


GANADO PROJECT* - 
This projeat  i s  locmted on t h e  Navajo 

Reservation i n  Arizona about 60 miles northwest 

of Gallup, New Mexico. The water i s  diverted 

f rornthe  Rio Pueblo Colorado t o  a reservoir  in 

a f l a t  on t h e  north s ide  of t h e  stream, t h e  oapa- 

o i t y  of whioh i s  4300 acre feet .  

The p r o j e ~ t  lands l i e  on both sides of 

t he '  stream and t h e  t o t a l  area is  1700 aores, of 

whioh 707 aores a re  irrigafrad. 

There are two non Indian water users 
0 

on t h e  project;  J. L. Hubbell, who owns a hame- 

stead on t h e  reservation,  and t h e  Ganado iVlission. 

Mr. J. L. Hubbell reoeives water &om t h e  atorage 

reservoir  under a o ontraot  execut ed between t h e  

United S ta tes  of k e r i o a  and himself, dated May 31, 

193.3. The following exoerpt taken h.om t h e  cron- 

tra0.t; defines h i s  r i g h t  under t h e  projeot  t 

"The parby of the, seaond par t  agrees t o  
perform a propor%ionate ahare of t h e  
labor and t o  pay a proportionate share 
of t h e  oost of material  and supplies in- 
cident to ,  or  neaessary for,  t h e  proper 
operat ion and maintenance of t h e  Ganado 
I r r i ga t i on  System of t h e  par ty  of t h e  
f i r s t  par t ,  or  i n  l i e u  thereof a t  t h e  
option of t h e  par ty  of t h e  f i r s t  part 
t o  pay such proportionate charges as  
may be fixed fo r  t h e  annual operation 
and maintenanoe of sa id  system. 





I n  consider a t  ion of f a i t h f u l  perform- 
ance of t h e  preceding s t ipu la t ions  of 
t h e  par ty  of t h e  second par t  and of t h e  
conveyance of t h e  property hereinbefore 
mentioned, t he  par ty  of t h e  f i r s t  part  
agrees t h a t  t he  par ty  of t h e  seoond p a r t  
sha l l  have t h e  r i g h t  t o  suf f ic ien t  water 
from sa id  system for  t h e  proper irri- 
gation of hi3 above desoribed l a d s ,  
not t o  exceed two srnd one-half acre  f e e t  
of water for  each aore of land, and not 
t o  exceed four hundred acre f e e t  of 
water in eaoh year, or  so much thereof 
as s h a l l  cons t i tu te  t h e  propor t i  onate 
share per aore from t h e  water supply 
aotual ly  available fo r  t h e  lands under 
t h e  project .  

It i s  mutually understood and agreed 
t ha t ,  i n  t h e  performance of labor, or 
t h e  use of material and supplies, or 
t h e  f ix ing  of the  annual charge fo r  
~naintenanoe and opertltion of t h e  system, 
t h e  users o f  water therefrom ahall con- 
t r i b u t e  as t h e  area of t h e  land of eaoh 
i r r i ga t ed  i s  t o  t h e  t o t a l  area served 
thereby. " 

As t o  t h e  Ganado Mission r i gh t s  the following 

i s  an excerpt from a l e t t e r  from t h e  Commissioner of 

Indian Affairs ,  dated September 27, 1919: 

"A formal agreement, signed by t h e  proper 
o f f ice rs  of t h e  Home Mission Board, bind- 
ing t h e  organization t o  bear i t s  propor- 
t i ona t e  par t  of t h e  expense covered i n  t he  
construot ion of t h e  i r r i g a t i o n  project  and 
i t s  operation and maintenance, should be 
submitted. It should be s t ipu la ted  in  
such agreement t h a t  water may be refused 
upon f a i l u r e  t o  pay proper oharges when 
due. To da te  t h e  aggregate oost, per 
aore, of t h e  projeot ,  as now estimated, 
s l i gh t l y  exaeeds $71.00. The irr  igable 





portion of the  G-do School landrs, 
since the r s l inqu i sben t  of the  t e n  
aares, is  only about 39 sares, as 
above 1 is t  indilcates . " 

F'rom let%er from C-fssioner dat;ed April 4, 1929: 

"Our res-enbtion for  the issuanoe 
of a patent; coatained no requirement 
tha t  an agreefment be signed before 18- 
suance of t h e  patent, but s e t  for th  
that; t h e  l i a b i l i t y  for  payment of the  
proportiom%s construcrtion charges would 
at%ack whether r e f  erenae thereto was 
made fn Ghs palcerzJc or not; the l i a b i l i t y  
of the  giss ion Board being a mat.ter of 
law, However, no requiremat  of payment 
has brsea mde t o  date for the reason 
that %fie NwmJo lands have not been 
a l lo t ted  and, tharef ore, t he  proportions 
ham not b%en established." 

hr5ag the pric;rsrent f i soa l  year the  wmm1 

epring. cleazxhg was divided on an aareage basis. The 

Navajo Indiattls famhg under the  projeot cleaned t h e i r  

proportiona.i;e share of the c m a l j  Lhe Ganado Mission 

and Nr. 3. L. Hubbell paid the  Indians i n  aash for 

doing the i r  praport;ionate shwe of the  annual ctleaning. 

The morn% paid by the  Ganado kfisaion was 

by the  Indf ans 2?1r92, making a t o t a l  of $939.74 

i n  work done without coat t o  t a e  Wtrement.  

The Indians on the Ganado Projea* have 

shown a22 maaztal i n t e r s s t  i n  the projeoi; affairs .  





An assooiation has been formed for the general 

advanoement and instruotion of the Indians on the  

project. Meetings are held on the 30th day of 

each month a t  whioh time a representative of the 

Irr igat ion Servioe meets with them and diacussea 

items of in te res t  and projeot a f f a i r s  with the 

Indians. Most of the  Indians have constructed 

permanent homes and have engaged i n  general farm- 

ing rather than raising alfalfa which has been 

the  ru le  heretofore. Some of the Indians have 

raised exoeptionally f ine  gardens and a few are 

rais ing chiokene and turkeys. It i s  t h e  inten- 

t i o n  at the  present time t o  build up a market 

whereby the  Indians oan r a i se  poultry on a more 

profi table  basis. 

Suffioient water was stored on t h e  pro- 

jeot t o  meet t h e  i r r iga t ion  demands fo r  the  present 

season. The Indians have asked tha t  the North 

ditoh be extended t o  make more i r r igable  lands 

available. In t h i s  oonneotion it w i l l  be necessary 

t o  have an additional allotment of some $5,500. The 

Indians have volunteered t o  do a pa r t  of this work 

without cost t o  the  Government. 







MOmCOPX WASH - TUBA CITY - -I_^ 

Thi8 proj%& was constructed some fifieert, 

years ago for  the  bemefit of  tho Navajo Indiana l iv-  

ing b s l m  the sahool farm. and for the i r r iga t ion  o f  

agrioultural lands held by the Tuba Cit;y Indian 

School, 

During t h e  past season the headgates were 

replaoed and a slu;ice, gate instal led i n  t h e  diversion 

dm. A water bridge was constru&ed across the main 

canal t o  ozurry flood wtxbsrs from %he adjacent hill 

across the  oanal in to  the  Moencopi %ash. 

A d&ailed survey was made of t h e  Indian 

School fm l a d s  and a camplstlse i r r iga t ion  system 

l a i d  out, to f h a i l i t a t &  t h e i r  i r r igat ion.  

The t o t a l  oost of the, cronlptruction work 





BED LAX3 PROJECT. . _  

This i s  an old project ,  o r i g ina l l y  b u i l t  

p r io r  t o  1904. Howsvas, no use waa made of it and 

it a h s t  we pieass.  Bekeen t h a t  date and 

1927 t h i s  Ser r e b u i l t  it twice, but s t i l l  no 

use was made of it. 

The cions%ruction of a aanatarium and t h e  

proposed aonstruotion of a large hospi ta l  a t  Fort 

Defiwos made it nsoesseuy t o  provi&@ f o r  a l a rge  

dairy  herd t o  furnish  milk t o  t h e  pat ients .  The 

limit of i r r i g a t i o n  fo r  ra i s ing  forage at t h e  Fort 

had been reaohed, s o  thoughts were again turned t o  

t he  Wed Lake Project ,  about 15 milea d i s t an t ,  Forty 

aores were s e t  asids  f o r  t h e  above use, and t h e  

superilintenden$ agreed t h a t  he would see that the Ind- 

ians made proper use of t h e  p ro jec t ,  so money was 

made avai lable  t o  r ehab i l i t a t e  t h e  projeot. This 

wets done during the f i s c a l  yeass 1927 md 1928, Aa 

f inished,  it oan frr igaLe about 700 aorss of l w d  

wi%h t h e  ext;ension of a few small ditches.  The Tnd- 

ims seam t o  be taking hold of a considerable area 

and t h e  f o r t y  aares fo r  t h e  agency i s  being put under 

c u l t  iv& ion. 





The projeot  aans i s t s  of a diversion dam, 

a feeder ceuzeal t o  t h e  reservoir ,  which has a stor- 

age oapaoity of 4276 aore feet, md about f i v e  

wiles of d i s t r i bu t i ng  oantd.. A t  t h e  end of t h i s  

f i aoa l  year the re  i s  about 2500 aare feet i n  t h e  

r e s ~ m a i r  . 
The Prajeat  has been v i s i t ed  servsral 

times during t h e  presenk season and it seems t o  be 

properly k c t i o n i n g .  It i s  under t h e  management 

of the Super in tadea t  of t h e  Southern Navajo jur is -  

diot;ion and not t h i s  Service. 



As a sepm&te branch of t h e  work i n  

t h i s  Dis t r io t ,  i s  t h e  detvelopment of domestio 

m d  stook water on t h e  Navajo and Hopi reserva- 

t ions.  This i s  t he  developmcmt of ex i s t ing  

s p r i a g ~  and seeps; t h e  d r i l l i n g  of wells ,  both 

shallow and deep, and by t h e  l a t t e r  i s  memt 

over 300 f ee t ;  t he  digging of shallow wells, 

whioh is r e a l l y  a development of a spring t ha t  

lies so the waksr w i l l  not  flow from it; by grav- 

ity, and t h e  building of s t o m  water reservoirs  

or ponds. 

Organization. 

A11  of t h i s  work i s  under t h e  d i r e c t  

s u p r v l s i o n  of General Foremast A. H. Womaok, 

Under him as  h i s  immdiate a s s i s t an t  is  J ,  J. 

Schw8xz. The workkag farce  i s  divided in to  var- 

ious a r m s  - as Gwo crews, one with headquarters 

a t  Polaooa asd t he  other one a t  Chin Lee, who 

look a B e r  thla operation and maintenance of t h e  

finiahed wel ls  which are equipped 'with windmiJls, 

storage tanks, troughs fo r  stook, Elto. 

There a re  two crews who ham t r ao to r s  

and ro t a ry  sorapers who are  building t h e  tanks 





or  ponds, and from eight  t o  ten other crews - vary- 

ing with t h e  season - who m e  developi-ng springs. 

A t  t h e  beginning of t h e  f i s c a l  year we 

had bought seven l i g h t  trucks f o r  t h e  use of Tar- 
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ious craws, and put on a nsw force  of men. In 

order t o  ge t  these  truoks t o  t h e  f i e ld ,  and t o  

give ce r t a in  ins t ruot ions  t o  t h e  new men, they  

were ca l led  i n to  t h e  headquarkers o f f ice  and a 

l i t t l e  soh001 of i n s t m a t  ion, under 1d.r. Womacik 

aad Chief Clerk Albers, was held f o r  a couple of 

days. 

The work of t h i s  water demlopment was 

do- under t he  clostrlst ooopcsration with t h e  Agemy 

f'oraes. Pr ior  t o  t h e  beginning of t h i s  year and 

at in te rva l s ,  M r .  Wmaok, acaompanied by t h e  trm- 

ious superhtandsnts ,  made t r i p s  over t h e  reserva- 

t i o n  planning t h e  work, mapp2rg out a general p l m  

fo r  %he yew,  .which was t o  be f o l l m d  as closely  

as possible. Contingencies whioh might a r i s e  from 

t h e  t o  t i n e  would modif'y t h i s ,  but so  f a r  as pos- 

s i b l e  t h e  o r ig ina l  plan was adhered to ,  or i f  chang- 

ad it was with t h e  f u l l  approval of t h e  superinten- 

dent,  I n  t h i s  way %he best  d is t r ibut5on of t he  work, 





and the  dwelopment of water where it was most 

Mr. Womaok aubmittsd a reporl  a t  the, 

end OF the year from which the  follouaing i s  taken, 

t o  show t h e  viwwpoint of? the man i n  the f i e ld ,  

"YOU a re  awwe of t h e  long continued 
drouth fn t h i s  Southwest comkry, also thsrt; on 
aeoow% of' this oon%inuous drouth a l l  the  stook 
i s  forwd t o  concen$rate a t  the  per-ent water 
which 3 s  t h e  d r i l l ed  wells and bproved springs, 
which e&%ae~ a congeshed condition and makes un- 
usual d on t h ~ s  p e m e n t  watering plaoes. 
!Phis, 5.n t m n ,  cause8 us t o  abandon ow original 
plan iza order t o  develop addi.t;ional watw near 
t h i s  o11p~)rpaeied oowtry. I n  some cases we have 
been f m w d  t o  i n s t a l l  gasoline pumping plant as 
an auxil2arg -tar supply t o  keep stoolr: from per- 
ishing, these or other aonditions causing us t o  
have %o deviate &om t h e  original prognm, such 
as t h i s  r Re~arva t  ion super inLendent s w i l l  sud- 
denly f h d  ou% tha t  they have axi appropriation 
t o  oonaC~uot sheep dips, them ve are oallsd on 
t o  deve26p water a@ new the  proposed sheep dip 
locatid3i~ 1s possible. In  a sass  o f t h i s  kind 
we oa l l  together t h e  necessary equipment aad men 
t o  a0 thls . 

The requirements for water supply for  
one oP %h1tae plabts i s  not only t o  supply water 
for  dippfng sheep, bt& as the sheep have t o  be 
dipped, and Ben days l a t a r  have t o  be dipped the  
silacond tltmer, i% i s  easy t o  uniisrstmd t h a t  thous- 
mds of' mbals h a m  to be held i n  t h i s  looa l i ty  
during Chis &$pping period, thar~3Pure, using a 
great qua t i*  of water which i s  considerably 
more than tha  usual spring w i l l  supply. 

The auperintewsdents f u l l y  real ize the  
serious conditions of the  grazing oountry, also 
the  d i f f i cu l ty  i n  providing water a t  a l l  desired 
places, and they are reasonable i n  t h e i r  requests 
for  more water, also curs construative and oo- 
operative . 





Howrsvar, %he fac t  remains tha t  the  country 
i s  f a i l ing  as a stoork country a t  an alarming degree 
and every sffor* should be made t o  conserve the 
range i n  every way possible, not only by reducing 
the awnber of an2ma3s on it, but by sc i en t i f i c  
supervision of grazbg,  together with a suf'fiuien-k 
w o w t  of money t o  bevelop a l l  the w d s r  possible 
and a t  .the plaoes where it w i l l  r e l i m e  the  e x b r a -  
l y  ovtsrgazed portions and a l low some, at least ,  of 
t he  grass t o  mature and reseed the land. Not only 
i s  much of the grazing w e a  kept grazed dom t o  where 
it is  prsvented from developing seed, but i s  grazed 
down t o  Che level  of ?As &round t h e  year round. 

er i n  our lettcrtr t o  General 
Scott on t h i s  ~ u b j e o t  ( I  thir ik  jn 1915), I called 
h i s  a%t@ation t o  the rapid destruction of the graz- 
ing Zand a d  eq ressed  my bel ief  tha t  within a fm 
years it would be readused t o  a bad land and t h a t  
there  arliuld oomeasts the  Real Zndian Problen, and 
it is  (3mon b w l ~ d g e  i n  t h i s  count;ry t h a t  since, 
1913 the bore-aeed &ook has depl&ed muoh a f  the  
grazing l m d  and there seems 't;o be no r e l i e f  i n  
sights hawever, the grazing smms t o  be the one re- 
souroe of the  Tadia~l's sxistenca. 

I believe Chat t h i s  &verment oould do 
well ia using some suoh sohme af  reseeding as did 
the  Br i t i sh  Govem%a% 5,n Australia as  this i s  about 
the s m ~  e l m t i o n  (;a&-dsseri;) md somdfhing n e w  
the s m e  r a i n f a l l  per ~~mm." 

As shoMng t h e  de ta i l  of work by jurisdic- 

t ions,  the  follovdag s m w y  i s  submitted: 

Mor6hera Jurigdiot ion. - 
On t h e  Worthern Navajo sve, operated two 

spring orerws with equipmrrt; inolndfng truck, tentis, 
small tools ,  scrapers, picks, and shawls, etc.  We 
also have material shipped herre and have storaga 
for  material and imp2tsmsnts. 

This jurisdiction has mmy more springs 
than any of the  other jurisdictions as much of the  
Northern is  located i n  what i s  called the  San Juan 
Basin, which i s  a natural a r t e s i m  country. On 





t h i s  account, mflhiag tha t  makes a break i n  the 
overlay* s h ~ 4 e  owses a spring t o  r i s e  through 
the faul* and. t h i s  happens many times, especialfy 
along the nvnjclr faul ts .  

We have developed 36 springs m d  con- 
structed aoncrete %roughs at eaah, with t h e  dom- 
s s t fo  s+orage awe~y from the  stock water; have dug 
7 sha l lw.wel l s  wM@h are walled up with a aon- 
c re t s  slab top and i n  whioh i s  a heavy hinged l id .  

On t h i s  jur isdict ion we have ow* head- 
Snaluding shop where we repair truok, 

autqmob&les, a&s f a m  fo r  ooncrste, and issub a l l  
matwiw;3 fo r  t h i s  jwisd ie t ion ,  

W0 have one crew equipped with truok and 
tools  t b b h  mabt&as 50 wells and w i & l l s  on t h i s  
jurisdie%ion. lV0 operated one spring crew t h e  f u l l  
ytbw a& b d  %wo o t b r  orewe work&% par+ of the  
year w h  &maloped 110 egr;$qa and idug 1 2  shallaw 
wells a d  a t  b&h tlh r~prin$s and wells reinforced 
conor&@ trough$ were coltstmctfj~d~ 

cover& wi%h wn~rd.t,e slttts wgth fi-ed door; a lso 
plaaed erptnar&;s troaghs a t  eaah of them, 

W&$~P oond5tions on t h e  Southern Navajo 
are @;rea*ly hprovsd by the permmmt water develop- 
ment a2lt;hough %here is burf; a small percent of the 
work neoessauy ctomgleted along these l5nes. 

On t h i s  3wAsd%ction th&e was l i t t l e  
money t o  operats on, therefore, o d y  4 reservoirs 
were made. These r~rservoirs were located i n  what 
is called t h s  Diablo oountry, where there  are no 
springs and money was not suffiaien2; t o  drill  wells. 





However, there  were 2 wells dug in other pax%@ of 
t h e  reewvetdion and reinforced conarete troughs 
oonstruwted . 

The nllotment for Leupp jurisdiot ion 
i g  alpp&ys small as Che allotment of fknds is  based 
on the population. 

Western Jurisdiction. 

During the l a s t  yew we oparated one 
retsemaSr constru&ion arew on the  Vestem juris- 
diakion* Thiht t m p  aonoists of t h e  following men 
and eqakpnent: one fore-, one fraofor operator, 
one laborer (~~d i t s s t ) .  The equipnat  consists of 
one t r a s t a r ,  ens rotary seraper, truck, ten ts ,  
slzmp- equApent, and aook shack, 

order t o  supply stook water i n  a large area of 
the reservation where there are no springs and 
well drilling i s  impossible, There are 9 reser- 
voirs  oonstruated and the  t o t a l  earth moved on 
%hi8 rarssrtroir wwk was a p p o x h a % ~ l y  28,047 ou- 
bia ywds. X;a $$ion, t o  tlrtle e&h work there 
i s  the  Stem of rkp~&pSlp: &11 the  faass of these 
dumps wt%h slab stonas. In soma oases both sides 
of the d m  were rippapard. This naaessitated oon- 
slderable work Zn get.l;ing the stone out. 

There were two spring crews operaking 
a par% of the yew who developed 10 springs and 
dug 1 2  @hallow walls. A t  a l l  springs and wells 
there in aonsfruoted a reinforaed oonorets trough, 

The spring c r m  consists of one foreman, 
one ass i s tan t  fortman, and t h e  necessary Navajo 
laborers t o  omry on the work. The 6quipmen-t con- 
sists of one truok, tents,  sarapers, picks, shovels, 
and other small, tools. 

East ern Jurisdiction. 

On the  Eaartrsrn Navajo we have had a 
duplioate of the  oonstruotion ou t f i t  on t h e  Wijstern 
Rava jo  . 





Owing t o  breakdowns i n  macthinery, it has 
been neobsaary a t  t b e s  t o  quit  work on the  reser- 
voirs, rand the t r se to r  orew was ewitohed t o  the 
spring davalapent  work on t h e  same jurisdiction. 
However, Chsre were eonstruefed 8 reservoirs with 
a t o t a l  yardage of 20,000 cubic yards; t h i s  atme 
parby U ~ i o  dug 1 w e l l ,  placing reinforced trough, 
eto . 

This Eastern Navajo has but f e w  springs 
and it w i l l  be neoessary t o  oontinue t h e  reservoir 
work, a lso Co drill some wells ae a ermment sup- 
p l y  of water 2n order tha t  in extreme % a F T  y y imee 
the sto& o m  be mved Co a permanent supply t o  
pre~ent l o s s  of herdr. 

No .Bmrajo Ss ,E&wajo West .Navajo East .Navajo Hopi Leupp 
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I N D E X  ----- 
Springs and Dug Wells 

Navajo and Hopi Reservations 

J ed i t o  Hopi 
Marty 1 a n 
Chief Spring 11 

Keams Canyon t t  

Walpi II 

Tews Spring 11 

S hongopovi t l  

Wepo Spring tt 

Waoat ova 11 

Solany I1 

Tohadiet;oa tt 

Bradley1 s t1 

Todetai II 

Denabito tt 

Dane'tsito I t  

Bwoba, 11 

Seoota t t  

Ches-ICeza t t  

Baooba Spring No.2 It 

Tommy's spr ing tt 

Toreva spring 1t 

Taylor ' s spring tt 

Burro spring 11 

Honana n 

Ta-ho-not -a tt 

Pew'ait 11 

C heskeea spring II 

Chtazxieeto 11 

Sewn ~ i i e  spring n 
East Side spring tt 

Waoatova t l  

Cornfields spr ing n 
Corner spring tt 

C himopovi n 
Clay spr ing 
Luoay Kad Top 

Z 
Nor Navajo 

Bekis Two Wells l t  

See Se Toa Well t1 

Wha Chee Yaza Well 
Etaidy C 1 1  Bega well 'I 

Sheep spring n 
Si l en t  Man's spring " 
ToToTum spr ing t t  

Wha Chee spring t t  

Cross Roads well 11 

E-Ghany spring II 

Sa l t  Water Well I t  

Barber spring II 



Stinking spring 
One Eye spring 
Sulphur springs 
Kla Chee Toh Wells 
Doby Begay 
Be-Jes-To spring 
B i l l y  Be-Kinny 
Sun lRater 
Nes Nahe Beto 
Sand spring 
Dri l led  Well No.702 
Konay Nez spring 
Castle Butte spring 
Government spr ing  pip e l  ine 
Dalki spring 
Adalcai Bega spring 
Many Mules sp r ing  
Sagne Et So 
Tokes Jne Well 
Chee Reservoir 
M o m  spring 
Gap Well 
Cottomood 
Shone4 o 
Fring spring 
Say To spring 
Sunny spring 
Bush s !)ring 
Mason spring 
Low K i  spring 
Garia Nez spring 
Red Sand Stone spring 
End of W a l l  spdng 
Crow spring 
Johns Well 
Buck-a-lin Bega Well 
To-Enchoni 'spring 
'hll NO* 213 
Nanson Well 
Belena Bega Well 
Poison Fern spring 
Nab-Tahn-Dele* spring 
Spotted Hand spring 

Te-La spring 
Frank W. Smith spring 
Kinwe-Do-De-Ts i e  spring ( 2) 
Georges spring 
Sahaezly spring 
White Water 
Gleason Sega Well 

No. Navajo 
tl 

Hopi 
tl 

West. Navajo 
tl 

Hopi 
North.Navajo 
West. It 

North . " 

Hopi 
North . " 
west. 11 

I? 

Hopi 
West. Navajo 
L ~ U P P  
North.Navajo 
Hopi 
11 

No, Navajo 
?l 



Sheep spr ing  No 02 No. Ns 
Hog- S a y ~ a n y  spr ing  I t  

Tsa-Skiesie Beyad To spring I t  

Lone Cottonwood Well I t  

B i t t e r  Seep spring 
Burro o r  Honani spr ing  
Cemet ary spr ing  
Chi1 Chin Beto spr ing  
Cow Camp spr ing  
Devil sp r ing  
De-be-Chady spr ing  
Hole i n  t h e  Rook spr ing  
Ish-No-Gallie sp r ing  
Kaibeto sp r ing  1 & 2 
Kaibe-bo Seeps 3 & 4 
Koney Nee spr ing  
Rat ~ p r i n g  
Red Lake Tatex Koles 
Red &sa spr ing  
Sae-Es-Skeesie sp r ing  
Saga-Nitso spr ing  
Sand Stone spr ing  
Say-Et-Sia 5.e Seeps 
Shan-to spring 
Sheep spr ing  
Taa-Pany sgr ing 
Tan-E-Kis sp r ing  
Tanner Wash spring 
Toh-~a-Con sp r ing  
Tsa-Clizhin B&o spr ing  
T s a-Y o-T o spr ing  
T s  ay-Y a 4 0  spr ing  
Walkers Seep 
Chissey Yessie we l l  
Drolet  Well 
Too At t l ey  Well 
Sheep Dip spr ing  
To-No-Te sp r ing  
Sisohene Badoni spr ing  
Side-to spr ing  
Taohine Badoni 
I n s c r i p t i o n  spr ing  
Say Atho sp r ing  
To-Inohony spring 
West Sheep Dip sp r ing  
Black Rook spring 
Charley Curley spr ing  
Mud spr ing  
Sheep Dip w e l l  
Tank well  
Ihwphy spr ing  

west .  
Hopi 
West. 
No. 
Hopi 
t t  

No. 
West. 
L~UPP 
West, 
n 

L ~ U P P  
West. 
n 

No. 
Hopi 
west. 
t l  

tl 

NO . 
West , 
Hopi 
No. 
West. 
H 

No. 
11 

tt 

west. 
11 

So. 
No . 
tt 

So. 
West . 
11 

t1 

l t  

11 

No. 
I t  

I t  

11 

t1 

t )  

Vest. 
s o  . 

Navajo 



Adakai spr ing  
Big Butte spring 
Roy Nez spr ing  
A i r  Singer spr ing  
Bert Tso spr ing  
Many Horses spr ing  
Cla Chee sp r ing  
Gishi Beta spr ing  
To-tocosh sp r ing  
K i t  Seale sp r ings  ( 3 )  
Saebeto sp r ing  
Say-Bdo Yeshie spring 
COW spring 
Clizza  Reto sp r ing  
Beek-ashe we l l  
Dabies we l l  
Wi l l i e  P in to  well 
Sweet water spr ing  
Saoisy-to spr ing  
Tsa-to spr ing  
Depa Beohan Beto sp r ing  
A l a k l i  Seeps 
Tooito spr ing  
High Water sp r ing  
S t  inking spring 
Y e l l m  Water spring 
Snake sprlng; 
To-Do-Mui sp r ing  
Rock Ear Ring spr ing  
Big Willow spr ing  
Clizea  Slone spr ing  
Tsida Tsal Beto spr ing  
Moenoopi 8aore t  No.1 spring 
Cla C@ee sp r ing  No. 2 
Do Nagada sp r ing  
Hawbhorn sp r ing  
Todo Cozie spring 
Be Daa spr ing  
Blaok mans wel l  
Olivers  well  
Many Horses Badoni w e l l  
Brimhall Wash spr ing  
Moenoopi Spring No. 2 
N-Desh-a Beto spr ing  
Nooki-Ba-to spr ing  
White Water well 
Rook spr ing  
Hopi spr ing  Noo 3 
Burnt Corn spring 
Moencopi spr ing  No. 3 
To-Ha-Chee w e l l  
To-Ya-Nastladi spr ing  

L~UPP 
West .Navajo 
11 

So. l t  

I t  

West . " 
NO r 

11 

n 
I t  

11 

n 
I1 

n 
n 
n 
11 

West. )' 
n 
It  

SO r I1 

NO. " 
I t  

tt 

11 

11 

n 

west." 
So. 11 

L ~ ~ P P  
It 

West. " 

Hopi 
11 

Hopi 



Hostodi KO ~ p r i n g  
Cleen Nakadi ~ p r i n g  
Es t l a  spr ing 
Cla Chai spr ing 
To Hoakle spring 
Clair Gee spring 
Tonalea well  
To La Chee spring 
Nava wells  

Bechan Kelly 'hll 
W a l l  spr ing 
Shosh Beto 
Many Whiskers well  
To Ha Leen well 
Say Laohee spring 
Tohaney Nee spring 
Hogay To spring 
Honagathne well 
Tode Doz well  
Toe W s i s s i e  well  
Joe I saac  Well 
Many Goats spring 
Mmy Mules w e l l  
Sa l ina  springs No. 1 
High M t  . spring 
Saw Yazzie spring 
Nocki To (2 )  
Tsa-Anea 'VITooly spring 
Red Sheep spring 
To-Denea jas spring 
Cotton Wood spring 
Say Kole spring 
Den Beto wel l  
Trough spring 
Gray H a t  Charley we1 1 
Peaoh Tree s p  ing  
S a i  spring 
Salina spring No. 2 
To Dis Caz spring 
Sand Wash spring 
Teeae Beyad To spring 
Lizzies spring 
Sand spr ing 
Boiling spr ing 
Cla i  Benalle well 
Shmto oanyon spring 
John Smith well 
White Rock spring 
I ron spring 
L i t t l e  Shiprook spring 
Juth Lachee spring 

Hopi 
tt 

L ~ U P P  
No. Navajo 

L*~PP 
Hopi 
So. Navajo 
West. " 
11 

I t  

tt 

So. I1 

t t  

West. It 
It  

Hopi 
I1 

So. 11 

NO. It 
11 

t1 

t l  

tt 

n 

Hopi 
tt 

West. " 
w 
11 

SO. " 
tt 

No. " 
1t 

tt 

11 

Hopi 
I 1  

west. " 
I 1  

No. 11 

11 



Dele Benalle spring 
Blaak Goats sp r in  
Tohito springs ( 2  
Behit o spring 

f 
To Jee l  K a d i  Noel w e l l  
To Jeel  Kadi No.2 w e l l  
Coyote well 
To thine  Bega well 
Butler spring 
Farm springs (3)  
Say Sun well  
Dynamite spring 
Tohatahi spring 
Toholee springs (2)  
Cotton Wood spring 
Crooked Tree spring 
F l a t  Rook spring 
Tode Coz spring 
Tsa Lon spring 
Tokes Jay spring 
Sunny Side spring 
Willow spring 
Polenntur spring 
Community spring 
Chil ibeto well 
Chesenbeto well  
Four wells  
To h d a i  spring 
Blaok Mtn. spring ( 2 )  
Red Rock wel l  
Nakai spring 
Sand spr ing 
Old Pol ioman spring No.2 
Greasewood spring 
Tillman web11 NO. 1 
Box Canyon well 
Water i n  Wash well 
Ba$,ger spring 
Sayana Chee well No. 1 
Sb~rana Ches well No.2 
Lone wel l  
Blaak Rook spring No.2 
Red Rock wash spring 
Blaek Rook spring No. 1 
Blind Man well  
To-Eat-Chi spring 
Rough Mesa well 
White Rook spring 
Squaw Traok well 
Smiling spring 
Tuckeliny we11 
Mountain well 

No. Navajo 
rt 

So. 11 

11 

11 

I1  

We s t  It 
I t  

11 

I1  

No. " 
11 

west a n  

No . 11 

It 

11 

tt 

No. " 
It  

Hopi 
n 

So. 11 

0 

No. I1  

n 
n 
t l  

L~UPP 
Hopi 
n 



To Hannia Well 
Blue Water spring 
Blaok Stump '[Jell 
White Water well 
Box well 
Tsa Cleshie spring 
Cove spring 
Asona spr ing 
Tso spring 
Tode Cozie well 
Rogers we 11 
Yellow spring 
Coal Mine spring 
Blaok Peak wall  
Table Mesa well  
HoSgtsgan spr ing 
Stra ight  Rook well 
Burnt Corn No. 2 
Bekay spring 
Peaoh spring 
White Ha* spring 
Rim Rook spring 
Navajo spr ing 
AtsetFy well 
Taos P i  spring 
Car son Cave spring 
Judge Beoentie spr ing 

Hopi 
No.Navajo 
It 

Hopi 
No. Navajo 
n 

So. tl 

t l  

11 

Hopi 
t l  

So .Navajo 
West r '' 
So I t  

~ a s t  ." 
n 
n 

The spMngs and wel ls  have bean renmbered t o  
oo r~wtg~md  wlBh the Cost numbers. This i s  a 
oqletkce index of al l  springs and wells develop- 
ed t o  da t e r  



asa 
NAVAJO AND HOPI SPRIUG 'DEVELOR~NT 

FIFTX I R R I G A T I O N  D I S T R I C  T 

Develogme~t  ( o r  remarks : 
Thfs well  was excavated down thru quicksancl t o  sha le ,  
f i l t e r  bed placed i n  bot-tom, masonry wa 11 l a  i d  up 
arxl backf i l l ed  with g rave l ,  a concrete s l a b  ~ 4 t h  man 
hole molded over well and a. diaphragm pump installed. 
D e p t h o f w e l l  16 f t .  diameter of wel l  at bo t tom 6 f t . ,  
diameter a t  t o p  3& f t .  

There had been some! development wcrk done on t h i s  
spring fn tM p a s t ,  further development, being t o  
b u i l d  a s t o m g e  r e s e r v o i r  size 6tx12fx41 deep, s t one  
masonry Wall l a i d  up a d  b a c k f i l l e d  with g rave l  f i l t e r ,  
a  r e in fo rced  concrete slab wi th  man ho le  molded over  
top,  and wa te r  piped t o  a r e in fo rced  concrete s t o c k  
water ing trough. 



NAVR JO AND H O P I  SPRIliG DEVE LOPlJIF,,NT 
FIFTiT I R R I G A T I O N  ,D JSTB JC T 

Before ievelopment; , After 2 

Bsvelopment (o r  remnrks 1 : 

'l'he Indians  had done some devel.opment work on t h i s  
spring i n  the p a s t  ; excavation was o o n t i n ~ ~ e d  on down 
and i n t o  s h a l e  and a trench owned up t h e  cnnyon m d  
heading water o f f  f rom seeping i n t o  wash. This trench 
was f i l lat3 with gravel f i l t e r ,  perforated pipe l a i d  a t  
l o m r  end of  seepage a r e a ,  b a c k f i l l e d  with gravel m d  
piped t o  a reinforced conorete s tock watering tmugh 
ahr9 a err;q4111, . g$~ ra&p  r.m$rva5r! s.izs 41x4.f,x3' deep f o r  
dorneatic wat'$r ,~up3;?ly. , .. - 

. . . <  . *  , , .  . I ,  . 
.. , -  . ... . *  - . 8 .  . . ..^ I I 

'I CTC 

This wel l  was excavated d w n  nnff i n t o  sandstone t o  a 
depth of 8 ft., stone maasonry w a l l  l a i d  up znd Feck- 
f i l l e d  with g r a v e l ,  A tmnch 8 ft. deep and 30 f t  . 
long was excamted from well t o  foo t  of h esa t o  drain 
water i n t o  w e l l  and pmvent i t  from seep ing  i n  wash; 
A concre te  s l a b  with man hole molded over top. 



NAVAJO AND HOPI SPRING DEVELOPMENT 
3'IFrEI Ii?HIGATT.ON IIISTKIC T 

. , 
__. 

Date ~evxooped J 1 .  19.28 . .  , 
F L O W  in ga ls  pFr *rnlnIge? 

.. 
+ *  

Before 5eveiopm~nt;, seela h f t , q r  la  . . 1 .I  - - . . 
., , 

) .. .,-. 
Development ( o r  rernnrl-c3 ! : 

. . 
.%.. 

This w e l l  w a s  excavated down ~ - n d  i n  shale, 
* 

depth 8 ft.; stone masonry w ~ l l  l a i d  up snd 
b a c k f i l l e d  wi th  gravel ;  a. concrete  s l t ib  with 
man h o l e  molded over well. 

. . # .. 
Development ( o r  rwn;wla ) : . , 

 his g ribg. .mrs exoavateh d m  fn. san'd stone 
3 ft. dmp and 1 8 0 f t .  long, M c k f 2 l l e d  w i t h  . 
gravel, p r f o r a t e d  pipe laid a t  lower end nr.d 
piped t o  a re inforcod concrete stock watering 
trough 120 f t .  from spr ing .  



NAVAJO AND HOPI SPRING DEVELOPMENT 
?'IT'J?il I R R I G A T I O N  D I S T R I C  T 

Name # I  I1p. - -, 
O t h ~ f l 6 i r n ~ ~ ~ ~ ~ .  -- -- 
Reserva t ion  'A- 

.Loo~. t ion -Aalba h , & t ~ ~ i j  lolrn.3.m.11~~ m 
# 5 . k  . .  . L- 

, . 
Date DcvToij;-eil -. .-- , e . , . . , . . , . . 
F&*o~y J3 gals  pep - a, . - - , * -  - .  

.. Before deve.Mpmen.t;~ -s;wL k f t e ~ &  
t . ,. 

Development f OT r e m a ~ k s !  : + .. 
lifha+.EndcC~~s. had t r i e d  t o  develop this water but 
were n o t  success fu l .  E x c a v ~ t e d  down 7&- f t .  i n  
old excavation i n t o  shal e,  lni d up s tone masonry 
wa l l ,  dug e, t rench up t h e  bank of wash "7* f t .  deep 
i n t o  s h a l e ,  f  i l l e d  with .gave l ,  water  r a i s e d  suff i- 

,a e r -  c i e n t  t o  pipe t o  a  re inforced  concrete  stock vr t 
ing trough, a r e ln fo rced  concrete s l a b  with man hole  
molded over top and so a r re rged  if' water  1-eve1 should 
lower, mCe~ can be drawn a d  poured i n  sump box a r d  
on t o  trough. 

- , T h b  rw$ng was i n  s,earn o f  sandstone, seam opened 
and a l l  water c o l l e c t e d  piped t o  a s torage  tank, 
l a i d  up of s tone  masonry w a l l s  with concrete  s l a b  
i n  bottom and r e in fo rced  cone r g t e  s l a b  with man 
hole molded over top .  Size of r e se rvo i r  4tx14tx4' 
deep. Thls spring is for domestic water  supply f o r  
severa l  f a m i l i e s  l i v i n g  i n  t he  canyon. Stock water 
a t  well 728. 



NATJAJC AND HOPI SPRIIJG DEVELOPMENT 
ll'IFTII I R R I G A T I O N  DISTHIC T 

- ctL~h& 'dlj~iiig'i'ag'~2xcnvated down t h r u  c l a y  sand 
and i n t o  shale ,  masonry wa 11 l a i d  u p  and back- 
f i l l e d  with g r a v e l  f i l t e r .  Depth of well 1 2  ft. 
ddam&er 5 ft.  A concre te  slab w i t h m a n  hole 
znolded over  t o p  of well. The r e i n f o r c e d  concre te  
trough f o r  this w e l l .  w i l l .  be const ructed.  during 
t h e  first week of September. 

Name 
- 1 1 1  

0th f? 

Ba.velopmn.t: tor ryp.exi.=r ): . . - .  . . I '  

'l'his wel l  was exqapat ed down i n t o  shal e ( r e d )  , a 
mabohPrJi W a l l  hid &p and b a c k f i l l e d  w i t h  gravel. 
 his well  b mar) bank of wasah t h e r e f o r e  the =ah 
wars undercut, trench being 32 f t .  l o n ~  and 3& t o  6 
f t ,  deep. Plaoed gravel filter, per fmsted  pipe, 
b a c k f i l l e d  with gravel and covered with cement t o  
p r o t e c t  from f'lood w ~ t e r s .  A r e i n f o r c e d  c o n c r e t e  
s l a b  was molded w e  r we1 1. Depth of we 11 14 ft, 
d i m .  5 f t ,  



N A V A J O  AND HOPI SPRINO DEVELOPMENT 
lalIF'I'iT I B R I G A T I  ON DIS T R l C  T 

Development ( o r  remarlcs 1 :, ., , .I I 

IiZlia well was developed for domestic use, and 
exaavated down into sandstone t o  depth o f  0 f t .  
by 4 ft. i n  d i a m e t e ~ ;  a masonry wall la id up, 
concrwtas alab with nan h o l e  molded wer top,  

~ e v e l o p 4 e n t  ( o r  remwla ) : ! 

'lahis 
i n t o  
w lth 
we 11 
ove r 

, . . 

well was excavated down thru  quicksand and 
d a y ;  masonry wall l a  i d  u p  and backfilled 
gravel ,  Depth of wel l  15  f t .  diameter of 
5 ft. Cement s h b  with man h o l e  molded 
top. 



NAVAJO AND HOPI SPRIKG DI?VELOFl/ll;:NT 
?'Il"'Kl IRRIGATION I1ISTHIC T 

N a m e - - -  .. . -- 
Other Names -- . . 

^ C -- -.--. --- .. - --- - -- .--- 
Reservaticn___~gp~_ -- -.-- 

' I + o c ~ \ t i o n -  .?.a&~ w a of ~~d L a e  
... 

.I 

,F low in ~ ~ , . a l a  per --. .. \ .  

7 y  Bof o re  d,eve h p h ~ n s ;  2 

~ l h i s  s p r i n g  was excavated davn t h r u  quicksand 
and into aandatorm, pe r fo ra ted  pipe h i d  ard 
babkf i l l ed  w i t h  grave l ,  A re inforced  concrete  
trough cesncstrueted, Distance from spring t o  
t r o ~ h  1@0 ft, 

This wel.1 was excavated d m n  t h r u  quicksand and 
into sandstone; masonry w a l l  laid. u p  and b a c k f i l l e d  
with g r a v e l ,  a concrete slab with  man h o l e  molded 

. over top .  Depth of well 10 ft. diam, of well 5 f t ,  



Development f o r  remarkn!: 
 his spring waer excavated down ond 1 n t o  sandstone,  
perf  omtcsd pips  laid e- d backf i l l ed  w l t h  grave l .  
A storage r s s e m o l r  was dug y r t l y  i n  sandstone, 
masonry wall l a i d  u p  a d  covered with a concrete 
s lab with man hale ,  Size of  r e s s r v o l r  12 tx6 fx5 '  
deep and overflow was installed end connected v f t h  
pipet l i n e  rnnning t o  trcxxgh, Distance fmm r e a e m i r  

. 9. t o .  .t~!3"qgh 120 f t .  - 3 .  , . . 
a .... , < 

+ 
1 L".. , .'*- .L , 

.:., ." , .- I- ". ., . ,,, , . - 3  -- - .. . . *. 
3- 

. X  " .  
, I .  _. I 

,a . .. , 

7-- . 

Date ~ e v ~ ~ '  " sept&bebP'. 28 
Flow In  ah r iwmibute:  

Developme nt ( o r  r8Am a r  1.23 ) : 

This spr ing  w a s  u p  on s i d e  o f  o l i f f  above wash, 
Excavated i n  sandatone r o r  dl s t ~ n c e  of 30 f t .  by 
3 f t ,  deep, f i l l e d w l t h  g r a v e l  t o  denth o f . 1  f t . ,  
per fora ted  p i p e  and b a c k f i l l e d  with grave l .  Covered 
w i t h  cement slab t o  p r o t e c t  Prom f l o o d  water pouring 
over faee of c l i f f .  A re inforced  c o n c ~ e t e  s tock  
w a t e r 1  ng trcmgh cons t ruc ted .  I l is tance from spring 
t o  trough 129 ft.  Also p u t  i n  b n s h  and roc lr f i l l  
to  p r o t e c t  trough from flood water comiw down canyon. 



N A V A J O  AND HOPI SPRIIJG DEVELOPMENT 
KU?".C;I I R R I G A T I O N  DISTRIC T 

* 1 

~e$dlop%sn,t  - ( o r  remarks) : I #  . 
.' *'  -..., 

* '11. _ )  

.* I 

 hi$ ap-Fing,w%s excavate& t o . 8  depth of 2 f t .  I n  
sandatone, per fora ted  pipe laid', b a c k f i l l e d  with 
g rave l ,  c e m n t  s l a b  over f i l t e r  bed to  p r o t e c t  
against  flood water  pouring over  f a c e  of c l  i f f .  
360 ft, o f  p ips  laid t o  = in fo rced  concrete  stock 
watering trough, 

__r_P_ 

"* .. , 
Development (or remes  ks-3 : . C .  

I .  

was excar$$dU d w n  and in to  sandstone, 
ipe l a i d  and "b-ackf ill ed l v i t  h gravel ,  

a re inforced  concrete trough cons t ruc ted .  b i s t ance  
from spring t o  trough 150 f t .  A rock and brush dm 
was constrmcted t o  p r o t e c t  t rough from f lood  waters. 



NAVAJO AND HOPI SPRIUG DEVELOPMENT 
YIFTII I R R I G A T I O N  D I S T B I C  T 

- -.--_. .- -. -__- _ __- 
Reservation- ,N*, ulo , . . . 
L o c ~ t 4 o n  6 'm$J,&a S., of .Hock Point S to re  

IC 

, . 
. Date' Deve3.05ed ' s s s b a i s b e r  19 - 28- ' 

- .y, 

-C- r _ _ . , . I . "  

F low ,In g a l s  p e r  mifi1.1,s : 
Baf ore  4eve Lopmen-t seen , ,  . A f  tar- & ~8.1, 

. . 
, Development "(QP remarks) i , -. 

4 ' 1 . Y  - , "". . 

This  apr,$ng - w q  excavated dmn m d  into smdstone 
depth 4 l't., per fora ted  p i p e  l a i d  ~ r d  bacHi l l . ed  
w i t h  g r a v e l ,  a r e  in fo r  ced concrete  s t o c k  water  inp; 
t r o u m  eonstruc ted. 1)istan ce from SF ing t o  t.rcup;h 
240 ft, Rockand brush f i l l m a d e  near t rough t o  
probeet Sam f rm f lood  waters, 

?"his ?-pa b laaxted on s ide  of canyon wall. 
Exca;b&tetd cbwn m d  i n t o  sandstone,  e r f o r ~ t e d  
pipe l a i d  and b ackf 1 1-led wi t h  grave ? . Piped 
200 ft. to a re  inforced  concrete s tock  wter ing,  
trough, 



NAVAJO AND HOPI SPRING DEVELOPMENT 
FIFTiI I R R I G A T I O N  D I S T K I C  T 

-rq-J: 
Dew -Hot 8 o 

19 29 
c.- Date Developed-' s 

Flow in gals  per 
Before Icvel@pm.ent & ,, After  l* ,gal. 

Development ( o r  remarks) : 
 his s p i n  was excavated down md I nto  orLgina1 
format ion ?shale)  , perforated p ipe  l a i d  snd back- 
f i l l e d  w i t h  gravel, piped 320 ft, t o  a r e i n f o r c e d  
concrete s tock  water in^ trough. 

Raservat 
Loca t ion  

'Yhis q ' r i ng  was excavated down and in to  shale , 
prf orated pipe laid and baokf i l l e d  with gravel 
f i l t e r ,  two reinforced concrete troughs con- 
structed. Distance from s p r i n g  t o  trough 220 f t .  
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'iZlis spring was excavated back i n t o  s i d e  of mesa 
a d i s t a n c e  of 40 f t . ,  p e r f o r a t e d  pipe l a i d  ~ n d  
b a c k f i l l e d  with gravel.  A *rage tank was excavated,  
s i ze  15 f t .  d e e p b y  6 f t .  i n  diameter. Hock wall 
l a i d  up and cover wlth a concre te  s h b  with a m m  
hole molded i n  same. 'I'wo reinforced a ncre t e  
troughs aonstrmcted,  

Development (or rv?mrs 'a ) : 

'i'his wel l  was  exeavated down and i nto s b  1-e , 
rock rrslaronry wall laPd up and baokf i l l ed  with 

f ravel,  Slab w1t;h man hole molded over  top.  
No t rou& c o n e t m c t e d .  ) This well w s  developed 

f o r  domestic use only. 



NAVAJO AND HOPI SPRING DRVELOPMEWT 
FI.FT1 I H R I G A T I O N  DISTRICT 

--.- - --- 
pp&g, - -  

. Reservat lcn 
aoca t  i o n  radlna Poet.  

--- 
Dnto Develop 
Flow in ~r ;a?s 
Before &veioprn&t 1.- A f t e r  I 

.a ' , - 
Development ( o r  r,ernarks): 

 his s p r i n g  was excavated back into h i l l .  of solid 
rock following c r e v i c l e ,  perforated pipe ].aid 
backfilled with gravel. Pipe t o  s torage reservoir 
s i z e  $tx6'x69 deep with .  a concrete slab w i t h  m m  
hole racalded over  top .  A r e in fo rced  concrete  trough 
cons tmetad .  Distance from s p r i n g  t o  t rough  90 ft. 

Name Wall 
0 tho . . * -  

.. , . 
. . Re servk' t  

L o c a t i o n  
. . . . 

Development; ( o r  rercl~jr'm) : . 

' ~ k i s  well w w  e x c a a a b d  dawn in sandstone t o  a 
depth of 12 ft., magionry walllald u p ,  b a c k f i l l e d  
with gravel,  a concrete  s lab  with m n  h o l e  molded 
over top. Also rs reinforced concrete t rough con- 
s true tetd. 



N A V A J O  AND H O P I  SPRIWG DEVELOFEJENT 
YIFTiI XI-IRIGATION DISTRICT ' 

Name Pm&ASJl;rl_nlR-- .- - --a 

0 th e m ~ n m e s  - ---- ye.-. - -.------ 
R e s e r v a t i o n  w, ~m-., 
~ o c n t i o n  X-L-L~ ahanto , 

- 7 p - r  

..- Date 

. I 

-. . , Bafora  developmenf . 1 Af tor'& - 

spr ing  was excavated i n  sandstone, per fo ra t  ed 
pipe laid ard b a c k f i l l e d  w i t h  g r a v e l .  A reservoir 
was shot i n  sandstone and. no concrete t roupa con- 
s t rm tied. 

~ h i a  alps9ng was exoavatsd d m n  thru quicksand 
and into srandstone, perforated pipe laid and 
backf i l l .ed with gravel, a re i n f  or ced co ncre te 
trough cons t r u c t e d .  Distance f rom spring to 
trough 295 feet . 



. N A V A J O  AND H O P I  SPRING DEVELOPMEhTT 
FIFE1 I R R I G A T I O N  D I S T R I C  '1 

Development f o? 'remarks ! : . -. ... 3 

. - ,_. .J . 

 his sprlng was excavated down i n t o  sandstone, 
perf'omted pipe law .and :'backf i l l e d  with g rave l ,  
a storags r e s q r v o l ~  s i z e  6 'x101x5'i'*d~%p ._ *.- wi% 
a concrete slab with rnai-i hole molded over  t op ,  
a re inforced  concmte "tmaxgh cons t ruc ted .  
Uiat'ance f m m  r e s e r v o i r  t o  trough 85 f t ,  

. .,,. 
. I -  + 

Developw#,. ( o r  r+rnq-1.m ) : . .. 
._ .I . . - 

#lShia rp&g w a s  excavat8d' $own i n $ o ,  sandskone.;..'. 
d phpe b4xt "and backiYlled..with grevel 

f i l t m ,  a. *'inforoe8 oane'fv3te trough, cons t ruc ted ,  

, I  ..\< - '. - . , , I  . .  



NAVASO AND HOPI SFRIPIG DF,VELOPlENT 
.FIFr.I?II I R R I G A T I O N  D I S T H I C  T 

. . . . . . . . .  . . .  , 
~h3.s' seep i s  along bank of waah, excavated down 
four f e e t  i n  gravel ,  boulders and i n t o  s h a l e ,  
per fora ted  pipe  laid and b a c k f i l l e d  w l  t h  gravel, 
reinforced comrwte troughs cons t ruc ted .  Distnnce 
from sprlng t o  trou&h 465 f e e t .  

. ,  . , . 
 his aeep erne f r o m  c ~ e v i c e  i n  sandstone. 
seam wars opened up, per fo ra t ed  p ipe  laid and 
backf3.lled with gravel, reinf'orced c onc rete trough 
cons tmcixd.  1)istance from sp r ing  t o  trough 340 f t .  



PTAVAJO AND HOPI SPRING DEVELOPMENT 
I~'IF'173 LRRIGATIOM D I S T H I C  T 

a*.. -.-- ------- . . . . . . . . . . . . .  . . .  . . . . . .  Date Develo?eci 
........ . . . . . . . .  Flow C:i g a h .  p 

,Before qevelepment hap After P . 

a Development [or. remwko!: 

 his seep was excavated down t h r u  quicksand and 
into shaled, perfora ted  pipe l a i d  ~ n d  backfilled 
with gravel ,  a r e  inforced concrete t rough con- 
structed.  It waa necessary t o  bui ld  some d i r t ,  
brush and m ck f i l l s  to pro tec t  spring an3 trough 
frm flood water. L)istance f r o m  sp ine ,  t o  trough 
280 f t .  

\ Development ( o r  ,r.lc.,'irs ,J : . , 

 his s w i n g  was excavated &wr. and into &€d e 
perforated pipe  la id  a.rd backfilled with g rave l  
an3 piped t o  r e i n f o r c e d  concrete watering t r a m .  



NAVAJO AND HOPI SPRING DEVELOFMENT 
.YIFr!31 ZRRIGATION DISTHIC T 

w .  ... ?ev.e lopm~b,  ( o r  remarks! : 
 his spring; wars excavated down ~ n d  i n t o  shs 1.0, 
per fo ra ted  pipe l a i d  and b a c k f i l l e d  with gravel .  
Also piped 200 f t .  where it 1s ~ r o p o s e d  t o  con- 
a t r u c t  a reinforced concrete trough a t  a l a t e r  
date.  

'l 'hie w e l l  was excavated down t h r u  sand r m d  i n t o  
sandstone. Depth o f  we l l  1 2 ' ,  d i ~ m e t e r .  o f  well 
5 t ,  PO& w ~ l l  l a i d  up a rd backf'illed with g rave l ,  
a oonerete  slab with man hole  molded over top.  
It f s proposed t o  cons t ruc t  a concrete  w ~ t e r  
t rough a t  R l a t e r  d a t e .  



* ' 

IJAVA;O AND HOPT SFRIIJG DEVELOPMENT 
li'IFri?iI I R R I G A T I O N  D I S T R I C  T 

-. 
- - --- 

I I - -  --- ----. _ . -  - _ _ _ _  
R e s e r v a t i o n ,  .. ,ly,* W-Q-" 

hocR.&i@n . s-to canyon near 
I 

Development ( o r  ~e rnwic=  ) : 

ll8his spr ing  o r  seep w s r ~  excavated back i n t o  mesa, 
tunneled back R distance o? 16 f t . ,  shot out  a  
stopage r e se rvo i r  10txlE fx5t  deep, a l l  in sandstone. 
It $ 8  p~oposed t o  cons t ruc t  conc re t e  trcxxgh l a t e r .  

'~ 'h ir  well was partly developed by Indians years ago, 
a l l  o l d  timber, rock, eta, w ~ s  removed and continued 
excavation down and into s a d s t o n e ,  l a i d  u p  masonry 
~111,  b a c k f i l l i n g  with g r a v e l ,  concrete slab w i t h  man 
hole molded over top.  A concm t e  t r rugh w i l l  he  con- 
s t r u c t e d  l a t e r .  



NA?JAJO AM11 H G P I  SPRIITG DEVELOPMENT 
. , YI~'i"i1 X R I G A T I O N  DTSTHTC T . . c 

1 '  . . 
Name -- . Wh$,te, ,Pock s p r i n ~  - . 
Other ' Etsah>.aL. -.--- ----, .,, 
~ e s e r v a t i  on'- N~ xavgak 
~ o c a t  ion: ' s  "r- 0 s  E: 'of' Sweet ?Vator on ,)weet c t I a - 8 t - e ~  d 

Develbpmank ( o r  rernnrks!: 

slhis spr ing  was e x ~ a v a t e d  down ~ lnd  i n t o  sandstone 
dep th  8 f t . ,  per fora ted  p i p e  l s i d  ,and b ~ c k f i l l e d  
with gmvel,  piged 160 f t .  t o  reinforced cone .let0 
erko ck wake r i n g  trough. 

Development (or-  r m W h  r 
 his ~ p ~ 2 n g  waa excavated down t h r u  sand and  
gmrel into sandstone,  perforaeed p f p e  h i d  and 
b a c k f i l l e d  w i t h  gravel  ard thrice p iped  t o  a rs- 
inforced cone mt e s tock  water ing  t rmgh,  D i s -  
tance from s p r i n g  t o  trough 160 f t .  



N A V A J O  AND H O P I  SPRING DEVELOPPJENT 
I+'IFrJ% IRRIGATION DISTHIC T 

- - -111- .--- - __1_ -- - I- - 
Reservabit on x a ~ B r u - -  

-_*. . 
Locat ion d..,ggia,e~ X. o f  Red R o ~  on Shitlrock and 

Before 3.e~eiopment ' After-  4 

- " Development (or remarll;~!: ... I - -  . 

Thia spring w a s  e x b ~ a t e d  down t h ru  sbiid and 
i n t o  :shale, perforated pipe la id  ad *backf i l l ed  
with gravel.,, a minforced aslnarete sto'ck water- 
i$ trough constructed. Distance from s p r l n g  
t o  trough 4% ft.' 

fime JuthLa&ee,S~r.i,qa , , , , . ,  

0 the r PJnn e s' . - , . - -  R e s e r v a t i a n ~ ~  ~ ~ % ~ j ~  
L o c a t i o n  Ej, &l 68 , cl$, 6 ,$q@st water Sto re  , , 

7- 

Date Dev 
Flow In gaai~~*&., -Q 
Bef ere  Det@&&,pqaent,' ' , After . 

C I . . _ .  , - 
Development l o r -  rerneslm,:; - . . , . .- 

,. 1( 

, ..-' . 
_. ..- 



. . NAVRZO AND H-OPT SPRIIJG DRVELOPIENT 
l"IPrFII I R H I G A ' X O N  D I S T H I C  T 

..- -.+- .-- - _ . -  . -."-- Rese rva t ion  U_ - . . ~ ' @ ~ # t  pdm Ngtta.; ' . "7- 
et, W a t s ~  --I__- 

Development (or remarks ! : 

This sp r ing  was excavated down t h r u  liquid 
and into sandstone, p r f o r a t e d  pipe  l a i d  
mcl backf i l l ed  with gravel  and piped t o  re-  
infqroed concmte  s t o c k  water ing  tr'ough, 

181 
- ,  

Name 
Other H ~ n i ~ ' ~  - . -  
Reservation -- 
L o c a t i o n  -- 
Date Dev A 

Flow in g&L$ p 

. Theas thpae  seeps were developed by excavating 
down Into sandatom, p r f o r a t e d  p ipe  I aid i n  
.each and  piped t o  
wat+?;tng. trough. 

. \. 

ca r s i n f  orced. c&c rete  stock -. 

" - " - 
, -. 

... L 

.< .. 
', 



, ~ e v ' S l o ~ h e h t  ( o r  remarks : 

'&eat3 a m p s  were, developed b y  excava t ing  &wn 
t h r u  aand and i n t o  shale, perfora ted  pipe l a i d  
md baokf i l l ed  with gravel; a b o  a ma3.1 s to rage  
r e s e r v o i r  4lx41 x4 f  deep cone t r u c t e d  n e a r  re inforced-  
concrete  trcugH. 

ExcavaOsd down t h r u  sand awd i n t o  &a le , pe r f a r a  ted 
p i p 0  l a i d  and  b a c k f i l l e d  w i t h  g ravel ,  a s torage 
r e a ~ r v o l r  f o r  domeatic use cons t ruc ted ,  size o f  
reservoir 5fx6tx4' deep. Overflow from t h i s  r e s e r v o i r  
i s  piped t o  r e in fo rced  concrete  s t o c k  water trough. 



NAVAZO AND H O P I  SPRING DEVELOPMENT 
:JIFrl'iI I R R I G A T I O N  D I S T R I C  T 

Development ( o r  remarks) : 
 his we1 1 was excavated down t h r u  sand and i ntm 
sand s t o m ,  Depth o f  we1 1 12 f t .  ,diameter of we1 1 
5 ft, Stone wall l a i d  u p  anl b a c k f i l l e d  wi th  g rave l ,  
conmwte a h b  with rnm hole and pouring box cons t ruc ted  

h a d r a i n  p ipe  from pouring box t o  t r o w h  
wh.ich i.s of! ra inforced concm te . 

This w e l l  ~ras excavated down thru soil end into 
shale, stone  wall laid up e r d  b a c k f i l l e d  with 
g m v e l ,  a concrete s l a b  with man hole md pouring 
box constmzcted over top of well  and piped t o  a 
reinforeed concre te trough, 



NAVACO AND HOPI S P R I N G  DEVELOFMENT 
IjlIFTiI ZHRIGAT'LON DISTRIC T 

 his we l l  waer pap t ly  developed in t h e  p s t .  
A 1 1  timber and rock was removed ~ r t l  continued 
excavat ion down t o  s h a l e  a depth  of 10  f t . ,  
stone w a U  l a i d  u p  and b a c k f i l l e d  wi th  g r a v e l ,  
a imp of lusnber was placed.  A concre te  trough 
and concrete  s lab w i l l  be molded o v e r  t o p  as 
soon as weather condition w i l l  permit. 

11 was excavated d m n  and i n t o  sandatone 
t o  a depth of 12 ft., diameter 6 f t .  a t  bottom 
and 3 ft. a t  top. Stone wall,  laid up md back- 
f i l l e d  w i t h  gravel .  A t op  of' l m b e r  placed over 
well; concrete troueh and s l a b  of concrete  will 
be molded o v e r  well l a t e r ,  



N A V A J O  AIJD HOPI SPRING DEVELOPh4ERT 
~ l ~ ~ ~ i l ; ~  IRRIGATIOK ~ I S T H I C  T 

-- - -  i--- 
. - - 

Date ~evc! .  O ' - J ~ - D ~ @  " k I s P T  . -. 

Flow in r a l s  nm&? : 
- 

+. 

Develppme$it. ( o r  re,mErlcs ) : ... . - - 

Yh&+ qrfng wm: excavated down m d  1 nto shale , 
perforated pipe l a i d  and b a c k f i l l e d  .with g rave l  
a d  piped  t o  trough l o c a t i o n ,  which w i l l  be con- 
s t r u c t e d  as soon as weather condi t ion  will permit.  

Deveiqpment.. o r .  rvmw 1a ) : .... 
Them ~ e p s  a m  on h o e  o f  IVesa. A tmnch  was 
.excaya$e& abou-t 1 0  ft.: back from f ~ c e  o f  Mesa, 
6 ft;. deep md 200 f t .  This excavat ion i s  down 
and i n t o  shale, p e r f o m t e d  pipe la id  a d  b c k -  
f i l l e d  with gravel  and piped to a concrete s to rage  
res t swoi r  which had been cons t ruc ted  by t h e  agency 

a 
s e v e r a l  years ago. 
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T h h  well was exiavatetd bo.m+-md i n t o  sha le  
a d p % h  of.J.3 ft, Stone masonry w a l l .  h.Jd u'lj ' 

and baakfllled with gravel , '  ' A .  t a p  of  lumber 
was put over the well but this is only temporary 
as it is pmporsed t o  construct c o n c r e t e  trou* 
and mold a concre te  s l a b  o v e r  t op .  

These aeedb wem dePtiloped by ~,xcavat%ng 
back frcq f aceo f  seepage end down''f'&o sha'l6; ,- 

This tssneh is 100 ft. long an& water was a l l  
concentmted i n  a b a s L n , p r f o r a t e d  p ipe  laid 
and backf i l l ed  w i t h  gravel,  a reinforced con- 
crete trough constructed. U i s t ~ l a c  e from s p r i n g  
t o  trough 220 f t ,  



NAVAZO AND HOPI S P R I N G  DF,VELOP)IENT 
YIFTiI I i 7 . 2 i IGATION D I S T R I C  T 

A Z - i n n w n p e L -  
e.@adoni 3 p r I - n ~ .  

R e s e r v a t i c n  p , u v a j 0  
L o c ~ t h n  3 . 4 .  o f  Red ~ o c k  ;;tope on 1io~1.e 

Bofore jsve.20pfient . 1 
- 3  

After 3 
. "' 

Deuelopmerlt (OP rern~rlw). :  - -  . - 

+~lhess $ p - i n g s @ r e  .near:.bottom of wash and in 
crevice$ of , B l u e .  Lime s tone. The se ... seems were 
opened*arid the two sp r ings  conmcted, with snme 
pipe  I.im, copcrete t r o w h  c o n s t r u c t e d ,  Distance 
from springs t o  trough 150 f t .  

Development (03 r.emar.lm-)-.: . . . I  
" - -.. -. . 2 

This t ~ b p  is & bg ttrom A of -*rash exlavated down 
and, i n t o  s h l e  ,in bed of wash, perforated -p ipe  
l a i d  and backf i l led  w i t h  grdvel, a re1 nf'orced 
concre te  trough construs-ted.  'i'he trough i s  
located 120 ft. from s p r i n g ,  



Xame CeOtaxn Wood S P P ~ ~ R  - -- - 
0th e r  Nnmes - -  -@GI!!?-- ~ % ? ~ S P P % %  - 
R e s  e r v a t l  cn mm!&?-- --..- . 
L o c a t i o n  - ,I+-W.ii. - of Hed i o c k  S t o r e  

D e m l o p m n t  ( o r  mmark'b ! 'f  .. 

This seep was' develbped by exeavatihg down and 
into sandtitone, perforated p ipe  l ~ i d  and back- 
f i l l e d  wlth gravel, and piped t o  a r e in fo rced  
concrete s t o ~ k  watering trough. 

. . . . . . . . . , , . , 

Date Deve l i p ~ " i m ~ C D A F .  CDAF 1.9 28 ' . 
- . . . . . . . .. , , 

.. .-* ' - C  " - 
Flow in gs;w per: m nu ;e : 

A f t e r  112 Befare Ijevslopment . 

Developroe n t  ( o r  ' %?kr 1.3 1 : 
- .  

 his seep was exaavkOed down md. I n t o  s m  dertone, 
per fora ted  pipe laid and baokf i l l e d  wf t h  p;ravel, 
concrete water trough const ructed .  U l s  t ~ n c e  from 
s p r i n g  t o  trough 250 f t .  



NAVAJO AND H O P I  SPRING DEVELOPXEXT 
FIFTH IRRIGATION D I S T R I C T  

Development (o r  remarks! : 

'!'his spring was excavated down and in to  sandstone,  
perforated p i p e  l a i d  and backfilled with grave l ;  
water piped 40  f t ,  t o  r e i n f o r c e d  concrete  water ing 
t rough .  

. . .  Name . - -- __L- 

O the. . ,  . o ,  

This spdmg was excavated dawn md i nto shale . 
'I'hare is layer of coa r se  gravel  between s o i l  a n d  
sha le ,  p e ~ f b m t e d  p ipe  l a i d  and backfil  l i n g  w i t h  
g rave l  f i Z t w ,  two minforced  conc re t e   st^ ck water - 
in8 t r o w s  c o n s t m c t e d .  D i s t m c e  from s p r i n g  to 
trough 100 ft. 



NAVAJC AND HOPI SPRING DEVELOFlill?NT 
::JIFrL':I I R R I G A T I O N  D I S T K I C  '1 

- - ---- --- . - -  - -Y -- 
Reserva  t i c ~ ~ - - ~ ,  f i a v a - -  
I ;oca t ion  .-&..- . &- Sto re  - 

'Phig.secsp, w@aa, e-xcavated down and into dense 
k a ~ s t o n e ,  perforated pipe laid.and hackf  i l l e d  
w i t h  gre~vel and piped 400 ft. to a reinforced 
concrete  atock watering t rough.  

. ---- 
R e s e r v a t i o n  . . 
Loc a t i a n  

, . $ . . .  

ing. was .esrmoated down and. i n b  pravel  
and raei'k, ymrfomted pipe l a i d  and backf i l Z e d  
w i t h  grmel, storage r e s e r v o i r  skr.ot i n  rock  and 
piped to ~ & n f  oresd mncm t e  troIPgh. D i s t ~ n c e  
from s p r 3 . q  t o  trough 260 ft. 



N A V A J C  AND EOPL SPRING 13EVELOPmNT 
FIFTI1 I R R I G A T I O N  DISTRIC T 

Development ( o r  remnrkn ! : 

'1~h3.s spring waa e x o a v ~ t e d  d w n  ~ n d  into rock, 
pttrfora t e ~ d  pipe l a w  and backfilled w i t h  gravel, 
bhenae piped to a reinforced concrete trough. 

~ e v e i o ~ r n e n t  ( o r  remesi& ) \ 

This apr3.ng w a s  excavated down m d  i n t o  s b - l e ,  
per fora ted  p ipe  l a i d  and backfilled with gravel, 
a re inforced  conore te trough cons t ruc ted .  Distance 
from spr i ng t o trough 220 f t  , 



N A V A J O  AND H O P I  S P R I N G  DF,VELOPMENT 
)I'IFrPiI I R R I G A T I O N  DISTRICT 

Name-se;t&&l'l S r;3r  in^ --- " .  -- 
Other Nnmos _ 

.I_ -. -...- - -- -- 
Reservat icn 
L o c ~ t  Inn - 

-- -.. - 
Date D ~ V P L ~ > ~ ~ J ~  19 29 ., 

-+. - -  Flow i ( n  cals 'per  -lm,.nu . . .  . . .. . 
Ref ore - l a v e l c p m s n t ; ~ / 2  . h v  

- - -. . 
T h i s  swing was excapated down and into a r i ~ i n a l  
formation ' ( s h a l e ) ,  p e r f o r a b d  p i p e  l a i d  and 
b a c k f i l l e d  with gravel n.nd piped t o  a r e i n f o r c e d  
concre te  trough. 

-- 
He s e ~ ~ ~ ~ i t i o  
L o c a t i o n  A . B . - - . ,  . 

.. . . 

- . .  
Development (or &mar 1s j : ' . .. 8 ,  

. ."-.... " 

This sprirza was excavated , dcwn . and i n t o  s h a l e ,  
sand ~~~~~~~~hg t h e  skiale, perf 'brated p i p e  laid 
and b a c k f i l l e d  y i t h  g r a v e l .  Storage tank f o r  
domestic use cons t ruc ted  overflow of which runs 
i n t o  r e in fo rced  concrete  t r o l q h .  U i s t o n c e  from 
spring t o  trough 400 ft, 



N A V A J O  AND HOPI SPRITjG DE'JFLOFMENT 
FIFrF?l XEIRIGATI ON DISTHIC T 

DeveTopment ( o r  r emnrks )  : 

This w e l l  w a s  excavated t o  a dep th  of 1 2  f t .  
i n t o  g r a v e l ,  s t o n e  w a l l  l a i d  up and b a c k f i l l e d  
w i t h  g r a v e l .  Concrete s l a b  w i t h  man h o l e  nnd 
pour lng box molded over  t o p  with pipe  l e  adinl: 
from pouring box t o  r e i n f o r c e d  conc re t e  t r o w h .  

'Fhis well  was dug down and t h r u  g r a v e l  t o  o r i g i n ~ l  
formation sandstone,  masonry wall laid up and back- 
filled wfth gravel t o  wa te r  l eve l . ,  concre te  slab with 
man h ~ l e  molded over t o p ,  also a pouring box of con- 
crete over  well from wfiich w ~ t e r  f l ows  t o  a r e i n f o r c e d  
conc re t e  t rough.  



2 12 
RAVA2O AND H O P I  SPRITIG DEVELOPMENT 

YIF'f II I R I I T G A T I  OX D IS TRIC '1 

< + -  

" a -  ' .  - 
Date De~s!~~ope3ci " ' " "  ' ,. . . 29 -29 ,.,, . 
F16n I n  g a l s  p ~ k ) ~ e ~ . v  
Before fteve2opmnS ~ e a ~ s  Af te r  ik ~ a c h  

. . -r 

Ifhese we l l a ,  ,.lacetBd i n  canyon were p w  tly developed 
a ' 'by Indians. Well No. 1 was cleaned ou t ,  t r ench  dug 

and cannected with well No. 2 which was f u r t h e r  
developed, r e in fo rced  concrete trcxlgh constructed.  
Well No. 3 oleaned o u t ,  t rench dug, pe r fo ra ted  p i p e  
la ld,backf  i l l e d  with' gravel and connected wi th  wel.1 
which was developed and a reinf 'orced coricrcte t r o t y ~ h  
cons tmcted .  

This seep was loaated * a t  b ~ s e  of white sandstone 
mesa, excavated a long  the s i d e  of mesa, the 
t rench being 30 '  l ong  and 6' deep,  t rench  filled, 
grave l  f i l t e r  placed around oerforated pipe and 
piped t o  a r e in fo rced  concrete trough. 



NAVAJO AND HGPI SPRING DEVELOPMENT 
?IFrT:I I R R I G A T I O N  DLSTRIC T 

Development ( o r  rernp.r1cs ) : 

'i'hese two s e e p s  were both dev i loped  'end W R ~ &  - .  
concen t r a t ed  t o  a basan,  p e r f o r a t e d  p ipe  p laced  
in f i l t r a t i o n  bed and p iped  to'-&'reinforced condPet.cb 
s t o c k  water ing t rough .  

-- 
I Location S R ~  

. . I.. m e  

- -  . _  Developrrm-& ( o r .  m m  PS :a,) ; -. . , ,  

This w e l l  was exasvated donm' t h ru  liquid. sand and 
i n t o  sanaatene ,,. depth l Z - . f L ,  @fameter  8 f t .  , w d l e d  
up w t h  s tone ,  f i l t r a t i o n .  bed p'laced-back o f  s tone  
w a l l ,  a m2nfo rced  c o n c r e t e  s l a b  with man )-lo18 a,hd 
pouring box molded over  t op ,  a nd piped t o  a r e i n -  
fo r ced  conc re t e  s tock wntering trough. 



NAVAJO AND HOPI S!?RING DEVELOPME3JT 
iilIFTY I R R I Q A T I O N  D I S T R I C T  

Date Dev 
,Flow in gala p 

 his s p r i n g  w ~ s  'excavated dmn t h r o w h  sand and  
i n t o  sands tone ,  p e r f o r a t e d  pipe p l a c e d  i n  f i l t r a t i o n  
bed, a d  piped t o  a reinforced concre te  s t o c k  water-  
ing .t;rough. 

T h l a  spriw was exoava ted  darn and i n t o  sandstone,  
perfor.caltd pipe Laid i n  f i l t r ~  t i o n  bed and baek- 
f i l l e d  w i t h  g r ~ v e l ,  and piped to a r e i n f o r c e d  con- 
crete stock w a t e r h a  t rough .  



N A V A J O  AND HOPI SPRING DEVELOPMT1NT 
?'IFTI1 I R R I G A T I O N  D I S T H I C  T 

- - -7- .- -. - . -  - I-- -- 
R e s e r v a t i o n  Nort&m uavajo  -.- 
L o c a t i o n  - --Bat of , ~ a  x o @ k m n a . . P o s l ; . , ~ L l l ~ ; c  

'I'hihi s p r i n g  w a s  excavated down and i nto sands tone ,  
g r a v e l  f i l t r a t i o n  bed placed around per fora ted  pipe 
and baclf  i l l e d ;  R l s o  piped t o  a r e i n f o r c e d  corn r e t e  
s tock  wa te r ing  trou*. 

~ e v 6 l o ~ r n e n % ,  .(or rem w'a  ) : 
' ~ h i k  spring w a s  excavated down t h m u p h  snnd and 
into oa.ndstone ; p e P f o ~ a t e d  pipe l a i d  and backf ' i l led 
w i th  g ~ m e l  and p iped t o  a r e i d a r c e d  concre te  wate r -  
i n g  trough. 



NAVASC AND HCPT SPRING DEVELOPMJIENT 
lQ?'i'LI X T I I G A T L O N  DIS T K I C  T 

Yhis w e l l  was excavated clown t o  R depth of' 17 ft. 
by 6 it, In diamete r ,  walled up w i t h  s t o m  , concre te  
s lab  with man hole  and pour ing box molded wer top  
of w e l l ,  and piped t o  a r e i n f o r c e d  conc re t e  trough.  
~kis we 11 w r- s excavated down and i n t o  gravel, 

.KesarvntIo 
L o c a t i o n  

. . ", . ., . 

Development ..for rcwlm ks ) : ,' . 

This wed11 was excavated t o  n depbh 
i n  diaznete~,  wal led up w i t h  s t one ,  
slab with man hole  end pouring bdx 
a d  piped t o  a r e i n f o r c e d  concre.tfe 

of 12 f t .  by 6 ft. 
re1 nf ar ced conc re t e  
molded over  top, 
water  t r o q h .  



NAV.AJO AND H O P I  SPRING DEVE:LOPMF3T 
FIFTEI IRRIGATION DISTHIC T 

N a m e  
C" 

. - 
' h i e ,  ~ ~ 1 . 1  ks"deve loped  for  domestic use ,  excavated 
.down t o  a depth  of 10 f t .  by 6 f t .  i n  d b m e t e r ,  
walltsd up* wj. t h  rock, a concrete s l a b  with m a n  hole 
molded over t o p .  

223 
Name Ba-=- 

w- 

0 t h e m &  e s ---- 

I t  

YhSs rsprM1.Ff0ws from g r a v e l  bed i n  s i d e  of' wash; 
exdavxft%d back into @rn~el bed, a submerged concrete  

sCe b w e i r  . ts-e?bck the und e~f loov  cons t ruc ted ,  placed 
jrravel i n  f i l t r a t i o n  bed back cf same around p ipe  
which leads t o  $ reinforced concrete water troughs 
(two i n  number) . 



N A V A J O  A N D  HOPI SPRING D E V E L O P M E N T  
FIFTH I R R I O A T I . O N  I> IS TRIC T 229 

. . . ,  . 
This w e l l  was p a r t l y  developed by Ird ia ns i n  .the past, 
o ld  log c r i b b i n g  taken out; ~ r r l  cont inued excava t ion  t o  
bed rock,  wa l l ed  up wl. th s tone ,  f i l t r a t i o n  bed placed 
i n  back o f  s tone  wall t o  water l e v e l ,  a concre te  s l ~ h  
with man hele and pour ing box molded over  t op  of well., 
and a re in fo rced  concrete  t roueh cons t ruc t ed .  

Name Saytjtm, Uhee ? j e l l  .- No* 2 and t r o ~ h  
0 the r Nmsa . 
Reservatlo 
Location - 

L .II  . . ".A4*. .L. , I. . . 3 . , I I , ".. * . -* . , ._ . 

ibis well  was excavated d o w h  t h m w h  sand pnd 
i n t o  sandstone,  wal led up  w i t h  r ock ,  grave 1 f i l t e r  
placed back of wall, a concre ts s l a b  with manhole 
and pouring; box molded over top  o f  well and piped 
t o  a r e in fo rced  c o n c m t e  s tock watering trough. 



N A V A J O  AND HOPI SPRING DF,VE:LOPMENT 
FIFTH I R R I G A T I O N  D I S T R I C  T 

Developmnt ( o r  rernflrlcs ) : 

lrhis aseep i s  loca ted  in a small wash, a trench was 
dug a c r o s  s wash 30 f t ,  low, baokf ' i l led with grave l ,  
a sump o r  storage r e s e r v o i r  e x c a a ~ t e d  on s i d e  o f  w ~ s h  
10 ft. deer, and 10 ft. i n  diameter ,  wal led u p  with 
rock and s conc re t e  s l ~ b  w i t h  man hole a d  pourfry? 
box molded over  t o p ,  ard p iped  to a re inforced  con- 
c r e t e  stock water in^ trouph. 

Development ( o ~  re,rr~.ks ) : 

'I'his spr ing  was excavated down through s ~ n d  e nd 
i n t o  gravel, perforated pipe lsl d s rd 1) ackf 3.2-led 
with gravel m d  cemnt over t o p  to p r o t e c t  from 
flood w a t e r ,  then piped t o  a reinforced concrete 
s tock  water ing trough. 



WAVAJG AND: HOPI SPRING D E V E L O P ~ N T  
YIFTII I R R I G A T I O N  DISTRIC '1 

Developmnt  ( o r  remarks! : 
This spring f l ows  from g r a v e l  bed on  s i d e  of wash, 
a subm~ged conc re t e  weir construc tad, f i l t r ~ t i o n  
bed placed i n  back o f  w e i r ,  per fora ted  p ipe  La id and 
piped t o  a concm te  s t o c k  watering trou*. 

'' ~ e v e l o ~ m e n $  (or remwks ) : 

This rspring was excavated down t h o u g h  sand and 
into esandstone , perf ora ted  pipe p laced  i n  filt rat ion  
bed, md piped  t o  a m i n f o r c e d  concrete watwing  
trough. 



, .NAVP+cJC AND HOPI SPRIIJG DEVELOPMENT 
:r"lFT3 IRRIGATION ~IS!PRIC T 

, . 
....I.. .. . ... . .  . . . .  

, g a t e  DevXo$ed .. --.-., 
'i Flow -is -fia&s. .&&r;t-n , , Before 3sve f ~ ~ l n e n  tea A f  'cer 1 

..... ..-, + .-. 

This well. was excavated down through s ~ n d  
and i n t o  shale for s t o r a g e  c a p s c i t y ,  dep th  
18 ft. diamete r  6 f t . ,  w ~ l l e d  up with s t o n e ,  
a concre te  slab with man hole molded over top,  
and a pouring box.  ( A  r e i n f o r c e d  concx8ete water- 
ing trough will be  cons t ruc t ed  i n  A p r i l ) .  

Name !J!o-He?_--swing & T r o u h ,  . . Oth$yp ?Jp~g@+%. .. -. q . . . .  .-.. -.. - - .. , ----- 
t ,. ,, . ~ e s e r v a t & o n - ' ~ ~ . B  .-. . . . . .  

. . --- 
Location ....-zem..ai .- 1 

,L ................ ........... . - I , . -  . - . r  . . .  , .  
- -  Dat,e deve.l.+3&- Jdwqh . 19. - 4$A .... .,,$ . .  ,,- 

... . Flow - in- gei.p.-pe m&.~b.lfi : 
' Befqre r jeub lop~mt  After*  & 

This spring flows from c r e v i c e  i n  sandstone,  
excavated down i n t o  s andstone,  p e r f o r a t e d  pipe  
l a i d  surrounded by g ~ a v e l  f i l t r a t i o n ,  and 
covered wl th cement t o  p r o t e c t  from f l o o d  water, 
and piped t o  a r e i n f o r c e d  concre te  stock water ing 
t r ough . 



NAVAJO AND HOPI SPRING DEVELOYFJTCNT . 237 
FIFfriI J R R I G A T I O N  DLSTRIC '1 

Name Rowh Mesa"N6tl.l Zsrr-, 
0 th eFTEmG .. - 

9 . . 
- - .- 

Af te r  1 - ,  

Development ( o r  remarks! : 

A trench was dug a c r m  s well , 1enq;th 75 ft, by 
8 f t .  deep, baokf i l l e d  with g r a v e l  and piped t o  
s torage  b a a l n  a t  side of wash, a concrete slab 
with pouring box and man hole molded over top, 
and thence piped t o  a reinforced concrete s tock  
watering trough, 

Development ( o r  r a e m a r h ) . :  
This amp w a s  located i n  canyon, a t rench was 
dug aerosa wash down to  c l a y  and shale , back- 
filled with gravel and p iped  t o  a c c u m u l ~ t  i ng  
basin o r  s to rage  bas in a t  s ide  o f  wash, and 
piped t o  a concre te  s t o c k  water iw t rough ,  



IIAVAJO AND HOPI SPRIEIG DEVE;LOPMENT 
FIFT;I IRRTG.ATI OM DISTRIC T 

Develap'mnt (on remarks!: 

This  we1 1 was excava ted  down ~ r d  i n t o  sandstone 
t o  a depth of 1 2  f t .  by 7 ft. i n  d iamete r .  Gravel 
filter placed i n  back of  w a l l  which was laid up, 
and a c o n c r e t e  slab w i  t h  man h o l e  and a pouring 
box molded o v e r  t o p ,  thence piped to a refnfcr ced 
conc re t e  s tock  wa te r inp  trou*. 

' C .  

................ . . . . . . . . .  . . . . . . . . .  "4am , , - '*..+.I 

0 the 
. .r- 7 I. .,- ..., ._ . . . . . . . .  .,: .. ,..L. ...."..,. -.., ..... ....-A ... . ..-....* ..  

, 
Lo c  a tl on, -- 
Date Develap-e 
Flow in dab -13- 
Bef a re  ~ e v a l o ~ m e n t  None After  --.-A 

Developm&m$ ( o r  r e r n ~ r h  ) : 

This s p ~ i n $  was excavated down th rough  sand and 
i n t o  shale ,  d e p t h  10 f t . ,  p e r f o r a t e d  p ipe  h I d  
i n  f i l t m t l o n  bed, a s to rage  r e s e r v o i r  6 f t .  by 
8 f t .  by 4 f t .  deep c o n s t r u c t e d  w i t h  a c o n c m t e  
slab over t o p ,  end thence  piped t o  a reinforced 
concre te  trouph. (Trough t o  be  cons t ruc ted  i n  
A p r i l ) .  
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N A V A J O  AND HOPI SPRING DEVELOPMENT 

FIF'TX I R R I G A T I O N  D I S T R I C  T 

W m e  ~ucke'l  iny 'tie1 1. & trou ah .- .- 
Other ~iii%S - --I--- ._e ... -I- ... -- _L 

q e s e r v a t i c n  1 
Loca t ion  :_. ga - miit ymm- w iU.a 

, . .  . .  CI 

, Dayt;e ,D@.v 29.. . - . . . ,. 

FJqy in +&.- 
L . . -.. ". ... - .* 

~Bef OK@ .&we 1 Af te r  3/(4_ 
,' ,,.- .... .-'. * '  

bevelopmht ( o r  r e m a r k ? )  : 
I C , , .., - -. 

Th19 well w n s  p ~ r t l y  developed by I n d i a n s ,  
' exoavatlon was continued down end into shele, 

rock wall laid up and backf i l l ed  wl t h  gravel, 
concrete  slab witb man hole  and pour fng  box 
molded over top  of well, and a r e in fo rced  con- 
c r e t  e tra& co ns t ruc ted .  

- 
Reservation . 1 
L o c a t i  . . _-.,. . 

. . ., .,-.... 
Thlde,~plJ. was excavated down and into s h ~  le , mc k 
wall kkih up and backfilled with gravel, d i w e t e r  
of well a t  bottom 7 ft., a t  t o p  3 f t . ,  depth 12 ft:. 
A r e in fo rced  concrete  t r c u  gh t o  be constructed i n  
May. 



MAVA JO ANI) H O P I  SPRIIJG DEVELOPMENT 245 
3'IFrI'iI IRRTGATI ON D I S T R I C  T 

Dewelopmsn~..+.( o r  r e  rnnrk3') : 
@h'h w e l l  i s  l o m t e d  i n  bottom of wash, excavated 
dawn h d  i n t o  gravel, rock w e l l  laid u p  end back- 
f i l l e d  with g r ~ v e l  , d e ~ t h  o f  well 7 f t . ,  diameter 
a t  bottom 6 f t . ,  a t  top  3 it. Concmte slab with 
man hole molded over  t o p ,  a reinforced concrete 
t r o y r h  constructed.  

, '  Devel~pment  (or ... rn .makh) ! "  ' . '  . "**. 1." 

Q .. 
This .$#6kg i s  loca ted  i n  wash, excavated down 
*row sand and gravel  into blue sha l e ,  pe r fo ra ted  
p i p s  p3.aa@d i n  filter bed and b a c k f i l l e d  w i t h  more 
gravel, a re1 nforced concrete trough c o m  t r u c t e d .  
Distance from spring t o  trough 560 f t .  Also p ro -  
t e c t i o n  from f l o o d  water constructed of brush and 
rock r i p  rap .  



N A V A J C  AND EOPI SPRIHG DEVELOPMENT 
?IFTI1 I R R I G A T I O N  IIISTKIC T 

Name,, . JM 'ye11 & - t r ~ u L -  .- - 
0t ;h .e~ Name ,s - ---- - .- - ---- . -,--- 
Reservatton - -, , N - . W ~ D  
I,oce.t i o n  

C , . ,  
8 6 I?. , K a d h r . k  St- , I '  * . . . ,  . - 

Before dkve l o p e n  t 
I .  

Development ( o r  remarks! : 

This we l l  m s  excavated down &mu& sand and 
gravsl ,  depth 6 f t . ,  dlameter 6 f t . ,  rock wall  
l a i d  up and b a c k f i l l e d  w i t h  g rave l ,  a conc re t e  
s l a b  w f t h  man hole molded over  t o p  of  well ~cnd 
connected with a r e i n f a r c e d  concrete t rough,  

4 

I&t.e Dev 
Flow i n  

A trsnoh w a s  dug across wash 3& f t .  deep and  
backf i l l ed  w i th gravel .  A s t o r w e  r e s e r v o i r  con- 
s t r u c t e d  ~t s i d e  o f  wash 9 f t .  deep and 5 f t .  i n  
diameter ,  r o c k  wa l l  l a i d  u p  and b a c k f i l l e d  w i t h  
grave 1, a concre te  s l a b  w l  t h  man ho le  and pourlng 
box cons t ruc ted  over well and piped t o  a re inforced  
concrete stook watering trough, 



NAVAJO AND HOPI SPRING DEVELOFMXNT 
F I F T i I  I R R I G A T I O N  DISTRIC T 

. 
> ) 

A t r ench  r aa  dlig ncms s .wash to &-'depth of  3 ft., 
baekf'llled with gravel ,  a star 'age tank w n s  conptructed 
tat s i d e  of wash which was excavated down through sand 
and grave 1 t o  sh ale  and excavation cont inued 5 f t .  
more i n t o  s h d e ,  a rock wall l a i d u p  and. b a c k f i l l e d  
wi th  g rave l ,  R concrete s l a b  w i t b  man hole molded 
over top and piped t o  a re inforced  concrete trou&. 

~. 

Excavated do wn thrrmgh. seepajp "Grea , baokfl.lled 
tmnah ~ 5 t h  gravel  Eand at 'lowest l e v e l  p laced  
p a r i w a M d  pipe covered w i t h  g rave l  ard piped t o  
a small. s to rage  r e e e r v a i r ,  s i z e  4 ~ 4 x 3  f t .  deep, 
c a p  c i t y  360 g a l .  



, . ..I . . . . ... . # *  ..._ . ,  
, . . . . . . .  . . . , N A ~ A  JO---AWD HOPI S P R I N G  ,. E V E  LOPmNT 

. ,. ' 
: r\ . :'-TIFT.H ' ~ R I G A T I  ON DXSTRJC . . ,  , 

. L . . .  , -  . ' ,-AI . . 

..-.,---- .--. --"..- --.-- 
Reserva t ion  A 
Location ,. cmiL, N, ~ l n o k  ~ t .  st- 
Date ~ e v d l o p e d  A .iX 
Plow i n  ~ a l s  der mEte : 

19 29'- 

D e m l  opment ( o r  r e  marks ) : 

Thls seep was looa ted  i n  c r e v i c e  of sandstone,  
excavated back i n t o  c r e v l c e  , g r a v e l  f i l t e r  placed 

. around p e r f o r a t e d  p ipe  and piped t o  a srna 11 st o r y e  
r6eemoir.  4 ~ 4 x 3  f t .  deep,  covered with concrwte s l ~ b  .... 
in vkl& a i a n  . . hole .was molded. Capacity of r e s e r v o i r  
360 g e l *  ., - - .  .... - , s  " - ... i. . .) .. 

I.. 

(domestic u s e )  

T h i s  seep was developed For domestic u s e ,  excavated 
along base of' Mesa, t rench filled with  g r a v e l  r-lnd per -  
forated pipe mrrounded by g r a v e l  fi l t e r  p laced i n  
lowest  l e v e l  of t r ench  end piped to  n m a 1  1 s torape  
r e s e r v o i r  s ize 4 x 4 ~ 3 '  deep, cam city 360 gal. 
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Date ~ e v 3 0 p e ~ '  -.. 
-- 

F1o.w: i n  .@a&~.. pTr ,mi* :-'. 
.r . I  Be-pore beve Iopmeqt; Seen . -.- Afte r20  ~ a ,  per  hour  

. -  . 
Dev$lop~@pt  ( o r  remarks!: 

This sJae p was excavated down 4 f  t . and t ren ch 60 f t  . 
long dug and b a c k f i l l e d  w i t h  grave 1 and piped t o  a 
small  concrete etarage r e s e r v o i r  s i z e  4 x 4 ~ 3  f t ,  deep, 
capaci ty  360 ga l .  

Date. Dsv 
Flow in  
~ e f ' o r e  D 

I - . . . . ,.,.,. \,. . 
Developme < t  ( o ~  remnr lm ) : . . 

A tre %, - h was dug across  this wa$h 4 f t .  deep and 
baeikfilled wiS t ;h  g ravel ,  A s torage rese rvo i r  was dug 
2 1  ft. deep by 6 f t .  i n  diameter ,  a rock  wall  l a i d  up 
and b a c k f i l l e d  with gravel t o  natural water l e v e l  i n  
well, uppep b a c k f i l l  o f  d i r t ,  a  concrete  slab with 
man hole and p i n g  box molded over top  m d  p i p e  
connects troughs wi th  w e l l .  The re a re  two re in fo r  ced 
concrete trcrughs a t  t h i s  well, a l s o  n pump was i n s t a l l e d  
f o r  Indims us ing  this water.  



NAVAJO AND HOPI SPRIIIG DEVELOFhENT 
. YIFTH I R R I G A T I O N  D I S T R I C T  

- - - - - - -  .- - _C_--,.- -- - 
Rese rva t i on  
~ o o ~ t  i o r i A : : l S  0-1 

, . ... .. d . c-- 

. T h i s  i d 1 1  i s ' ico a t e d  a t  s ide  of wash bank, 
exoascrted down and i n t o  shale ,  rock wall. l a i d  
up and backfi1.led wi th  g rave l  f i l t e r ,  concre te  
slab w i t h  man hole  molded w e r  top; a re in fo rced  
concrete trough w f l l  be constructed a t  a  l a t e r  date.  



N A V A J O  AND HOPI SPRING DEVEZ;OP?d'ENT 
jaIFrPII I R R I G A T I O N  DISTRIC ?I 

ReservaMon 
Locat ion  . , .  . ,*. 

Thir spring was eaoavahd down and into sandstone, perforated 

pipe l a i d  and baakfilled with gravel, conorete s lab poured 

over t ~ p  of f i l t e r  bed t o  proteot f'rom flood water, piped 

t o  a rtbilrrftw waerete  storage tank and trough; distanoe 

.. . + .  I . .  .. . 
DeveSopne~rit (.or, remwig ) t , . , 

Thisrprfn~ is 3 ed on bank of  small wash, exoavated down 

through a d  klad g r m l  t o  shale; pdrforated pipe l a i d  and 

baskf i l led  with gravel, piped t o  a reinforaed oonorete stook 

watering trough; distancze from spring t o  trough 180 f3, 



NAVAJO AND HOPI SPRING DEVE.;LOPl:'NT 
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, C. shale r depth ... . of.,?'fb&, rsek wall l a id  up and baok filled with 

gravel,. a gunorete slab with pouring box molded over top and 

piped to a. rein%erosd conorete trough. Depth of well 7 ft. 

Name 
0 the 
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. a  .P1.' 

264 

I " 
.- Date ' ~,BYX~?W- - -- Flow in ~,a>s. p e r  m n 
Before d a ~ e l ' o p r n e n t ~  , A f  tsr& 

b v e l o p r m n b  ( o r  rern~r'lcs 1 : 
This swing was excmva4vxl down through clay, sand, and gravel, 

depth 7 ft,, perforated pipe laid and backfilled with gravel 

and pbped Co a reiaforoed conorete watering trough. Distance 

&om spring t o  Bmqh 400 ft, 

Devel @pme n t  ( o r  rwnw la ) : 
aXmn ft. near wash through olay, sand and gravel. 

Rook w a l l  laid up srnd baokfilled with gravel t o  water level in  

well, blanaoe of bsrakfill of clay. A conorete elab with man hole 

and pduring box mtolded over top of well and piped t o  a reinforoed 

conorete s t  ock watering trough. 
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Reservatkon 
.. . ' ,. - 

. . I  

=%ww- No+. .&-+ c , 
. "  . ,.. .- 

Date Developed M 19& - - 7 

Flow in ~ a l s  pa r -  m?uih~@ : . . . . -. . 
Before 8evqLopmmt &F& , , - v .. 

\ ,  8 .  .,A- 

P e ~ a l o p m i n t  (02 remarka ! : . $, , . 
This spriag was ex~lta3ied ' dbm through sand and into shale, 

porEarat4 pipe l a i d  and baokfil1.d a l t h  gravel, and piped t o  

%ia rpriag was exoavlaCed dciwn through scad find i n k 0  ~;L':~voI 

to a storage reowvoir (small) and reinforoed conorete stoek 

watering trough. 
a 



. I  
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I 

...." 

Before cr$velopmsnb Sem , After ____L 

Development '\ o r  remarks! : 

This QW iag wtrs awmvabd doma through rsmd and into  shale, 
ps~F@Wcartb flp l&&d ruid bsrxlkfilled with gravel and piped 
180 %, .de a r e  reed oonwete rtook watering trough. 

This spring i s  looated sn side o f  mesa, exoavated baok i n to  

meea 8 fir l a id  up rook wall a* front, backfRlled with gravel 

and piped t o  a small storage tank for domea%tio use and t o  a 

reinforeed oanor ete stook watering trough. 



F A V A J O  AND H O P I  SPRING DEVELOPFdENT 
7,lT 1r .. L E  Pi1 I R R I G A T L O N  D I S T R I C T  

Name 
0the'j;;. -- 

-*- 

.ccI : 

After 
-I.--- 



NAVAJO 'AND HOPI SPRIIJG DEVE:LOPMENT 
?<IFT;I I R R I G A T I O N  DIS T K I C  T 

-.------. .-- -. --- -- ---- 
Res e rvak i  on - 
L o o a t  Lon * -- 
Date ~ e v q o ~ e d  J* 
Flow in gals per minute : l Y G  

Devalapwmn'c ,(or remarks):  

This -11 was exsavated dam through sand, gravel, and in to  shale, 

rook w a l l  l a i d  up and baolcfilled with gravel, a oonorete $lab with 

mm hele and perw$ag box mldsd  over top and piped t o  a reinforoed 

This was a t h e  smdstone. We shot the shale out from 

mder, aak2ng a re6em05.r and built an eight inoh wall, 14 f set  

long aeross the front,  the w a l l  3fiIn high, of conorete. The tslater 

piped 200 ft. down t h e  mibuntain side t o  the level  i n to  a 14t re- 

infor ogd oonorete trough f or drinking water. 
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. ' * , '  . -. .,.r* . .. ,. . . *. 
emd hilt a @%is inch wall F p C y  inahea high, twenty aix f't . . 

fw&ed pipe Laid in and t he  water piped 160 

i&s two eonwete troughs 14" eaoh, one f o r  

,. . , "  . ,.,. *+*"' .. ' 1 b* .- 
an el@% htod'&~, tlrm* inohes hi@,aacm,  the front, ~%~.ping 

,, <.. > ' * . # 
,( . t 

the water 3f30 ft;. d m  the oazayon t o  two reirrforoed conorete troughs 

14 ft. eaoho One t r o q h  t o  be used for drinking water and the surplus 

rmaing into eeoond trough for  stook water. 


