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designs evolved fron atudiea on a 1 40 hydraulic’”odel‘l

In model testa of the existing design water pile ,against tbe 21 

walls of the spillway channel or chute forming 8tanding wavas. Thase:

waves topped tho channal walls nt‘ﬂiacharges greater than B 000 8

Teot, lnmiting the safe spiliaay capaeity to this quantity becnuse ‘bade

rock upnn uhich tha apillway was built contained much ahnls, and would



-euaily erodu.‘ A maxinum rloodfo‘ 35 OOO’second-;§&§;#bhld 65&39‘52

Berious damage, 1r not failure or the Bpillway.‘_f; 3

way would be. needad to bypase rlcods

discharged ? 000 second-raet

xusing barrles dentates, training walle‘l_

rormed the arrangement;aelected ror th

dasign

a rinal doéign {riguro 1)” 5
vas adoquata ror dischargas to 35 000 aecond raet.'

N
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teilrace, was observed. The relation of discharge to ruaarvoir elava-'

cherge, for the existing and final deaigns.,”“f"‘“

2.

trol, irrigation storaga and power developmant

describe the condition or the dem and 1 a appurtenanf works as th;yﬁh.
Tound 1t on an inspection trﬁp during the ueek of December 10 1939 ar
in this 1atter mnde roccmnsnaetions ror ropaira. w1th the ezcaption o
.thi spillway, no unusual rupairs were. conaidsredlnecessary. It waa‘:.

reccamended that portiona or the downstrsum face of tha dam he resur-3__;f

faced; all drains ve Opencd to carry eway lankage, uha lighting circulta’
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_the parapets and the roadway on top of the dam.‘f-v

Soma damage to tha spillmay was observed Comprassion‘failures ;*~f

could safe y carry the quentity of water for which it mas%dssiﬂned‘,wj”'

It was recomended -

"that detall flood-control and spillwey capacity studies l
be made in the light of preoeut—day conditdons: .and all. aveil-;,
able 1nformation., Depending upon. the’ results qr i AR
hydraulic model tests todetermine the spillway“operating con~ ‘E
ditions and requirad remodeling should ‘be made."

3. The qpillway. The spillway iz*located at thegwest o: right

{figure 3) The cresg at elevation 4 407 ‘13 295.reet long.‘and 11 2

Teet balow tne roeﬂway over the top of the damr‘

descrzbed as conaiating of three sectionaj  V'

{B} a transiticn channal and (5) 8 chute.

tion includes rour lO—foot diamever cylindar—gate outlets which pess‘

:undernaath the crest and dischaxge upon the apron.f Tbese cy inder—‘fﬁ”‘>' :
fgate outlets increase the sPillway capacity and permit the spillnay o
to diacharge when the water nurface in the reservoir: is bef«een

slevetions 4396.0 and 4407.0. The transition cbannel bngins on the v.;”
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8pillway apron at elevation ¢381 6, station O&OO anﬂ joina the chute’
st elevation 4347, 50, station 1420 76 (figure 5);E6The chute 50 reet
wide, axtends to statjon 1’15 et alevation 4805.01‘ Tbe total drop
_trom the crest alevation 4409 0 to the mouth oriﬁhe chute, elevation
4205.0 1 202 fost. " _"“ e
Pith the water surfaee at elevetion 441Lnx:f;ur réet‘abopu the
creat the apillway will discharge approximately 16 000 second-reet \;ﬁ
8,G00 second-faet over the crast and B OOO sacond-feet through the
cylinder-gata outlets. As tbe weter surrace rises above elevation jl_ff
4411,0 the apandrel arches forming the roadway above the crest will
'reatrict the rlow somawha‘~ Howaver befora thﬂ water could riae’so”“;3”
‘high, that thera would be dangar of ovartopping tha ﬂan, the spillway
d1scharge would reach 55,000 second-feet, ‘te maximum tlood that 1ssffaf o
anticipated in the Rio Grunda River. ffum‘:"‘””"f SRR
Thia spillway ‘was not bvilt a8 one project. The‘cresﬁ seétion
innluding the cyiinder-gate outleta as shown in figura 4 wae co'”J

pleted 1n 1916 " The construetion of tha tranaition chennol and o

downstraan waa dalayed xor several yeare, end waa not completea until

1922, PFrom the beginning there was uncertainty as to the proper o o
location and alxgnment of the chute. While it would have haen desirable » :'ﬁ
to locate the chuta:at right angles or normal to the axia of thei‘
8pilliwey crest ths terrain was: unfavornble. Whan the crest section |

- wag under coustructicn, betore 1916, it was evidently planned to turn
the chute about 23 degrees 45 minputes to the right or the normel of

the crest, looking downstrsam. Accordingly, the tunnels of the
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cylinder~gate*outlets:Hid;nbt,goﬁunder tn crest nt right angles to S

rormal of the &xia of the crest Acccrdingly tha‘chute was located S

40 degreea, 45 minutea

40 degrees, 45‘migutas;;ﬁoqfibwliﬁtd;ﬁhéEéhufe g

west . wall At the tima or the construction of th

all, and model: studies to assist in the hydraulic deslgn of such
structures were not commonly used. While tha chute waa deaigncd td 5
carry .a flood as large as 35, 000 sécond-feet inaurricient consid-f¥} éi
eration was given to the -affacta of 8 cbange in direction or the rlou.
Water flowing down 8 steep chute in uhich there ie 8 curve will

pile ap or form a standing mave on the outviﬂe vall at the curve. Tnis




wave will be rerlectod to the opposite channel wall rurther ’ownstreem‘f?iﬁ

then rerlected back again, and: ‘80 on: to the end of thﬂ

a chute es. steep 88, that at the Elephant Butte spillwayfthe height of

such 8 standing wave could be several times the depth!o «f ow'in th

Channel.
Prior to Lhe 1nspection of the dam by R. S4 Lieurance nnd R.?
Blanks, Dacsmher 10 1939 tha spillway had never been uaad but

inferred in +heir report or January 3 f1940 silting of this dam

their height was graatly diminished., In the lett} 0 f ceptember
Fiocx amphasizea in- paragraphs 6 to 9, iuclusive ‘ het the existing‘

cbannel is ccmpletely inadequate to handlo large tloods vand that e

* Por»additional-dnrormat*on on thie typa of rlow see- the raport -
by A. T. Ippin end 'R. T. Knapp "R" Study of High valocity Flow
‘in Curved: Sections of Open Channala" ;prepared at -the. Callfornia-
Institute of Technolqu for the Lns Angales Flooﬁ Control.
District, ‘March 29, 1936» B




A, ALL TOUR SPILLWAY CYLINDER

B. SPILLNAY CHANNEL, ALL FOUR CYLINDEN GATES OP®N FULL, DISCHARGE 2,093 c.f.s.

ELEPHANT BUTTE DAM SPILLWAY
DISCHARCE IN SPILLWAY AUGUST 1, 1941
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model studieé éhbuid:bé made to show ths action of the spillway efi"

large discharges angd: to determine ﬂecaasary:alterations to m”ka 1t ;

the chute,‘station 7+15 00 until tha majcr pfoblem,Q 
flow down the trunsition channel and‘1 fﬁ o

{section 17),

.frigure 78). The creat section which>1né1uded the"pillway abové‘ uif_%;
alevation 4‘81 5 tbs:cylindarngate out;sta pi S oidmas
was built as @ box in e | _.L _7-"

neat cement cast between them. The cylinder-gate outlets of,threefl
inch eeamlsaa tubing ware caat 1n plece.. Thﬂ eylinder gateﬁﬂwero".
: nountgd on pin supports and fasteued to the piers. The piers and

m

arch roadway waru maﬁu or redwood hald in place on’ the erest by pine

- 1t wae necessary to 1nclude ‘the arch rcacwey in the modal bacause“as,; f'

‘atorementioned the. spring line or the bridge arch at aluvation 4 4ll1~i
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second-reet would bP arrected by the afches.

The transition cbannel beginninglat the downs*ream edge of the
spillway crest seetion, at elevation 438i.6 or, stationw0+00, va
‘built by formiug plywood sides securedhbygéne-inch lumber‘fo;mé‘
templetes. Nest cement was then poured“etween thés sidesi€$ﬁ§§r¢ ,
the f'loor of the channel iR il

The - chute, beginning at station 1*20 76 and”ext“ diy
*15.00 was built with treatad redwood
asbestos-cement board A special?sur ey was'
ascertain the elevations of the floor 0! .

‘ céurately'as possible;

6. _The procedufe of thé tééts. ln tasting the model the’pri

cipel objective wes to obaerve the manner and extent‘to whichm
water. piled agalnst the channel valls of th

chute, Photographs mere adequate to record most obsarvationsland

spillway was: exceedad -or the desired cepacity éf 356000‘sacond feet

was reachad. Discharge was meaaured by the laboratory venturi meters,f
The water surface of - tha roservoir wes maasured by a hook gape lsucb
records being made only during calibration tests on the: model (aaction

18). ' Prescures werse measured by piezomatrlcrconnections lbcated es

. the requirements. demended, (section 9 and - 14).

1s




Slope adjustﬁents to cﬁrrect foi fnughness iﬁ‘the model ﬁef§ ﬁof‘;f
attampted because the natura of tbe correction washuncertainwas far
es the particular type of study was concerned By;the very nature(or'wfﬁ i
the problem the tests were: mostly qualitative studies in which the;

:effects of slqpe corrections vould be immhteri

7. Model studies ‘on’ the exis;_ggfspillmay (1941»}

svillway dasign as of 1941, wes stud ed.witb“the_model at dischaﬁ .
from 2,000 1o 20 OOU second-feet At 8" diséharga of 2 QOO second—feat‘%l“ﬁ
through the cyiinder-gate outlets - comperable with the prototype rlowé{f
which occurred inm 1941 - there wal aufficient resemblanca to the‘prﬁto—;jl'
type to assure that the model studies would be'reliabler(figure B)

Water rrom the cylindar-gata outlets striki":;:”“ _.‘ - ‘
transition channal (tha lart wall looking upstfeam in figure 8) pil

up to form Btanding waves along thia well ;mEntering the chute the

water apraad but tanded to form._cr}reflact a standing wave on th .?L
east wall near station 2+45 Thié general pattern xamained the same:{:gt
as discharge incraaaad although the haight of the waves ‘on fre west

wall mcreasad the wave on the eaat wall naar atation 2*46 becana‘;x
pronounced, and another wave formed on the waat wall/rurther doun; |
gtraam, near. station 4+eo.l ‘ | | | X e “ :

At & discharge ot 8 OOOIaecond-reet rater began to splash over'w

- the west wall naar station l+20 76 where the transition channel joins"”
the chnte (figure QA).‘ As the disqharge increased the sp111 over the.'L

channel well beceme grester, oécu?ring alsc where the other waves.
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'the west wall in front or tha sxit or the lert cylinder—gate outlet' o

ovar the west wall near station l+20 76, over tra east wall necr

station 2+46 and over tha wast wall necr staticn‘4+90 (figure QB s

Increaeing the discherga baycnd 20 OOO second—faet rapilly neressed:

the quanti ¥ spilled

econd—reat at a dischurga of 20 000 second‘feet chardlecs offthez

quantity, Shie spill over tbe walls could ‘no ba'tolerated because

the backfill and fouudation rock contained”ehale which would ’uicklymﬂ

eroda. It rollowa that the capacity of ths eristing design:was‘ﬁ' ”“i

therefors, only 8 OOO second—feat

8. Pressurea on west spillway wnll._ Studies on tb
dcsign included prassure mcaaurements on the west»mall or ‘the tran—
sition channel and chute ror diachargcs of 8 000 12 000 an_‘ls OOO

gacond-reet wi*h the cylinder gates both opened and clcseﬁ ‘7?péf§:"?

location of piezcmetric connections cnd a tabla containing meesurementa s
&re shown on figure 10 Al anticipated there wac 3 :‘n ¥

where wamer piled against the wall Nb unusual prassura

<

such as negetive preseures could be observpd It was concluded_trat

no add tional pressure "saaurements would he necessary until thc

fioal. design was obtained

o, Tamporary walls to‘protect ugainst anticipated rlcods in 1942,

A spillway capacity or 8 OOU second-feet WEE comnl«tely inadequat93
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be 1nstullod on ohcrt notioe.c Thsse walla nera eight aatfhigh
built with 3~ by 10—1nch 1agglng raatened’t 6~ hy's-inc” posts,;

The posts, 16 rcet 1ong, -eru to be faatanud on tho outsid ior; h°ﬂ 

:tanpornry wnlla but this wua not connidernd
temporary proteihion,‘. SN i | ; S

t would: ba poasibla ta une auch 5% achene ror parnanont _
spillway altorntions by 1noraaaing the height or tha existing

channel walla.. Howover. nueh a plan -ould not bde practical haoauas;

thuyadditionaluunighxa-orvtho:axtendodwwalla,win concrete, would be
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-.ta:l.ned. In a "!tanorandun ,-rcr tﬁr

3 ‘rhe action
vary cloaely, and temporaryvprutacti
k'ﬁtmber nalle which nay he soen in ;b photographn (tigure
,l":). were evidently et tho cormct looatioﬁs., Thoae‘ looationaé‘}_.'-ﬁ'i',_-
~were" prodictad frqn tho nodel 11: had been expectod >that the |
| '_proteetiva wnrk would not ‘be - mcesaary for diachargas ma.llor oS

than about 8 000 seconﬂ-—toet sand tb.is naamed to bo tho oaae._:_i}”." .

_ Althoush ‘the timber was wet by lpray to auch an extent tlmt
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exible voluun or watur against_th

85000 aaconnufaet The cauaa ror this

?,ena on”and antrain— o

Eheretora. in tha prototypa the wavea 5

Tmanent spilllmy altemtiona - Bafrlaa

oll&ying testg,invpltinsfjéﬁﬁbfiff“'" ’




o A. THE PROTOTYPE, DISCHARCING APPROXTMATELY 7,000 ¢.f.a. JUNE 5, 1942.

B. THE l:40 MCDEL, DISCHARGING B,000 c.f.g.

ELEPHANT BUTTE DAM SPILLWAY .
COMPARISION OF MODEL WITH FROTOTYPE . e




‘chnnnal walls.; Thaso 1ncluded barrlas dantataa trsining weils

‘and channel covara,v. L*

in & unirorm mannar. In all rour ditterent errangemants of
3bafrles ‘were Plﬂoed acroas the tranaition'aectinn anf ' sto

(rigurs 15) None of theae a“rangemants raduced the amoun

Taats with dentates, nentataa on the*

a more unirorm manner. The“efora wedge-ahapeﬂ dentates.ware

‘respact to asntntes in thﬁ adjacent réwﬂ. T  oy Tour. 7
Toet wide rour teet high thrae feat rour dnahes thick at ~tha ‘
base, end cne faot thiek ot the top. e ' ]
Tnesa dontataa-woro aatisfactory ror small diucharges bﬁtw‘
' “nppeared to be worue tﬁan nona at all at large diaohnrgea 1n‘t£;tjélf;mu-

they tendad to raiae tho uater surfaow, apilling more wﬂter than
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ever over the . chnnnal walla,f‘Ag.in tbs*kaaeth.tha barrlea,‘
changau 1n tha spauing and alignnant oriths:dentatau didﬁnot
improva materially tbe rlow conditions dn the ﬂpillwn o nnd 1t
was concluded that the . uae .0 entutes alone would be;unsatia

Tact Ol'Yo

“with the dentataa, Two t'ﬂaining »waJ.J.a lG

placed as shuwn in figure 15. The obJaot or‘the walls wns to as-'3} 7“

sigt the dontatea to divide and spread;the rlow in the transition“?”:‘

section. This arrangemant ‘was good ror dinohaxges to BOYOOO
sacond-feet, but at greuter dischnrgaa nater nvertoppe

wall of the transition section (rigura IGB),

spillway apron nbove the beginning of tho tranaition oection,‘.

gaction below (rigure l?d). Thia oonbination did not work ax wall
es the rormar arrangemant with high truining walla rbr water
overtopped the channel wulls at dinchargoa greater thnn 16 OOO 5
'sacond-festc(figure'lvjn; Hawever, 1n contraat with the rormer kY
Arrangement (rigure 16) the combination - with low training walla
{(figure 17) .operated bettor with the ¢ylinder gates opan.

13. Teasts with trninigg walls. It becamn apparont that

schemes for diecipcting the. eneray of rlow and spresding the water

:LZ}F'-}. o




B. DISCHAREE 20,000 c.f.s.; CYLINDT™R GATES OPEN.

1:40 MODEL OF ELEPHANT BUTIE DAM SPILIWAY
CONTROL OF SPILLWAY FLOW BY DENTATES AND TWC HIGH TRAINING WALLS




B. DISORARGE 18,000 o.f.4., CYLINIER GATES CFEN.

1:40 MODEL OF KLEPHEANT HUTTE DAM SPTLINWAY
F SPILLWAY FLOW BY DENTATES AND LOW TRAINING WALLS

CONTROL ©




ovor the tmsitlon aeot:lon 'ould not”’ work on’ tho l:lophant Butte
epillway, and that tho wator would hm to ba gu;lded 1nto tho

ohute in scme other mnner. 'I'harofore the dantatu wero renovod

1#20.76 (tum 19)o Alao threa 5 Ss-foot nlls we're

_-'-rhis conbination operatad satlsractor&ly ror Aiache;rgt ; up to
25,000 aoeond-fent. “The prinoipcl ditticulty was. that the lmr i
walls at 2ach end of tho erut reducod thsa dincmg‘ W'”;{the »

crost.. Accox-dingly, thoao orut walla woz-a rnplaced ‘uy our-— |

hanging aeetioul or batrlea on tho chunnol nlla ‘uuedintoly diawn- e

owrhnnging barfles to turn the wator domrds:;" :  ‘

This m tha flrat nrraawnt to aoeunplish tno‘.
results dut 11: us not ntisractory rrau the.&tmdpoint ior_ ppea
ance and tho low trainl.ng nlln wculd ceuse nuch sprasro ';'-According‘ly,"‘f‘f’

high training ulls wra noxt conaidcrod (tigura 19) Tho objact

was to replace several low 'nllu w:lth n ningle hlgh ull. In .,1

additlon the onrhanging baffles on tha ohannol walla warn remvad

A nunhor of conbinationl of walla were triad rrom -hinh a con- 2

binatlon ot two 'alls was salected for .furthor toat-, nlla B
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end F. The section or wall E nas nude convex to rom a rollar Lo

‘to turn’ the water towarda tbe eaat channel

" ‘geotions of thiB tnrpe of "ﬂll vere *”’d ol

. " ‘holding water 1n the' channol for " lows np "t__

‘However, - when tho mrhanging ibai'rlen on the channel mlla “m_'-.-
replaood to’ prevent wator rrnm spluhing over tbo tranaitil‘m,:,‘\\ ‘::l{
ohannal thu dinharga uapncity un 1nenaaed to '!0 000 aecond-
, Teet, | ’ Co

14. Tests w:lth ohannel cover: and mrh i . barﬂ.os on

_ohannel walls - the ﬁnal dg !ﬂw, Training mlla S

than nny provious lchm triad neverthalesa thay wcmld not be

. matisfactory because a l_mge anount‘or gpr,y wuld ’vbe-*thrown

‘into the air,. and the pmasuro or“ nta:f magainat the walla"‘:" ould_. k
cau~e a. centihver aetion roquiring n haqw roundat:l.on. To i

avoid thess: undasirable featurea a ohmal covar o'mr a portion '

-of the tranaition section wae auggaated ror the co'rer would

.Fetain nuch apray, and +he cantnaver action on :-:the train:lns ana

muld be eliminatad.‘ The arrangement ahm on rigure 2 "

- ‘ A =1'irst =tr1cd.: The saat por*oion or =the *tranaition aaction na

-coverad betmon utation MO am‘! the ohuta cntrance sta

:‘The overhnging bartlos on tho ohannel wnlla wera also includad

.ainoe they: wore rum to ba noaussary 1n prguou,, “8“9 ,‘ e

Wator flowing ﬂown the transition aonuonzand 1nto thouvchute

- : -did so- ln B unirom nnnner, the undeairable st.anding waves be:lng

'elininatodo ‘l‘he aasign was edequata Lor the mimun diacharge

or 3!5 000 . aecond-feot -and was. thareforo considered a8, an approaoh

to th‘ ﬁ“l dea:lsn (ﬁgure aom. P‘msaure neaauremonta wers made



B,

DISCHARGE 35,000 ¢.f.n., CYLINDFR GATES CPeN,

1:40 MODEL oF ELEPHANT BUTTE DAM SFILLWAY
CONTROL OF SPILLWAY FLOW BY CHANNEL COVER
AND OVERHANGING BAFFLES ON CHAMNEL WALLS




.thu channel cover, and on thn understé

of tha rinal d.sagn -ns not conaidoredf‘

Jthp yrdblon tor the arrangqnent and nppoarance mada it obvious

the rourth s chennel eover."'
- of pravioua teatu, single trainlng unll down tho trnnsition

nmxt~nrr¢ngeaantﬁconaistad of three unlla or fins partially

b PG

were made on both‘uidea or the trnining wall cn the underside ofﬂf "3

1 thefovurhanging barflesff;;

to determine loading condition- for thu atructural design
(rigure 21}, R o 5 ‘

The final design was avclved by moring the entrance_of tha

cov-rea saction downstream to reduce the

:'e ‘EEP nr'the covar

at ite entrance. cond‘tiona wero noﬁ mtarially_fchanged by- "

moving the entranca cover zohroat downatroam frun the‘boginning:—
of the transition nection at atation 0+00 (riguras 1 andkEBJJ

At merimom discharsa of 55 000 loconn—feat all conditi*nnrwarn

aatilfactory axcopt that uavas uonld aplaah cver the entruns 'nr

the uhannel cover (figura 22i», Such splash waa not critic

houuvor, beoauno ths cbannol cover would ba of conorOtu and so _T

arranged that the -atar npla-htng over the top wuuld%roentor
the uhuto bolow. . 4 ' am ; high wor
ruduce the amcunt or lplaah on’ thn ,ov-r

15, Additional tustl on epills

ﬁrh;;ehéghai*va§rﬁ

thet 1t 'ns an o:pod‘ant to rore¢ tha apillway to Iunction proper

Pour additionnl tests were nada, throl ualng training wulls and

The. t-uta Iith trnining walla were prncticelly a repetition +i'f'iq

ves good tor diaehargos to 20 ,000 aecond-reet (riguro Eﬂ)a
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8. DISCHARGE

33,000 ¢.1.8.,CUTLET GATES OPEN. NOTE WAVE TOPPING CHANNEL COVER,

1:40 MODEL OF ELEPHANT BUTTE DAM SPILLUAY
CHANTEL COVER AND QVERHANGING BAFFLES ON CHAMY'FL WALLE
THE FINAL DUSION




B. DISHAHIE 20,000 c.f.s.; CYLINIER GATES OPEN,

1:40 MODEL OF ELEPHART BUTTE DAM SPIILWAY
CONTROL OF SPILLWAY BY SINGLE TRAINING WALL




 %ru1n1ng unll (rigura 24). Tha three rins weru good nly for . ﬂﬁ

- dischargos up to 16 000 second-teot-f‘

- }transition soction. Hnwsv.

ﬁ‘“‘ls. aniaionn to‘cylindor 54&0 °“t1°t°-

'the cylinder-gata outlets. Tranchna wera cut 1ntu the‘

_}1& tho lxiating atrncture%thn water‘ ad‘t,ﬁrila abova'ths rock

'Jl"zlr at elevation 4396 0.‘ By auuh altaration a greator ennrgenﬂyQKi;f ; ;; ,,f}

s atorlgs cuuld be utilizea for tlocd eonzrolu. ‘;LTM ;
L ﬁadol tosta 1ndlcated that the tunnala would oparnto satia-

"tnatorily. ezeopt thnt & Yortex would fom at the antrnnoe or paoh

&

..\F‘.' 2auiary o




B. nIscHARGE 16.000 ¢.r.a., CYLINDER rATRS oppy.

1:40 MepTL oF ELEPHANT R
CONTROL CF SPILLWAY FLOW WITH

DAM SFILLVAY
"HREE KICH FINS




a. nxmmmmmmnmmwm
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1:40 MODEL OF ELEPHANT BUTTE DAM SPILLWAY
REVISIONS TO CYLINDER GATE QUTLETS




outlet .mg‘m -253} .

It nnn ahown that the quantity;'fgwatar

‘the model was: enlaxged to 1nslude tOpography’downstrsam.from
’ tha chute, tho river bad and tho ndjaonnt banks st the root or
the dea - (:umr. aw - o |

T'lte 1ndieatod that ‘a’ hydraulio ju-p‘would cour ‘”“ 8 -

mouth ot the nhnta ror diaehnrges lasa than

?Oo‘sacond—reet

'Fundnr nor-nl rie njconditions that 15. wi

alcv:tion 4216. At larsefjdiacharg-sﬁtho -Jum

" Pt”out orvthe

ohux- and the uater cnt‘ring tho tailraca f_nnod to IDC -
the opposite bank. Thta condition wae alao obaerved s.n'the ‘pro-‘- "
totype at dischnrgaa aa larse as 7 000 aeoonﬂ-root -and describod ‘ 
in D. C. lccon-nghw‘a roport of ! Juno 16, 1942. ; “ -

Py diuchargeggroatar;thanflﬁ,ooo;aecondqtoet thb-ioaal‘in—.

dioatsd that the opposite bank would virtually wesh away



A.

B. DISCHARCE 36,000 o.f.s., SHOWDNG FLOE JROM GEROTS WASHING ANLY OPPOAITE RANK.

1:40 MODEL OF ELEPEI!NT BOTTE DAM SPILLWAY
DISCHARGE OF SFILLRAY INTO RIVER CHANNTL




(figure ‘zsm)q 'rnu condition meatod tho

but; es Mr. l!oConnughy ni _ted 1n hi' :.-oport such cole ar- upensiy

4o build amd in viaw or tho 1nfraquont int-rvala at which 1urga dio-

charges will® uouur 1t 15 more expedient 1.o rapair the reaulting f -

damege. For thia rouon no tuts \m'-e mado

relationship o.f dincharge to water aurﬁoe ..elava 1onl'1'a” ahovm on’ :
figure 27 ror both the exiuting and -.tinal dasigns.; 'I:hese‘curvas‘ |
include diecharge through tho rour"' outleta under thoic‘rest‘with‘
their gatas wide opon at uater su ‘ elovationa ':‘lea‘a than 440‘?

the combined diacharge over thn :crut and through the four outlats

at low heada on the oreat. This waa ‘evildant vchen the’_._’__
coerricient Tor the crut was' con;puted (rrom Q K L H / . whex;e |
Q » discharge, K = the coerneiant L: E nat length or crest and ‘
H = head on cﬁat) and rctmd to ha too large baeed upon - experience."‘
with other crast_s. From the nature of the data it was believed

that the gagé for messuring hogd v_mg urogd. about. 0.01 root too

. high (modsl) which would eccount for this higher coefficient. No .
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I

data on thue coarricionts are. preaented 1n this report beoauaa
they would not be - ot‘ any valua, and rurther, the modol had to bo

dismntlad berore any checks on tho coerriciente could he obtained,

In the ‘mofel of ‘the’ originnl d-aign th i
the cylind-r gntu m hnve bun muursd 1n

X[snner,

s

below the olbon o:t' tho outlots ao tho outlet ,,did not,ri

ever, thare ‘was nom quaution aa to whethtr the autleta would

in the pmtotm ror the a:lr pookatu cnuld ba': eliminntad 1t

and would glve 8 lurger diacharge through thu outletu 1n th. ‘ s
wctel Shas 13 the oty 5 e ot mmmmnb-

caude the fayumGr snt ‘sf'nra to sbl oliminutod anf the entira .

outht deaign chnngotl.‘i

m;&

19 Ahatmot or comaggndenoc.

‘Desocember 7, 1939 Iluorandu to :fa .'f. Blank tm -T 0, Eo Hmoak
‘requesting 1nrurlation concerntng ‘the oonatruc-—

~ o tiom.of the- apillm ,at Elophmt Butte Dul -

" -show’ aveilable informati resent

exoerpta Trom letters.: t

April. 9, 1941, from us enginser:

édoscribe ‘the himtory ‘o thO_:. 2of

kapilluy at J!'.lcphant Butta

'"thonev;daaignno airpucketswouldfom. SENE

Jenvary 3, 1940. :Lotter rrom R. S, Lieuranco andr- B ‘
. -Chier: lnginear, doaorioing oonditian at Elephant
‘Butte :Dam_ 28 they found it on’ inawcn don trip
,duri.n‘ mk o:' Daombor 10 19390 1};

July 10, 1941, -!-hgru: rrua I. ‘R. Plock to Ch:,ot Engiuaer
: statipg thet reservolr has xeacred maximum o
elevation, mﬂ will- ‘%08t -apillway under. limited
discharge,

LT




July 15, 1941,

. Sept. 4, 1941,

“Sept. 19, 1941,

Sept. 19, 1941,

Sept. 26, 1941,

.

 Latter from Buparintendont t0 the rcuminionurm .‘
_tranuutting prints and’ mgativoa of. lpillmy
d1scharging for" first time. .Tuly 12‘ ;and 13, '

Alno, nlippings rro- looul nonpuparl.

_.Latter rron Buperintondnnt to, ch:lof .lnginur, i
*ancloling ohronolagioal ‘record of the apillny-
‘gate ‘operations and phni:ographa ¥ :
6,y 7)) <8, and';

m-tcd.‘ Alao :

._';roquontixq tepocmphy or the rinr_- botton ror
;construction
mepillway; VL

hier' Enginuar to Buparintendant‘

5 »utating that. inodel oonstruction has begun;
‘testing possi‘ole in-c‘ithrea or four weeks and
asking . ‘for- interpmtltion or pqragraph '? or
: 1att-r or Bept«ambqsr B S

ghttar tron Buparintendant to cmer Enginoer, 1;1
‘answer to° latt-ra of ‘Beptember 18, explaining -
:uuning of ‘paragraph .of 1atters or Sotpember &,
and ateting ‘that’ topocraphy or stilling pool ‘13

i ?boing ohtainod.‘

. Nov,.B5, 1941,

April 18, 1942

CApril 23, 1942, .

April 23, 1942,

.'/ Latter rrom ,porintandnnt to chiar Enginoar‘ en~
ft..louing drawingl ahoning actual ‘elsvations o

the floor and top.of ‘the walls of the’ ‘spiilwey

?axplaining differences - £ron original plana.

conditions of . rbackrlll along ‘spiliwey. Also a8

'.-drawing or topograp!ny of mailling pool

.Lattor J‘ron .Ohicr B:mineo ‘Superintendent O
‘requesting. Aaril) ‘holes ‘to determing conditiom or”aj:“fj‘._ o
apillway *{n oonnection with npillway alterations.‘ L

"'{'l‘alogm 1‘ron chiet Enginoor 1o rinok stating )
*that dri.llﬂug uy bo darorrod until urtor rluod S
-'.”ouo ,,:_" . . E : .

Lot’oe T r"m Superintemdout +to Chior Bnginaer

[atating shat apillway: Adischerging 2,500 second-

feot with probqbility of greater rloodu, and

thlt driiling nut advieadble, 4lmo received




ApTil 23, 194pi: |

(continued) o

April 24, le42.

April BS5, 1942,

April 28, le4p,

lﬁy ;23’ 19‘20

June 16, 1942,

_ “Telegran £ rom Chie

Do submerged for severeliyears, . T

modiately, .

Letter from Ohies ‘Engineer-ito
- ‘reply ‘to Aetter of April s
drﬂlingnayhopnltpom ,
. ‘apiliway ‘BE508.:aNA Do 1w:
made by ‘next Warch.

| ifihtt_ér_,trbn"-.chiqf,%ﬁg’.«.‘r__ 0 ‘Super: ent, ... - %
~ Btating thet the Dénver office ‘was oonderned with .-

the spiliway .capec ity for ‘the.2943 £lood ‘aemson, .
“that ‘there ‘were differences o opinion in'the - .
Denver office, and “that the supserintendent: a
Views wore wanted; . SRR T

[EASI,

‘Memorendun for ":ilf,_‘:.‘K_eqhéi-fﬁ;fbjfaﬁﬁ_‘:Q.C" . Iloconaughy, e
Inspection :of Elephent Butte :

Spillway end other

observe flow.over the spillway up. 207,000
‘mecond-Teat :_,;;’chati_‘qn,:;or“ timber nlls wam:

--atructures, ;A report of an ;1n'sp‘e.¢t‘ing‘n.tf}i§ _.‘:::g"g L

‘indicated i_b?y__ff;the"f‘addéﬁl ¢

. ‘would net be pecnss

Juns 23, 1942,

8,000 ‘8econd-faet also o rroc -

the ‘top 6fthe channel walls :84°9,000 gecond~ ..

foot discharge, ‘Other works .downstrean from
Elephant Butte Damcbaerved, .

| r.‘e_.‘teq_rf-i;rro.-;Supgu-iipfaaam to Chier. Engineer, in:
_Teply ‘to letter -of :May 23, :and’ ‘others, enclosing

:showing ‘the -oonstruetion. and ‘presept -

| qondit ions of ‘the ‘#pillway, erest, gates, and -
:-gii;ogporu‘-y-::;ropa.irl‘;,' %0 ‘assist ‘the -design.

department in “sonnection wity ‘the. spillway. TO-
visions, Alseo, superintendent's ‘view on the
1943 flood adcimson ip that it _15,'un11kolyntbnt_‘_
abnormel flooda will ocour, :and thet spillway -

Tevisiona should be delayed untf] better times,

‘ £ Enginser to Fiook, stating:
_ _.thatg-;oqnetmq;‘ionf,f’or:.tianr.i’-,bullﬂiqqda\;on‘{‘tha‘E-‘:‘ B
'“-_‘Ipillﬂ’qi«‘]ﬁduﬂlﬂ"lb.‘?'i:ﬁt‘lﬂﬂd“_14 B S



July 23, 1942, Latter from chict Engineor to. suporintandant L
‘ “'4n reply ‘to latter: of June 25;’? tating that 11: i
Y im uatiaraotory to po.tpono altentiona to the
-#pilivey, - Also that' & diemond’ darill will ‘bo‘i
anilnhln to oxplor- tha roak undu- tho apnlway




