& 
f l,O 1 • 71,5 
11.8 ' 69 . 9 
11.4 I n .a .... "·' •••• fl , , 



k)le li., 
TaJOC1a• O•p •3•et 

l'ODI Oll'I'PU! 
(Fl t•b 11t1111• l 

a••· • · s. : 11. !00 
• ••· Cap.: 68 ,600, 000 1 .7. 

LlYe ot .. t~~~e : 19,200,000 ~.F. 
Ianalll .. •~~t· :10,160, 000 11:. 1 . 

Kra !••Oil&ii Kr• l!iuliLi'7 toiil 
TeU Power , Power, Ja•riJ, .Uf7• Dlll"f7. lll1lloa aut ... II.U 101l 11111 oa 11111 oa n. Jew. I'W • b.J' I• Dr. hra. JCw. hra. 

I lib 1.7 1.8 76 . 1 10. + 86.9 
1891 ,,. 11 . 0 66 , 7 111.11 79.0 
1892 f,l 11, 4 6! . 11 17.& 79,8 
lit& 8 .1 e.• n .o 13.1 84.8 
1894 e.o 2, 6 70 . 1 12.7 82 . 8 
1896 8. 11 ! , 2 72 , 6 12.1 84,7 
1896 8.8 1 . 7 " .z 8.1 86.4 
U ti ,,6 &,0 66,, 16.6 81 . 2 
1898 e.e 1 , 11 ?1.8 11.9 811., 
18t9 8.0 !,6 , 0 . 1 11.21 81.4 
1900 ,,8 e . ? 68.! 11.9 80.2 
1901 7 •• &.1 64,8 13.0 77 . 8 
1902 7,1 3.4 62.1 15.2 77 .II 
1903 8.0 e.e 70,1 12,7 82.8 
1904 '·' 2.1 715.8 10.4 84.2 
1906 8.& t.2 1!,1 10.6 83.11 
1906 9.1 1.4 f9.6 7.1 86.7 
1107 7.6 8.1 64.8 16.0 ,,8 
1908 1.11 2 .2 711.0 8,6 8l.i 
1909 6.7 1.8 &8 . 7 18.0 76.7 
19£0 7. 6 ~.0 66.6 16.6 81.2 
1911 8,11 a.e 72.6 11 , 6 84.2 
1912 8. 9 1.6 78.2 8.11 86.& 
19111 ,,& a.o 66.' 14 . 8 80.5 
ltU ,,6 2.9 66,6 1&.1 8l.f 
191& 7, 21 a,2 ,, ,0 1&.8 ,,8 
1916 8.a 2 , 2 72 ,9 12.0 84.9 
1917 e.& 2 , 2 f2,, 11.1 8Z. 8 
1918 8.6 2,1 ?Z , 6 11.1 84.7 
1919 e .1 2, 8 ,2,'7 10. 8 83.0 
1910 1.0 1 . 6 ,0, 21 12. !1 82. 8 
19ll 8.1 1 . 4 n.o u~ ., 88.6 
1911 8.0 e . & f0.1 1&.1 ea.e 
p ea '·' a . 8 58,7 19,6 78 . 3 

916 6,f 15.8 68, 9 19,1 78.0 
192& f,l ••• 6! .1 18.1 80.e 
1916 8,1 ! , ! '"·' u.6 84.2 
19!f 8 . 1 2 . 2 72,, 9.5 ~~~.1 
1918 ••• &.9 &8.0 18,6 76.6 
1919 7,8 8.2 64 .0 a.e 79 . 1! 
1910 1.2 e. a 71 . 8 10.8 82 . 6 
1911 f , & z.e 66.0 16.6 80.6 
1911 ,,& 8.0 6&.8 1&.6 81.6 
1931 7 ,1 1.2 68.9 16.6 10.11 
19M 8 .1 2 .4 n.o a.2 83.2 
1911 '·' a.1 66.8 16. 1 79.9 
1936 f,9 2.6 69.4 a.8 ee.e 
191, 6,0 ••• 61,6 18.1 70.8 
19&8 8 , 2 e.a n.e 10.1 82.0 
~tzt '•9 1:6 1'•2 U:l 81. 8 

TII'MI ¥.8 I t ••• 81.7 

tS 



!able III 

T,...uo Gorse holori 

s•ur ••. 1 
Powor P1"" ta """'"1 llu 1oeato4 aboat a,ooo •. 4ownotroaa r..- Shib·P&l 

13'!'lii4!XII Ct 8! 

U oa ••· 

<~> a•••r Ri••r•ton 
1 . J:l.oaYatl oa: root:, 

4\Yen:I. CIII t-la 
2 . E%oaYation: oo .. on, 

oott!I'4&M 
8. bi&Y&t10IU 00.-oll , 

tailraco obuao1 
• · b.ea•at1<a: rook, 

ta.llraco ob..,.o1 
6. I&Z'tbtill: aottor-

4uo IIJ)otroaa 
6 . kr'btlll : ootter4uo 

4QW1UrtrO .. 
'. aoelttlll: aottor4uo .., .. ,. .... 
e. Rooltt111 : aottor4uo 

'-"""" 9. Riprap: aoftor4uo 
•Jotroaa 

10 . Rtprapl. oo:rtor4u 
4oWil!.,.••• 

11. Rook barrtor , ap-
''"aa 12. Roell: barrlor , ,...,._ .,,.. .. 

13. Reao•&l of down-n reaa aottorba 
oartb 

U. lloao•&l of. ,....,._ 
nroaa oottor4alo 
rooll: alld r ook 
\arrtor 

16. Proooaro sro"UIIfi 
ot •-•1• 16. Ooaorooo : &UorolOII 
tuaol UaU.So 

17, Oolltroto l 4!Yiro1oa ,,....1 p1qo 
18. Coaorot o : tQAIIo1 

i&lot • •ruataroo 
19. Coaoro-o: ooaat1 

oetl•' e~uotcr•• 
20. Ian&llias hUboa4 e••·· aa4 ho1no ,., 

• 

25 , 200 , 000 .,. 

~33,000 o:r 
6 , 480 , 000 •:r 

" , 320 ,000 o:r 
4,040 , 000 •:r 
2,176 ,ooo •:r 

710 , 000 0'! 

384,000 •:r 
77,?.00 o:r 
61 , 600 oy 

1&6 , 000 •:r 
217 , 000 o:r 

2,176 , 000 o:r 

66 2 ,600 o:r 
Laa)l SlUt 

7 , 726 , 000 o:r 
eu,ooo c 1 

30 , 000 0'! 

33,000 .,. 

•• • •• 

6 . 00 161 , 200 , 000 

0 .15 80 , 000 

0 .15 822 ,ooo 
0.75 Z6 ,990 , 000 

0 .25 1,010 , 000 

0.25 544,000 

1 . 00 710 , 000 

1.00 :!84 ,000 

1. 50 116 , 000 

l. 50 92 , 000 

1 . 00 135 , 000 

1.00 217,000 

0 .15 326 , 000 

0 ,50 331 , 000 

3,000, 000 

15 . 00 116, 890 , 000 

7.00 

20 . 00 

1.0 . 00 

6 , 887,000 

600, 000 

660 , 000 

eoo,ooo 



Sta47 Jo . 1 

•m II.I.!D con 
( Cont1auod) 

Itt! Jo, 11!1 s wtl!l ~' cl"' 'R6~ Co ot .!. • . I 

1 . 

a. 
4. 
e. 
6. 

7. 

e. 

9 . 

10 . 

ll. 

13. 

H. 

1~. 

16. 

18. 

19 . 

20 . 

(J) .PAL 
tu&YaUoa: o~, 

4aa t oaa4aUOII 
JXoaYat1oa: rook, 

4aa toaa4atl 011 
Poaa4atloe troat .. at 
conoroto: 4a' 
Oooorete: •»»ll•ay 

IIPJ' ... 
Ooaoroto: op11l• ay 

oroot &114 p1oro 
OoDOro\o: graT1t7 

tra1Dill6 •all• 
Ooaoroto : Oalltl • 

ln'or tii&1111J11 
WallO 

Coaoroto : ""'ohz'aolt 
l"ti"Gf!V!I 

CoDiroto: ~oraoot 
walle, o14o wallto ..,, ourba 

Plao1QS r o1Dtoroo­
_, boro &114 
fabrtoa 

Oool1AC ooaoroto, 
1aola41116 p1p1ago 
oat t 1\UJ141 

o r oll\1116 ooatnct­
ion ' o1ato 1aolu4-
111& plpillll &114 
t1UlDIO 

IaotalllDC, ottol 
ooa4alt liDlnc. 
r1Yer outle t • 

Iaotalli.JI& U)O 
'fal'f!l 1 ri YIJ" 
outloto 

IanalllJIC, goto 
f'bMI 1 l!&tl, 
g1114oa , oal1 traah­
raok eeoti ou, 
rt.Yer oatl!tl 

lariallllll 4rlla ,., .. 
laotalliag, tru 
'''" ooetrol ....... , .. 

lariolli.JI&, balkhoa4 
gatOI ( t ) 

I aotall1116, aotol 
oool111C otrlpo Ul 
ooatraotlOD loUlto 

4, eao,ooo o:r 
5 ,250 , 000 07 

Lila!> Sa 
9,140 , 000 c:r 
2,160, 000 07 

24? , 000 07 

260, 000 .,. 

u .ooo .,. 
32 , 700 o:r 

600 o:r 

o.u 
o. 70 

0.00 

82 ,948 , 000 

72 &, 000 

3,938 , 000 
2 , 000 , 000 

45 , 700,000 

5 . 60 11,880 , 000 

11.00 2 , 717 , 000 

6 . 00 1 ,37& , 000 

12. 00 1,140 , 000 

20. 00 6&4,000 

20 . 00 12,000 

2~ ,974, 000 lb . o.o. 1,039 ,000 

LUP Slla 920, 000 

Laap ,... nto ,OOO 

22,500,000 lb . 0 .10 2 , 25C,OOO 

80 • • ,. 4 0 ,000 3,600 , 000 

10,100,000 lb . 

LUDJ1 Sua 

Lup 8aa 

LUDP-

o.O?o vea,ooo 
2 , 000, 000 

000 , 000 

20, 000 

600 , 000 



3ta4J' ••• 1 

JSfl lU.l'lll COST 

(Coatuu4) 

I'M le. .U!.! 9eept1tz ,,~ Clift 
.. i 'W'! Coot ••• u . bn&l1U.. a1H. 

•tal • orko Loap :saa ! 00, 000 

(0) Power PlU>t «6, 316,000 

1o .ll<oa•au ... : r~, 
1a\all:o ,_b 
aa4 bMAworll:e 762,400 • ., 6.00 •.~a,ooo &, .ll<oa'fattoa: r~, 
powor p1U>t -•1 3,440 , 000 , ., 6 . 00 £0,640 , 000 

3. ExoaYat1att: rook, 
41'att tubu 196, 000 • ., 6.00 1,170,000 

•• .!XeaYat.1c.t: roo.k, 
, ...... plallt aiD 
ao•••• tWlAel 1 ,136,100 .,. 6.00 6,817,000 o. ltxoaYatioa: roek , 
oro•• ta.na•l• 170,000 .,. 6.00 1,020,000 

6 . ixoaYat10A: rook, 
1utali:O aooo11 tunnel 691,000 .,. 6 . 00 .,1-&6, 000 

1. .ll<oa'fatlao: roeki 
taU.raoo •- 1 1 , 840 ,000 .,. 6 . 00 ll, <KO,OOO e. Ena•atiao: rook, 
t raaotor_,.. tunnel 900, 000 .,. 6 , 00 0 ,400 , 000 

9. JXoa•at1on: root, 
traaotoraor t11.1111o1 
orooo lal1or1oo 26 , 300 .,. 6 . 00 168,000 

lOo JZoaYat:toa: rook. 
btl' toao1oo outht 
oll&tto 2 , 060 , 000 07 6 . 00 12 , 360 , 000 

llo ~oaTa,10G: roek, 1o• 
touolaa o11tht 
obaho 164, 000 •7 6,00 924 , 000 

u . .II<O..,.tloa: :roo.!A v...r.,...... 
pao-o:r oll'fator 

146, 600 • ., 6.00 e79 , ooo 1bott1 
11. -•.tloa: J"OOl: 

potootrlea t&llorloo 14, 700 • ., 6.00 88 , 000 
14. .I:UaYa'&lOD: roelr:, ~ 

talco t:rub:r&Ok 1bUto 11011 , 600 •:r 6.00 7 ,815, 000 
16. DOa'fattoa: J"Oik, 

l llbt a1-s ~1tor 
620 , 000 6.00 3,700,000 ·-11 07 

16. sxoa•atloa: rook, t n-
oltllo4 •- •-•lo 466 , 000 •7 6.00 ! ,796 , 000 

u. .ll<aa'foUoat :rook, 
.,..tllatloa ob&tto 10,000 • ., 6,00 63 , 000 

18. Oolllft t l t lutalro tllJI• 
aol ltut-s ...., ua4-

3,648,000 •ol'lr• 236 , 100 • ., u .oo 

.. 
u 



h1147 .o. l 
~ ll&!'l» con 

(OoaUao..4 ) 

IUa *'• ll!! Qua~~~~ ~~ell~ !~~ 021~ .s. . .i 
19 Coaoreh 1 11ltoll:o 

vaellrult .Wt liA-
84)0, 000 .,. 1&.00 4,&00,000 

lO 
,., 
e~••• • •~·~•tit 

1 ..... , ..... &!,000 .,. 20.00 660 ,000 
!l Coaoreto: 1aol1aod 

,_.or tuatlo 111 , 600 .,. 11.00 1 , 887,000 u. coaoroto: 111 oll:o ao• 
•••• tuaol 11a1DC 127,600 .,. 16.00 1 , 91&, 000 u. Coaoreto: power pl..,, 
tuaol 11a1ac 690 , 000 OJ 15.00 e,e•o,ooo u. Coaeroto: fowor plant 
e@l\r'QO VII &4~,000 OJ 20. 00 10 ,900 , 000 

25. coaoroto: 4ratt tOlboo 188,000 OJ 20.00 3,760 , 000 
26. Coaoroto : power plant 

-.in &OOtll t~tl 
11D1DC 200,000 .,. H.OO 3 , 000,000 

27. C ono~ete: oroe• tunael 
11111., 66,500 OJ 1~.00 998 ,000 

28. Coaorete: pe4eetr1an 
tuaol 11A111C &,800 OJ 16.00 83, 000 

29. Ooaorete: traaafor .. r 
t..aaol 11a1q &00,000 OJ 1 5 . 00 4,500, 000 

ao . Conorete: traaator .. r 
twoaol oroo1 lallti'J 

15.00 11a1ag 9 , 700 .,. 166,000 
&1. Ooaonh: bigb touioa 

OOltllt obatt l1a1DC 1,02&,000 OJ 15.00 1&,&75,000 
&2. Coaerete! low tenaion 

•• u. obatt 11a1ag 66,000 .,. 15. 00 990, 000 
33. Coaoroto: 11shta1114 

ai'Hitll' tUIII1 
1111114 119,000 OJ 18.00 1, 785,000 

&4. Ooaoroto: ta1lraeo 
tuao1 11D1DC 586,000 .,. l f. OO 8, 79o,ooo 

15. coaorete: traaetor .. r 
It paea•DI•r tltTator 

45 ,100 OJ 1batt 11 ni.JI« 15.00 678, 000 
u. Ooaoroto: nat111l\1oa 

1batt ll.lliaa 4,800 .,. 15.00 65 , 000 
&7. l'1ao1114 l'oinfOI'MMDt 

bar1 1o fa•r1o1 400 , 670,000 lb . 0.04 16,025 , 000 

U: Ia1talliD1 ponetookl 17,800,000 lb. 0.10 1,780,000 Power plaat, 1aol0l-
41114 ol .. trioal, 
••baD10al "' bJ-
u ... u. ''"'' ... ' al4 lt.i&b taa11oa 
IWltohiJIC ttaiP· ..... 10,640 , 000 kw. 25.00 266, 000 , 000 

40 . Iaotalllal: oraao1 
aa4 saatriu LUJ S... 280,000 

.. . , n 



It•• lo. 

u. 
u. u. 

''· 
46. 

46. 

47. 

u. 

" 

lt\a4J ••• l 

IS1'1.114TIJ) COST 

(CoaUut4l 

Qwtl!J 

Iaotall1ac: sant r,. 
rall• SN,OOO lb. 

Iaotallla& o1tYatoro X.up :lola 
1Dttall1as: ut.t• 

, ...... t •• .. 14••· 
t raobraok sa14tt and 
•••tloao 11,000 ,000 lb. 

Iaotall1ass 1at.to 
ooattor cat oo ant s.. lloltto tU) 

laotalllas: tallraoo 
baltllta4 eattl X.WIP !u 

PrtiiGJ't srolltl114! 
tlllllltlt & ellaftl LWIP SU. 

Iaotalllac: a1ao. 
aotal worlu tap 311• 

Dr"•ac• .,..,,. tup 3ua 
Yoatllat1oa 171toso Luap su. 

Total Coet from A to 0 

Coaetraotloa Caap 
Prolgbt 
eoaaaaloatloa Roa4W&JI 
Total 11t1d Oonetructlon Coot 

R1eht ot Wa7 aDA l~ootlgatlono 
onrllta4 an4 ConUacnolte 161' 

Total 

latoraot 4G.r1DC Coaetruotlon 16~ 
(ooQlttod 1a 6 ,.oare) 

Gro.a4 !otal 

0 . 06 

0,016 

li!!' 'O'IIl.t Coot 1 .. 1a41a& l abor &114 Mterlale • 

. ' 5I 

Total Coet v.s.s 
60 ,000 

760 ,000 

825,000 

660 , 000 

•~o .coo 

500 , 000 

~00 , 000 
l,COO , OOO 

f-00 . 000 

04711'760 , 000 

6,000 , 000 
&, 000 ,000 
2 , 500 . 000 

860 ,260 , 000 

10 , 000,000 
129 I 039 1000 

999,299,000 

149, 8961000 

1 ,149, 194 ,000 

-



Table If 

T&a&ho Oorso l'roJ"t 

Sh47 lo, 2 
l'owor 1'1oat 1a tuaao1 . 

:Dt.a 1ooato4 abo~• 1,800 •• GJit•••• troa .... flla-rwaa 

IS'I'l.IIUID COS! 

Hoa 
_!2£ ll!! QuaUtz llll1t c,., 

u.s. !2t~ C~at .s. 
(.1.) l!&••r .D1Terete 196,411,000 

1. boa'rat101l, rtlk, 
41Tort1oa taaao1t 14,560,000 OJ 6.00 87,360 , 000 

2. JXoaTatioa, oouo.o, 
oottorAaat 425, 000 OJ 0 .16 64,000 a. IXoaYattoa, oo•oa, 
hoa4raoo ohoaao1 !1 ,400 ,000 OJ 0 .16 810, 000 

'· boaTat1oa, roet, 
hta4raoo ohoaao1 160300 , 000 OJ o.u u.u~.ooo e. lzoaYat1oa , oq .. on. 
ta1lraoo oh&Aao1 14,000,000 OJ 0.16 2, 100,000 

6. IXO&T&,101l, ~oek, 
ta1lraoo oh0Aao1 37 , 000,000 OJ 0,75 27,760. 000 

'· J&rthtlll, oottor-
4&a llpltrO&II 3 , 706,000 OJ 0, 25 926,000 

8. li:artl>t1U, oott0r-
4&a 4owaotroaa 1, 759 ,ooo 0)' o.u 440,000 

9 , Rookt111, oo!!or-
dp llpotro .. 665,000 O'lf 1.00 666,000 

10, Rookt111, oottor-
4&& 4onat-reu 311, 000 OJ 1.00 311, 000 

11. 1.1JI'&Je ootfer-
4&a w.potrou !18,000 OJ 1.50 87,000 

12. R1prap
4 

ootfor-
4&8 onatreaa u,ooo 0)' 1.50 62 , 000 

18. Rook barrier ..,. 
lti'O&D Z42, 0QO OJ 1.00 342 , 000 

H.. Rooll: barr1or 4owa-
otrou 170,000 OJ 1.00 170, 000 

15. RoaoTa1 ot 4o•n· 
etreaa oof-ter4.&• 

0 .15 .eu. ooo oOJ'tll 1,7590000 OJ 
11 . RoaoYa1 of 4on-

etrou ooftor4&a 
root oa4 r ook 

0. 60 261,000 )ani or 622 , 000 OJ 
17 . Pr•••~• ,rollt1ac 

Lup 3wo e , too,ooo ot , ..... 1 . 
18. Coati'HO 41Y&ro1011 

8 , !100 , 000 OJ 16.00 &t • 000 .000 ,_1 l1al.ac 
19. Coaoreto, 41nrl1oa 

882, 000 OJ v. oo 6 ,1", 000 t-1 plG&I 
zo. Coaoroto, tuaol 

19 , 000 ., 20.00 680,000 l.alot otr1Mtlli'U 
ll. OOAoroto , taaaol 

31,600 OJ eo . oo 630,000 ollt1ot otrOAitlli'U 

• I 5t 



atl4r ••· 1 

IS7IIII.!D COft 

(Goat1aGe4l 

u •• 
~ 1m qwt1tY ~1 2fiS ••• 'a~ ofu .I. 
u. Iu\11111 .. l>calkboo4 

• •••• aa4 hoiot o Lup a... 000,000 

( I ) Jll ",104, 000 

1. ~-.,loa, ooaaoa, 
s.. t-tauoa ~. 781 , 000 .,. 0.16 867,000 

2. ~ .... ,1 .. , root, 
4U t oD4aUOII 2,144,000 .,. o. 76 1,608, 000 

3, r o .... t1 .. treat-.... L~Su 2 , 000 , 000 

'· Counto, s.. u . 780, 00 "" 5.00 68,900,000 
6, Count.o, ep11lwar ..,..,.. 2,1180 , 000 .,. 6. 00 12,640, 000 
6. Ooaoreto, op111•ar 

oron ud. ~1oro 247,000 .,. u .oo 2 , 717 , 000 
7, Courno tr&Ula~ 

walla ~~o. ooo .,. u.oo 4,200 ,000 
e. Coureto, tra~aot 

_.,_oaru ~. 700 .,. 20 . 00 664,000 
9, Coaorno, .,arapot 

walla£ o14 .. alk ..... 900 .,. 20.00 18 , 000 
10 . Plaoi-a rotaroroo-

.. .. l>au ut 
t_.rln 28. 060,000)J , 0,04 1 ,122,000 

u . Cooli-a ooaoltoto 
!.Ml~ p1p1 .. 
6tl"~ Lup.ha 1 , 200 , 000 

12 Oroa•tas ooatraot1oa 
~ ot••• 1Do1d1 .. 

Lup Su 1 , 200 , 000 t t•t•• u4 tuuaao 
13. IanalliiiS ortool ••-

tat UJOJ. .. rtnr 
... u .. 22, 500,000 ••• 0.10 2 , ! 50 , 00() 

}4, Iutalll .. t•o Yal• .. :1 rtTer oatleta eo •••• 45, 000 3,600 , 000 
1~. ta.t 11 .. •••• trauo, 

a~tate, 1a.ttoo aad. 
,., ....... t ... u •• •• 
rtnr oauou 10, 100 , 000 11>. o.on 758 , 000 

16. I a nalli .. d.ru satu t u p&oa 2 ,000 , 000 
1f. Ianallt .. 4ru ,., .. 

I.IW)I Su 600,000 ooawo1 • •halioa 
18. 1aatall1 .. bcalkbo .. to ,ooo . .. , •• (!) Lup Su 
19. laatalllal aotal eoal-

1 .. atripe i a ooa-
1 , 000,000 t. f. 0.76 750, 000 traoU OD ~oiaU 

20, Iaitt alll .. alae , 200 , 000 .. tal worte Lu p IIU 



• 

ftd7 fo. 2 

.IS1'III.t.flll COST 
(C oaUDOieil) 

Uo• 
-!.1& il!l Quat&Sl llll~l Ol!li .I. '•l~ cfll . !. 

(C) liD£ "lUS 424,784,000 
1. IXO&Y&tl•, roe:t, 

u•o.k• haaoh 
&Ill lleatworl• U?, OOO 07 6.00 3,882, 000 a. J.xoawauoa, roek, 
, .. u Jhll' 
t.-eh 3,440,000 OJ 6 .00 20 ,640 ,000 

3 . EXoawatloa, root, 
lraft , .... ~9& 0000 OJ 6 .00 1,1?0,000 

4. JZeaYatloa, root, 
, .. ,r phat, ... 111 
aooue tuaoh 1,670 ,000 OJ 6.00 10,0!0, 000 

&. D-oa'fat1oa, rook, 
oroee tuaole 1?0,000 OJ 6 .00 1,020,000 

6. lxeaYa,loa, roek, 
latake •••••• tuao1 600,000 OJ 6.00 15,600,000 

'· Jxoa•rt1oa, r ooti tal raoo to.aao o 1,880,000 .,. 6 .00 11,280, 000 
e. zzeaY&t1oa, root, 

trauto~ toaao1 67& ,000 OJ 6 .00 4, 0&0 ,000 

'· D:oaYatt--. r ook, 
traaef~aor twoaol 
or o .. sulor1oo 26 ,300 OJ 6. 00 188,000 

10. EX~atatloa, r oot, 
111111 to .. 1oa oat -
lot eilaftl ' 8orooo 01 6 .00 4,6801000 

11. EXI&Y&t1011t roo!£ 1 .. tou 011 o 1o 
Patt• 154 ,000 07 6.00 9!4 ,000 

12. Jxoarat1oa, ro~ tr..-foraor 
, • ....,.r eleYator 

200 0000 OJ 1, too,ooo 811aft• 6. 00 
u . JX•••••toa, ro~ J04oetr1aa 1 or1oo 14,700 OJ 6 .00 88,000 
u. ...., • .,atloa, rc.ok, 

111tato ~rae~~raot 1,302 ,&00 07 6 .00 ,,81&,000 eilafU 
1&. IXOIYIIU ai , root, 

U~\111111 arrutor &88 0000 OJ 6.00 3,&28,000 ,_h 
16. ~oaYatloa, rook, la- 488 0000 OJ 6.00 2 ,928 , 000 ol1u4 p .. or uau1o 
17. JXOawat1.. rook, 

woat11atloa ~·· 100&00 OJ 6.00 63,000 
18. sxeawauoa, •-• opaa oat for 1atato 

oo&Ual llouo, trOll"" 
tarur ':(• 0114 r oa4-
•&J to 1a o.ko •••••• 120,000 OJ 0 ,1& 18,000 tuaol 

• • • 5I 



Mdf lo, I 

IIS!IIIAf:Q COS! 

(CoaUaao4) 

Hoa 
...!2& il.!! 9!!!!!t1tl llll~t ell' .s. '21ft~ Cf•l . s. 
19. baa.,at10D, root, 

or•• ... for ta• 
tat- """'ro1 houao, , ... utoraor ~~~ 
ut nat•~ to 1a· 

20, 
tako aoouo t..,...1 280, 000 OJ o. 7& 173,000 .._.lttU1 tor 1atako 
ooaU•ol boule, 
traaoforaor ~•J 
aa4 roak~ to 1•· 
take ...... ·-1. 420, 000 OJ 1,00 420 ,000 21. Prooearo croatllc, 
tUMle U4 ellafto LlliiJ Swo &00, 000 u . CCilonto 1Atako ,_ ••1 l1A1Jit .... ho.-orll:o 23&, 000 OJ 1&. 00 8,49&,000 £8 , Cocoroto 1atall:o ohaft 

24. 
UIWII 300, 000 oy 1 &. 00 4,600 , 000 

cocoroto \raohr.oll: 
"ruturu :!>3 , 000 OJ 20.00 660 , 000 

26 . Coaoroto 1ao11no4 
power t-1 118111111 180,000 .,. 16.00 2 , 700,000 

26. Coaoroto tatall:o aooooo 
t-1 Uallllll 101, 000 07 1&.00 1,&60, 000 

27. Conoroto }>OWir p1""'t 
hUel l1Jll.Jis &90 , 000 OJ 1&.00 8 , 8110, 000 

28. CoaoNtl, RO"U p!Mt 
aGbeVaotv •• 545, 000 OJ 20 . 00 10 ,900, 000 

29, coaorot• tratt t11~u 188,000 •7 20 . 00 3,760,000 
so. Coaoroto power pl.aat 

aat• ....... twoao1 280 , 000 07 16.00 3 ,4&0 , 000 
Sl. Coaorete oro•• tu-

nol 11111q 66 , &00 07 111 . 00 998, 000 
32. Coaot"oto, po4onr1an 

caU•rr 11a111111 o,eoo •1 15. 00 8&, 000 
sa. ooaorn• traaororaor 

tuao1 11a1ac 225,000 oy H . OO 3 ,37& , 000 
u. Coaoroto traaatoraor 

hollll , at lito OOD• 
trcl hoa.ee , et•. 1 &8, 000 07 20. 00 3 , 160, 000 

r.e. Coaorett tr .. tfor•er 
taaao1 orooo sa11orr 

,,,00 07 15.00 146 , 000 11a1ac 
36. Ccaeroto, b!fb toaoica 

208 , 000 07 16. 00 3 ,120 ,000 outlot oh t 11n111111 
37. Coaoroto 1 .. toaoloa 66,000 0 7 16.00 990, 000 oaltlo ohatt 11al11C 
38, oonoroto 11fbta1ac 

&rrener aaa•l 
15.00 1,9&0,000 11a111C u o,ooo 07 

39. coaarete, tat~ra•• 4&6, 000 OJ 1&. 00 6 ,&40 , 000 ,_1 1111P4 

' • I Sl 



60 , 

u . 
62, 

u. 
46 . 

' '· ... 
"· 
eo. 
&1 . 

&2. 
&S, 

,. ... , Jo . e. 
lmi:U III COS! 

(CoaU.,.o4 ) 

9!!!'''7 

60 , 000 OJ 

4,300 ., 

n o,uo,ooo n . 

Ooaoreto i oloYator 
ohaft 1a1q 

Coaoroto, Yoatll a• 
tloa taot llalal 

Plaolac roiaforoo• 
_, ~aro aat 
fr.'llrioo 

I aotr.ll1ac poa• oie&ko 17 ,800 ,000 111. ,_ tl.allt lulu­
lac olootrur.l , 
-llaalor.l aa4 
..,....U1o oqalJ-
-••• ""' 11111l toaaioa .. t t obiac 
oqai,..ato 

t.up Su 
l aataUiac oraaoo 

aa4 &anrloo 
I~tr.lll&C &&Otrr r a11o 1 , 1~0,000 lb. 
I llftr.lllac olnr.toro t.up &u 
taatr.ll1ac 111ttleo • ••••••••• su14••· 

traohraot s.U 4o o 
...... u .... 

taotr.lllac latato 
ooaeter «•t; •• x .. tr.l11&S tailrr.oo 
'll.ubOd , .. , .. 

u ,ooo,ooo lb. 

t.oap S... 

Iaetr.lll&S 111 •• • .. ,al a orto t.oap Boa :DI'al..... srotoa t.up &u YonUaUoa SJotoa t.up $U !otal Ooot froa Itoa A to 0 

Coot 

1&. 00 900 , 000 

te.oo 6&,ooo 

0 . 06 12,411,000 

0 ,10 1 ,780 ,000 

2&.00 266 ,000 ,000 

UO,OOO 

0.06 

0.075 

69 ,000 
920 ,000 

826,000 

660, 000 

4!0 , 000 

eoo,ooo 
1 ,000 ,000 eoo.ooo 

&,000,000 
~ .ooo, ooo 
2 , &oo . ggs 

u.s.¥rao,ict~ 

Rtcht of . .. ,. r.' lDYoat11l•t1ou Q¥erhor.4 aod oauacoaoloo 16,. • !otr.l u. 
Iatoron tGl'111C CoaatnoUoa H,. l&1 ,5M, OOO (oo.,loto4 111 6 ,.. .. , ) 

Orlolld !otal U.S .S977,9l&,OOO 

. . 5$ 



Tablt V 

TaAC1•• Oorc• JroJoac 

at~ ... a 
p ..... n ... 1a tu&t1 

Dall 1onut a boGC 1,!00 • • .,.," .. frea lu.-teia-ba:a 

IS1'I 11.1. tD CX. S! 

It t • 
..!2£ h•• guattlr rratt oiu u.s. zg~a1 0§!! c. s. 

( A) R1Ytr ldYtrt1 oa H6, 914,000 

1. E1oaYat:1ca, root, 
41Yere1oa ~GaDtlt 16,890,000 07 6 . 00 98 ,340 , 000 

•• ~·•••'loa, •~aoa, 
aotterUat 400 , 000 GJ 0 .1~ 60, 00<' 

a. Doa.-atloa, ooaaoa, 
htatraot ohaaatl 9,000 , 000 o-, 0 .1~ 1,8&0,000 

4. Exo a.-at:1GD, rook , 
btalratt ohaaatl 27 , 000 , 000 oy o . 78 20 , 260, 000 

6 , Exoa•at1on , ooaaon , 
taU raot ob.aaatl 10 , 000, 000 0 7 0 .16 1,600, 000 

6 . J;xoaTat:ioa, root, 
ca11raoo ohaallel 30 , 000 , 000 07 0 . 70 !2, 600, 000 

'· &&r'~111 , o offor-
4&a o.petro .. 2 , 840 , 000 • 7 o.te 710, 000 

e. Jarthf11l, t offtr· 
4&a &onetreu 1 , &60 , 000 oy 0 . 20 M O,OOO 

9. Rookflll , oofttr-
Aaa, upetrtu 600 , 000 07 1 . 00 ~00 ,000 

10 . RooktU1 oot tor• 
daa, 4owntU•t aa 260 , 000 .,. 1 . 00 250 , 000 

11. R1pra, , totterdaa, 
upttNaa 60 ,000 oy 1 . ~0 .,~ , oo-o 

12. Riprap , ootfor4&a. 
4~waeuo .. 30 , 0()(\ o y 1.~('\ 4&,000 

1&. Roo t~.rrttr , 
Qttreaa 400 , 000 07 1.00 4lX' , 000 

14. Reek barri er, 
40WD.Itl't&8 300, 000 oy 1.00 30(1, 000 

16. RelloYal ot 4oW1l-
atrt .. oottar4&a 
ttl" ell 1,360 , 000 0)' 0 .16 204,000 

16. RtiiOYal ot dom· 
etl't&a totte.rdaa, 
rcok , aa4 rook 
barrier 680 , 000 07 0.60 290, 000 

u . Prtlllll'f CJ'OIItlJII 
ot •-•ll I.oap Su 2 , 600, 000 

18. Coaorete, 41••ra1oa 
tllll8tl lllliD& ~.940,000 o:r 15.00 69 ,100,000 

19. coaoreta, 41Yera101l 
\u&l1 plJIII 920 , 000 o:r 7.00 6 ,440 ,000 

20 . Oonorete 1 1a taaael 
~0 .00 600 , 000 i&let etrll0t1ll'aa 30,000 0)' 

21. Coaorete, til t .... 1 
33, 000 01 20e00 660,000 outlet etrae tare a 

22 . BUl:lltaA f: to a and ~oo. ooo hoiaU •> I.IIQ su 
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sta4y ••· a 

&:WI ll.lUll CC Sl 

(C oat11lu4) 

Itt! Jg. ll!.! 9ya!1t;r !l!!t" 91'' rota1 c1., 
(I) .II.! .s. .s. 

88 , 112,000 

1 . :boa'l'atlo:a, oo•OD, 
4&8 ~ ollll4.a t1oa ~.ooo,ooo o1 0. 16 750, 000 z. li:IO&Y&\ 1 .. , r oot, 
t&a tollll4.a U CD 6,~,000 OJ 0.76 4 ,126, 000 a. roaa4&t1ao t r o&t -. .. .. Lup su ?. , 000,000 

4. Oourete, daa 9 , 630 , 000 OJ e.oo 48,HO, OOO 
6 . Coaorot o, op111· •:l a-pron 2 , 280,000 0;1' 6.60 12 • :'40 . 000 
6 . Coao oto , opll1· 

Yt.J onot M4 
ploro 247, 000 07 u.oo 2 , '717 , 000 

'. CoDorete, tra1n1DC 
wallo MO,OOO 07 12, 00 4, 200 , 000 

e. Oonoret e, traehraok 
etruotar•• 32, 700 OJ 20 , 00 6M, OOO 

9. Oonorete, f4!•P• t 
walla, 1 dew&lte 
u4 ourba 400 OJ 20.00 8 , 000 

10. Plaal.ll4 rollltoroo-
•at baJ"I &114 t&• 
br1oo 28 , 010,000 lb . 0.04 1 ,120 , 000 

11. OoollAg oonorete, 
1aolu41~ p1p1ns• 

960, 000 ""' t1ttill4!1 Lup Sua 
12. Gr oat1118 OODtr&Ot• 

1011 Joiato, ta-
olu41JI4 ph1114• 

Lup s- 960 , 000 u4 f1 Uill4!• 
13. l aet&ll1114 otool. 

o oa4Gl t Un1!14 , 
22 , 500,000 lb. 0 .10 P , 250,000 r1nr out1tU 

u. Inot&ll1114 tube •al•••· r1••r eo eeto. 45 , 000 Z ,600 , 000 outlot• 
15. l aot&ll1114 s•i• 

tr ... a, ••ate, 
st14t a , &D4 tr&oh· 
raok eeotlOill, 

10, 000 , 000 lb. O.OV6 758,000 r1Ttr outlotl 
16. Iut&llill8 troa 

Loa» SOoll 2 , 000,000 ,., .. 
17 . 1111t.Uill8 trua 

l&tl ooatro1 
L,..P SGa 500 , 000 .. obaa1• ~ 

18. Iaet~ l>ulklloa4 LUP 8u zo,ooo , .... ( ) 
lt. laot.UUS •t&l 

oo&lUS otripo 
1a ooatr&otloa 800,000 1 . t. 0 , 76 600, 000 
Jolat• 

20. xan&ll11l8 a1" • LUP Suo 200 , 000 
Mtal worke 

5I 



lltU, ••· a 
1m IIAU» co:n 

(e•UaGot) 

t, •• ,,. ll1!.. CiJelliltT ~· 91' ' To~ 01~ 
(C) P!!!•r l1!!!t 

• 9. 
• •• • £! ,199 , 000 

1. beaYa,loa, l'oek, 1a· 
kke tuaole aa4 
...... ~11:· 487,000 OJ 6.00 !,922 ,000 

t . IIDaftUoa, roalr:, 
, ... r p1aat toaao1 t &,«0,000 07 6.00 20 , 6•0 ,000 

a. IXoaYatlaa, r o&k, 
4.ratt \Qboa 195,000 07 6 . 00 1 ,170 ,000 

•• ba&TatlOJl, roM , 
..-•r plaat ao•••• 
toaoll 1 , 600 0000 OJ 6 . 00 9 , 000 , 000 

6 . 1Xt&9&tlon, r oek, oz 
eroea tauala 1700000 OJ 6 . 00 1,020,000 

6. lxoaYatioa, roek 1ft· 
take aoooaa tGaaol a 810, 000 OJ 6.00 . , 860 , 000 

'· bo ... a\toa, rook t all· 
~ao• t"GDil ! 1 ,0~ ,000 . ,. 6.00 6 ,120 , COO 

e. bo..,.tl•, r oot, 
-at-r \IUUI01 '100,000 07 6.00 6,400, 000 

9 . b-auoa , rook 
-ator•r taaao1 
trMI C&lltriOI !6 , 600' .,. 6 . 00 lt8 ,000 

10. hean,loa, t'oek, ~ 
t•••1• omtlet te 1 , 501,000 OJ 6,00 9 , 000 , 000 

11. JXoaTat1oD, Took, low 
toaa1oa oablo ehat\e 154 , 000 07 6.00 924 , 000 

12. .bO&'Y&\10111 J'OO.!A 
traa•tor••~ ~·~ 
olliCer olnator eha!U 22<1.,000 .,. 6.00 1,344,000 

u . Jxeatat1oa, r oet, pe4ee-
trl&D calhr101 14,700 17 6 . 00 ea,ooo 

14. bea•a•loa, :.oell:, t.. 
toke U'aehr&Oii: eha!U 1 ,&02,500 07 6.00 7,815, 000 

15 . IXOaYatloa, roet, 
11cbtaiac arreo\er az,ooo • .,. 6 .00 4,458,000 
·-1• 

16. D:e .. at-1 ca, r"k, 1a• 
o11Aol powor taaao1o 488, 000 • .,. 6.00 2 ,928 , 000 

17. bta'Yatioa, rook, Yea-
Ul&UOII taoU 10, 500 07 6 .00 6&,01'0 

18. Pr!IIVI, reat1JL8 1 LU P Su soo,ooo 
..... 1 . oh&t\1 

19. Coaorl\t , 1At&t• taa~ 
aol l1a1DC aal hoa4· ..... 180, 000 . ,. 15. 00 2. , ,00,000 

to. c-.rw••· utoko lha!t 
llalDC ( Ua ... alll: ) &00,000 07 15.00 4,000, 000 

n. <:••rete, uub.raot: 
n:rutar .. as,ooo •J 20. 00 660,000 

12. c-rou, taal1M4 
, ... r tuaole 11a1DC 180, 000 .,. 1&.00 2 , 700, 000 

n . CoMr~•. 1atall:• · ·-0011 tuao1 l1Diac 122,000 OJ 16. 00 1,830 , 000 

0 
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Bhll ••· a 
•m~oos~ 

(00DUDUI4) 

It• a9 . U!L 9!M'11Z ~~ell' .I. IR~~ Call . . i 

u. Coaorttt, power pl&llt 
t_.111A1BC 090,000 OJ 1&.00 8,850,000 

!5, c ... roto, , ... r pl&llt 
o111>t U1111tvu C4&,000 OJ 20,00 10,900,000 

26. ooaoroto, tratt tuboo 188,000 OJ 20.00 &,760,000 
27. Coaorttt, Jowtr pl&At 

.ala &00111 , .... 1 
11111 .. 207 ,ooo OJ 10.00 &,10&,000 

zs. eoaor•\•. oro II tu-
aol Ual"' 66 ,000 OJ 10,00 998 ,000 

29 . coaor• t •• pe4tltr1aa 
sallorJ 11A1~ 6,000 OJ 10.00 83,000 

so. coaorett • traa or .. r 
tuao1 l1A1ac aoo, ooo OJ 1&.00 4,500,000 

l!l , ooaore t•• tr~tfor .. r 
t...ao1 oro11 1a11•r1 

9 ,700 OJ Hal.~ 10.00 166,000 
az. coaorot , hi&h taao1oa 

..,,lot ol1at\ llDill& 400,000 OJ 15.00 6 ,000 ,000 
aa. CoBortt:t, low ttnl1oa 

oabll obaft llDlDS 66 0000 OJ 10.00 990,000 
&4. Coaoroto, 11shtD1~ 

arrootor taaaol lalnl 110,000 •J 1&.00 2,550 ,000 
35. ccnorttt, tallraot 

t...aol llnlns u o ,ooo oy 1&.00 3 , 600 , 000 
&6. Conorttti eltTator 

ob.aft lDlDS 60 ,000 07 15.00 900,000 
!7. ccaore t t , Ttnt1lat1on 

aaot ll~ 4,ll00 OJ 10.00 65,000 
38. Plaotaa rt1D oroe.ent baro &114 tabrloo 324,700,000 lb. o .et 12 ,988 ,000 
39. Iaota111DS poaotook.o 17, 800,000 l b . 0 .10 1, 780,000 
40, P .. or plaat, lD-

ola41AS tltotrleal, 
aoohaa10a1 &114 b.r 
dra1111o oq111pMa 1 
aa4 Msb. toaolOD 
owUob.las oq111p-... ,. 10,640 ,000 br. 25 .00 !66,000,000 

u. IaotalllDS or&llll 
aa:Jutrlu Lop So 280,000 

u. Iaot las saatrr 
rall o 1,160, 000 ·"· 0.06 69,000 

u. laotal11DS oloYa-
tor• LUIP Saa 920,000 

"· laotall1DS lntako «•'' •••t•;.f:!a'' u .. braok tu 0.070 82~ , 000 .. , ••• u ... 11,000,000 lb . 
40. lattalllas latok• 

ooaeter sat•• LOP Su 660 ,000 aat bo11U 
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,,, .. ,. 
46. .,, 
"· "· 

at-'7 ••· a 
I S!IIIUD 0087 

( OoaU.nut ) 

91tftt1t: UB1t Coat 

u.s.a 
Iaot..UU& ta11J'aoo 

)..u:boa4 catoo l.UJ .... 
IaotalUac aioo , 

aotal worko Lup SUil 
:DL'alJIAIO OJO• Oa I. up SUil 
Voat1lat1oa 07otoa Lu.ap s .. 

total Coot troa noa A to c 

CoaetrRot1GD Cup 
J'l'olcht 
OoaaR.Illoa, lOD ioat•aJ• 
!otal J'iold Coawtnotlca Coot 

Rl&ht ot 11&1 o.nd IOYo•UtraUODO 
OYorboad and Contlnsoaoloe 16~ 

total 

(lraa4 ! otal 

!21!.l IJilU Coot l.noludlns labor o.ncl •tar1al•· 

• 

1'ctU CotS 

u.s.a 

u o,ooo 
600 ,000 

1 ,000,000 
soo.ooo 

$728 , 225 ,000 

6,000 ,000 
6,000 ,000 
8 ,600 . 000 

$740 ,726 ,000 

10,000,000 
111 .109 ,000 

SP6l , 834,000 

129 ,27~ .000 

$991 '109 ' 000 



,.1>1• n 
T~•• aor,. ~•J••• ,. .. ,. ... ' 
P ... r P1ut 111 -1 llu at lp-!aln-J:wp 

I Sfill.lnl> CO S! 

tsea Jo. 1tea iiiB!ll:r: ~l ~·· .s: ~~~ C2•l 
. ·' 

(.t.) I&T!l" J>1YII'811 1~2,614 , 000 

1 . st.aYa,toa: roek, 
u ...... , ... ·-le 12, 600 ,000 e7 6 .00 7~ ,600 ,000 

z. lxoa.,aS1oD: o~oa. 
oofter4au ~u .ooo •:r 0 .1& 78,000 

~. JxaaYat10D: ooaaoe , 
!a11raoo ohanno1 10 ,800 ,000 .,. 0 .1& 1, 610. ~00 

' · Exoanttoa: rook, 
tailrao• eht.11Dt1 21 ,600,000 .,. 0.1~ 16 ,eoo,ooo 

e. Eartbtl l l : ooffor• 
4.aa ur•'" .. a,oeo,oao e,. 0 . 25 755,000 

6. lar!bfl 1: eoftor• 
d .. dewnotro .. z . ~~o . ooo oy 0 .25 638 ,000 

'· Rookf111: oottor· 
4aa Qotu .. eeo,ooo o7 1.00 550,000 

a. Rookfl1l ' eottor· 
4.- ~., ..... 460,000 oy 1 .00 ot&e, OOO 

9. Rlprap: oof tord&D 75,000 upa'\l'o .. ~o . ooo •1 1.50 
10. Riprap: oofford.-

40_, ,1' ... ~1 ,000 e7 1.&0 71 ,000 

u. Rook 11arr1or Qp• 
ou·- n e,ooo •1 1.00 213 ,000 

12. R.U b&rl'lor down• ....... 48~, 000 0)' 1,00 485 ,000 
u . loao~al of dowa-

o!ro&a toffordaa 
oartll 2, &50 ,000 .,. 0 .15 383 ,000 

u. B•ao•al of a.o--
•tHaa ootf1rU. 
rook 986 ,000 •:r 0 . !>0 493 ,000 

u. ~ ........ ero11t1106 
LWOP S... of t-1• e,ooo,ooo 

16. coaoroto UYtreion 
tuad 1"""'- 3 ,050 ,000 , ,. 15.00 •~ .•~o .ooo 

lf, Coaorott d1Yoro1oa 
tuaol ~ac an,ooo o7 7.00 5,88'7 , 000 

18. Coaore\1 yerei oD 
tiiAUl 111\akt 
ou,..hro 28,000 .,. eo,oo 560,000 

19. Couroto UnrrlOD 
t-1 olltlo\ .u ........ 30 ,000 .,. 20,00 600,000 

20 . lao!all1DI bulltbea4 
1atoo .ad boioto loUIP SUI 500,000 

.. 



Stut,,. llo. 4 

l1Snlll'l'¥D otS! 

(COIIU.,Uil) 

' 

IJ!IIo. UJL Qw!ltt 

1 . 

&. 

•• &. 

6. 

'. 
e. 
9 . 

10. 

11. 

u . 

u. 

16. 

n. 

18· 

19. 

to. 

( II) Jill 
l!D.,.auoa: ._. 

- fOQII4aUOD IXOa•atloa: rook a.a fo11JU1at1oa 
roGAAatloa t reat­.... 
Coaonto: a.a 
Coaoroto: Qlll• 

war qroa 
Co&OI'ot~ t Qll1• 

wa7 orut aat 
plot'l 

Coaeroto: tratalas 
wallo 

Coaerett: trathraok 
atr11otarea 

CoaoPoto : parapet 
wall•• e14twaltl, 
uct ea.rba 

l1aotas ro1Dforoo-
... , bare a114 ta­
U1u 

Coo1t&S ooaoroto , 
tao1ullaa p1ptaa• 
aat tttuas• 

9 ,too,ooo 07 
2 , £00,000 .,. 

X.aap Su 
1&,800,000 0'7 

E,t40,000 07 

812 , 000 or 
&40 , 000 •r 

4 2 , 500 .,. 

600 .,. 

215,4&o,ooo n. 

Grcatt .. oontraot1oa 
~o1ata 1ao1uttas 
plp1as• aa4 t1 tUasa 

t aatalllaa otool 
' ooadt&U 1.ta 111S, 
rtnr ouUth 

laatalllas tubo Ysl•••• r1Ttr oat• 
loU 

Iaata1Uaa sato 
fi&Mit •••t•. !'14to, aal traoh­
J'&ek MC't10DI 1 
rt•tJ' ca.tl•t• 

laatalllas aru ,.t .. 
IaatalllBS draa 

saU• o oatrol _ ..... 1 .. 

xanalltas b.:UO:· ...... ,.t .. (t) 
lllatallllll aotal 

"&11111 atr1pa, 
ta • .,.traouoa 
3otaU 

taata11111S IIi at. 
aotal wort• 

!.9,200,000 lb. 

104 aoto 

14,100,000 n. 

1,2oo:ooo 1.t. 
t.uP Saa 

u 

0 .15 

&.00 

&, 110 

11, 00 

12.00 

20 . 00 

20 .00 

0.04 

0 . 10 

0 .75 

!or.i CoD 
• •• U&,790 , 000 

l.~eo.ooo 

1,6&0 ,000 

2, 000 , 000 
69 , 000 ,000 

16, 170 , 000 

3,421!. , 000 

',080 ,000 

850 ,000 

12, 000 

1 ,418,000 

1,uo,ooo 

1,2180, 000 

2 ,920,000 

4 , 690, 000 

650 , 000 

20, 000 

900 , 000 

200,000 



" ... 7 l o. ' 
IS~Illlm OOM 

(OoathiUtd ) 

1••• l o , ll!! ?!npt1,Q 

l . 

2, 

' · 
5. 

6. 

7, 

e. 
9. 

10. 

11. 

12 . 

lll. 

u. 
15. 

16. 

lf, 

18. 

19. 

to. 
u. 

( C) lner n yt 

lb:oo.n t1oa1 root 
llltakt \UIIt l l 

JCxt•TaUoa• r oot 
700 ,000 .,. c= ,la., ole 

lb:o&Tattoa, r oot 
tnft tutu 

lb:taTat10!1• root! 
,POWOr pl&Jtt - a 
&00111 tUIIlll 

!Xt&Tatloa• root, 
oro• • tua• l • 

lxoaTatlOD , rook, 

a,u o,ooo .,. 
19&,000 .,. 

1 ,&00 ,000 .,. 

170,000 .,. 

t atan aooooo 
tlllllltl 

JXoaT&t1 .. 1 ~oet, 
tatlraoo tunaol o 

JXoaTattoa . rook, 
traaator.,r tUDol 

l%aaTat1oa: r ook , 
traaator•or tGDno1 
oro•• «&llorloo 

!XaaTat1 oDI rook, 

810,000 OJ 

1 , 890 ,000 OJ 

900 ,000 OJ 

hllb toa olon out• 
lot ohatto 

lxoaTa\loa: r ook, 
low toaoloa oablo 
ohatU 

lb:OaTatloa• r oot 
traaofor aor and 
-pu~•lll•r o,loTator 
ohaf\t 

txeaTat:toa, r ook 
podootrl&D saliorlol 

lb:o&Tattaa : root, la· 
tato traohraot ehattt 

lxoaTat1 oa: r oot , 
lllhtalas arroot or --1• boa•••toa , r ook, 1A-
cltu4 ,.,..., -lo 

aze..,.at1oa, rook, 
"--'11at1oa duote 

l"roollll't pouttas , 
-11 lo ohatU 

CoMrl'ttl tattko tu• 
1111 U A1111 c-"'" tatato \J'&Ih· 
...0: 'lllaft 1 U1JII 
c~o: t raohraot 

otnetaro 

26 , 800 OJ 

600 ,000 .,. 

190,000 o:r 
14,'700 .,. 

1f 02 , 600 OJ 

,.£, 600 OJ 

406 ,000 .,. 

10, 500 .,. 

l;aap Sua 

229 , 000 O'J 

8000000 IJ 

&li,OOO OJ 

.. 

u.s: 

6. 00 

6.00 

6 . 00 

6.00 

6.00 

6 . 00 

6,QO 

6,00 

6.00 

6 . 00 

6 . 00 

6.00 

6.00 

6.00 

6 . 00 

6.00 

6,00 

16.00 

15. 00 

20 . 00 

. ·* 417 , 489, 000 

4 ,£00 ,000 

20,640 ,000 

1 ,170,000 

9,000 ,000 

1,020,000 

4,660 ,000 

8 ,340,000 

6 ,400,000 

168, 000 

&,600 ,000 

91!4 , 000 

1,140 ,000 

88 ,000 

' , 815,000 

4,456 , 000 

2,4&0,000 

6& ,000 

400 ,000 

!,435,000 

4,500 ,000 

660,000 



"at:r ••. 4 

Sst'lllt.UD COST 

cc .. u ... t J 
I tt! lp. 1m OptQlit ~lops . 5. 1:~~ CaiS . .s 

u . c ...... , •• 1D<Illao4 r::::.'ua•l• 101,000 •:r 10.00 2,280,000 u. c ...... , . . 11lhlte .... 

24. 
• ••• ,,....1 Ualac 1U,OOO 07 1&. 00 1. 8!0 ,000 

Coa1r11t 1 1 powe~ p1ont 

eo. •-•1 umac 090,000 •:r 10.00 8,MO,OOO a ...... , ., power plon' 
ft~ftJ"QO\b! M&,OOO 07 20.00 10 , 900,000 u. c ...... ,,, , vah ••boo 188 0000 o:r 10.00 ! ,76<' ,000 u . ooaoret o : powor plont 
-.ia • ••• •• tGafttl 

u. 
11>11"11 !07 ,ooo ., 10.00 3,100,000 

o ... reto : oro•• tumel u ...... 66,&00 •:r 1~.00 998 ,000 
u. Coaorete t ~edeatr1aa 

s&l.lor:r lni"'f &, COO o:r 15.00 83,000 
zo . Coaorete : tranator-

oat taaaol 11a1as ZOO,OOO oy 15.00 4,000 ,000 
lll. conorett: tranetor-

aer \Gaall orotl 
s&l.lol")' t , fOO 07 1&.00 146,000 

82. OOD<Irllto l h!cb t oa-
o1 oa o~tlot ebo!t 
uuas 180,000 07 u.oo 2, 700, 000 

zz. Coaoreto: low toa• 
oioa eablo ebo!t 
11aias 66 ,000 •:r 15.00 990,000 

M. coaoroto: 11shta1D4 
arrooh~ tuaol 
llai"'f 146,200 •:r 16 .00 2,193,000 

ao. coaorettt t:&1 lrao e 
tuael Uaias 3110,000 •:r 1&.00 5 ,020 ,000 

86. Conor•'• : eleTator 
ebo!t liJii"'f 60 ,000 •:r u .oo 900,000 

Z'· coaorot o : Teat1lat1on 
4aot l1a1~ 4,300 oy tr.OO 65 ,000 

38. l'laoilll u1 ...... , .. , 11,901,000 b~o an4 ta-..1•• 297 , 020 ,000 lb . 0.04 
u. Iaotall1BI ponotooko 17 ,800,000 lb. 0.10 1,780 ,000 
40. l'owor p1ont 1ao1u• 

41"1 olootrio&l., 
aeohalli oal, t.A4 
ll:rtr•~1• •tui•· .... • on4 b lh 
toaoioa owitobl"'f 266 ,000,000 • ,upaoau 10 ,640 , 000 kw • 2&.00 

41. Iaotal11as oranoo 
t.UP s- 280,000 aa4 1aat~loo ... lnotalll"'f saatrt 1,100,000 lb. 0.06 69,000 rail• 



S1 .. J • •• 4 

JS!I 111 rn ce 1ft 

ccoa.ua .. 4 ) 
ISe1 lp. Qyatltt 

u . 

44 . 

45. 

46. 

"· 
48 , 
49 . 

taot&ll1 .. o1o•atoro 
(12 frelfbt !2 pao-....... ) 
Iaot&lll .. latako 

Lup lUI 

gtel H&.l 1 r.14el t 
awaolt cu •• 

aa4 oHUoao u,ooo,ooo n . 
Ian&lll .. lat&te 
ooaotor catu aa4 
bolno LIIIIJ) s,. 

IaotalU .. talh•aoo 
~ul.ltbea4 ~atu Lwop .... 

I aot&lll .. aloo • 
.. tal WOJ'Ito Lup SUI 

Ill'&liiA4• qotoa -
YoatUatioa qotoa 

L-Saa 
Lup S... 

total Coot rroa A to 0 

ConotrDot1oa Caap 
Prolt:bt 
Coaaaaioatloa RoadW&JI 
total J1o14 Coaotr ootloo Coot 

Rlcbt ot l a7 aad In•eot1sat1oao 
OYorhoad and Contlnsoaeleo l~' 

'lotal 

IatoJ'oot 4Gr1as OoaotrDot1oD 15' 
(o~letod 1a 6 yearo ) 

crand total 

uo,ooo 

825, 000 

660, 000 

430,000 

500, 000 
1 , 000, 000 

600 , 000 

$685 , 89~ , 000 

&, 000,000 
6,000,000 
2 . 5()1) . 000 

$698,3U, OOO 

10,000 , 000 
104 , 7~9 . 000 

$813,1&2, 000 

fl2l. 9,3 , 000 

$93&, 12e, ooo 

I 



table '11 

T....-ao 0or1• ProJoot 

Stoa47 ••• & 
.Power l'lui la 11u 

Paa looah4 aboat &00 •· 4owanrou troa lu-fo1a-rw,... 

ISflll.l.'l'IP COS! 

lS!a Ip s 1l!! 9'''"'' ua~t 21u IRA~ CgiS 
(.l ) 1\YU !)?!1'119! 

.s. . ·* 103,903, 000 
1. Zftafttl•• oo•oal 

2 , 
•t•oraloa ob&N~e &, 3&0 , 000 Olf 0 . 1& 002 , 500 !XI&Yat1• : reek, 
41Yoro1oa obonaol 126,800, 000 Olf o.u 94,978 , 000 :t. lzta'f'at:l•: •o•oa, 
•oU•4&aa 838,000 .,. 0 .1& 120,700 

4. l&rtbttll, oottor-
... run•u e,tn ,ooo •1 0 . 2& 819,300 

&. Zartbtl , oottor-
..., 4onotrou 5 ,4J.O, OOO 07 0 , 25 1,&&2,&00 

6. R1,..&l> , ooftor..., 
'IIPiirtaa 471000 OJ 1,50 70 , 500 

'· Rlprap , oottor..., ...... , ... 80,000 . ,. 1.&0 120 , 000 
•• a..kt111, oottor-

daa .., .. ,. .. 69&, 000o7 1.00 69&,000 
9, Rookf111, ooffor• 

........ u ... 1,zoo,ooo or 1.00 1 ,?.00 , 000 
10. Rook 11..,...1., ..,. 

lt1'1 .. 47& , 000 .,. 1.00 47ll , OOO 
u. Rook b~or don-.. ,. ... 1,280,000 .,. 1 . 00 1,280,000 
12. lttaoYal of 4o-· 

et:l"tP ootfer• ..... ,,h ~ .4.10,000 07 0 .1& 811 , ~00 

1&. Rt .. Yal of 4-
etreaa ooffw-
U. r ook 2 , ~0.000 .,. 0 . 50 1,?.80, 000 

(ll I .!!e.. 405 , 081,000 

l. boaTaUon: ooaaon , 
U. fcaadatlce 12,950, 000 .,. 0 .1& 1 ,942 , 000 

2. ~•a•artaa: r ook, 38 , 700,000 4a• t~Uoa 51 , 600 , 000 Olf 0.7& 
e. llprap paY1DC, 4.--

120, 000 etroaa of 4aa 120 , 000 Olf 1.00 
4. foaa4at1 oa t r oat .. a t J,aop Sua 7 , 000,000 
&. ooaor.to: u. 60,&00,000 Olf &.00 302, &00,000 
6, a .... nto: SpWw~ 

2 0940, 000 Olf 5.&0 16,1?0,000 aproa 

'· c ......... Q11l~ 
311 ,000 '7 u .oo &, 432 , 000 oron u4 pl tro 

a. ooao•••·· tralalal ne,ooo •1 u.oo 1 , 956 ,000 wallo 

6& 



1tu7 ••· a 

IS!III.t.1'1.P 00S1' 

( OoaUnod ) 

• ltea lo. Itoa Qwtt•r uat\ o ••• tot!j Cott u.s. u . .• 

'· Coaortto : trUh-

10. 
raek ltra.otClrll 42 , 000 •7 20.00 eao,ooo 

Coaortto: porapot 
wall, o14o wall<t 
u4 oubt 8,000 •1 20.09 160,000 

11, Plaoial rolaforoo-
aoll\ baro ¥-' 
tabrloe 36,200 , 000 l b. 0 . 04 1,4aO,OOO a. Coolin& eoaorete, 
1nol1141~ pip-

13. 
1n«t " t ttln«• Lop SIIJ> 6 , 050 ,000 

Groat111l! OOJit,raot-
1011 jo1nto 111-
olu41!14 p1p1Jillo 
ud t1tt111l!O L11ap Su 6,050 , 000 

14. lll0tall111l! oteol 
oonhit linin«, 
r1 Tel' oa.tlot 1 29,200,000 lb . 0 .10 2 ,920,000 

15. lllotall111l! tabs 
Y&l.Yee, r1Ter 
oatleto 104 ooto 45,000 4,690, 000 

16. Iuotall1ll8 gate 
.traaea, seate, 
suidee, and trash-
raot eeot1 on• 14,100, 000 lb. 0 . 075 1,058,000 

1?, Iuotall lag r1Tor 
oatlete balkbead 
satoo (2) Luap s,. 20, 00Q 

18. Iuetall1ll8 4rua 
sat11 LIIIIP Sua 2 ,600 ,000 

19 . Illltall1ll8 4rua 
safe• control 

51111 650 , 000 aeoh&Dtea• LoJIP 
eo. Iutall1!14 •tal 

ooal111l! otr1pe 
in oontraotion 

3 , 262
1
,&00 jo1nte 4,300 ,000 l.t. 0 . 75 

21. lllotall111l! olOT&t'Ore 
(& p&IIIJI811' 1 ~ 

300,000 troishtl Luap Saa 
22. Inatall11lS a1eo. 

aetal work! L1111P SI1JI 200,000 

( c ) li!•r Plut 314,414, 000 

l. JZoa•atloa: ooa-oa, 
tor ta1lr10oe 0 , 1C 5 ,6CC ,OOO ohauol 3?. 700,000 07 



Stlld7 llo. 5. 

lllSTIIIA!:t:» COS! 

( CouUnuod) 

Ite• lo. U!! CJutntitz Un1t Clot 1'2tel ci.t o. s. .s. 
2 , ExoaTat1on: rook, 

for h.Uraoo 
tbaaat1 13, 000 ,000 oy 0 .76 9 , 7CO,OOO 

8. lzonaUou: all 
ola•••• tor aain 
ao oe 11 $o.zmel 85! ,000 .,. e.co 2,992 , 000 

' · IXO&Yati 011! all 
ola1111 tor power 
p1&11t «allerr 6? ,000 • ., e. co 400 , 000 

6 . .EXoaTat1oa: al 
ola1111 tor trans-
toraer aallerr ao-
oeee \11.Uel 19,000 .,. i.so 161,500 

6 . Concrete: eRbetr~o-
tu.re ot power 
pl&l1t tallory 1~0 , 000 

7. Concrete: crane 
.,. 16 .00 2,250 , 000 

girdere u4 ool1111B1 85,000 .,. 20 .00 1 ,700 , 000 
e. Ccnorete: power 

p 1 ""t 11 n1 "« a,ooo cy 1 5 . 00 210 ,000 
9. Concrete: po•er 

plant aa1n aoeeae 
tU1111t1 linin« 111 , 000 oy 15 . 00 1,665 , 000 

10. Concrete: lining 
ot trustormer 
gallery aooe ss 
t~el A beadworke 10 , 000 oy 15,00 150 , 000 

11. Concrete: tralthraok 
etrlloturea 164,000 0)' 20.00 3.280 , 000 

12. Plaoin« reinforcing 
bare 52,400 , 000 lb. 0 . 04 2 ,096 , 000 

13. l11ttal11AS orono 
and gantr1 ea L011p Sua 312,000 

14. lnetall1ng intake 
gate aeate, gQ1dea 
traahraolt gt114e e 

55 , 200,000 lb . and aeot1ona 0 . 075 4 ,140 , 000 
1 5 . lnetal11ng intake 

bn1kbead sat•• (9~ Lump Sum 400 , 000 

16. Inetalling tailrace 
bnikboad gate e (4) LlliiP Sua 80,000 

17. Inotall1ng ~enetoolco 121 , 000,000 l b . 0 .10 12,100 , 000 

18 . lnetalllng gantr y 
1,200, 000 lb. 0 . 06 72,000 ratl• 

19. Power Jl&Dt, 1nolt-
d1D6 eleotrio&l, 
.. ohanio&l. an4 
bydranitc o q 1>1 p-
aont and bit h ton-
tioJ> twitolling 

10 , 640, 000 lcY. 25.00 266 , 000 , 000 eqllipaent• 



Stcd)' llo , C 

IS!IIO.'IJ:D COS! 

(Continued) 

I tea Bo. I tea 9wt1 t r llllie ~Coet 
U:S. I 1'otal Cost 'O.s.s 20. 

21, 

Jnatall'-"6 llioo. 
aet&l work e La.ap 

Ventilation • 1•t•• Lup 

fotal Coat f~oa A to 0 

Oonetr~ot1 on eamp 
oo .. ~1oat1on roadways 
Freit;ht 

Sua 
S\ul 

Total Field Conotr<>ot1on Coot 
Ri ght of 7ay and In~eatigationa 
~erboad and Contingenoie a 15" 

f ota.l 

Interest 4ur1Ag Construction 201' 

Grand !otal 

lloto : Unit coat iAohd'-"1! 1al>or and ~~aterial o • 

• 

69 

500,000 
500 ,000 

823,398,000 

e,ooo,ooo 
2,500 ,000 
5. 000 ,000 

835,898 ,000 
10,000 ,000 ' 

125,385 ,000 

971 , 283,000 

19,, 257 ,000 

1 ,165, MO , OOO 



h'bloVIII 

YU«1 .. 002'fio Proleot 

stu,. Ko:' 
ESTIII.!.TED COS!' FOR DI II'l'ERE!Ir 

rtoa 

SUO IS 

'l'otal Out 
o.s.s 

Cnrot St&~o) 

(A) R1~er D1•oro1on U2,6H,OOO 

ue, 790, ooo (B) Dp 

(C) Power l!lo.nt 

Oonotruction co."P • • • • • • • • . • • • • • • • • • • • • ~ . ooo ,ooo 
.Freight . . . . . . . • . . . . . . . • . . . • • . . . . . . . . . • 5,000 ,000 
Co••Wlioation Roado ........ .. ........... _,.,.,2~·~e~o~o:..,. o~o~o~-

!otal. Field Coat . . ... . . ...... . . . 485,59! ,600 

Right ot Way and In•eet1gat1ono.... .. .. 10,000 ,000 
oYerboad and Cont1ngenc1ee le,. ...... "-''---.,oi7,_;2;.a·.re~39~,o~o~o;-

'l'otal......... .. . . . . . . . . . . .. . . . . 568 ,43!,000 

Intere •t Daring Conetruoti on •• ...•. • . 
Orand Total .. .. . ............ . . . . 

(soc on4 st&~•) 

(C) Power Plant (Jnclndl ng ovorboad and Jnteroet ) 70 ,3~7 , 000 

( 'fll1~l Stage ) 

(C) Power Plant (Inolnd1ng o~orbo ad and Intor•at) ~0,3e7,000 

(l!'c~ Stago) 

(C) !!'ower Plant (Including a.erbood and Intoreot) 70 ,357,000 

(Fifth Stago) 

(C) Power Plant (Including 0Yorboa4 and Intereot) 70,357 ,000 

Grand Total u.s.$ 936, 125,000 

70 



!able 11 

Taactao Oorso Pro,oot 

tt..er • • · 4 

n.uu:r anut~~s 

llo~l•al oporatlnc lao ... 

•· rtra lower l tYtaaee : 
61,400, 000,000 • 0 . 002 U. S.$1&6 , 800 ,000 

b. S.ocndar7 Po;rer RtYt&UI : 
111,300,000 ,000 X 0 , 0006 

0JIU&tlae l oftau DotlloUODOI 

a. CJeratlJIC • aalattaaaco 

General lta\azt•· 
0 ,60 X 10 , 640 , 000 

Spoolal roatar••· 

US$&,!20 ,000 

»aa • R••· 29 , 200 , 000 x 0 , 01 USJ et~.ooo 
:Po..toolr:e. zze,ooo x o.ol& a &,leo 
-ole, 166,400 , 000 X 0 , 00020 $ 41,600 
ltetal Worlto 1&,1&0 , 000 X 0 . 01 $ U? , &OO 
111oo. o • 11 101' d ea1, 600 0 f>,$91,860 

b. Rtplaoe .. nt ReeerYt 
21?,!4&,000 x 0.010~2 UB$2 ,286 , &00 

o. uorthat1CIIl loolatlas 
1Dttrtet. 
931,12 &,000 X 8 .994!1 ...... 100 . 100 

orotal OJIOr&UJIIl l o9"oaaa Dotu.o uoao 

lot OJIOr&UAS l.,.oaaoo 

71 

u.s.& 92 , ?89 ,400 

u.s.a 50,660 , 600 



A ~U:LilCI!fAR" !'"'!'11D'' 0'11 U':'ILIZil;) JlV:l!ln M :R 
AT YtJ:U.T- Jl);.'i. 'C1k ltA ~'~\JRI'. l • "1'

4
1,

4
--=:RS 

Po~oer ATallable . . . . . . . . . . . . . . . . . . . . . . ............•. 10 ,~00 ,ooo Jrw 

Eati l!latecl !'ower l'or :tn.n·tfl>eturln0 l 'ertllir.ero .. . . . .. ~ . ooo , ooo kw 

T.eLil'lutt d coat of 'i;(dro :'rojeot loy Dr • ."• vn::a 

~a•Juatlon ~~ulpment lnoltdln• overhe~d end 
lntereet (ronJhlJ eetlrmted b !)~ . :::a .. &~;~. 
to b~ e >n. 1 naed 16 tar) 

Fer· llizer "lf..nta incl ulin,: o•er:,auu anCI 
inLer~et (to bv c~n11rmoCI luter) 

~otul coot of project 

:'rofi• fr011 Millin rertlllzor• Lt 7th 
- lOth yre . inol . 

Obll& tlon at end or l Oth yeur 

VLlte of fertilizer• to be exported to 1. 5 .. . 
to Jl6Y lntereet ut :::t: coopo or.d a.no pay 
part o! princlpuJ. , llct•ldr tir tho hole 
obli.atlon in ~5 ~eare 

110• a 7 ,281,600 

200 , 000 , 000 

1;,o .ooo ,ooo 

·~tl,J07 , 201 , 600 

194 , 000, 000 

l,ll3 ,281 , 600 

90 , 000 ,000 
per ann mt 

Tho plun requir< au total or pitr l of 1:l ,] . ~0'.' 1 :> 1,1100, hut 
the a o tual onpltul required would b ro md 'JS,1J. 1 ll:'·, OOC' , 000 , 
been ••e bot;innln from Lltu 7tl' yer r r ~~ rt o the o or equiP­
ment .nd fertilizer rl-nt wo 11~ b com;)leteo nd foro.ilizero 
cOJlu bt: uu l.S to etArn " pro: it :or t.yin tl1e in tore .nd , .. rt 
of he ached 1lca . or.i: . 

It 1. eeti~ t~c bJ ~r . S •ua• t~t th~ firm po•~r wo~ld 
~ount to 6 , 000 , ~0( ~ ~ euconrtki~ po.er 4 , ~Gc , v -- · rower 
.Jtllizod tO t:t~>ke f<>rtilfzert• •0 lC: 0~ ~ , (.()< , 0~ h. le~Ting & 

a trplte po•or (du~tn~ I.e "th - l Oti. :'eare incl·trhe) to onrn 
nddl tionr•l income . !l 1t other indu•hiu• that co tln t llize thie 
power lfttcy no'·· be read:r d•trin' thi• peri od . For oonrerv .tive 
eetimrte , Lhlt income 1• not counteu in our calcultiono . 

I 



.,. 
:1 un 

•liU II ll' I 

lt'l • ov r.• 
T t it.l 1"0 .• 'I 
~1\f't , pr1ot~r , ooror 

otlrln• l•nto . 

~~ It. \4: l 'l:o.:i.r POl 
... or • e...S. hAl .,, 
.: tila.n of Creif\11\ •, 
11~~), wJlh f•· corr ~t 

'I c'o ou ,.. o rorlo"• 
t.lt td ,, u• .,, r Tfl .at rc,;a 

·or oX&&: 1• , tf .,, 
.,_, t• ro the~ ••llh•tt.,r. 
~. a~o•t 7 , ~,· , r~~ ·o~• 

' •• ott ., 1 t -re"~'lfr•d . 
- o 1 l n er J cc , 

tt\-

t )' • 0 

4. roCl•ti--.4 . 
1;'1.1 or 
at~ raote 

urtr .t•• t l1 · 
'c' 
I •' Jt'fJ • 

t «'kl 0 

J"'er.a • 
I t • f I t 

ln • 'J'l't 
rv.. •el.a1Jtf · 

• h 
•to , .. 

• «if" t ..: . 
r • . •• r.o. on 

Ch o r: , 
n' TJ"t. • a l 

- In 
t p •ncuf , coih r.IJ lh w Tt r•' oltCl l n 
'"lei .a o~rbldt . "J e r 1 111 t ... •tel 

l.tqJ.iJh. ctT , u.ula 

ln• 111tnn• 
-oal 
.t•e, o tnt"~'"Q 

l£bor d •lee. o 
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t r ertllS~er. or 
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J:#"' ~ . "10 
9 oA4 
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C:ynwn l d• • ro· ~ecd • • I to, / • on lt 

Jtl to~not.- ·~J' ll"' Yrltblr 
th•llbU '" rre 'f~• ~t.tHlnlr. 
not co nt ~~ . ~. 1 " O Yf' ..._ :tt '\T 

h;. proe acto 
nk, • ,., )o 

~001 t; r.-t I ll' 

r •ht coG.l 
· :-t ''1C'' r o 

... t' t,. 
J" c ' rol tlp lt~r· .n1 inszt • tl "'T 
c•t• 1• • 1• otroli~o<l til l:L!~- coegnr - 'n tlJ~ pr ooecn , 

uwd It t l r-.c t con ~, , 1 ~~~\ro:; c.; a~ ~~~u lcydr<lillln , U1e l t. H• r lo 
'nt~tr t< •t r, l t- lt\ OOC: k\ h ...,un o .. om t"'t"O•'tnl • ltc~ rt c 

nfl o t ':"' • . • .• , • ,., t:.C\r nitro, r • f.i .mo tnt of 
'x .,. 1 "''"· d ln lC:' for 1. t-or it ct .. J m.:u .,... 
t.: pc: ' " ..l •r ~ • ·o •• ~ .. '(r • r 1 Jt,..orrn . 

lt ,. • 1 • t 
--~---!:.."' I ~ ... ,..,r'e•Jr. . 

'rc'U!UIII - •t.l• 
tlr"~nr .. 1' I 'leer l ' h.. < :-oe• ,, om• c I 

n~ll ' . I t""O , .. ..,.,. ru. " C'Ont~ ct I! ,.i. u o-t .ora = r• I 'f ~ o I I'll r' l o. ... ~. ., V J. I blt \.:t- ~~ta • 
•o . ' .. t ., ,, 

I l t ~vr , t' t t rf • 1 n<l 101' ot r ~ re: 

lt J. t~fl I .. :"" O. lt:/':C •r , .:tl/1 Ul1 U:i ~(,4 . 00 

• \!f>lf' . ' ·c. /f ~~ f ••!'t • • l(' l1 H} } .,7 . 7i 

" • ro . , ),0 ,<'0 

• I ~u .1 ... ~t ·" ." 1 t ~~·rt~l . .... 

.. ' , f -- ~t 

' •or.fl! lr.• . .. cl• ,r. C.II . C.C 

~hlorln ton• .... ' . 4' /t.ar. 1 ;:u - ~< 

·~ •• ct• 1:': !1:( . (~ 

. . ':· ' 1 t 4Nl 111<·, 1.,t· , "'.~ t'I'JJ'' t urt!c l"<'et• rarte 
[" f\ - ~ . rO/l(l~ l' 11 . ~ . ~ . II Ct>III!TVI f h 

e1 • 'r"J t ,.,. "'1t t o1• f'O ~· • • ~.c.;:. lh . o: ~u: 
:-·n.•to a- (:') . ?0/t.•l ., l(f\' .tTl- ('II ut1 1 o(1 

·- ~ • •e·.t ticte ntJ': , vorr • riot •c, c\.~C' tno 
"'l . "") '!r. 1 • o "".4to 1t'n . 

l' . ':'1 te e !'r buve u .. .. i Ct 0 b.r- .l ( ... ct. l " 
o:c co,. ,r 'roauctt n. "• I • lr I C'OflP. J'"'fii.1 1Yu 

(I • t :.t • ) . .z ..t:.:.t: .... ~ . h•r . Q ao bo. ott. ln<1t 'L • ·'.is 

(WOOt.. I.e e •• • ar t "~ rxt~r:· 
, tHt . • occt ~~< lr u .. tted 

b/ '• til rtctl'. 0 ev")OT t1n J " ·e Vll ~· 0 c .r tic 

I ~1 H ~ r. rt1 ' 
. vr, ll !.lt n rket • 0 or. •. I I~ Ill cd r 

e' l '~"'i ,, • 

o\ln\!I!!..!'_al rht t u n_,~:.\n..:._--2!'.;.!..!..:. - 1J rsouh. ot t Jml •rom 
Uie lr C' n~t••"c 1 ·o~r• I" I n ll~u l.i Jvn. hlch c 1ot be 
•Jee , 1 "~tl .. Ut t:.; 'll.~.o an,. 4

1 • rc ·o !.r• nr ~o. t. ~ '" 

r.oo 11 1;1.r; .. e"nY\lt'" ...._.,.,on1" i n to • <'Dt. othL. • • J·JC" 't"icl eln 
bu ue dircc·l: ~ !'crtl l l>t t· Jid h• c.-.£ 7 1or • :-.na:-or•t •f "'~n • 
. ~,I •• • al .t ... te '• r.e ": the ~nir&l:lc f'" aucta b< c .. .&re J • h 
11 .. c: :rtz 1 -: .. r ..,. h~ d .. ,., co Sr fno • t1 nrl-l n .,., •f'r', tl'l.1e 
r •t,. t• .... ~_, ~o ~ .... ·~!1rt ort . fn-.·pf o: L>mannt n prodtet ve. 
d1 t, n• ~- o!' :.t ~rbln• t,. rr~ln· •.tc• nt'lt or'' n~porlr -

tlo• M e'ore,;e) 

~v ... k~ '"'non! u.; a ·ll;11\1 t~ fron .lU!ortl n ·, clthel t ,l,.hurio 
ole(!.:; J4 ) o> ..;ypt an l~r.:·n4 ) " il l be u.cc! . lltll ~a cerolt. of 

"ul:'l,ul In rhlr.c. no tl ~ uu o1' t• •l rhur 1r, other Inc urtrl~t· , 
aUl'U - 1)1 1:1 .. !.1c!, it 1 .11rttlll' II lot) .. tpel . 1 11 0 I1Unt.n · .. Ill \.o 
111 c . "'t.o l>roovr lo!IIIC n ll.·h rrlc • rl• will b( tho r ln tho 



appen<lix . Only the lilt. terit•h ll.llrt prod ote s-e r ton of' nitrogen f'or 
the p rooae tainJ ~YP•~ t e ehown ua !ollowe• 

~onia 1 . 21 tone 

Ulin• Alnllonta 
f'roa 

.lectrolytlo 
:•tar 

:'rooee ft 

Jypeu= 6 . 80 tone C .~ . 10 
L~bor & ~lro . ocate at 10~ 

US$3(• . tO 
(:'.4 . 70 
I ? , OQ 

'ld l'o<J km.lonla 
f'roa 

r.lectro l ytic 
Ct...lol i c 
:'roceee 

us., ·---
34 . 70 
? , 00 

~ot~<l production oo11t US375 . '10/ ton us•.u . 70/ton 
nl trosen nitroeen 

Ar1MO ni •~"' oulplu.t• produced in ench cnee 1e 1. 60 t one . 

I;o te• :~rom "!tl t•U.o~ te !nd te tr · In K tnan" '}:•po ll'1 ·~ttte 
c:;c 1? or us .. ~ . 10/ton . 

Otl:or "roceer ft - Othe r ;>roceaeeL o convcrtln "· ·oorblr.g 
...,..oniu t.re to forw~ (l) ea.J.ci.u nitrt•t , (2) oo=on1 ~ a ltrute , 
(3) t.sannl 111 hoP(Ihalo , 6 nd (.;) 'lret. etc . :'heee roc•rrce mc.y 
1> adopto(! 11 1 lh•· Ml!IO •a.e 'n proJ>ortlon to tlot oe'· nd i n 
Alllericen n•rlce t. "or oiapllelty , tho~· nr~ no~ de•orlbea her e 
but ohow briert3 In the apnendlx . 

roo OOi:D '!.All 

.loetric !"l'Od.UC to in t:oe t por 'l'otnl 
t on 

:'o\lo'cr 
kif 

~en1n or !lit roe;en !11 tro~<en 
liS~ 

C:o11t 
I1Sl 

CynMlde 1 , •• oo , ooo 1 , ~go . ooo x a .o~Q 64 . !14 36 . ~.1'10 . 000 
:"roceee 18, 000 

• 667 ,000 ton a 

..lee- z , !IOC , OOO 2 1!100 1 000 X 8 ,ooc ?6 . 90 96,000, 000 
trolytio 16 ,000 
;nter & • 1 , 2~0 , 000 t one 
Direct 
~/llt'ho t 1o 
;Tocene 

Product a 

Clll ci""' 
CynSIIIide 
~ . 470 , 000 
ton a 

Allllllonllllll 
• .lphat e 
6 ,000 ,000 
tone 

.lee- 1,000 , 000 1 ,ooo ,ooo x 8 1ooo 41.70 11,600 , 000 Amno n 1 Wll 

trolytio 28 , 870 o al ,>ha to 
~llUOtiC t. • 278 , 000 ton o l , ~:s:; , ooo 

:11 reo t 
~ 1TOC 8111f. 

'oto.l !1 , 000 , 000 2 ,195 ,000 tonft 143,<>00 ,000 

A•eraf"e coat. e 143(0" 
6

n'IO 
2 , 1>5 , 00 

• U~)G!I . f.O/ton nitrogen 
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''rOtO ~he •'ur ' l••e C 1ntomo reoor(! , we ro tnd ~he followlnep 
llO'>OTt t o Chin .. of ,...onl tJa r..lphatfl 

19M 19~:) 1936 ""on Vul.Je 1 . ' 1!!!1 •Jal •e ~ . \ !9.!l 'lal-te G. U, 

TO~tU 49 , 9 48 . 4 3 ,l48 , l70 6u ,c3o .a 4,134 , 022 1 4 ,oc·• ( , ~;;3 , ;)98 tr.J• :JSA l ,Oa'- . 9 70 , 74~ 3 ,0~ .9 144 ,470 1,;9~ . 7 

The uver~." val 1u o! the threu y~ure ' l•por~ •roe ell count rlee • 7 . l C ~old ""H ne r • on ur:onl "" n lphnu • ,~ . l C x 0 ,1\7 • U9~38 . 20 po·t to n Wilmont lll'1 oulpl "te • ~s . ::o,. 4 ,. :!C e ·rs 183 per tit: nttro~en . 

":'he uvoruu~ yul ,lo o' t ho tl.reo y ouro' 1mpor~ from J .S . A. • ol . OO col u u.nt ta pe r ton 1.:'., ml~n o ·t1phate • 1 . 00 x O, G7 • U3,34 . 2C per ~on ~onlua ou.l ;ru.te 
D .)4 , :. x 4 . 00 • U!l.)l64 per ~o11 n!t.t·ot:on . 

~9 . 298 

~6 TMl iA.e • ),ere meanr en· • N. J<. • excl tni vc 01 uaport Y.uty . J• tnll.Y th• netuul coet 1• 10- 20:' htrher . 'o r oonoervntl ve ca~lotato , only "v' luee" hero t .. :re taken for reference . 
S ap1tot!le we ~ ell rert 1lizer t.o "h' ·: .r. . : .. n.t ordinnry coat , ••Y '':' >70/ton nltr,..;on , hl ch 1• lt.•. ''!'>"" lullf tht wh t 'J, C . A. nold to China , • n.l nell ~ o tl•• C!,inet e rke ~ nl trogon , thon 

:·1 troe;en c~_ orteo to ) . ::~ . A . to covu2· • .Jt -mt:nt of 
us 10 ,000 , 000 • ~o .ooo ,oe>O c 1 , 29 , ooo tone/ve•or 

70 
,.,em 1n1n ~ ni tr •gen for Chinent t"llarko t 

" , 1~ ... . ooo - 1 , •• 95 , 0\lO • •oo , &)OO tonn/yonr 
1\et arrtr f' r :u:. •ht.. L.tove. W!10u.n• o ... n1troeen 
• 90x JOO , OOO • US~81 , 000 ,000/ ear 

prou totion 
~rice of 

t 'Ill 90/ton 

7hert: 1 t.D:h1ne 1 11 -.111 ~ o~.er of 1 , OO , fJOO k• nd tteeondo.r.r rower of 4 000 000 J,:w . 1'hoou MtiY ba oold to olht.r lnd•wtr1e• . '1upropo "e eel1 1 th~ ' rt ra po•er rt 8000 houre pe1 ye~r <r.d re$0 .002 , er kYh ond oell th• seconda r y po••r ' t 4000 hourft/:·e•r rnd US ;() . OM· per ln•h , then lnoom~ frry~ t hle eourcoo . 
l , OOO , OOO x lOCO x 0 .002 + 4 ,000 , COO x 4 , oqo x 0 , 0005 • US~24,000 ,000/your 

xpendllnree 
rod 1ct1or· cost o! 2 , 19!l ,000 tone of nitrogen ut '29 . 2 ~er ton excl ·td1n,: po .. er contt 

Oper• tin.; ""(! Jo.tli ntenunco expeneee 
• Q, 90 X 10 , 500 ,000 

liephoomen~ ren~rYe " X Q,C,"I.,01t 93q , 4Q0 ,000 " 55 . ~. 

To~ol expendlt tre 76 

64,000 , 000 

8 , 400 ,000 

12 ,000 ,000 

8 4,400 , 000 



tnool'le 

ReYenue !r;m aell lll<! lOO , 01'<, t nr nlt·o,en Jn Chi?• tn ,.ddl t l on tn •l 1 1: n~ercd to export 
to J, :l . A. for llq tldatln,• obllpl\\.lono 

R(",..t'n 1.0 rr , .. eelllra # ren..... 1n1n .. ()~ IT • 0 Otller 
1ne1uatrl .. In .. d~lttor. to what 1e needod In 
~kt~· rertill~er" 

~?tal I nco""o 

111,!'00 , 000 

21 ,000 ,000 

1(1!' ,000 , 000 

. ) ) 
l , f'O,. •""' 
f erv' 

7l E'r~ 'f'l ., tJ vt· l~~· chel\n 1'l 1 vn1lrtb1~ f irm 1JO e~ of n~ " --r tr• v P" .er of • , :~~o.oo~ l<" • ~ll of .ht.eh will .. - ~ne; ~ere• t.o other r r t- ial 1 .. -£llC P trol 
r~te . lf.OV 10 

(::,) The -hole rl nt (power ·,nc1 !t•rtiltzer !1o.nufuoturing 
pl;.U\l~ .. ! l.l be 'rt : chr r,.!£ t 4"t r care . 

\.• •' r-urtf r 'I!A r tl ft ' . to . f ,..~rc t<l 1nrtit ttion r.ot...U.t. rt;;ce i vc li""'f'\"d-': p rrpnf' " ,...f h• lcct r '"·- t~t. riAr\.;.G• {T1c.e .. :t .. r a. pl on b'nr1 lci ul •n •ct)"; r. ro .A. r.n tl r'hinf' · 
~ t t hr~.-a ,,in " " t tha.teo:,e o tl't:- f~rttlizin~ p ouuc.:' 1 ·~ tl ,.. •uf·.~ · •~•<1-: •I~<'G c•:1 • .,: • .... ort ·ur. e,.l, 1< , ;·lt t i•1 Ill ,lt:por.e on tht• rr.l\rket 1n /Jul, lr:t WIG thL l>.vuil~t.l o '"'""" . I •e,·i· l ~ · De t nllto1 invt ltie··tlun IU hhV8 to be mll\0 ,, ~0 u.e ""' tr-.1 -• ·~:.~rceo 1 .,,l m.no ol' t r r nr(•Ort.utior for t hooe "' .. te• l ule . ,.,.,tt·V" r "t~or ces \lOL\• P•t ill """ ei""te' • terit 11 t.~.u 

r,oneltte i {') c1rtt.'Ylt1 ll-o·"t • 

. ro~.;. ,~ot.lou cQ,. t o ~t,. ocen ~l.!4li:,~. • ..::J·Ol!O~, ne!:r<.;:o~-=-""~·¥o~o,:·• .... -l:o~o~of-lJl~1.J' •L!r..;o!!r_~!-:r~. 0~02 • ust·~o . 2 :1er ton , ,ll!i , OOC 
f Anrual a lnl<ln f·tn•l ••t •r. lntereet 'or a period of ::5 y enre 
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Thle prnpofnl • • n b·•llc! ·~~ rnjPct on 11 l u• 1• >r .te ecbJ.e , allowln.: , t.o•eur , for later ex ~<na lon to H• f...tl ""' ' capac! ty ae orslnal l y pro.-oaed, ao tbro.t to tal • or ':J ,.11:10 ,­ooo ,~oo Will be 1Uff1o1cn to COYIT the en•tre COat . I 'hia 
eum, 'G~~oo , ooo , ooo wil .L hu.n '" bf ~>or~~""l tror the .. " · }o,·crnnlt nt , while tho remainde r , 1. o , .JS,2ll0 , OOC. , 00< will be 

drtlrU<l t-.· tloutln,: " uold dolltor l-en In c~.lm. nl rorcli!n w rl;et• . •)lo l>aalc l.!e. h ltlll th t t ·" Tei)lo,;.,.rnl o: rrlnclpal 
nnCI Interes t colllf\ be '"ft' 'by tt.c raan·Jf• " ' ~rlnu ~ rerU ll z.r . Jy ~~~t "P:il1ckt l.,n ot fftrt111tcr to n ar 1r nd , 11c -.Ill be able to 1 M""M" our fow r~duoto Wld nave the U3049 ,000 ,000 we hnd beon pn.y1."1 ""'.. •r ,m nr t a eYer.: f"nr ,..f'lfore tht' ...-ar . -'e my ever. , ('"" .. ~ ! r"r'T' !'\T• • cte and o r wer ~hea! i ert111z.e r , 
til~ .. tu te " .hat.l~ =o mt c ~ ·r orei "' e1ch n,;e reeerve. It 1 c le·.r • tor that o 1r .ov ernment could .. rrord to 1 uy ofi ovr lot.n r "'•'- bona\ Lt.t11n t rot.: onz:~l t r.u.mbcr of yeo.rt ,.fter 
t.hJ c '1 loti nor th l t 'or~c: project . 

.... .. 1 • e ''""' t-"'r, ""CC , C(. lot. L t ," ir"tl •ert • rt. c. 'J.;)i«. 0 , 0Cr 
1 

r 1\"t, •· !n :!C \•Ot.;rr, 41 l\1 v• "-? ·t nr: n.r.nual ~:~wa of · ·~~5r ,'>0, , "'1 .. ~'' ""'' .rtln& from tle· tt1 y oar mftl the cnct of tl1f"!' ~f)th ~'Ul• T · '""htA OhSm oo1llC: ~o enntly , &PI nh()wn Jn t.he follo• !n • , .• r, 1raot.e . 

1 •>, tho \nYe•t o! tJS;.l:.O , OOO , OOI .c eo ll ht!ld ... ,oo· ,C.,IJ k'- lcyoro c-...t..l , r.e ltlirH tc lclow; 

.1 vto· ttt vertnou 
J,j.(..m h J,.pi•Urt . O"'"kP 
:o'h '-T ·1, nt 
... o .c .. 
r.,:.r::n ..,r •f ·ht. 

Hl,:!tt of lluy ~ tnvestigo.tit>n 
,;vt.l·hoht.l ~ C•Jnt.lnc.or,ey 1~. 
I11ttirc•L o~rtn cnnaL uction 

Over-dam bout-!i! tins 
t tract . re nr. P(J ai _n .. n t 

.·u Hint ..no other pl ... nte 

Ullt.HO , t!OO , C'OO 
1~4 . 100 , 00( 
2?C' , t'OC , OOC 

::, .oc ,rrc 
:: ,ooo,ooc 
:~ . ooo , ooc 

'I· •-< • Ot ·r,• ,:; , 400 , 000 '""V"~ .... , •• v ' 

US,.. lO , OOO , Of·O 
tll ' :(J() ,oco 
(; 4 ,000 ,ooo 

un'lSO, \t'o ,cro us• l 55,soo,ooo 

:IS$ lO , 000 , COl) >" 
.f{Jo . fil.r ,coo• 

'JS~51, 200 ,000 

BUY ~50 ,000 , 000 

rhet-c ''it;urea 'rc juD~ &.ertJ.Mcd. vcluen but .__, b"'lioYe 
th.,y a re 11111ple . 

!l~;>,.oao pooor lltillzed ~r.d r" '111- ro •..• .r>Jfl ct~red .. re 
re iiJOed to 50 :: or thO f i T6 t plun , then , 

Power req~ircd • a ,ooo , no~ x . 5 • ~ . 5oo , ooo kw Pett111&ere produced • 2 , 195, 000 X . ~ e 1 , 100 , 000 tona nltr osen 



S·lf'.,}Oae :..Or o'" "hi. forttl1 ~•r coult 
tO~Ihl 'l. r. . tJollur inooml l,,. it.e "~!iv4.11 

" 9J , OOO , OC . :• • JS~ll' , bO , 000 

IL t:)l.l)tJJ"t.\.\l t 
\ol).Al"' l;e 

.~.n ' lnc<>n~ In US •q lhaltnt In r.nlr.e~• currerc l oc • • ..loo woul ~ be 

Jir,cu L. •t.e 1 p, lie, '1"'· 0 fbrtUI er, L co~lc. • ve tlll . ,.f.O,OG Cf IIU - llLTI .., ~ ... . ¥.C L)'lfl 
l• ()rf Q !'1 CCl 1 hf'l\ t 1 Cf.· l I JII , u 1 (' • 'bt: n· I r , t 

turly 
Ul 
0 f'Ot 

l.ll \1 (lfJn.~ble ·~ f lg'lrr• t ~. 't. our lo Yernr.. n• '~ lL ' tn LO 1: .. ' :~e '•l ~a.:~ rl . ,, - ,C• O,i.. Of Ct 1 J. ·- u • ' .. 1 ·•: t I c.-: .. ' !"tcr • I II t ._j_ t' c . 
•• l ..,. I~ • 0 r • , ~. ., .. c ,., . "' I ~ .. ..u o. 

• ->. let H x• .. u'lin• i.t ··c:onot11 "' oid,, n J e ·tiJ.i ... ur '·P).Li .. ~"tlvn . 'rrom .... v,, Ch6mlCI .. 1 .n ... ~~.nour.r~ .\\; ., lv , lt c-..n ~o~o 

.. " .&. .U ..,;{ "' out •HI !,'\ 0 .., J.l1 "'f '«0.-:., ! .I! 
" ..,. "t<) •t ·ro•a. onJ o ... cere J. e o .. 1. ll" l -.un .., 
.. .ill ett un ";hi•" in C1,11 t l":t- 1 ourt.t o4 1 \ 
·-o Lld bn o'Jt1d I;Ot.l . 1'hon, 

cot. t •• • 
-lOVt.. (J ..... ~'G 

'rt'lil< 

~ice o' l t n1 o 
'ric~ c.; J. l<>n o 

.lith ::0!"' ni tr • 

r.i ~ o.._:en ,.. 1.,)0 
fc""~lli .. er ;:: ~ 

Cll 

,.:.trlb4 iwt J.T ... , 

Cost 0 tln o • u •'li..ur to l' T 
= 18 I , 7 c <ll> ~:",(' . 60 

Lhc I ncrtu).u of ,vlulu .f r oru 1 to~. 0 • t ... a..L •• 

r t: rt.t.l.3 • ... ~ ( ... ,.I .... • c 0 ·~ .. ~ . 
In the c:.e..ee 0 cotton • ~/8 .. .. - . · ~ ... 

' ..1 .... \le 

"' .. • .7 

"he ;n·ofi t to ~oohc. ft.nu.: 'CJr ono t.on ol J 1 J ilj ~ u ut tL .ill \,;'" c9- ~0 . 60 ~ ll!J~:l£; . 4G utll !>7-:~o . r,o • tm.;:.r . , . .. ~1\, •. 
•• Ct \'\ll.tt t.hO ~),..C\f!t f1!., l1 ~VI'Jfi aret,t~r It h flJr,f.; OUt b)" 
tbL fact , tb:. t 'ver. t 1l 1<r i•i-'r :..t ,,. - ..... tc c. ,,itJO· 
gen c . l • .i. . $ht.n0 t..t41 inc _ ... ,,u.r""i 1Mvort. eio1tt/• ·1c.~e ·,"" blt:ll t lftounttn.; !or annonium ,. al.vh• te oYer ;:<..t.r telo''t. • r . ~o . thnrti tr &·lf'flcit nt c rounrl t.o holieTe tth.·• t.." tJ5~~C. t of nit.,, ~~~ .Ul 11.• . r .1 ct• r co ud 'bt. e~>~ll Pold. 

1 -.. i 'uru Cl' 76 pes· toi. ot CLtet.lP J " \,hiit~.d on ;uo to.!llb rer~rdw'J? , OOO , JC'l - l , .J l , OOO • ?e , "1111. 1owe1• figure 
of Clt~O ,or ton o cotton 1 u 1 ar ..;:!!led , t.h~ ~ueto.a Average 
bel n,:; 5 , 770 , 000 - 7U , 600 ~ ···~ 1 • 
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~txpenditUU!I 

op&y~~~ont of principal 
and interut 

r roduo t ion coat or 1 ,100 ,000 
tone nltroaon ~<t US029 . 20 
per ton oxol>din~ power coa t 

Dopreci~tion of power pl ant 
~n~ other equipment• a t 4% 
(6S9 , 000 , 000 x , !lO x , 024.01) 

roduction coot or ol octrioal 
energy. l/3 paid in 1. s . 
dollar o. (5 ,000, 000 x 1 . 2) 

. 

I n Ac tual 
U. S. dollau 

55 ,000, 000 

6 ,000 , 000 

2 ,000 ,000 

63, 000 ,000 

In J . S .dollar 
!!oulv . ot Chi nou currency 

32 ,1 20 ,000 

2 . 3~ .000 

4 , 000 ,000 

SS,470 ,COO 

1otal • n3 ,000 , 000 • 38 , 470 ,000 • US$101 , 470 ,000 

Inco"o 

Export of !ertili%ore 

From eBloo of fertilizer 
in Ch! na 

:,even..te from eelling: 
4 , 500 ,000 kw in addltlcn 

19 , 800 ,000 

25, 000 ,000 

to "hut i• needed in mald ntl 
fertilizer , at 0 .002 per 
kwh (:> , 500 ,000 X 6 ,000 X .002) -==--

44, 800 ,000 

54, 200 ,000 

30 , 000 ,000 

84,200 ,000 

1otBl • 44 , oo , ooo + 84, 200 ,000 • US$129 ,000 ,000 

:;>refit 
l29 ,ooo, ooo - l 01 , 470 ,ooo • us~r7 , 530 , 000 

Thoro ie , however , n deficit of f oreign exchhngo to tho 
extent of 63 ,000 ,000 - 44 ,800 ,000 ~ USQ10 , 200 ,000 of which 
JS$6 ,000, 000 i ~ depreciution reocr ve und not immediate layout . 
so tho act 18.1 deficit is us~12 , ::oo , ooo . '!'hh def i cit can et.•ll ~ 
be mndo up by f>rthcr enY!ngo In !aport and tneroa••• of export 
, nd by promo tin to 1riet trade ao will be expl ained later . 

COliCZ..JSI Oll 

Betides the net profit of US$27 , ' 30 , ~00 per annum , the 

followin~ benefi t mny be obtoi ned : 

(1 ) ~he entire proJ ec t will be f ree of any enonmbere.ncc 

a fter 30 3earo . 

8 tl 



;va~lm. ~~r:.~:.~~~ .. r·~.:~;~.~~~~"~:~:~ ·r. 2i~~o~.~~~ ~ · 
,:;~b:~: ~~~~-•ha1111 •"••the ~et, lnduatrtee will eprout out .. ., ~ _ d..ae to the preaenc.e of tht e .,. .. , t 
aotrce of cheap po.e r . 

(~) AnY future exteneion of power pl• nt auy b~ ~cbJ eYed 
a;1~·~ ll t~le a4d1t t onal coet of civil work . The ~ltt .. te power • o lO , oOO , OOO kw , ot which 8 , 000 ,000 kY I a f irM po•er. 

(4 ) !loo t or lol<oe I n ltupol '"ro•inco ooUl4 be roolal..ao4 t o 
the extent of at leae t •,ooo ,ooo aow.l ( total a re a of lakee • about 6 ,~00 ,000 .ow), Whlch will aore t~ orree t a reae tloo~ 
ed abo•• th d.a.a. -ttte aeo.ne Nl a.nn·l&l cereal prOCI oc t.t on o f at 
leaet 1 , ~00 ,000 tona , •ort h us~~~ .ooo , ooo . 

( 0 ) lrri.;ut.lon •bove o.nt1 below the .jorge on '" vae t oou.le 
cou ld be uttC~:~ptod , vh1ch will r.l so tncrenee our Hartc•.a.lt~,~:rnl 
pr utuct t on c:o netde rabl y . 

(6) tapor t of elec tric f unac1 , r od.1cte , rach na cur bldo , 
rerro- elllcon. e•.c . • •• w-ell t• l•lnua could be r educed grea t­
l y . ""hi• will •a•• depl e tio n of o tr forel &r. exc,., l'l'.e reeene . 

( 7) "l'he uae of eoyabean cnlc r &t'l ferUUr.t.r could be 
olopped , und the eoy11benn crop lncrcM,ed , t.hue provldlnt: grouter ~xport. oi tbia proouo t t.o J orelgr1 countrtee . 'l"hlo will o.gto.ln 
belp bulldln ap o~r orei~n oxch~~Cl r eeLrve . 

(8) -o>J.rlat. tr...Se CO Jl G be prOBIOt~d fO obt"ln aor e foreign 
uch "'l•· ..,h proJ•ot Ill r .,.. In to ~ •he t l ggeet of Ito ltln4 
on e rth .. or a&n.t yeare to coae . _, 1,. fact , 1 dc.ted to tht. r.-..ou• 
ac·nery alon : the '"!or'}e , the ol dllP.t ,.n.lt prootcjn a h: tri cl fit 
.... ~el t uteln , tb' t. nc tent lrrleuUOtl project ut Y"onhP.len , th cU . .: 
of Chcngt l t:..ml the Jloun t Qncl , oo!llU l e tncor lJOrntLU I n to l' ve ry 
o.tt.ructl vt! tourle t pro~rum . I t wo.lld no • be u eurpd~e if "tht tncoa• r r om •h it tOI.&rce re:.chea the M • of tl~~Gnty o "hirt:,· 1111.~ lion ·r .r. . ctoU ... r e 1 ,~ ear. -n.e to lrh.t ae-Tlco 1r.o .ld e c;or.d,lct.ed 
b.;, t he ;or~e proJect .. catn.ia t. rt.tl on. 

(9) ~rt ol the yearly prot!• coul 4 bo appr>prl~ted tor tho 
rororoetQt lo~ of tho ent ire Y~6tzc • alley on • • net accle . 

(10) The lnot l\nd the mo ot Import a nt or all l e thut the 
na.vlaatlon and t looo control would be i ll'lllenee l !' improved. . By th le 
pr?J•ct. , the ••t• flo• to lcbane would be gre~tl~ lncreamed and 
pro erl ret{Ul .. ted , ~nd , b_ l•provln.• the ri ver cl\l.nnel below Iclwl'\6 at not •er:J bl& coat. , an. l kr t)e ahi •ha• co t.l.Cl fo rllerly 
ro"ch llu.nko"' wi ll be Lbl e to eall atr~ight t o Ichl.r..a a.l.l the year ~roJnd . Bes i c.tea , rudi ua etz.e ~:~hlpl up to 2000 t.ona coul ei tr~&•el 
bet-.eon I chant s11d Chun,ilkina w1 t.hout. any~nore of the dbngere of 
t he n vaerouo ropid~ of the Gorge . reo l e in nzechuan , Hupei nnd 
o th•r areae would no longer depend on the :nero:· ot he$ven to r their too4 snd ll•lne· ~lth the profit der1••4 t r am thlo proJect , d~l could be bu1lt. on laport.nt trtbut arl ee auch ~· Dlaok Rl•er, 
;ol d l &nd Rln r u.nd !It noh.U , M4 the flood o f t hO ai.;llty Yen&UI 
could be b rousht rnd• r control . ~~•1ns tbL ft•• of al llton• of 
live• unu propert jee for cent~rlee to coae. 

i 

" 
! mow • ~6 Acre . ~ loee of pro er tt ea due to the flood o' the Yangt~e vall ey 

tn the pro•lnce e o!' f .m•n• H'apeh , Anhwe l , Yt~n.ael and f i '-na•'· 
I n 19~1 aao rnto4 to CJ:C 1 , :!118 ,( 00 , 000 t.ccordlng to n.e ooll 
-~de by Vengt&e olYtr C~llliOD • 
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Al'Pl!NPI X 

l/ CfDtwi d.e ~rocet t 

Carbi de ia aade b7 heatlno coke and lime in electric furnace 
MCOOtdl"d tO the fo llow!~ fo~Jl~ : 

2CaCII3 , 5C • 2Cac2 ..- 3C~ 

The bla&ee l ~it la buil t •t P~elund (r.orway) , in •htcb 
each ! arnace ooneuaee 1~.000 kw at 8~ power factor. ~e energy 
coneA8pt1on t e 4 - 4. 2 kwb per kc of carbide. The purity ~arlee 
be tween ?2 to 8~% . For one ton of ca rbide, 900 k& or l fae , 
600 ka of coke ~4 30 ka or aruphJte elictrode ar• u.ed . 

If carbide t a heated tn a at.re.Rd of nttroaen , cynna.ld.s Ia 
ro~ed according to the fol lowt ns1 

C1:1C2 - N2 - ., CaCt:2 + C 

Tho oont.lnuoua furnaoee o~ Calaon 1Tooe1u ol\n be b:.til t to 
den.L .-oi th ohar~ee of etch teen t ono per do.y , eo.oh ton of car b i de 
wt l .L turn l eh 1 .4 tonn of oBlclw:n oym~lde . Tho product conta.i ne 
ubout 19 - 19 . 5% of ni trogen . Tho e l ectrode cone1unptton ia $bout 
5 ku por ton . Aocord l "d to Curo , tho tot~l onorgy noceerar y t or 
tho f ixtu.ion of one ton of ni trogen 'by th1e aethod , lnol ud1n.g 
tho prod~otlon of carbide , aachine dri vlns , erlndtn~ nnd crueh­
lng , aeoh•nlcMl ohnratne and u i r liquofMotlon , ~otntr to~ hp 
year . 

Froa tho above, we have the Collowtn calc~attona: 

Liae etone required (80% puro) 

Allow 7~ of coke foraed 
~· r ton coal , Coal req .U rod 

• . 9 X ~ X 1 X 1 X 1 
~ A ~A . 192 

• 7 .40 tonP/ton nltrosen 

• ( . G x~~ .o~l ..,!_ x ....L 
.7 l. ' .192 

• 3 .~ tone/ton nitr ogen 

&leotrlc Energy • l x . ? 46 x 6000 • 18 ,000 Kw~ton nitrogen 

2/ J.;loqt roly tlo wa,t r P:rocel'l fl 

In t he "lntogal Oxygen Co . ~ , a einale ooll takee normal ly 
600 i\Dpore of current wi t h u \Olt~u of • • ~ · 2.s. Th~ el octro­
l.tto h 20% UaOH . Tho gu~ran teed purity of h,ydroa en h 99 . 6%. 
? . 2 ou. ft . or l\ydroaen a r e prod'tcod per kwh , ttu.t 11 ~6 ,000 Jcwh 
per ton or hydrogen. 
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Allow lOf lou 

• 56, 000 X ;:.
4 

in the proceaa, electric energy 

x ...!... • l~ , 330 Jcwh/t~n nitrogen 
. 9 

requi r ed 

eoono~~~~lo~!Yb~Y~~~~=~o;~e~e~~ ~f:~~~~tproduocd ia ueually un-
•uo tod . Anoeo nnd pr <!eU!lUlbly 

~/ Rloctrolytio Cauoti o Procean 

In thie prooeao , aqueoue ealt solution it decomioeed ~c­
cordin<: to the following equation: 

2llnCl + 211~ 0 - 211u0H + c12 + 1~ 

Although for ono ton of hYdrogen i takeo nenrly twice the 
vt. l ue of oloctricnl energy , Le. 110 , 000 kwh , compared with the 
electrolytic water , yet it produced in addition 40 tone of cauotio 
•odn rend 36 ton• of chlorine , both of which oro valuuble . 

Allow 10~ lees of gaaee, e l ectric energy required 

e 110 , 000 X 3 X 1 e 26 , 200 kwh/ton nitrogen 
14 -:9 

All1v.· l Or' loso of eases vnd. 30r' more Hc..l. t u.ned ln Jlotual. 
prOCCBB than theoretical, enlt req~irod 

= 59 x 3 x l x 1 . 3 • 18 tono/ton nitrogen 
T4 :T 

CauPtic eodu prod teed 

= 40 X 3 x l u 9 . 25 tons/ton nit,ogen 
:g-IT 

Chlorine produced 

= 36 x 3 x l = 8 . 32 tone/ton nitrogen 
'T4 T 

4/ Liq~efied Air ?roceoo - Linde Syotem 

In the Linde proccac ubout 280 - 760 kwh io uoed per ton or 
nitrogen. Taking the menn value and allow 101 lo&e , thL electric 
energy required 

~ 520/. 9 • 580 kwh/ton ni!rogen 

5/ Direct S nthetic :Toceefl - American System 

In the American oyotem , 3 volumes of hydrogen nnd one volume 
of ni trogen a rc curef~lly okxod and sent into the oyotem. 30% of 
the eao volume are c onverted and drawn of1 ua liquefied &mmnnia 
nnd the ramainin& gnetieR mhdc to circalate again . There ia a laos 
of 10~ of ~ae through leaks (as mentioned above) ~nd through tho 
lou of unconverted gaeea >~hen purc::ing the eyetem 'oj s.rgon. The 
mechanical power ill found to bt nbout 2090 kwh/ton ni trogeo. 

The totnl electric energy for (1) electrol. tic water nnd 
direct Bynthetic proceu d 13 , 330 + 51!0 + 2090 • 16 , 000 kwh 
per t~n nitrogen , (2) electrolytic cntetlc •Uid direc t ••n•hatic 
proceee • 26 , 200- 580 + 2 , 090 • 28 ,8 70 kwh per ton nitrogen 

Ammonia produced • 1 . 21 tone/ton nitrogen 
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PToo~o ta Jrea : .14 ton"ton nltroa• n 

o/ ~nlu. rhoo~~to 

ca~C:>o4 )~ • ::~n~~of - 2H;:~P04 ~ ::~easo4 21111;:~ , K31'04 - IIR4 )21"04 

Jlalertala requJred p•r ton nit ocen 

~nla 1 . 21 tono 
rhoo,hato r oot 7 . 90 tono 
S:Jlph.arto ~t.c lc:t 0 . 20 tone 

Coat of prOd&0\1 n • U3;1~5 .00 (uel~ a..onJ• f r oa 
elec t r~lytto • t r prooeae ) 

.?roduota ,waont ·• phoaphute 4 . CO tone/t"n nt trogen 

- - - - - - - - - -

85 


	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076
	0077
	0078
	0079
	0080
	0081
	0082
	0083
	0084
	0085
	0086
	0087
	0088
	0089
	0090
	0091
	0092
	0093
	0094

