


@el, lmma aria mlbmb# also* *th arJsdblrrr, Eiwtbb, all mke it 

poardble t o  b r o f ~  rrslla rhhh wmld otbn4se brP krpasrrible. 

lalwaagmene in o i l  dmropnnolt 9Lae b m a  aans4am-t daw ibs bagrrmin4.. 

ht itBpsfbObOP114 lnrlnd tbatoUd~~)lP dm-t- b8mImun 

w&md out t M-ed a&, raoh aa 4 d a ~ u l l o  0-0, t.olurioipns 

awl m & r  who have direufsed trhs pub11oat;fan af i n i o m ~ M ~ l l ,  Wle 

rbndy of it, aad the  wbual praotioe of hpmmd llIdfhod8 la a hm dagree 

of -titsar 'taat dm0 lPaMh &=we11 WAC i r  a ramroe prooedrae 

fa that of water darelo~~.aprt the n&W mad are not sulbble tor the 

la*&. 

Had 8he f'hmwfdl iarhroe~imt elrd.eted fo haw, iafsrerri-Ald t am w i t h  

like ability in =tar d + v e l l w ,  sfaadsrrd d r l l U a g  pppaotitsea m l d  be 

on a mty, perhaps, w i t h  .9;he ~ i l  indudayO a d  s dependable pemanmt 

supply of rotor would @st oa Indim reservations asd on mmy fuzue and 

ranoh.8 rharo -11 failure8 aad art= Jro-98 f A r 0  aollllCenCly 008mnl;. 

8-sation mati mplsoe the &glhfPf axid d . l p M  d m l o p -  

mmt wrk I n  the bpor*tant and n=wsaapy m ~ k  of pfoduoing wahr. Wle 

oarf#ia pr'lmfplsle m- aonwrn to s l P  mter d.emlo]~armr.t pro3eots. 

W r  detafhd appUasf;ion &A SladivWual owen Ufera .  For W e  ma=., 

tanraubting r flgld nr3e t o  fit all mmlitloas Lo Pat -lo, bwb Iry 



8 ~1~ 8 - b ~  CO the a d o p ~ ~  02 a a&. 

Tho prjnoipal olaim made ae t o  the methods se*; forth in eheao pages 

Srr their ef'fgotimess as prmn bj a c b l  experimoe the a r i d  ladican 



The pumment wpply of water in mah a nll arf,,y w$ml proper 



optpi a snsll om, @flail& replasrsobnfs arm be tmmvmamuy 0torvPd 

* aan r #UP-oimd tnr& .rrdspbbd * -mume ebPlt mo dehyn and die- 

bu%emb(~ to mter wpply ean 30 guialvly mmcw. 

pmml-ly wlfh dmloplna; s qumt2Lc.y of water, i t 8  QuaUty 

s ~ l s t  be pmtoatrd, a8 m abundmae of water produ-d at Bhe lmaf 

beat bagimble nrjr YH) not d y  r~hbap but d e o  extnmely dangerous. 

Bus, atrga r-mtion ?.a under ooxu18~1~(1~tim, utrllOaj at4mtfan 
I 

rhould brr iprsmn to maltauy metlrode und zmmuTse, 

At the bgidag in  laostlng drillling srltes, Swrcroe &aix&ge 

&odd be oanf'ully oamibared in its mlratlrin to al l  ro\mes of 

pallutbn, an8 mX1a &odd be boated at Mghest go%.& on t h e  

pramdm 00m2stm% sdth Oha ganeral l q m r b ,  bgt. in my case pro- 

tsabsd agAbc";w w h ,  

Pollt&ion fmn impure m b - d a ~ ~  l m b t  18 & Udden mmaoo &%oh 

lPl- through Pi6ut~0s aad o r s m i ~ a ,  fVtm didant rsuroea* The 

proper tba t o  fmrtigrte posaibllities af suoh  ties fa  during 





and 

d m l o p n t ,  data rcforred t o  hers.t;ofore, o m ~ s  the matter of =tor do- 

velagnout f w  practicrally mry ~ o w o o  on IairiRnvr of the South- 



should be adopted as a basis of such mgulatfow q;overnbq; tho location, - I 



has been pretparod as VN Iritlal ~ t e p .  

Any progrm cloolgned to raise the lndlulti standard of liw t o  

tkt of his white neighbors, rill at; 3e ocxnplete unless noane a r o  pro- 

vided $0 i nsure  than a dependable and peracaent damea-bic c t e ~  a p p l y .  

Tho development of w&er as referred t o  In t b e e  pages is no.b p r i m p i l y  

for I d g a t i o n  but &are 5t is poseible t o  Welop a suqlcs of we,tcr 

over and aome damst io  aad livest-ok mqulramants, it oould be &dmnCra.- 

geously usad for irrigatiq, a fav aores of garden and Mi; trees. 

ThSs would be a 8tabihisrknlj; fa&r in  settliq Sndians In pomnent 

hames and would add fPetah fruits and vegebbles to their rations, per- 

mit home planning and enablo %en to live aa white men do. With such 

innovations tho Indian dwallhg plaoes Sn mmy reservation6 of Cke South- 

want gtates, the h d i w  xl.11 gventudly replam the primitive s h ~ u k ,  

Pd~ich l o  fmquaxbly a M n e d  on aouotmt of lack of mter eupply, with 

H(RES where their children nay bo Pafsed in conforvt, boause the Indim 

is PAko the white in his &%&ion for his childran and feels ac keenly 

t;lzo aidknees and loos of his offsprinl;. 

To acoosnylirph tho needs of Indims as set forth ia the last fm 

paragraphs, Standardfmtion of ormtor development will hoe $3 be under- 

+&QI:. 6 shdy of tnlo mamLal will reveal aae C h h g  in par ti at la^, 

i. e., that dmloplaent cmrs mxq oporatfons in  addi4;ion t o  drillin;; 



Intmdwkion 
8h-t 10 

"by tho  footn  &fah i s  about the arbnt of att;ant;iaa g;ia,n 2t by son- 

trectors and drlllors. Byal aolloifude on their part; &J all fhsse other 

operations muat be demanded m c l  doroed  if this ;Larport;Mt work I s  to 

be claRsod a8 a respmtnble pmfeosion. 

TL~B i n l e a l  dammd upon aontmctoro shmld be rmde In epeoifica- 

tionrs, aftar +hose durrpd w i t h  the respmibi l f ty  of h t i q  thacl have 

cwef'ully studied the Job to be dom in i t a  relation t o  etandrrdo, as 

Bescrtbsd b$ drawings adgtad, oom;roll?~[r .  +Ae olass and t y ~ w  of d d q -  

are made effeotive by ffmt inosrpora t f ig  them in  speciffcations for 

aontraekn, i.t wlll be a f ~ v . r d  step towarc? e lb inat iy ,  those contractors 

warrant t h e i r  b g i q  e5ther tro.ntmators or well drillers. Dr%llers with 

which are not dosipaed mcl cuw @it f o r  the job undertaken, in a ~o-as- 

you-please praotioe of d r i l l 5  nz by the  ,Oat, g i w  l i t t l e  atts?rrt;ion 4;o 

the oonsequenoe is all kinds of wPl equfpamt nhf ah d l  for like d n -  

tsnaraos. Uttle or no attempt fras been made t o  wtandardllss, and without 

1% there is mre t o  bo a leak of proper supervieion, soh t h w r b s  tho 







Plates 1 and 2 illustrate a rasthod of developing r mll in  fine 

quiok-sand whore it I s  not feasfblo t o  uso perfox&W wiry= or 

" button eoreens alona, but uhers i - b  is neoesaary to add a graded filter- 

paok around perforated easing or soreon, in ordor t o  open up a greater  

seepage area than is posaibls w i t h o h  tho use of filter. 

Operation Ho, 1. 

I t  ehonld be tho duty 02 the suporvisor t o  seaeat sorsens and 

material for a properly proporti onor? filter. F i r s t  otep should be t o  

soroan out  a l l  ovsrmsiee by the  utse of  a fhree- eighth^ eoreen, dis- 

carding a l l  aat;eriel larpr than throe-eighths, 

w a s  foma4 by t5e seconB stop, t l x  porosity w i l l  ha too open to  

exolude f b e  sand$ therefore, it will bo neoauaaqy to -take a third 

that proper proport iom can be had, and by r e d x i n c  than t o  form the 

The proper ~ec3?0 of providing t ld~  fil-Ler in a wnll i s  the simple 

method of ninking a large out:sido s t r i q  of oaaing t o  r ruifloimt 

depth ia%o water-bearing fo rmi lon ,  and t o  plaoe inmido atr ing  of 

perfumted sadnp; or button typo soreen, with metal  oenterihg guides 

kJ a a  shown i n  p l a t e  Do. 2, 



Operation No. 3. 

Plso!: graded f i l t o r  around inside atriny; of u d m g  a remwo out-  

aide oarsing by stages, k s a p i n ~  fl1f.m material at least ten feet above 

boti;m of aasing being removed. Baokfill last few fee t  with  s o i l  to 

prevent surPaoc water from ~QIR~LIX~~ perforated or screened area. A11  

inside onsing t o  have tr standard aap or bull. plus on bottom of casing t o  

prwent heaving of sand. 

In order t o  prevent graded material from ssparatinl;, ft ahould be 

plaoed in twenty foot stages at o m  oontinuous p a r  pulling casing as 

mixture is poured, The pourinr~ should bs at a rate t o  inoure graded 

outside ~ a r i q :  whilu latter is b e i q  pulled by stages. 

@oration No. 4. 

'85th filter plaoc m b b i u g  om be@n with d e w  of aglLa-f;in~; 

brought into mll. bivahbing ehould be cbm with a doere fittin(: hoavy 

rrwnb or by usirq, tr hwvy fluk-bobtom sow or bailer of a littlo less 

diadzater than casing, and run in a spudding mcrbion up aad throq-$ 

perforated see ion ,  



PXatea 1 and 2 - 1)esariptive sheet Ho. S , .  

Operation No, 6 ,  

tho next operution is el- it out, rhioh dlould be thoro-y done 

w i t h  a flat-mlva bailor, &en by gr ba$liw well t o  i t a  fill 



w ~ e  No, 2 shaas wll W r  inaide .amen and button eoreen 

lave been eat, d filt;er p o w &  in plaae, w i t h  outaide ossiag 

remcwedj ale0 rharra top of mll bdcfilled with =tar to fom ,am1 

t o  exalude surfhoe mter, a h  

\ ' 



THREE CENltRlhG GUIDE 5 
EQUALLY SPACED 

SECTION A - A 

OUTS'rX CASING TO BE RLCAOVLD 

/'- 
A; TEA FILTER I,ND INSIDE CASING 
ARE PLACED 

. . - .  -- . - . . .  ONE SET OF CENTWNG GUIDES - ON EACH LENGTH OF CASING 
i X 1/13. STRAPS SPOT WELDED 
AT LOWER END ONLY. 

- XOTTED BUTTON STRAINER i:.< 

DEPARTMENT 3 F  THE INTERIOR 
U. S. INWAN IRRIGATION SERVKE 

A. L. WATHEN H. V Cl-CTTS 

DIRECTOR ASSISTAM MRECfOR 

-0- 

GENERAL PLAN FOR DRILLED WELLS 
METHOD OF CENTERING INSIDE CASING 

BEFORE WLLINC OUTSIDE CASING 

CSIGNLD BV A. H. woMcn TRCCED BY R In  

CV- 



GRADED FILTER POURED 
- CONTINUOUSLY 

5LOTTED BUTTON STRAINER 



ssal t o  praydgt ~urfam mter fim u n % P ~ i q  mll, aa u h m  91 draxlng. 

Bailinp, and andbbtq w i l l  be dam in rnwrdsnoa w i t ?  dasariptlonr; and 

g?.;: &I..,' . , '., y 
.. . . . 
y - . : t  I &  ..< 

8;rarrlng~ OPB m d  
y;; *: , :>:.;I, ;:. -.: 
$;$;;:;,::.:? -. 

-,,.: -.\.- ::y;,, ,? ;: .'.<.7 ' ,. 
Cule should be talcan t o  sm tW ?iXter ~satarl(J111 it@'-,Wohin& 

' . " .  ..:,., ?- '.> .,, :', 
$,&,j! T'p' " .., !I.',. \ :\- .'.. 
I . . -.? . .- .. ; bottcun st dl t i m a ,  aleher by e8tinting 03tbunt o{..t%ht~~&mial q;*'." ,I '.. . .. .,.I . . ,  * ' '/' '. .' ., , ,' ..,it. .r . . - . 

plaoed m d  the .paoe t o  be f i l l @ d ,  a by moundJI-g @'hb&11, I . . " ,  . ..., o u r -  
.. . 

Y& 0 fully meauurixg bight of top of f;irticz m ~ i , ~  t;o me it i e  k i n g  



. . <$,. . 
. .. ,$<. : P k t s  lo. 5 - h.0ripti.n 8hrae'k. 2. . . k 

u-87 ..- . . ;;; & '..? <!, ,: f 
.,. v.,, <: L,' 
J;*'+'&,: .. 

,yp !;2<,i;-: F? >,:,..;,$;: . l .  ,:.: ,:. 
t 

,. . . , 4;;; . ::.,; f. ,. ,.< .' 't,<,.. .- ' ,"' ' ' 
bpt -11 abcm b&om of ushq bn* flfled. d.wbcmr,-d be bail& 

a;,;.:> *. . . 
. . .  4t ,.; ;j.*:+ ,TL".' . . ? !  , : ' . . . I :  

I 
t 

- -, <* :,:;: a: 
I! 

. . . . -,.. !, .F: i.:.h,3: ,.; . . . .ogtirmously riblle pwi~ f l l t e ~  u u ~ r ~ a l ,  cad ttri, w&r 'w a . 
+ ,&;.... -,-. .- ' . * 
$ \.,. ,z:; ,; - .;;?;: . .  . 

k . .  
*: - *  ;y.*. , 
: +' .. : ...; 5.: ~ l t b  fllCer In H e r  $0 aerttle it in p h e  auut pmmart b l d & g  W r -  



. .  . . . . 
. .. :. ._ BACWFlUCD WITH SOIL . . . . , .  . 

GRADED FILTER TO BE POURED 
CONTINUOUSLY 

. . .  . . . . -- - SLOTTED BUT TON STRAINER 
. . . . 

. . . . . I  

. . 

OUTSIM CASINGS TO BE REMOVE0 
AFTER INSIDE CASING FILTER 
AND STRAlNER ARE PLACED 

, , 



@& 

U T E  Nor 4. c.. ...,; ' . 1 : ; .  . .. 
. g , ;.;;. - . ,. .: 

[, 
. a*. _ 

,("'.:',3j" ', .. t. 
A !!%* -+ ;; :, , 

b 
~. r . . i : a .  . , 

P W ~  110. 4 illurtratms armmgment o~ i i s r  iptiiiatri pipe 
. ?  : - : 

[ 

rre of a owaged nipple on *oh m inverted rrbeel d r l l l l n g  rhors is 

pllLocrd. 

aay be larrded by tho use of a le@, tm dewrib& in the brr,dng, rhioh 

is t o  be lfrrnd out and momred,  

f 

i' 

i 5. 

t.. 



COUPLING 
, p? 

\ ~ : ~  . PERFORATED PIPE 
<i SLOTTED BUTTON 

C 1 STRAINER 

E; .- PIPE CAP 

DEPARTMENT OF THE I N T E R I O R  
U S INDIAN IRRIGATION S E ~ ~ I ~ o r r s  

A L W A T K N  
iIIRCt 1 0 9  AC.5l5TAt.(' DIRt. TOR 

l)r * -0- 

F. w. 2205 GENERAL PLAN FDR DRILLED WELLS 
CROSS SECTION OF LINER I N  PLACE 





A - PLATE V 

TO BE USED ON LONG STRINGS 

I 

4 / CASING CLAMP 

SECTION 6 - 8  

Sf'ACE BETWEEN CONCRETE AERS TO BE 
r lLLED WITH CONCRETE AFTER CASING CLAMP 
H A S  BEEN SET AND HOLE BACKFILLED 

PLAN 
SECTION A-A 

DEFWRTMEM OF THE INTERIOR 
U. S. INDIAN IRRIGATION SERVICE 

A. L. WATHEN 14. u ~m 
DIRECTW ASJISTAl .T DIRECTOP 

-0- 

GENERAL PLAN FOR DRILLED WELLS 
CLAMP AND CONCRETE CASING SUPPORT 
SALE 

MSIGNCD BY A. H WOMACK TRACED W R.I.H. 





/ 
SLOTTED STRAINER 

WIDTH OF BVrTON SLOTS 
TO BE DETERMINED BY 
FORUA~ON ENCOUNTERED) 

SLOTTED BRONZE 
.. . --- lo.;] STRAINER BUTTON 

. /  

COUPLING JOINT 
STRAINER 

FLUSH JOINT 
STRAINER 

NOTE - STRAINERS A R E  7 0  BE GALVANIZED 
AFTER SLOTTED BRONZL BUTTONS ARE SET 

A - PLATE VI 

DEPARTMENT OF THE INTERIOR 
U 5 INDIA14 IRRIGATION SERVICE 

A L WATHEN H V CLOTTS 
DIRECTOR ASSISTANT. OIRCCTOR 

- 0- 
GENERAL PL.I\N FOR DRILLED WELLS 
W I R E L E S S  SLOTTEC BUTTON S T R A I N E R  

SCALE 
DESIGNED BY A H WOMAC& T l i z t r  Il BY R I H 





A - PLATE VI I  

1: GROUND SURFACE 

_*-. 
. .CONDUCTOR PIPE 

.-- - . . 
- _- _ ..- -- --- - 

SANDSTOM 

--- - CASING TO BE SLT ON 

SOLID FORMATION OR 
CESltiJ'TED IF REOUlRED 

SHALE 

. -- CASING TO BE Y T  ON 
SANDSTONC '-50110 FORMATION OR 

CEMENTED IF REOUlRED 

INVERT5Il  ST EEL CASING 
'SHOE O N  TOP OF LINER 

CASING TO BE SET .4T TOP 
' O F  WATER BEARING FORMATON 

AND CEMENTED F REOUlRED 





ristenoe) oa bottom plug and d r i n  plug and aumnt tu far as fs 

mluns. 

Bixthr- 

Insert top plup; and drive plugs and sbmel-rt t o  boCeaa, forolng 

to aomter-balanoe orrt;eide pror sure. 

The last operation i e  t o  dril l  mt pluga, but befors & i x q  eo 



STEP NO. I 

. . 

TOP FLUG SECTION A -  P 
(DISKS OF - D/Z - CANVAS BELTING 

. . 
I: -1, ' .  

. . 
D . . 

SECTION C - C 
BOTTOM PLUG 

(O~SKS OF . . 
CANVAS BELTING 

A - PLATE V l l l  

STEM 

-- 
WOOD 

STEP NO. 2 STEP NO. 3 

DEPARTMENT OF THE INTERIOR 
U S INDIAN IRRIGATION SERVICE 

A. L WATHEN H. V CLOTTS 
DIRECTOR ASSISTANT DIRECTOR 

-0- 



prvrviderr far a erbmdnrd C. I, assbJlols in roof of froat box 

directly msr Ofre mll  to be uasd in x'ne it 18 neoerrrary t o  

repair or e l m  out -11. # sbAlar oonatxucted manhole is in the 

vide of -st box at  floor level *oh is large enough to pe-t 

$he uee of arsmhes and too le  for mRMng mpaira. 



_ .  A - PLATE IX 

-I I't L - 0  

GRADED ro MANHOLE: ; 

I I 

! CASING 
, / /  

IT 

REINFORCED W I T H  
6 X 6 '  STEEL MESH 
I /*'@ WELnCD BARS 

P I P E  TO BE I / 2  DIAMETER 
O F  CASING 

STANDARD 2 2 C I 
U 4NHOLE 

H A 5 P  AND S T A P L E  

DEPARTMENT OF THE I N T E R I O R  
U S INDIAN IRI<GA713N SERVICE . 

A L WATHEN h V CLOT TS 
DIRECTOR ASSISiANT DIRECTOR 

- ', -- 
ENERAL PLAN FOR DRILLED WELLS 

FROST BOX FOR ARTESIAN WELLS- 

SLALC 
ESIGNED BY A H * W A L K  1RI .C t I )  tJY  slrl 



!, .-<:.$ ;," .: 
,,\,) .: 2:. * d  . i. .. .' -. .., . . ! , , I . . .  

,'.): .. !":' ' 
I' .  late &. 10 i~lwvtmtm a r.thod o f  *inking , . . ., t+ . . ... ..! the we 

.. : ,  : . . 
c *..- , , $:: :,->: 

. . t;y. .!...- < .  
~ . t a a d a r d  ~ i p j o i n t  double 'forcpip a~lng &hL & oi 

>.>:,&-. , . 



,-- HCAD CAP 

PERFORATED 

A - PLATE X 

DEPARTMENT OF THE INTERIOR 
U. S. INDIAN IRRIGATION SERVICE 

A. L. WATHEN n. v. cLorn 
DIRECTOR ASSISTANT DIRECTOR 

-0- 
$ENERAL PLAN FOR DRILLED WELLS 

1 f .W.  d d l "  I CALIFORNIA TYPE P WELL 

1g: i fD  BY A. W 1OMIO( TRACED BY R.I.H. 









D - PLATE 

14.- 4' 
I - 

HALF ELEVATiON HALF SECTION 

THE INTERIOR 
U. S . INCIIAN IRRlGATlON SERVICE 

A. L . WATHEN H.V. QOrrS 
DIRECTOR ASSISTANT DllRECTOR 

-0- 

1 CEMRAL CAISSON LAYOUT' 
STANDARD 12' BOTTLE NECK CAESON 

JCRiE / CESICNED W A.H. W M U K  
--.x- ----:.- ,:;. -.- 7 w x D  BY R.1.H. . 



Pkts So. I1 of' Serie8 D i a  horirmbal ems-motions af t8u 

aimon, 



HALF SECTION A - A  HALF SECTION 8-8 

DEPARTMENT OF THE INTERIOR 
U 5 .  INDIAN IRRIGATION SERVICE 

A L WATHEN H V CLOllS 
DIRECTOR ASSISTANT DlREC TOR 

-0- 

GENERAL CAISSON LAYOUT 
STANDARD 12' BOTTLE HECK CAISSON 

DESICNEO 9Y A.  H. WOMACK TRACED BY R.1.H --...' 



PLBCIEB; FILTER 





D - PLATE II 

NO: l -STI.EL >UOL TO BL 
7 0  COhCRtTE S H O E  I F  RtOUll~ 

5/8'X IB'ANCHORS IBC-C 

, ', 
do -00 

I 
':ROSS SECTION 4.k 4 ' X  3 / 8  ANGLE 

\ !  . 
t r '  

' 8 .  

CROSS SECTION 
STEEL SHOE 
SCALE BOTTOM VIEW 

FILTER PIPE DETAILS 
SCALE 

I I/.?' ~ I L T E H  PIPE LAID ON SLOPE 

I N  LOWER QUADRANT OF PIPE. 

---.- 

1/2' 0 FILTER Rl:TAINEC! BARS C --4- 

CROSS SECTION 
FILTER I N  PLACE 

KALL 

SECTION A - A 
CONCRETE SHOE 

%ME 

DEPARTMENT OF THE INTERIOR 
U. S. INDIAN IRRIGATION SERVICE 

.4. L WATHEN H V CLOTTS 
Dh'h'TOR ASS14 rANT DIRECTOR 

-0- 

CENERAL CAISSON LAYOUT 
ELEVATION OF FILTER PANEL 

SCALC ' 
DETAIL OF FILTER PANEL AND SHOE 
SCALE AS I M I C A ~  
SIGNED BY A. H. WOMACK TRACED BY R.1.H 





/' 

C09NlCE 
ENRICHMENT 

D - PLATE IV 

HALF ELEVATION HALF SECTION 

U. S. INDIAN RRIGATION SE$VVKELOTTS 
A. L. WATHEN . . . -. . . . . . . . - . . 
DlFECTCf7 ASSISTANT D I R E C ~ R  

-0- 

GENERAL CAISSON LAYOUT 
STANDARD 12' BOTTLE NECK CAISON 

DETAIL OF CONCRETE PUMP HOUSE 



22' STANDARD C.I. MAIUAOLE 

I 

DETAIL OF MANHOLE 

D - PLATE V, 

DEPARTMENT OF W E  I N T E R I O R  
U S INDIAN IRRIGATION SEFlVlCE 

A L WATMN H V CLOTTS 
DIRECTOR ASSISTANT DIRECTOR 

-0- 
GENERAL CAISSON LAYOUT 

DETAIL OF CONCRETE PUMP HOUSE 
SCALE 

DESIGNED BY A H WOMACK TRACED BY R.1.H 

ON€ MANHOLE TO BF: PLACE0 IN 
ROOF Ih LINE OF PUMPING COLUMN 

HALF PLAN HA1 F SECTION A - A  





Y 

STANDARD 22 C. 1 MANHOLE 

DETAlL OF MANHOLE 

HALF SECTION B - B HALF ELEVATION 

DEPARTMENT OF T H E  INl"E#IOR 
U. S, INDIAN IRRIGATION SERVICE . 

A. L. WATHEN H. V. CLOTTS 
DIRECTOR ASSISTANT DIRECTOR 

-0- 

G€NERAL CAISSON LAYOUT 
DETAIL OF STONE PUMP HOUSE 

MSICNED BY A.H. WOMACK T R K E O  BY R.1.H 



D - PLATE VII 

6 - 5 - -- - 3 - 5/0'* CBCNT) 

2. * 

I I 
/ / \ 

5 - 3/8-b  U STIRRUPS,. I \ 
w C - C  I \ 

HALF SECTION E -E HALr  SECTION F - f  

I 3 - 5 / 8  (BENT)] 

. . 
8- C - C  . , I \. 1 

I 
HALF SECTION C - C  HALF SECTION D-D 

, ROOF GRADED 10 REAR 
I/.?' PER FOOT 

HALF PLAN 
I 

HALF SECllON A - A  

DEWRTMENT QF THE INTERIOR 
U. S. IiiDIAN RRIGATION SEWICE 

A I. WATHEN H V CLOTTS 
DIRECTOR ASSISTANT DIRECTW 

-0- 
GENERAL CAISSON LAYOUT 

DETAIL OF STONE PUMP HOUSE 
SCALE 

DESIGNED BY A. H. WAD( TRACED BY R.1.H 





FILTER SECTION 



SHAFT SECTION 

DEPARTMENT OF THE INTERIOR 
U. S. INDIAN IRRIGATION SERVICE 

H. V. CLOTTS A. L. WATIEN 
ASSISTAN? DIRECTOR DIRECTOR 

-0- 

GENERAL CAISSON LAYOUT 
FORM DETAILS 

SCALE 
DESIGNED BY A.H. WOMACK TRMXD BY R.1.H. 

I 





D - PLATE XVI 

HALF SECTION B- B HALF PLAN - 3-0' 

W 
FABRIC 

LIFTING HANDLES 

- ..--._-/ - -- . .--/ 

I/B' WNDOW SCREEN 
. BEHIND 6.x 6 7  1/4' E 
f REINFORC:NC FABRIC 

L A D E R  RUNGS 

1 18'4' PER FOOT 

PLACED 
W 

. . 

HALF ELEVATION HALF SECTION A-A 

DEPARTMENT OF THE IMERlOR 
U S INDIAN IRRIGATION SERVICE 

A. L. WATHEN H. V CLDTS 
DIRECTOR ASSISTANT DIRECTOR 

-0- 

FNERAL CAISSON LAYOUT 
SHALLOW WELL CAISSON 

SCALE 
OESlGMO BY A .  H. WOMKK TRACED BY R.I.H. 



Working d e s c r l p t i m s  of a t tached drawings w i l l  be prepared. and 
attached a f t e r  rece ip t  of ins t ruct ions  from the O f f i  ce. 



SECTION A-A 
SCALE 

- 20'- 0' - -.- I;. 

PLAN 
SCALE 

S L O ~  DETAIL 

ISOMETRIC 'JIEW 
SCALC 



A -  PLATE X X  
1 

STEP NO I STEP NO 2 STEP NO 3 I 



A -PLATE XXV 

FLOWING WELLS 
IN THE 

NAVAJO COUNTRY 
WELL NO. 4. 

GALLUP, N .  M. 

WELL NO. 6. 
PUEBLO BONITO, N M 

WELL NO. 113. 
TOHATCHI VALLEY, N M 

WIDTH 
COLUMNAR FORMATION 

SECTlOh 
DESCRIPTION 

--b31L 

B-UE SHALE 

. . .  SNDSTONE . . . . . . .  .. ..,.. : a , ,  !. I B d E  SHALE 

t B-UE SHALE 
-.err- 
1 .. ' 71 SANDSTONE - XATER 

BLUE SHALE 

: SANDSTONE-\VATER 

- I BLUE SHALE - .  . . 

SANDSlOhE- COAL 

SAMDSTONE 

BLUE SHALE 
. . . . . . . .  -. .. a , . . .  -. . ,, - .  ; . - . . .  ' lGR& SANDSTONE WIT 

8 ' . , . LAQBONILED WOOD - . . . ' .  - :  'FLO%IIUC. WATER 
. -  . . . 

, . '  . ' . ,  . , .  . ,-,. . : . .  .':. 
-., :.... . .  ' . . . . . . . . .  SHELLS -SALT WATEI 

SANDSTONE 
JNCONFORMITY?) 

SANDSTONE - CHALK 

RED SHALE 
SANDSTONE- GRAY 
SHALE - LICdT SANDY 

SANDSTONE-fiATER 

RED Sk '-HARD 

SANDSTONE - TALC 
FLOWING WATER 

.(UNCONFOAMITY) 

SHALE -LIGHT SANDY 

RED SHALE-HARD 

DEPARTMENT OF THE :NTLRIOR 
U S INDIAN IRRIGATION SER'IICE 

A L WAlhEN H V CLOTTS 
DIRECTOR ASSISTANT DIRECTOR 

-0- 

2 2 4 2  GENERALIZED LOGS OF FLOWING WELLS 
SOUTHERN AND EASTERN NAVAJO 

i -- . -- 
SCALE 

TAACED B Y  R.1.H 



PLAN 



GREEN,WHITE .AND GW 

WlTH BEDS OF GYPSUI 
KAYENTA S W L  

FOSSILS OF THE 
MORRISMJ C t E .  

GENERA L lZED CC,..C)MNAR SECTION 

OF 
SEDIMENTARY STRATA 

NAVAJO COUNTRY 

FORM ATION DESCRIPTION 

CHUSUA 
SAP\Y>STON 

CRAY AND WHITE 
L E N S  OF CONGLDMRA' 

W 

TOHATCH I SHALES AND THIN 
SANDSTONE WlTH LENS 
OF LIGNITE. SHALE 

TOHATCH/ SCHWL- 

' SHALE WlTH THIN LIM 

; STONE AND SANDSTON 
CONGLOMERATE VERICATE 
AND EANDED PINK,RE 
AND CHOCOLATE COLOF 

ABUNDANT FOSSIL 
FORESTS 

POST - SHALES AND SlV9STOb 
MIXED WlTH COAL 

ONFORMITY- 
MASSIVE SANDSTONE 

AT BASE AND TOP wn 
ARENCCEOUS AND 
ARGILLALEOUS SHALES 
AND WORKABLE COAL 

FOSSILS OF THE 
MONTANA AGE 

- - CHOCOLATE. RED AND 

BANDED ARENACEOus 
W A L E S  MD THIN SAND 

-. .- STONE, GYPSIFEROus 

DRAB ARGILLXEOUS 
AND CRENUEOUS SHALI 
WlTH LENSES OF COAL 
AND LIMESTONE 

FOSSILS OF THE 
COLORADO AGE.  

-- 1 
KAIBAB LIMCS'ONC 

0 BUFF I \VD RED SANO- 
TO S T O ~  ,ND LIMESTONE 

1000 PENNSYLVANIAN FOS ,ILS OF THE ACE 

GRAY AND BROWh 
COARSE SANDSTONE 
WITH PLANT FOSSIL. 

-UNCONFORMITY- 

DAKOTA 
SANDSTON UNCONFORMITY- 

NAYEN74 SCHWL yLMO ) - 1 ~CILS OF THE 
- - -- MORRlSOhi ACE 

GREEN. WHITE.AND GRI - - - -  - SANDSTONE AND SHALE! 

- - *ITH BEDS OF GYPSUM 

DEPARTMENT OF THE INTERIOR 
J ' U S .  INDItsN IRRIGATION SERVICE 

A L WATHEN " 

DIRECTOR 
H V CLOTTS 

2244 ASSISlANT DIRECTOR F. W. NJ SCALE 
BY A ti WOMACK TRACED BY R I H 



RPEOO SAND 

4" SIZE0 GRAVEL 

-- TLET 
- . . . - - -. - -. - -- - 

CROSS SECTION 

\.?I \ ENLARGED 

SUPPLY TO TROUGH 

PERFORATED TILE 

CROSS 

DEPARTMENT OF THE I N T E R I O R  
U. S .  INDIAN IRRIGATIOIJ SERVICE 

A.  L . WATHEN ti. V. CLOT15 
DIR'XTOR ASSISTANT DIRECTOR 

GROUND PLAN 
-0- 

SPRING DEVELOPEMENT 
CROSS SECTION OF SPRING F ILTER 

NO SCALC 
DESIGN20 fPI A. H. WOMACH TRACED BY R.I.H. 


