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L1est Septaxbesp I obtained & lesve cf gbsence frem the
Zugeen of Reclanaticn end hove spent the past yeor ctudying apf
traveling in Dupope ani Horeh AEPieo.

Thio rcucerch vao node possible by a Pulbrizht grant viileh
wos evarded to me. Pezhaps como of you moy be ioterested in the
Pulbpight psospmm. The Mulbpight Aet, Fublic Lev 562, Toth
Congress, ruoped in 1506, cuthoprizes the use for efucetionnl pure
poses of same of the fucde scaulzed chrosd by the United Statco
from the gale 6f var curplus property. 7h2se fumde samein ia the
cenzgrency of the fexeign countiios ant can B2 used to finemce an
fmeyicar citizen vhile he is swdying, dolng ssssareh, op teaching
in the participoting countrica. Mot being im dellars, thesz fueds
eannot be used in the United Siotes, tut thoy may be uced to pay
tha WransporRation of feoreign students to and frem the United
States. Ceme othor ceens must be mévideﬁ te finavce the education
of tho foreign ctudent while ke io {n this country.

The progren is edminietered by the Conforance Board of
aspoeiotel Reoscaseh Couneilo, The mechksaics of gbtaining a
falbright erant arxce, bricfly, £irot, en awvplication 28 tendercd by
the opplicont. Im thic appliecation, muwFORs questions ese eapwered
by the applicant concerning his educationn)l qualifientions, his
expericnee, and DERFTUS otker ieguisies zegasding hie porsounal
affairs. In the application, the epplicant miot otate defimitely



what he wants to do, where he vants to do it, and by what mcans be
proposes to asccamplish ths work cutlined.

Secomdly, the application is pessed or rejected by the
Board commitiee. This comnltiee 18 coaposed of e¢xperts in the field
chosen by the applicant. Por imetance, in the engingering field,
enginecers constitute the Board.

Third, tha applicant 1s clsared by the Stata Departswnt
end by the Bhucatioral Cummission of the foreign country wiere he
wvishes to study. If everythimg is in crder and the arplicant has a
wvorthy propesition, the grant 18 evarded and the study is begun.

In my request, I stated that the svard would be used to
conduct nt of (1) hydraulic features
of irrigation systems; and (2) methods of applying irrigaticon water
to the land, with particular emphesis on control znd messurzment of
water and the design, operation, and mmintanasnce of open end clesed
irrigation aystems,

The greater portion of the time was spent at Grenodble,
Frence, in the Alps nesay the junction of Pranch-Italien and Prench-
Bwiss frontiers. The reason feor sclecting this particular leoecation
vas, briefly, that it was possible becsuse of an existing egreement
to sbtain credit tovani a dagree, doctor-sngineer, from the
University of Grenobls vhile enmgeged in research vork at the
REYRPIC Hydrasulic laboratory.

This laboretery is operated by & stock campany ancgaged in

the mamfacture of equipment for hydrsuliec structurvs, including

b)



turbines, gates, valves, and itenms., Te give you some idmm
of the importance of this cammny; in 1950, ~¥Vo5¥C dslivered
arproximately the same tonnage of cumpleted hydraulic equipment an
B. Morgen Saith Company in the United States.

In 1932, the goverment of Algeria assigmed to the

«lic Laboratory the probdlem of developing equiiment for pro-
posed irrigation systems for that country. Since that time, tha

£ et the laboratery has been actively engaged in

ieany irrigation developments. Therefore, it aay be scen that an
orportunity for study of irrigstion development wvas afforded. Alaso,
the wpany has subsidiarice in Spain, Fortugal, Italy, Rorth
rfrica, and other parts of the world. The subsidiary orgmnizations
yrovided contacts througk vhich arrangements could be made to mee
the irrigation systems and equipment in operation in the varicus
countries.

I visited the mejor irrigatian develmgments in Frence,
rortugal, Itealy, Algeria, and Morocco and = of the engineer-
ing work in thesc end other countries of Rurope.

Although I went to Bureope to study hylrsulics sad hydrealic
Btructures, I v = the #conomic end political

= and their relation to engineering.

To mention a few of the political esyects and the manner
of thinking of the gmople in Burope, I wemld like to cite a few

inetidenta.



Many people feel that aid from the United States, finan-
cial end cthervise, is given too freely to the countries who vere
ensmies of the 2llies during the war, A currently ecireulating
story in Europe illustrates my point. It ecems that the Cabinet
acmbers of the nevly fermed state of Fakletean were assembled and
engaged in serious consideration of the extreme financial diffieul-~
ties Tacing their new country. The discussion had bPeen going cn
for considerable time when one of the Cabinet mombers rroposed a
Plan. His plan wes that Pakistan declare war on the United Stetes.
His reason for this wvas that, of caurse, Pakistan would loese the
war and then they would receive huge grunts of dollers as Jagen,
Cermany, and Italy ste now receiving. The suggestion wes taken
seriously, spd no ons offered any comment for some time., Fipally,
the chairman of the meeting sald, "I do not wigh to appear pessi-
mistic, but vhat if we win thiz var? jie would certainly be im the
devil of a fix."

I encountered considerable language diffliculties through-
ocut Gurope. The countries there are smmll, apd sach time a bvorder
ie crossad a nev language must be deslt with., I hed a8 werking

" wpaaa8h and FPrexch vhen I entered Europe, s I wei
sble to get along feirly well, However, in some of the countriee,
such as Portugal and Italy, it wves quite difficult. I do nct
believe we in the United States quite understand the language prod-

lem with which the people in Rurepe are faced. Their very close



imes gpeak an entirely different languags., Omé hes
to travel only & fev miles in ; pass from ane country
tu another end from cme language to aancther. Tbe language 4Aiffi-
culties, of courss, did not pemmit me to leamm all that I might
have if I had hed a Yetter knovledge of all the languages of the
countri a ¥

Toere ere & mmber of amsing incidents connected with
tha various languages, and onz, particularly, that I had told to
mr & punber of timee becsuse I was an /mericen., It seemes that in
many pleces signe are posted “"Enmglish is spoken--U. 5. understeoed.”
I vas glad to find cut that the U. 8. language is understood in a

nd I vas adle to at least get the necessary food
to eat. 8peaking of food, I found, in general, that it was very
i “xcially in Frence.

I elsc heard of enother incident regsrding a restaurent
which displayed a large sign cutside the door, "All languegce
spoken here.” A British subject entered the restsurant and asked,
in snglish, for a meal. The vaiter did not seem to understand, eo
#3 repeated his reguest in tuc or three other languages, aad finally
talled the mansger. He sald, "I don't understand., You heve a sign
putside the door, *All language® spoken here,' and yet I ask tha
wvaiter in severml different languages for certain items of food
ani he does not understand me. Vhat ebout this aignt Wh
all these languages?” The proprietor quickly reslied, “Ch, my

custanars!”™



¥e will now diemiss these aspects and look into some of
the engineering features.

The first thing I want to point cut is that in FHuropean

. ring practices & theoretical approech to the selution is

Zenserally employed. In the United States, we ususlly employ en
supirical approach to mir desige problems. I do not mean to say
that there are not a gJreat mumber of empirical coefficients, etc.,
left in the Buropean method of design, but, all im all, thay do use
A more rational approach to the selution of design problems then ve
use. Possibly this gives them a more rounded knowledge of the
fundamentels, but there may be (and this is my personal opinicn)
8lso same deficiency in limking purely scientific developments to
vractical applicatiocn.

In the solution to engineering problems in gsneral, the
Buropean does a great deal more investigaticn than we do. I might
put 1t this wmy: We find the Zuropeans still moving peocils, vhile
wve are alreedy meving dirt on the preject.

The large amount of investigation is partielly brought

«i the difference in cesi of manpower and materials

between the Burppean countrice and tho United S8tetes. In the United
States, we have er sbundance of raw materials, bdut our labor coats
are gaite bhigh. Generally spesaking, the reverse is true in Europe.
In meny countries materialeé such as steel cannot be wasted. A great

deai of planning end investigntion cas de dowe with e relatively



miooy amcunt of money, but to use cxeess material is costly. Else,
“nt8 are considered to ha af en economic necessity and
are not eveluated on th 2 basis as ours.

For instence, * ‘onaider the water probles in Horth
ifrica. This problem 18 a life or death matter. Th2 engireers smst
improve the living comditions of thess native people, since they
bave ceased to improve their own conditicni several hundywd yseras
ago. You can meadily see thay thowe 18 o so00tel agbligntiom 0 detioly
the condition of the and the monetary value eannot be con-
sidered in the sams maaner @s it 1s in the caswe of nany of our
projects.

The Buropean enginsers ere working s
in this country aere still working in e relatively new economy. In
the future, as our natural ™= = -r nere fully
developed, we will be faced with th: smme problems that theoee engi-
neers are faced with todgy, so perhaps we ghould study their
approaches and, in all probability, we could learm a great deal
from them that will de guite valuable to us in the future.

anonomies, I would
like to use as an exaxuple the develepment of the arid srvas im
fiorth ifrica which are under French coatrol. logment in
these srcas, of course, reypresents Buropean practice. We in the
United States develop stepwise. Their experience causes thea to

aake bold stridee. In other words, they conwvert a great many of



the Barran aress almost directly into preduction, Maydbe their pace

quite &8 fast as oure. In the United 8tates, w can trace
the history of the dsveloiment of irrigation, dut in Borth Africa
historical procedures and the new procedures can be found side by
gide.

A Tow ril1l 1llustrate somn of =y -
shovw hov fertile the field for enginsering asdvancement is in Dome
parts of theae countries.

In my description of the slides that follov I will pot
take time to zive you the details of the structures. In moat

i + technical data for the eaginzering
works. If any of you ere intercsted in the details, I will attesnpt

to answer your questions with material from my files.



Sdide Lt This piglure shows a aebive i the aedd
vogiows of Moveosus harwestiag vhomt. TRe vhend geous oply o fuu
Juchon Wigh ead the hecls wro wery shows, Ualy a swld amewst of
gmein 18 proSuesd Wy cocvh plewd, A you son ese xon the pletwre,
the Mot bes eluost Yo guthor cack bood stnaly. These wvsoplis
manass to 1ve, sitBiowsh 1t i AifTieuls & 2ee lwe.  They live
ordy one Gbep removed fron whe anftpnls vhivh are altuye JReoeRG
with . This pledure wao smie ik ep pyves et is coheduled @

e 1Emigetad 1z the ouepr fobunos






S51ide 2: Thes hosvested vkeat 18 belng transpoet

the threohing asen on ths bocks of the eanels, This job may also
be acconplicehed by donkeys, and in meny instances humen Beings
gerve as the carwicrs, Threshing 1o normally not dene in the
fields. The vheat ic either transported to en ares near {he
mative village oxr cut of the £ield vhore a haxd susfece is found.
There ars many spots vhere the desert winds have blowm the {op
s0il awvny and the hayd subsoil or rock is ecxposed, These kard,
lcvel aress avo uwtiliced as threehing surfeces. Somp umthreshed
grain end a theeshing aves with its pilc of straw may be szen in
the boelground. The 1lirne of trees in the far bogkeroumi is in an
irrigated arom.






glide 3@ (mly very primitive methods are smyloyed
thruughout the exsd. Aere tbe threshing 45 sccomplished., The
sharp-hoofed enimals ere driven arocund and syound over a thia
layer of tde harvested vheat and the grain 1s literally traapled
from the strav. The camel, hawing & is mF
I g cattle and dorkeys serve togethsr,
bande of sheep in the Declground.






Blides 4 and 53 Nere the threshing is heing done in
the fisld. The centuries-old custom of using the wind to seps-
rate the chaff from the grein is folloved. By sign language I
asked this native to throw some of the materiel into the air, and
he indicated that simce thore was no wind it ves useless, sc he
leaned on the wooden fork until a breeze started end I got the

4 picture. BEe secemed to enjoy performing for me, and I

elso took smee novies.









Blids 6: In vome instences the natives have attegpted
to better thelr positions. In the aroe between Casablanca and
the Valley of the OWRE-ER-RHBIA the ground water table is edbout
50 to Lo feat below the surface. Here one mAy ese a mumber of
one-camel jover pmps. Thee: are crude affwirs fashioned of voud.
The motive power of the camel is transmitted throush e pair of

ar to an endleas delt upon which are fastened tin cans,
earthen ums, or buckets that dip into the well and carry the
vater to the surfece. Bsch well can irrigate from 3 to 5 acres,

after a faahion, and little cases are formed in the desart,






Siides T amd §¢ o fondn ond Rowingad these ame
dbmpnely mmbireds of wWhege udiat pungs povered Yy oo homes,
Gonkey, ov o vidh 138 wior fYen chellov eils for dempsetie
end iTyigetion 983, Thowo pups spe of beotior copatyuotien and

paEps te Yin lest PIoWE.

Bach of the ﬁmmﬁmﬁ ares, oopseielly in Bysdn, moootves LU8
voter frum dhose dovices, These plobnret vond bekes ia the RGO
FRVER Yolley wouny TOHAR, PORIBEAL, TUAD io o very Iwanelive
FoLlae









8lides 9, 10, and 11: o Moreceo, the sosd fronm
PETITJEAR to FEB crogses the Valiey of the OUNKD MIKEES, At this
point there ar0 mnny woterdwiicels of the undoysholt type that sapve
to irigate the lond domedintely efijecent o (he cotreem. Those
vhicels of loenl design acd memwfosture ave entisely of wosd, ewn
e ozles and bearings. Thoy ave ebout 20 ¢o 25 fest im dlawetoey
end sre Fitted with poddles thet 4ip into the styomm o incuye
rotation. The vimg ove hollow end are Zomed into colls vhieh
£i11 vith veter vken thoy e culssmaged in ¢he stycom. Cn
mmaﬂﬁmmp,mm%arspimém&mntmghmﬁ
deede to the ficlde, The weloeilty of zotation is ahbuvut 1 to 2 om
eni each vheel delivers from 2 to b liteys yer ceeond (cbout
0.G75 to 0.25 efo). This 1ittle valloy has been completely
altesod Ly the use of these vieols ond prepuntt o green gosdon
spet in the addst of o vory borren cupamss. It s o goed exmpls
of oo sttenpt of the aatives to hetter thoir liviang conditions in
this aren.












8lide 12: The ARAB peoples have no concepticr ef

meintersance, Many of them vear several layers of elothing, sach
suceseding garment covering boles in the other. EBere a minder of
natives are isstalling 2 new waterwheal, Tke 014 cne has besn
ralled onto the bank and diseswied apd @ new one takes its place.
It scecas to be easice t0 replece tham to repair. In digging the
vells a exule wocden windless is ussd ¢o0 raise the material from
the hole. The material is taken by hand from the bottce of the
vell by o native and placed in a dasket ensperded on o rope. The
basket s pulled to the surfase by another mative, with the aid
of the windless. The rore everntually weare the wooden windless
in twc end the basket of stome falls, Lilling the man in the
well. A »ew vindlass and gapthef ARAB eve procured, end the well
digging goes on.






1 Pr v g

Mide 13+

4 : you a fev platuras af vhat might
effort to oring weter to the lemd, This
dss o= ' . ative affort. Heve is & fleld
e of the benefits derived frem
=lopes | Stion profert. This lasd lies
#& In the CIEILIFY Velley im ALOWRISY., Bota
botween this ami the dry-lawl wheet sceme






Slidey I and 15 ﬁm@wmwgﬁwmﬁa@m
louk ot ceme of the dodmilds of e ierigobion systems Deing Weils
in Bowth HMvlog. In sone of e oldey sycleamd ere fosud wolimed
opnals evebvoted In earth, I el the sever sysbome the nata
cosals, vith the cssepticn of vhe lempe omew, the lotoenls, and
the Torn Gibalen, LA URLY LOtourds, are WALl emtimely of pwe-
enot qussdste asctions, weurlly prettredecd, is type of B0~
biem, a&m&g Speanive; bed mogy adventessd; perbicaldazdy :m
W yestone Withoet cmseroding these advenbagse, I will say

thed thic Sype of cunstvuesion is, im Wy oinicm, & sseellest
dedubion. Theow wo ghotosvayie chev W% peacaets Poustrensed
dgetion Jvstallod bedsy dgrouns level on BRe vev nels cunel leags
lag fvem FORDEDL Pan oo Yhe GELIFF FAWER dn BEGEBLA Bo he
sesaeity of Y seeond foot. Hoto tho mamesy is vhieh vead







Blide 16: A viev of the same canal e short distence
dowrstreen. Here the mection ie plasced sbove ground oa yre-
fabricated suppeorts. 1his type of constzuction permits & mre
or lesa straight line causl insteed of the azany curves nocessary
when contour lines are followed., Turnouts may be made on elther
8ide. This view ghows & turnout equippred with fixed area
orifices set at & low level. = den considerable
change in water Jevel in the main canel vwill not apyreciably

change the gquantity deliverud ianto the turneut.






Ancther viev of the pew canal on the
VIILE-GUED . The caasl at thl~ 18
a8till under censtruction, Note the height of the supports.
Thege supperts are precast in sections and gluced one on the
otlhier until @ is etitaimed, ©
are febricated im place in The cradles to support

the concrete canal sections are all precest. This canal

En 0ld cansl pertiy L and 1ertly linsed.
ihe stmaightening of the new ¢ =~d the decrease in fricticn
longs in the sccaunts for the increased clevation of the

cansl. Congidershle nev acreage ¢an now be included in the

rroject because of this higher grade lime.






Slide 18: Another item that is in general uss in the
freas of Premch influence, both in France ltgelf and in North
Africe, 18 a congtant devnstrean level zate. This gate is
fivat operated endl is balunced in such ¢ mmnner thet a constant
level is msintained dovustreem frem the gate. The veter
delivered to ths turncut ie measured through e "module.” This
device is eithaer fully opened or fully closed and i3 section-
alized to deliver a prescrided amount of water. This particular
"asodule” arnd downstream constant lewsl control gate is an the
outlet from & regulating reservoir at the cnd of a yump dis~

chazge line on the IKERMAN project im Algeria.






Elide 19t Anethor inctallatieon of & conpiaat
dovmstrens level contyol gonte. This gato and modwle ave ab
he hoad of the mniv canal to the 57 DEVLS U SI0 AREA. The
pvepet in the forogeopnd 45 on the divorsicn dam, 24nes tho
otorege For thic project 10 ¢ considspabdis dislanee upstrean
from the diversicon, re-vemulolion of the flov 13 AsCOOEATY.
This gate paintning a constant fisy in the @nin causl repyd-
ooy of the waier level in tha vegulating bosin upsitzven freoam
the dom.






8lideos 20 and 21: Anothey tyre of gote very
crtensively weel theeughout the axvns thet X vietwd is the
eonotemd upstresn lovel continl gete. This gnte provides a
near-gonstont wnter curfoce olevetion vpstrean. It iv Llest
oporated and ic fudly automatic, In operation, the water
lzvels are controllcf ¢o within 2 or 3 inchos of the top of
the conprete cuanal. This gate vwas devolopsd fop this tyse
of canal coetion and may be jastalled almost cayvhere aloag
msmbymmmaagszmmm. Hote the Clcat
en the face of the gate ieef, the coumterwelidht, the doshpots
0 prevend unting, end e mothod of attochment to theo
conoreto seeticb. Thic gate is inntalled on one of the

REGAUK prpject in Algsia.






flide 22: Ancther viev of fully sutomatic gate
controlling the level upstream. This ie & larye gste,
fabricated of steel tubing. It is placed in & concrets
lined trepesoidal cansl in @ apecially constructed estting.
Mot with the support upstrean, in 8 reverss
t in which these or redial gates ere normally
=in canal of the RENI AMIR

TTLao.



Blide 82: jApother view of fully smtomatic gate
controlling the level upstream. This 16 a iarge grte,
fakricated of st i
lined tmapezoidal caunnl in 8 specially coustrcted setting.
The gite is mecunted With the suspert upstream, in a reverss
position af that in which these or radial getes are normally
mminted, This gate 18 in the main canal of the REWI AMIR

in Moroeeo.






Glide O3 Thage ave Wwo tuvasubs fren tho nmin eanal
yiotupe, Baeh wemews is cgalpped with o mofule. The ansil
tarpewt la for o fums kB to the pight of the modik nofwle.
Thic tamacut will powride wwaior for the ares ir e siebuwe
mijneens o the madn easal. NBete thed We lotorel is of
PEeuEnt, ectreniod esucivty cerhian.

feon the outomabic gobe exon ia the lamt







8lide 24: Wster is without doubt the most valusble
comadity in o lsrge ayea of Morocco. ¥sre ve can see an
irrigation canal furnishing hot and cold running wvater for
petive barber shop. This i8 &n indication of the high value
rlaced on the water. These cauels ere used as & means of
convegance of the water to the farma; to water the stock; they
are used for laundrics for domestic water supply: end for many
cther things. At this particular location in the main canal
to the BENI fMIR AREZ in Morcceo a long "vee-shaped” weir hus
been installed to rrowide the sger-constent head for the
turnout to the lateral in the immsadiate foregrouni. Because
of the weir it wmm nccessary to raise the conerete lining about
2 feas,






Fiude 25 Shoevgheud e apoed wigited, ong of the
aestapding hEings, 0 2o, wms (ks atlod o sninbein mebde
uptieally opstummiir lewals la the Ipvigetlon wetwerke, Ao hag
Toen woinied out, this bes bose sueorplished by avlommdies gedoo
and By welrs, Tuls rieyr shovld & Lloag weiy buils is W&m
vith o tornoet in ap lvwigeblon gyotem in the BPQ VALEFT i Diely.
Tis 18 9n old symbem, Dud Uhis obrocknie i sore peeckdt. T i
inveresting 4o note that The gates ove wppoeted en o shona
Trewounet ond the gete lepl ﬂ.s a reinforesd eoseuabe skoh, The
1ife vhom, the 804, exd g probesbtluy awgle op Uhe odgps of 4he
Iasf apd the weisfopcomwat in the Jeof awme the ondy wettl yords
of the iagkallsiicn, Wic 35 eosuch prapdice iR Italy.






3lide @6: construction, the primciple
in Eorepe. This ie
net fer fram
is e
ngth at the crest 1=
reservoir storsge cagecity is (UD,aw abiw Tust,
Thig & .awmea tyo pover plantS. There 18 one plant 2t the
Poot, of the dan. G&Hinee (here was not roc
in the nsxToOv canyon, it is mainly wnderground. Prom the
e which

it fio> M0 fent
= HNols also the grnh = : RRECHE






#2ide EY: This is the dmble arch due thet forms She
memioting bagin end Sforchoy for the ARBOTS Power Plent in the
FREECHE ALPH. Hote the type of crone weed in eonsizwetion. The
vatsr snbore 3 tuauel fron this pos) apd “honse into o otesl
penstoek vhery it ic dropped to the rlewt uunfer a hesl of
approdivately 2,820 fwet. This dum 18 & wemitiful pvmmple of
e villizetise of the aswok yrinsiple.






Fade 5t PhEo ls onokime Lluptwation of the
axbonsive weg of fhe oodh priselgde dn b compbvustion of dam.
This io WRIE Yow eai Yhr soeondewy diversien des, side baild
&E an 6Peh, o divaraion o e lmrisedion eennl deymotversp
from Kb wads fwn, MWie 46 o the cxiention of the Tomdew Yemnl
Wgstan la sewpthars Probue, T2 dom is e Ris odiswebe nesh
a8p feet high, wol the longbh of the emest 1o IS5 fuet, It g
S0 fent thisk o %he Dase spd 10.0 fent Wiah ot ths dow, ‘s
el Advernitm Ao deamafmien 18 » vlifem thichyrens ewd abowd

18.5 foeb high dheve fanmdediens,






30: BIN EL QIID
of HMorocCu.

nnd will

water storage to irrige

scxres in thm Tt ¢ JA

n =,

ABID
. eoperete arch dsm
It will provide
“imstely
11
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Blide 31: mm of thw outatandias

Burcpeans and United States practice is tlv -y
diecharge from the flood spillwayws of tt is - IR
=tances still imtlar aduhge L0 OUrS are

construeteni, but in the majority ar Jung: 19

installss ard cbteln
T, exemple

af this 1, B at L"AIGLI DA

on the Qi RIVER in ¢ region -~ = =,

Eare the twin & s = the top

plant and throw it into tbe strwam bed below. o

lipe on the gpillvays spresds the jete over the ¥er ded, end

ergy 18 feat
feet Loz
diachar. ain cfe wway the ool of

the power plant. EBach apillwsy is controlled by two radiel
gates, cach 39.0 feat wide eod 39.3 feet high. 'Ihe conecrete wall
to the laP% of e raedwny leeding to plant (s in reality a
stormproef tunnel that provides access to thoe power plant when
i , discharging. fcceaa pi “r2d by an

inclirunl stairway frcm the top of 4l






Fildee 30 e 33: Ancther emampls of o Flecd gpilldlvoy
thed i carvied owey the weof of Yhe powver pleat. TRle v FORP

LE3 OPEUES Bem, aled or W BE . RV, wpsvram fyem LUARMRE.
Thic Sam i IG5 Swet high avd bew o cxoed lgngth of 1,887 fuek.
It eontelee $56,000 cubie weteve of qoncrete. The manigm dim-
ehapes of the opilivesy wild be 42,000 efs. Two v level aublous
i1l provide eu edditionel relesve eayaeity of 3,GUR efe. T

pouwee plome will geuwasate 357 mililcw iwhe psP vear.









81ides 3b, 35, azd 36: Another treatment of a flood

spillvay sney be found at CLSTELD DO BODE Dem on the RIO ZEZERE
northeact of LISBOM, PORIUGAL., This dex has a total beight of
576.5 feet and has ¢ crest length of 1,155 feet., ‘The flood
Bpillvey is cquipped with two top seal redisl gates, each
b6.2 x 26.5 feet under a heed of 98 feet. Bach gate will dis-

71,750 cfs or a total, fcr the spillway, of 143,500 cfs.
BEare aunin the weter from the espillvmy is releesed at the bottem
of the fall after being directed downstreem awvay from the

structure.












B3 In closing this

ot juat a

the aveilable qum
dn,
in

/e %0 1/3 of %

8634 cylicdsy aesigneua or mn

hould be



FI




8lide 38: This step log type gate is used at the
¢RDRE BLONDRL POWER PILART in the DONTERE~MCNDAMGON CARLL off the

EBONE RIVER {n ¥RANCE., This gate is uged tu close any one of

tie 8ix entranices to the pEmrer units in the glant. = .8tocks
are each provided w- mEce, This
o zate can ba uscd to flov in any one of the

in case of Pallure of wicket gates.
ona position tv another on the crasze which rolls on rails,
Another interveting ftmm in this pictur: are the single tower
cablevays uscd in the construction of’ the plent, The towors mmy
be leaned to displace the cables up- or downstream. Hote that

the right tower is leaniag in the picture.
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I 2ave nod somploted my thivklag cn ald of thene items,
wmmmmmmmmwmafmamxmmwmw
night leok fwkp, Me dodbl thewe awe uouy othors, Wt in the
imdbed time I have only ettempied 0 ypoint out e fev whieh X
Valnk oight ke of indoxest o you.

Before I elese, I ceunet balp wmentioning the entensive
work that is helng deme i Hadlend towerd the rewlamation of lsud
opens thet lie bolow soe Jevel. The seclsupbion of this lawd

ng et 15 waderfel to wvatch, T

tenawity of the Duiek reople vho beve tehen this lemd swey Lo
the cee end heve dlved an 1% Do ¢ napbor of yerts, oxd in some
axeas Por conturiesn, inflester an sbtrilerte thed 18 cerleinly
sdunlwehle.,
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