
Albuquerque, New hbXIc2 i 

June 2, 1931 

Subjeot: Flood PlroteoCion of Lmpp Navajo Indian Sohool, 

Lsupp, Arieontre 

To: Commissioner of Indian Affalrs,  

Washington, D a  C. 

I. In response t o  your telagraphio i n s t r u o t i o ~  

of May 26, 1931, reading as followea 

"9h. S. P o d ,  
Mraotor  o f  Irrigaklon, 
Lmpp, Aricona 
Regarding your investigation Leupp Sohool may 
a t a t e  Oongreesionul Comanittee Representat;ivs 
aad BMpt O f  f ioer  who reoent l y  visited aonool 
were impreeaed with danger t o  buildings by 
flood stop oomnittee feela prompt aot ion neom- 
sary but rekuotant t o  support l eg i s l a t ion  in- 
volving abandonment of  plant without abundmt 
supporting data period heme Dan Preston md 
yourself appointed t o  t haroughly inmat iga te  
and report  upon oondition period Supemieing 
Engineer Neuff er v i e i t  ed soh001 with ua and 
o m  furnish ycu additional data. 

Rhoadem 

a oondt tee  oomposed of W i l l i a m  S. Po8t8 Direator of I r r iga t ion ,  

Indian Servioe, Washington, D. 0.1 Porter J. Pree%on, Englnear, 

Bureau of Reolmation, Denver, Colorado; and Lieut. John Pad 

Dean, Corp of Engineers, O f  f ioe of  $he Chief of Engineers, U. S . 
Amy, Washington, D. C., was oorrvened at  Leupp on May 26, 1951. 



2. The Leupp Indian Sahool i s  boated in tho valley 

of t h e  L i t t l e  Colorado River, 27 m 5 . h  aorthwea-b iPo rm Winelm, 

hieem, It was e a t  ablished in 1911 and oonsiets of a group 

of buildings oovering an area of 90 aareaq of wldah  86 are 

oonatruofmd of oandaCone and the  r a i n d e r  we frama oottagea. 

The SQhool buildings inolude a pmor plmti, and a l l  are  equipped 

with a domest i o  vraCer eupply 'and lrifh s m r  a p t e m .  The 
I 

pounds are  provided wikh a i d m l k s  and rtreets, shade Crees, 

ehrub'my, and lawns, The administration of the Leupp Indian 

Jurisdio%ion i s  looated here a8 w e l l  as t h e  separate salw,lr 

for  boys and g i r l s .  The ju-ranile population amounts t o  about 

400 persons between the ages of 6 t o  16. The adu l t  population 

i a  about 100. The Sohools are mairrtained as boarding insti- 

tutione, t h e  ohildrsn being separated from t h e i r  parente duri-llg 

the soh001 year. This plaoee a great reoponsibil i ty vyon the 

ruperintendent and teaohers t o  see thtut; ohildren of -t;hese age8 

w e  mt eubjeoted t o  any flood hacards. The ssoltri ty Pram 

floods musO be suoh as t o  relieve the f ea r s  of t h e  paremtee 

The effoo-bive workmen i n  oaee of mergenay o o ~ i s t s  of about, 

10 men 0u-b of the pereonnel of the Agenoy, The noarest aaaiat- 

anoe ae t o  labor 03: a a t e r i a l s  i a  at Wixwlow, 27 miles d i a t a t ,  

The telephone oarmnunioation i s  only part-time 60 Canyon Diablo; 

fram there  oammunioation with the outside world muat be made 

by telegraph. 

-2- 

+ 



r - 
* 

Hlatory of the Sohool 

3. The Leupp Sohool k a  mtabli8hed in 1911 r i fh  

a oapaoity of approxim&ely 70 pupils. In 1921 a plan nae 

formulated t o  cwlargs the Sohool, inoreasing the oapaoity 

t o  400 and t h i s  oonatruotion program wae oarried on f o r  

several  yewa nnd a t  t h i s  time muoh has, been done t m d e  

t he  oompletion of' reme. The oonstruotion ooats of t h e  

bulldings a r e  oarried at a value of approximately $326,000. 

The present replao&ent r e lue  i s  probably not islo. than 

$400,000. This includer: Improvements i n  grounds, aafw aad 

sewer eptema, but exoludes equipmen% whioh oould i n  t h e  

main be salvaged in oase of removal of p l d .  

4. The Sohool w a n  established f o r  the  Indians 

residing in the  Leupp Navajo Indian Jurisdiation. The 

population i s  approximately 2,000 and for  t h e  t h e  being 

thilo 8&001 i s  oawidered of suff ioient  s i z e  t o  oar0 f o r  

a l l  t h e  ohildren on t h i s  pwtiou1e.r reservation. The mah 

off ioe f o r  t h e  Leupp Indian Juriediotion i a  looatad on t h e  

Sohool grounds A l l  SoSool matters, ns well  as Resenration 

mattes a, are taken owe of at t h i s  offioe. There Is a lso  

looated on t h e  grounds an kgenoy hospital  h i o h  owem for 
. . 

t h e  2,000 Indians residing on the Rewwvation. The Sohool # .  

. . 
is  equipped with a laundry having moderti 1-xohinery, most . . 

of whioh was purohased during the pas t  two years. The . .. 

bakery also has modern equipment oonsisting of a bake m n  
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heated by d i s t i l l a t e ,  e l eo t r io  dough mixer, ernd an celedrio 

bread and oake mixer. All quarterr a r e  i n  exoellent rhape 

c~nd adequately equipped. Flame gae ha8 been ins t a l l ed  In 

two oottages and p s r t  of tho equipment is on hand t o  install 

f l ~  gas i n  t h e  hospital ,  

6. A serious flood was experienoed on April 6, 1929. 

A t  t h i s  -time the Cahool and Agenoy grounds rrero entirely 

. rurrounded by water and for  several daye it was jmpossibld 

t o  leave these  grounds. July 28th t h e  rame year &her 

flood ooourred ohangtng the  oouree o f  t h e  river approd- 

rrrately h o  miles above t h e  Sohool and ooming direably at if 

instead of following the older ohannel whioh was same dis- 

t m o e  north. This flood oon%inued f o r  approximately -three 

ueeka and during tha t  time it was tnpossible t o  haul my 

freight t o  t h e  Sohool. During the l a t t e r  park of September, 

or  about two weeks a f t e r  the  Sohool uaa f i l l e d  t o  oapaofty, 

another flood ooourred. The water overtopped and t o t a l l y  

destroyed one of the dikes, Thie happened around midnighO 

and by 1 a. m. i n  the morning all the  ohildren and empleyeer 

bad oaoated the  sounds. They omped tha t  nigh* on higher 

land about one d l e  from the  Sohool, After eaoh flood it 

baa oost; t h e  Qovernment a oonslderable aum of money t o  repair 

thq road running from t h e  Sohool grounds t o ' ' ~ i ~ h w a ~  66, 

whioh i s  t h e  main out let .  To date, over a seation of  the  

road aboui; one-half mile  i n  1engl;h there have been plaoed 
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about 2,600 loads of  lmge rooka . I* is  t h e  f looda 

t h a t  ooour dur ing the aohool term period from Septanber 

1 s t  t o  May 31s t  t h a t  makPt the p~obls ln  most d i f  floult. 

Adjaoent t o  the aohool grounds i a  a modern aheep dipping 

p l a n t ,  It oennot be used during f lood eimsa and ha8 

been damagc!, by high water. 

Looal S i t u a t i o n  

6. The L i t t l e  Colorado Rivor h e r e  oa~1pior (L 

broad f lood plain nearly two milea in width, subJeut f o 

ohannsl ohangee. A mile above t h e  aohool, Corn Oreok, 

with 700 square miles o f  drainage area, enters A.am the 

north and forms a spear point  of detrital material ex- 

tending i n t o  the bottom landn. ! h o  milee below Dhe Leupp 

Sahool, Canyon Diablo enters from the south dieoharging a$ 

times large q u a n t i t i e s  of water, t end ing  t o  otruee baok- 

mtcrr toward the Sohool. Immediately below the mouth of . . 

Canyon Diablo the River i s  o o n t r o l l e d , b y  a eons-brirtion 

between bluffs t o  not over a thousand-foo-k Pad%h, t end ing  

t o  bo t t l e  up the floods at t h i s  poinC. Eighteen milee 

below i s  a rook barrier h a w n  as Grand Falle, whiah i r  

the  f inal  oontrol  t o  any re t rogress ion of l w o l a ~  in t h i s  

r iver.  Obeervatious of the o f f i o i a l s  of  the  I n d i a  

Servioe ernd of the l o o a l  railroad engineers i n d i o a t a  r 

p a d u a l  filling in or  aggrading of 'the valley floor* 







form of rnow that oontributer matoh run-off during the 

8prFng months. The plateau region gives i t 8  grsstrest 

yield of ruu-off during the WnUnbr reanon in  hhe frm @ 

or heavy thunder s t o w  and oloudburete . 
10. The drainage area ie largely winposed of 

sandof ones t hat dieintegrat e very rapidly. V4L-; , oom- 

binsd with the torrent ia l  ohwader  of q of the et t%W 

and the 8t;eep gradient of the stream oourser, gir08 8 

run-off ]heavily laden with s i l t  and fine rand. Tne r iver  

i s  oherao-boriced by a broad flood plain hcvlng a width 

of one to two milea betnreon the  bluf'fs for  many miles b* 

fo re  entering i t o  ~auy-on aeotion at Wand Falls. Thou@ 

this flood plain srh~nnels meander baok and forth, llhsre 

r i de  streams enter the  da t r i t a l  oones oPten pumrh the  stream 

fo the further side of the flood plain, suoh as has oa- 

ourred where Corn Creek enter a the L i t t l e  Colorado Rimr 

two miles above the  Lapp Indian Sohool. The river and 

i t e  tributaries usually oarry but m a l l  qumtit ier  of water 

or a r e  dry exoept during brief flood periods. When dry %he 

ohannelr a re  shallow and poorly defined, buk during f l o o 8 ~  

m y  deepen and ohange alignment rapidly. 

11. The Srmnta Fe Railway parallels the  L i t t l e  

Colorado and its prinoipal tributary, Rio Pueroo, ?ram 



the Zuni. National Forest In New Mexioo, t o  winrlar, 

kicona ,  a distanoe of approximstely 120 milee Zlmo 

eqerienoe of this railroad, therefore, Qrr iCa  araa;lf 

years of operation i a  valuable %n traoing the reocs) 

h i r t o r y  o f  the r iver .  fa the  paat ten  yaws tbe  flood 

prohxtion work only of *he Santa Fe railroad in -&his 

. . reaoh haa amrnmted t o  approxbately $1,000 per ' a l e  per . . 
. . 

year. The Santa Fe engineers get; h a t e  that dvring the 
i part 16 years the river bed has risen 8 fed& or approxi- 6 

xuately 6 iaohes per year between Mamans atatfon and 

Win6low. Over-grazing and soma yeare of unusWlly 1- 

rainfall haa reduoed proteative oovering and inorewed 

erosion on the watershed. Ths reoorde of flood dlsohtwge 

of the Little Colorado River are frapentnry and poor. 

A %able of suoh data wit'n referenoe t o these floods, ar 

aas  available t o  the Cormni+;tee, i s  appended, 

ldaps 

12. C q l e t e  topographio mpa of the Latpp 

Sohool and of the river in that vio lni ty  have been pre- 

pared by the Indian Irrigation Servioe and ars appended. 



Oon0l~iOnu~ 

13. The oommittee wnsiderr  i t s  fundion  t o  bo 

t o  determine what, if any, mearwes should be undwblcrn 

t o  protocb t h e  Leupp Sohool at t h i s  f ime  fro^ the  menroe 

of flooda. Tho Soh001 inoludee a tot ia l  ~ o p u l e t i o n  of 

nea r ly  600, most of them small Indian ohildren and womn 
1 

teaoherr, l i v ing  and working in an isolated area of' about 

30 aores on whioh substant ial ,  modern building8 valued 

a t  about $400,000 have been l o q t e d .  The Sohool is a 

going oonoern whioh has inoreaaed from abou-b 70 pupil8 . 

in 1921 tu 400 pupils in 1931, ~ 5 t h  oorresponding im- 

provement in personnel, equipment, and orgmiaation. 

14. The oommi.bteo finds t h a t  tb s i t e  of t h e  

Soh001 i s  seriously menaoed by floods between A p r i l  and 

November annu~l ly .  It i s  loo~bod within t h e  flood p la in  

of t h e  L i t t l e  Colorado Rlver, a flashy atream draining 

about 20,W square &lea and bearing a large geroesrmt;age 

of s l luviu~p or e i l t  Sporadio attempt8 in  the paat t o  

g5ve a meaaure of f l o o d  proteotion t o  the Sohool have 

aos% around $60,000. These proteative mraaurea have pro- 

vexrted any diaastere  t o  da te  and have left; aome future 

proteation t o  an a rea  of about 500 aoree looated wlthia 

a radiue of about a half mile From t h e  Sohool. The om- 

mittee i s  of the opinion tihat these  mearmures are FnadequaCe 



t o  give the protoution whioh %he oonoentr&hion of li~! 

and p r o p d y  on SO awes of Sohool & r o d s  d s r a m r .  b 
16. It Plnds t ha t  an enoirolhg lsvw of adaquafe 

i. 

height and oross-seotion o m  be aonstrtr&sd for abouf 

$26,000 t o  inolose approx.imately 75 aorer inolud* the 
, .  

Sahool grounds and t h a t  the Plamodiate oonstsuebion of rua  I ; I 

a lweb i e  f i l l y  warranted by exist ing ooladltionsc 

16. The ooxamittee beliwea t h a t  metisure8 t o  f u l l y  

protewt a moh I . ~ g b r  aoreage fraan ma3dmm flood8 are noC . . 

. . 

eoonomioally j u s t i f i d  a t .  the present time, but that the ' , 

, . 

exis%ing outer l ines  01' levees and j a t t i e a  do have suffi- . \ i .' 

oient preaent value t o  warrant moderate expemUtures for 

t h e i r  mdntenanoe and improvement. These outer lsveer  

have eteep s ide  slopes (about litl) and a narrow orown 

(about 6 feet)~ they have but a mall freeboard over 

ordinary floods and w i l l  be overtopped i r ~  plaose by great 

floods u a l e s ~  they fail from other oauses hefwd t h e  w t e r  

r i s e s  t o  their tops. Thuy a r e  locatod olose t o  &&ing 

r i v e r  ohannels and are menaoed by e o w r  and oaving at  some 

p0irrt;s. 

17* The existing j e t t i e s  have induw.l oonaiderable 

deposit ,  have reduoed soour on the  l ~ r e e s  and have tended 
i. 

t o  keep t h e  r ive r  ohasnela away f h m  +;he School area. The 

barbed wire fanoes seem here t o  have Jeen about a i  ef'faative 

as the Kellner j e t t i e s  for  t h i s  p x . ~ u s e .  They are ohwp 
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vided immediate and effioient means we taken t o  mutruo3 

the enoirolixg levee t o  proteut the area oonkainf% tLs 

buildings and equip..ent (valued 'at $400,000), 

20. The cammitvee has, with the assista~oe of 

t h e  engineers of the Indian S e w i o e ,  la id  out; the pro- 

posed enairoling levee on the ground. Thia propmed en- 

oiroling levee l ine  aa sham on the detailed map in it. 

r e l ~ t i o n  t o  t h e  present buildings, leaves adequate apaoe 

for any reaeonably probable future expansion. .B arose- 

seation and profile of the proposed levee is appended. 

I+ has ample mot ion and height t o  fu l ly  proteat a l l  the 

valuable property and the lives of  the oooupant;a. The 

ooet of t h i s  levee, if oonstructed by oontraot or with 

modern aoa..t;ruckion equipment, is estimated a t  $26,000, 
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or  6& of the present value of the p l d ,  The elimination, 

d u r h g  floods, of t h e  dralnage and aewage with%n this 

eno3.roling levee ohould be provided for by a pump oi 

about one seoond foot oapaoity wi%h gate valve8 In the 

norm1  gravity out'lete t o  be olosed ia emergemy. 

21, It i s  desirable for  t h e  Sdhool t o  mwh%ain 

!? . v w e  of cananunication with t h e  euteide at all times. 

2ne enoirol ing levee as p l~sned ,  while making the  proparty 

reoure, does not; of itself provide means of egress t o  W i n a m  

lm and o t h e r  railroad points i n  czase flood &ere paas %o 

the uouth. Thie o a n  be provided fo r ,  ~ 7 e v l e r ,  by the oon- 

s t rua t ion  of  a graded road and p i l e  bridge aorosa %he 1- 

o a t  portion of the valley t o  oonnebt t he  Bohool with t h e  

high groun6 t o  the south , It has been 'estimated thrtr r - 

SOO-foot one-lane p i l e  bridge and a 24fouh graded rwhmy 

averaging six feet high in the lowest pe r f  of the valley 

twn be oonstruoted for  $10,000. If the river ahould men- 

. tual ly  take t h e  oourse t o  the  south of the Sahool for i t a  

pemanent ahtkx.w18 an additional length of bridge would be 
-- 

reqyired md pmsib ly  the rood grade would nscd t o  be ralued, 

but the aostr of these addit ions would no% be excessire oon- 

sfdwing the  value o f  t h e  property involved. 
\ 

22. X t  is deaisable t o  r a i s e  the area beheen the  

p0803-5 outer lwees  and thr proposed onairoling levee by 



induoing sil t  deposit them from the r i m  wters. 

After the enoiroling levee has been oonstruoted Chi8 

rmay be aooomplished by the folluwlng m&hod, Subdivide 

t h e  area by w e  of barbed wire fanoes. PI& willom 

o r  other vegetation i n  t h e  subdivisions, eopeoially in 

thoae ad jaoent t o  both inner and outer levees, and kwp 

l ivestook away from it. Provide f o r  oiroulatfon of 
" 

flood watars through t h i s  area by use of simple oon- 

t r o l l e d  op~enings i n  the  exieting levees. 

25. This oommittee has no t  attempted t o  evaluate 

the intangible features  whfah may be involved in th3 

de-bennination of a broad polioy w i t h  referenoe t o  the 

Fu+ure of t h e  Laupp Indian Sohool. It reoognicea looal 

pre judioe against t he  penmmeht looation of oonoentrat ed 

oentere of l i f e  and property within leveed areaa, el- 

peoia l ly  when the re  are other sui table  s i t e s  in #e 

r i o i n i t y .  It believes t h a t  i n  planning f i t u r e  b ~ i l d i ~ i  

j l  programs, oansider&ion should be given t o  e i t e s  on high ' , 

ground nearby, 

24. The ooxniZ;t;ee ooasiders, however, t h a t  +he $ I  

Inmediate expendfture of $50,000, or but 12s of the 

present value of the  ex is t ing  f ixed  property now requir* 

proteotion, ircr jus t i f ied  t o  oare f o r  present nesdrr, ard 

e b u l d  be made a t  once even i f  f o r  broader reason8 the 

o i t e  md property my f i n a l l y  be abandoned, 
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Reommendat f om 

25. The o o m i t t s e  raoosmendr that Ohe am of 

$60,000 be immediately allotted from any *do rt pa-srenii 

available, Co be expended by the engineering bran&er of 

*he Indian Servioe for t h e  prwkection of the Lapp Indian + 

Soh001 , by 

.+ (a) Conetruoting about 7200 feet of haw 
' . .  

lmee,  averaging & feet  high, having a 10-foot 

orom and S t 1  aide slopes, t o  eno iro l e  75 awes, 

inoluding the 30 aorea of 6ohool ~0und8, and 

providing auitable interior drainage and pmopw, I 
at an e s thated  00th of $30,000. 

(b) Constructing an approaoh oaussffay about 

2900 feet long from the hi l l s ,  aoross the mllwy 

uoubh o f  the 6ohool, osntaining about 300 feet of 
I 

s i n g l e  lane p i l e  bridge and about 2100 feet o f  24= i ' 
1 .! 
1, 

foot @ad& roadmay fill, about 6 feet high, at an ,'; ' 

, , 
estimated ooot o f  $10,000. 

(a) Maintaining and improving the exist* 

outer area with proteotive levees, dikes, and jetties, 

raiaing the 600 awes beheen * h e  o u t e r  warka rand 

the enoiroling levee8 by lnduoing silt deporit 

thereon from oo~rtrolled f lood waterr, and grm 

and preserving s oovsring of proteotive regetatioia 



thereon a% 

, .  . 
an er.t;imntod oosC of 1)10,000. 

I 

. 3 .  - 
William past, Direator of &%gation 
U, 5 ,  Indian 8elrpfoe 

Porber J. Preston, Engineer 
Bureau of Reolmat ion 

3ohn Paul Dean, 18% Lie& Cbrp of ~ p s o r s  
Offioe of tho Ohief of Engineers, We 8. Arqy 




