Albuquerque, New Nexic:
June 2, 1931

Subjeots Flood Protection of Leupp Nevajo Indian Sohool,
(Leupp, Arizona.
" Tos Commissioner of Indjian Affairs,

Washington, D. C.

ie. In response to your telegraphic instructions
of May 26, 1931, reading as follows; |

"m. So Post,
Director of Irrigation,
Leupp, Arizons
Regarding your investigation Leupp School may
atate Oongressional Committee Repressentative.
and Bidget Officer who recently visited sonool
were impressed with danger to buildings by
flood stop committes feels prompt action neces-
sary but reluotent to support legislation in- o g
volving abandomment of plant without abundant v U
supporting data period henoe Dsan Preston cnd
yourself appointed to thoroughly luvestigate S
and report upon condition period Supervising BREET
Engineer Neuffer visited school with us and SR
oan furnish ycu additional data., th
Rhoada" o

a committes composed of William S, Post, Director of Irrigation,
Indian Service, Washington, D. C.3 Porter J. Preston, Engineer,
Bureau of Reclamation, Denver, Colorado; and Lieut. John Paul

Dean, Corp of Engineers, Offioce ol the Chief of Enginsers, U. S.

Arvy, Washington, D. C., was convened at Leupp on May 25, 1931. :

&
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Goneral Desoription of the Location

2+ The Leupp Indian School is located in the valley
of the Little Colorado River, 27 miles northwest from Winalow,
Arizona, Tt was established in 1911 snd oonsists of a group
of buildings ocovering an area of 30 aores of which 26 are
oonstructed of sandstone snd the remainder are frame cottages.
The School buildings inoclude a power plant, and all are equipped
with a domestio water supply and with sewer systems. The
grounds are provided with sidewalks and streets, shade trees,
shrubhery, and lawns. The administration of the Leupp Indian
Juriadiotio;t is looated here as well as the separate soliodls
for boys and girls. The juranile population amounts to about
400 persons between the ages of 6 to 16, The adult population
is about 100. The Sohools are mainteined as boarding insti-
tutions, the children being separated from their parents during
the sohool year. This places a great responsibility vion the
superintendent and teachers to ses thut ohildren of these ages
sre unot subjected to any flood hazards. The security from
floods must be such as to relieve the fears of the parents.
The effeotive workmen in case of emergency consists of about
10 men out of the persomnel of the Agenoy. The ‘noarest agsist-
ance as to labor o materials is at Winslow, 27 miles distant.
The telsphone communiocation is only part~time to Canyon Dieblo;
fromn there cammuniocation with the outside world must be made

by telegraph.
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History of the School

8o The Leupp School was established in 1911 with
a8 oapacity of approximestely 70 pupils. In 1921 a plan was
formulated to enlarge the 8chool, inoreasing the oapaoity
to 400 and this oonstruotion progi'am wag oarried on for
geveral yeare and at this time muoch hes been dome towards -

‘the completion of same. The construction costs of the

buildings are ocarried at a velue of approximately $326,000,

The present replaoenienb volue is probably .not less than
$400,000. This inoluder improvements in grounds, water end
sewer systems, but exoludes equipment whioﬁ ocould in the
main be salvaged in ocese of removal of plant, \

4, The Sohool was established for the Indians

_residing in the Leupp Navajo Indian Jurisdiction. The

population is epproximately 2,000 and for the time being
this S8chool is considered of suffioient size to care for’
all the ohildren on this partioular reservation. The main
office for the Leupp Indian Jurisdiotion is looated on the
School grounds. All Schoonl matters, as well as Reservation
metter s, are taken care of at this office. There is also
loosted on the grounds en agenoy hospital whioch cares for
the 2,000 Indians residing on the Reuervatipn. The Sohool
is equipped with a laundry having moderu i- achinery, most
of whioh was purchased during the past two years. The
bekery also has modern equipment consisting of a bake oven
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* heated by distillate, electrio dough mixer, and an eleotrio

bread and oake mixer. All quarters are in excellent shape

und adequately equipped. Flamo gas has been installed in
two ocottages and purt of the equipment is on hand to install
flemo gas in the hospitel.
| 6. A serious flood was experienced on April 6, 1929,
At this time the “shool and Agensy grounds were entirely
. surrounded by water and for several days it was impossible
to leave these grounds. July 28th the same year ancther
flood oocurred changing the course of the river approxi
mately two miles above the School and coming directly at it
instead of following the older channel whioh was some dis-
tance north. This flood continued for approximately three
.weeks and during that time it was impossible to haul any
froight to the School. During the latter part of September,
or about two weeks after the School was filled to oapaoity,
another flood ocowrred. The water overtopped and totally
destroyed one of the dikes. This happened around midnight
and by 1 a. me in the morning all the children and empleyees
had vacated the grounds. They camped that night on higher
land about one mile from the School. After each flood it
has cost the Government a oconsidereble sum of money to repair
the road ruming from the School grounds to Highway 66.,

which is the main outlet. To date, over a section of the

road aboul one-half mile in lemgth there have been placed
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’ about 2,500 loads of large roocks. It is the floods

that coour during the school term period from September
1s% to May 3lst that make the problem most difficulte
Adjecent to the school grounds is a modern lﬁoop dipping
plant. It oannot be used during flood times and has

besen damagel by high water,

Loocal Situaﬁion

o 6+ The Little Colorado River here oc>ipies &

‘ broad flood plain nearly two miles in width, subject to
channsl changes. A mile above the 8chool, Corn Oreek,
with 700 square miles of drainage area, enters from the
north and _f.‘orms a spear point of detrital material ex-
tending into the bottom lands. Two miles below the Leupp

g School, Canyon Diablo enters from the. south discharging at
times large quantities of water, tending to om..we baok= ’
water toward the Schoole Immediately below the mouth o‘f

-(-' ‘ Canyon Diablo the River is controlled by a constrietion

between bluffs to not over a thousand=foot width, tending

to bottle up the floods at this point. Eighteen niles

below is a rock barrier known as Grand Falls ’ whioh is

the final ocontrol to any retrogression of levels in this

river., Observatious of the officials of the Indian

" Service and of the looal railroad engineers indisate e

gradual filling in or aggrading of the wvalley floor.
“Be '
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The evidence tends t¢ show that the river bed has risen

at léast five feet in the last fsw yeurs at Leupp. The
obvious result is that floods that formerly passed un-
noticed are now menaoing the area of the Sschool grounds,
which have not been similarly reised. Gorn Cresk enter-
ing from the north with a muoh higher gradiont is cutting
e deep ravine for some miles above its mouth and is
depositing intc the Little Goiora.do great quantitios of
silt. It is tending to force the river in a southerly
direction towards she School. This has made the situation
nore diffiecult. Floods ol magnitnie have ococurred in
1916, 1919, 1923, 1929, and 1920, During the last two
floods the ohannel change has become eacute, The ime
provised levees were either pierced or maintained with
the utmost diffieculty, using all the personne). which ocould N
be reorulivcd for hasty service it the Sohool,

Te The present protection system oconsists of a
frontal levee about three "est higher than the orest of
reoent floods. These levees have been gradually built ﬁp
by teams and draglines until the top is, in general, seven
feot ebove the general surface of the bottom land, The
first low levees thrown up have been overtopped within
the lagt two years but as they now exist some seven fest
in height they have been adequate to meet such f£lood condi-
tiona as have existed so far as elevations are concerned,
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These levees have been thrown up in the face of immediste

" and antioipated dagers. Neither their location mor their
dimensiona are suitable to cope with the situstion that
now confronts them, Behind the frontal levee the School
ares is partially surrounded by a secondary levee tylng |
1rto & low ridge immediately north of the School. This
has served in the past to keep most of the water awsy from
the buildings when the frontal leves has failed. However,
during this situation the Leupp School chamo an island.
To reach the main land on the aouth required the use of &
roxd whioch was sutmerged with a foot or more of water,

8+ Riverward of the frontal leves, Kellner steel
Jetties have boen placed. They serve as & measure of pro-
teotion to the leree itcelf. They undoubtedly asasist in
deflecting the ourrent away from the lenen; Light barbed
wirs fences have also proved effeotive for deflecting the ’,/

ourrent and inducing deposit. Approximately $6€0,000 hes
been expended in maintensuos and construction of the levees
and jetties to date.

- Hydrology of the Little Colorado Kiver

9¢ The Little Colorado River has a drainage area

of about 20,000 square miles in northwest New Mexico and

northeastern Arizona, On the south it drains the northerly

slope of the White Mountains and on the north and east the

high plateau between the San Juan and Little Colorado Rivers.
i
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The White Mountains drainage area is of suffioclent
eleTation to furnish considerable preoipitetion in the )

form of snow that contributes mmoh run~off during thg
spring months, The plateau region gives its greatest
yield of run-off during the summer season in the form
V) heﬁv'y thunder storms and cloudbursts.
10, The drainage area 1is ldgoly oamp;sqd of

' sandstones that disintegrate very rnpidly._ ™23, oom-
binnd with the torremtiel character of many of the storms
and the steep gradient of the stream ocourses, gives a
run-off heavily laden with silt end fine smd. The river
is characterized by a broad flood plain heving & width
of 'one to two miles between the blufis for many miles be-
fore emtering its Canyon section at Grand Falls, Through
this flood plain channels meander baek eand forth, lhoré“.
side streams enter the detrital ocones often push the stream.

to the further side of the flood plain, such as has og-

——

ourred where Gorn Creek enters the Little Colorado River
two miles above the Leupp Indien School. The river and »
its tributaries usually ocarry but smell quantities of water - ?
or are dry except during brief flood periods. Whex; dry'v thev :}
channels are shallow and poorly defined, bub during floods |
may deepen and change aligmment rapidly.

11l. The Sante Fe Railway parallels the Little

Colorado and its prinoipal tributary, Rio Puerco, from

e . . ’ -8-
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 _mately 6 inches per year between Ademana station and - T L

the Zuni National Forest in New Mexieo, to leow,
Arizona, a distance of approximately 120 miles. '} ﬁo | |
experience of this railroad, théreforo, in its mny : - » SRS
years of opsration is valuable in itraoing the rodqn#
‘history of the river. In the past ten years the flood
protaction work only of the Santae Fe ro.ilfoud 'u_th;s'
reach has ampunted to approximately $1,000 per 'pno per

year. The Santa Fe engineeré est imate that dveing thoA' ' e

past 15 years the river bed has risen 8 fest, or approxis

Winslow. Over-grezing end some years of umusually low S

rainfall has reduced protective covering and inoreased

PEPEUPRHINY

erosion on the waterghed. The records of flood discharge

of the Little Colorado River are fragmentary end poore
A table of such data with reference to these floods, as : : '

wag available to the Commi“tee, is appended.

Meps
12 Complete tupographio maps of the Leupp

PRTCRESAR
. P

P N e

Sohool and of the river in that vioinity have been pre~

pared by the Indian Irrigation Service and are appended,

R
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‘30 eores on which substantial, modern bﬁildingo valued

'School is seriously menaced by floods betwsen April and

Conolusions

13, The committee monsidorn its funct#.bn to be

to determine what, if sny, measures should be undertaken

to protect the Leupp School at this time from the menace

of floods. The School includes a totel population of

nearly 500, most of them small Indian ohildrsn and women

teachers, living and working in an isolated area of about

at about §$400,000 have been locgted. The Sohool is a

going concern which has inoreased from about 70 vpup:lls ‘

in 1921 t. 400 pupils in 19831, with ocorresponding im-

provement in personnel, _equipmexrb, and orgsnizttion..

)
3

¥
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14, The committeo finds that ths site of the

CRES RS

November sunuilly. It is looated within the flood plain

of the Little Colorado River, & flashy stream draining
about 20,000 square miles and bearing a 1eLrge percentage
of alluvium or silt. Sporadio attempts in the past to
give a measure of flood protection to the School have

oost around $60,000. These protective measures have pre=

vented any dlsasters to date and have left some fubture

proteoction to an area of about 600 aores located within
a radius of about & half mile from the School. The oom-
mittes is of the opinion that these measures are inadequate
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to give the protection whioh the ooncentration of live
and propsrty on 30 acres of School grounds leserves.
16, Tt finds thet an enoiroling leveo of adequate

height snd oross-section oan be constructed for about

$26,000 to inclose approximately 76 aores Moluding the

School grounds and that the immediate construction of such
e leved is fully warranted by existing aondit'ioni.
16, The ocmmittes believes that measures to fully
proteot avn_nmh.la.rgw_ aoreage from maximum flopda. are not
economicslly justificd at the present time, but that the
existing outerv lines or levees end jetties do have suffi-
cient present velue to warrent moderaté expenditures. for

their maintenance and improvement. These outer levees

~have steep side slopes (about 13:1) and a narrow crown

(about.s fée‘b); they have but & cuall freeboard over
ordinary floods and will be overtopped in places by great
£1oods unless they fail from other causes hefors the wuter
rises to their tops. Thoy ere located close to ex'ia‘bing
river chexnels and are menaced by socur and ocaving &t some -
points.

17, The existing jetties have induoed considerable
doposit » have reduced scour on the lerees end have tended
to keep the river channels away from %he School area. The
barbed wire fences seem here to have seen about as effective
as the Kellner jetties for this pu'pose. They are oheap

~-1l=
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and flexible and should be used mors freely in the

future. Persistent efforts should he mede tc plant
and protect brush snd other vegetation adjacent to all
levees to prevent scot s and :!.r;duoe deposit.

18, Low ground exists to the south of the School
‘which may be used as & safety ohannel if the deltin oone

of Corn Creek contimues +o foroe the river further to

the south. This low ground may eventually beoomo &
permanent ochannel of the river. |
19. These changes of river 3hanne1,vhow_¢yer, can

in no way endanger the School and Agenoy prozerty, vro-
vided immediste and efficient means are taksn to convtruct
the enoiroling levee to protest the area containing tl.:f
buildings and equipiment (valued at $400,000).
@ . 20, The commitvee has, with the assistance of

| the engineers of the Indian Service, laid out the pro--;-'
, ' - posed enoireling levee on the ground. This proposed en-

eciroling levee line as shown on the detailed map in its

relation to the present buildings, leaves adequate spece
for any reasonably probable future expansion. A cross~
section and profile of the proposed levee is appended,
It has ample gection and height to fully protect all the
valueble property end the lives of the ocoupants. The
oot of this levee, if constructed by contract or with
modern construction equipment, is estimated at §$265,000,

| “12e
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or 6%% of the present velue of the plant. The olimination,

during floods, of the drainage and sewage withinthil
K o . | end:lrol:lng levees should be proﬁded for by & p\;ﬂp»o!"
about one second foot oapacity with gate valves in the
norr» gravity outlets to be closed ‘1n omergendy‘.

21, It is desirable for the School to maintain
4 .veme of comunication with the outeide st all times..

fie enciroling levee as plemmed, while naking the property

secure, dues not of itself provide means of egress to Wins-
low end other railroad pointa in cese flood waters pass to
the south. Thie can be provided for, u.rvever, by the con= e

struction of a graded road and pile bridge across the low-

o3t portion of the valley to oonne.cb the Hchool with the .
R  high grownd to the south. It has boen estimsted that & | o
i ﬁ 300foot one-lene pile bridge and a 24~fook graded roedway | *
{ : - averaging six feet high in the lowest part of tho_ valley f;

oan be constructed for $10,000. If the river should even~

tually take the course to the south of the School for ite

permanent chaunel, an additional length of bridge would be oy

roquired and pmesibly the road grade would nevd to be raised, 'g; |
but the csost of these additions would not be exceasive cone |
. sidwi.ng the walue of the property involved.
22+ It is desiruble to raise the area 'bet:we’en the

preser™ outer levees and thc proposed oncireling levee by : F

<13e | .
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inducing silt deposit there from the river wateras.

After the enciroling levee has been oconstructed this R .

ma.ybb_e acoomplished By the following method. Subdivide

the erea by use of barbed wire fences, Plant willows

or other vegstation in the subdivisions, especislly in |

those adjacent to both inner end outer levees, _a.nd keep

livestook away from it. Provide for ciroulstion of - : 1  |

flood waters through this ares by use of simple con-

trolled openings in the existing levees.

2%. This committee has not ettempted to evaluate

the intangible features whioch may be involved in ths

B determination of & broad policy with reference to the

future of the Leupp Indien School. It recognizes looal

prejudice against the permsneht location of concentrated

centers of life and property within leveed areas, ei=

pecially when there are other suitaeble sites in the L

vioinity. It believes that in plamning future building )

NERARR S R

L SR

programs, consideretion should be given to sites on hi sh |
- - , ground nearby.
244 The committee considers, however, that the o

immediate expenditure of $50,000, or but 1244 of the

present value of the existing fixed property now requiring
protection, is justified to care for present needs, amd

' ahould be mgde at once even _11“ for broader reasons the | v : e"‘.

gite and property may finally be abandoned.
~lde
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Reocommendetions

R P st - .

25. The committee rooomex;dl thet the sum of -

e e o

e

$60,000 be immediately sllotted from emy funds at present

uvaiiable, 40 be expended by the engineering branches 9!‘

q . ‘the Indian Service for the protection of the Leupp Indien

‘

School, by ‘ e
. (2) Constructing sbout 7200 feet ot_,i.!'gn;ox"_‘

levee, averaging 93 feet high, having a 10-?6«#
crown and 33l side slopes, to enoircle 76 acres,
inoluding the 30 acres of School grounds, and
providing suiteble interior drainage and pmping,
at an estimated cost of $30,000. |

(b) Constructing an approach causeway about
2400 feet long from the hills, across the valley
south of the School, containing about 300 feet ofjl
single lene pile bridge and about 2100 feet of 24~
foot graded roadway fill, about 6 feet high, at an
estimated cost of $10,000,

(o) Maintaining and improving the existing

outer area with proteoctive levees, dikes, and Jetties,
raising the 600 aores between the outer works and

\ | the enciroling levees by induoing silt deposit
thereon from comtrolled flood waters, and growing

end preserving & covering of proteoctive vegetation

NNO001393
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S , W'Tf{am . Post, Director o?'frrigo?cinn
o ) ' - U, s. Indien Servico

s S _ - Porter J. Preston, Engineer

Bux‘ea.u of Reclemation

Yohn Paul Desn, Ts¢ Liout, Gorp of Enginsers

0ffice of the Chief of Engineers, U. 8. Army
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LOC-LLYO-AD

G6CLOONN

t

1505 Nov. 27T
1906 March
1907 Maroh 23
1816 March
1918 ==
1923 Septe.
1927 June 28
1927 June 29
1929 April 6
1929 July 28
1929 Sept.,
1930 «=
1931 -~

(s) Bstimate at R. R. bridge at Winslow; also reached underside

Holbrook
Holbrook
Holbrock
Leupp

Leupp
Winslow
Grand Falls
Grand Falls
Leupp

Leupp

Leupp

Leupp
Leupp

Recorded Floods of the Little Colorado River

.

Momentary Discharge

(b) Levee broke at Leupp School.

24-hour Average

20,180

3,540

2,100

3,750
12,700

of Ashurst Bridge at i.-upp.

Authori

U.S.G.S. WSP 1756
U.S.GeS. WSP 211
UeSeGeSe WSP 249
Indian Service
Indian Service
Santa Fe, Esttd,
UeSeGeS, WSP 649
U.S.GeS. WSP 649
Indian Service
Indian Service
Indian Service
Indian Service

Indian Servies




