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Sir:-In accordance with the provisions of Section g,
49, I-raws of 190?, f have the h-onor to submit herewith-
co-vering the rvorli of this clepartment during the tast two

L E T T E R  O F  T R A N S M I T T A L ,

Santa Fe, New Mexico, Novemb,er 30th, 1910.

Wm. J. Miils, Governor of New Mexico.

Respectfuily,
YERNON L. SULLIVAN,

Territorial Engineer.





A C K N O W L E D G M  E N T S .

ts are du,e to the Unitecl States Reclamation

for its l<inclness in leniLing this Department felcl instru-
United States Geological Survey for its assistance in

ing with this office and the furnishing of money for the
with the general hydrographic investigation, also

'Fe railroacl ancl r'arious other parties rvho are co-operat-
the Department.
wish to aclino'u'ledge the energetic interest and effibient

my assistant, lfr. C. D. Mil1er, in his untiring efforts to
promoting the best interests of this Department as rveli

,-Messrs. C. ]I. Neel, John D. Merirvether and John
is, Ilydrographer. James J3. Stelvart and Miss Irna Hol-
tenogr,apher, to all of rvhon this Department orres a part





Biennial Report of Territorial Engineer.

I N T R O D U C T I O N .

submitting my first report trro years ago, matters per-
to this Department have progressecl ancl multiplied ex-
along all lines. Irrigation has been assisted by the erten-

ithe Carey Act to the 'Ierritory and the ,adoption of the
J:rigaion Law by the last legislature.
'years ago the Territorial Engineer was questioneil rrhen
e the statement, that New Mexico would. ultimately irri-

million acres of land; today he is criticised for his coq-
"Within the last two years there have been filec1 285

ions for permits to appropriate rvater covering an intended
be irrigated of over two million acres of lancl. This amount

in 'excess of what rvill actuallv be develoned from
ings, as the filings in many cases a e larger than the water

i.will warrant, aiso several parties having maile cluplicate
pii several very large proj,ects, however, within thal time

been 40 irrigation projects that have been completed;
that have one-fifth or more of their construction work

and 26 others that have been commenc,eal.
is an estimated one-half million of ttwater horse power"
be generated by waters of the Territor;', ancl in many
fall is so great in the streams, that a given arnount of
generate enough power to pump several times that

Jrom the unclerflow. There have been 2? rvater power
made within the last trvo 1,ears rvhich contemplate the de-
rt of nearly one hunclreil thousand horse power.'
the diverting of the natural flow of the various streams,

ion of storaga raseraoi,rs and Ure pumping of ryater
rc und,erflau, combinecl rvith the economic aqd, sci,entif,c
the water, it is eviclent, that New Mexico will eventuallv
an area greater than the combinecl area of Delaware ancl

:of the largest opportunities for the developrnent of rv_ater
igation will tre founcl in the storing of flood waters from

arrovos all over the Territorv, as large volumes of n'ater



S-!]COND BIENNIAL REPORT

comc clol'n these arrovos at intervals ancl if these ryaters rvere
storecl, it would enablc the development of a rvater 

'supply 
for the

irrigation of manJ' thousancl acres of land.
The greatest clevelopment in irrigation through actual construc-

tion rr.orl< has been in the northern and eastern portions of the
Territorl', there being 'ery little construction rvorli in ure south-
cln irncl souUrl,:estern parts of the Tcrritor;,, excepting flre linitecl
states Reclamation seivice Projects knorvn"as flre carlsbacl. r{onclo
aniL nio Grancle Projccts. The construction rvorlr. generally
spealiing, is being mar.le in a more permanent ancl substantial man-
ner than in vears past. A great catering is being made to rein-
forcerl concrete. Nearlv all of the headgates oo Ur. r,arious pro-
jects trre of either iron or concrete or both, r,vhilc the types of
dams 'ar;' from solicl concretc, to rcinforcecl concrete, carih a.rc1
r:ock fill. Practicallv all of the constructecl crivcrsion clams are of
leinforcecl concrete, r.hile the majorifr of the storagc ciams are
either rocli fi1l ol ,ea'th ilarns rvith reinforced .on.rn.'i. cores, thc
upper facc of the dam being pavecl ivith either reinforced con_
crete or_rocli rip-rap. Alt the latter type of clams are pro'iclecl
rvith sufficjent spilhvav capacitv at oUrer points.

The iraior portions of thc canals r'e in ,earth anrl .nli'ec1. hori-
ever, there are a nnmbe' of smaller projects in rvhich 'the 

canals
a.re being constr*ctec1 by having thern eitirer linecl rviilr concrete
or carriecl in pipe lines. Quite often the laterals are linecl rvith
concrete and gene'zr1Jv all the canal outlets are o{ concrete or cast
iron' on the rvhole the constr'ction cle'eiopment is te'cling to-
s'arc1 a much improvecl character.

The Goocl Roacls Larv passed bv the last regislaturc rras placetl
i'r, g:reat clcal of cxtra rvorlc on this Department as the Territorial
Iingincer is the Engineer of the Commission ancl untler u,hom.
1'h'e supervision of construction *orlc is clone. rt is a ,l,easure
to note *hat has been done towariLs the constr*ction of a'system
of hig'hva's in .qo short a time ancl the conficlence tJre people"'irave
in our resnlts, l'herever we hitve worl,"ecl.

The Tcrritori:rl rJngineer has taken great interest in this rvorri
ancl ha-q talien particulal car.e in getting: competent men to oversee
the co'struction rvorlr, anct thai irrope" rocations of roacrs are
mac1e, that plans of constr.ctio' a'e best s*itec1 to each rrarticular
CA SE.

The acco'nts and erpcnditure of monevs is partic'larly guardecl.
No acco.nt is paicl 'nless there is a vo'chei for same ivhich is
checlcecl in the office of the Territorlar Engineer, the Goocl Roads
Commission and by the Territorial r\uclitor".



TER,R,ITORIAL ENGINEER.

results accornplishecl are very gratifying, not only to the
iai Dngineer, but also, we believe, to the public.

usion: With the coming of statehood ancl the aclop-
a short hrl cffectiue Constitutional Provisions, insurinq
'opriation of 'ri'zltcr :vlth beneficial tse as tbe basis, meas-
limit of a right ancl priority of appropriation being recog-
1 supportecl lviUr one of the best irrigation laws linown,
with the Carev Act, rvhich applies to government land;

Irigation Larv, applying to patentecl lands; the sys-
collection of hydrographic cl'ata; the acljudication of water

; a more sciantific rse of watels and the conservative appro-
of sam,e, together rvith the aclvancement of the consttuc-

gooci roacls, there seems to be no reason rvhy Nes' Mexico
not clevelop rsvlr lnpiflhr along these iines.
following pagcs l-ill give a more cletailed report of our



Cary Act in New Mexico and lts 0peration,

. The Congressional Act l<nown as the Carey Act has recenti.v
been extenclecl to the Territory of Nerv Mexico apd the rast rerri-
torial Legislature passecl an ait accepting and carrying it into

.l$.:tt-thT_ giving its benefits to this 'Ierritory. This act provides
that ure unitecl states gor,ernm,ent sharl givl to the Ter'rito"y a

Large i0oncrete Siphon, Carlsbad, U. S. Reclamation project.
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of land, or as much as the Territory will irrigate by
are not allowerl to ir.risate over one hundrerl ancl

to each male head of a familv. This. of course. is onlv
to where there is gou.ro-.nt land that is suiceptibft

by the building of a large irrigation project.
under the contemplatecl Carey Act Project is segre-

this project by the Government for the 'Ierritory ancl
then contracts wiih a construlction company to

ize and organize an irrigation company for this specific

.project.
of doing this worl< is paid out of the rvater rights sold

dcified lands, the Tenitory agreeing to sell any of the
to irrigation uncler the project for fifty cents per

ies who have ,agneed to purchase .a water right frorn
at a specified price. The cost of the water right is

"paid by the settler to whom the company has sold a
in ten annual payments, the price of sarne being

the actual cost of the construction work, colonization
anization of the irrigation company, plus a reasonable
for'nrofits and interest on the investments to the con-

[eeimpany, this price being flxed by the Territory' and is
on'the land.
ideat tttat these water rights carry rvith them a pro-

interest in the irrigation system ancl rvhen paicl for they
ional voice in the management of the company, thus,

A.ct Projects, after a lapse of ten years, become com-
itions.

ve alreacly two Carey Act Projects in the Territory, One
Charette Project near Springer, N. M., which contem-
irrigation of ten thousancl acres of choice lanci frorrL
of the Ocate and Sweetwater rivers. The other Carey

iect is the Oasis Development Company of Artesia, N. M.,
.conternplates the irrigation o{ ten thousand acres of verv

in southern Otero County from the floocl waters of the
River.

DISTRICT IRRIGATION PROJECTS.

I,egislature of 1909 passecl an Act similar to the Act com-
'called the District frrigation Law which provides tirat the

Commiflsioners, can, after certain petitions have been
to them, organize a district of certain iands that can be
from an irrigation project and that these lands can be

1 1

as security for obtaining morey for the construction o.i
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the irrigation project. So {ar the 'Ierritory has trvo District Ini-
gation Projects, one the Orcharcl District Irrigation Project located
jn San Juan County ivhich contemplates the diversion of some ,
of the r-aters of the Anirnas lliver for the irrigation lands lying
on Ur-c rvest siclc of that rivcr. The land under this project is
cxceptionallv good ancl thc boncls havc been approved. The other

District Trrigation Project is hnown as the Las \regas frrigation
Project rvhich contemplatcs thc irrigation of several thousantl
acres in anil arouncl Las \resas from the 'waters of the Gallinas
ancl the Sanguijuela Rivels. Thc flood waters of the Gallinas are
ciivertecl through a large canal to a large resen'oir located on the
Sanguijuela.

Leasburg Diversion Dam, United States Reclamation Project.
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in southern Otero County from the floocl waters of the
River.

DISTRICT IRRIGATION PROJECTS.

I,egislature of 1909 passecl an Act similar to the Act com-
'called the District frrigation Law which provides tirat the

Commiflsioners, can, after certain petitions have been
to them, organize a district of certain iands that can be
from an irrigation project and that these lands can be

1 1

as security for obtaining morey for the construction o.i
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the irrigation project. So {ar the 'Ierritory has trvo District Ini-
gation Projects, one the Orcharcl District Irrigation Project located
jn San Juan County ivhich contemplates the diversion of some ,
of the r-aters of the Anirnas lliver for the irrigation lands lying
on Ur-c rvest siclc of that rivcr. The land under this project is
cxceptionallv good ancl thc boncls havc been approved. The other

District Trrigation Project is hnown as the Las \regas frrigation
Project rvhich contemplatcs thc irrigation of several thousantl
acres in anil arouncl Las \resas from the 'waters of the Gallinas
ancl the Sanguijuela Rivels. Thc flood waters of the Gallinas are
ciivertecl through a large canal to a large resen'oir located on the
Sanguijuela.

Leasburg Diversion Dam, United States Reclamation Project.
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of the District Inisation Law will enable Uie Ter-
irrigate tracts of lancl that are now patented ancl that

ise be harcl to finance, as it provides that lanils unclei:
ict are held as security for thc bonds that are solcl to

1 3

e irrigation works.
the provisions of the Carey Aci rvhich covcr Government

the District Irrigation Traw, covering patented lancl.
itory is now in good position to rnake rapicl progress in
lopment of its irrigation resources.

BONDS.

need for the proper regulation and restriction o{ the
ions for permits to appropriate water, filetl in the omcq
Territorial Engineer, has been felt almost fror-rt tlre verS'
of this office. Manv applications have been filecl, ancl whi]e

from actual suryeys, the expencliture of some rnoney to
with the rules ancl reguJations anii the ]aw, have' no

ljutention than mere speculation. Applications have beetr
itl covering large' qr:,antities of water, securing a certain

, the promoters have restecl upon this initiative l'ork until
could. have.been disposed of and in manl cases, tfle

have not used diligence in trying to dispose of them
const?uctors as they had littie money at stake. It is

, in orcler to give capital protection cluring Ure construc:
Iarge irrigatiou projects, to givc the prioritv of watel

uader the project the same clate as the clate of filing the
for a permit to appropriate,' for, otherwise, sel'eral

projects could step in during tlrc construction of the Iarge
and, by the smallness of their projects, be abie to grasp
water so quickly as to lear"e the larger project rvithout

ieat vater vrhen it has been compl'etecl anil reacly for use.
law fully protects the large project as well as the smaller
hy giving a date of priority the sarne as Ure datc of filing.

the project is conpletecl wiUrin Ure required time. Thus.
be seen that jf a project is a worthy one there is a value
obtaining of a permit to appropriate water.

is no more than right that when the Territorl gives such a
it that the 'Ierritory should be assured. that such a project
be built, consequently, the Territorial Engineer adopted a
requiring a bond proportionecl on the amount of rvater askecl

appropriated, as a guarantee, that Ure project rvill be built,
y, preventing largel;' the overcstimating of the rvater sup-
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ply and the monopolization of the public waters without intent
io make beneficial use thereof.

This boncl was approved and passed on by flre Attorney General
i"9 ut the meeting of the Boarcl of Water Commissioners of May
lird, 1910, the action of the Territorial Engineer was approoed. 

"

The amount of the bond is so proportioned on the amount of

Leasburg Canal, United States Reclamation project.

*rater intenclecl to be appropriated that it is not burdensorne on
the small projects yet it obtains the results it was intended for.

There was some comment on this step by people who had not
considered the results or necessity. statements were made that
this action vould stop the del'elopment of irrigation projects;
but, contrary to this opinion, applications have not onlr. beln as
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heletoforre but have securecl considerable more attention
ltion bifore same were filed anit bond mad.e out qrar-

15

;ruction in event such application is granted.
there have been received. boncls amounting to $60,2b0

i2ed as follows:

Applicant.
Amount
of boncl.

'Ranchos 
Orchard and Land Co. . . .  1000.00'The 

Eden Land & Canal  Co.  .  ; .  . .  .

Hardwich and }Iighsmith . . .
S. K. Norment .  .  .  .  . .  . .  5000.00' 
G. A. Richardson . .. . .; 500.00

''Columbus fmprovement Association ... 1000.00
R .  L .  S u r v a n t  . . .  . . . . .  p 0 0 0 . 0 0
Baldwin and Gibbany 500.00
W . I V I . F y f f e , e t a l . . . . . . .  . . . . .  2 0 0 0 . 0 ( r
Thos. L. Loftus
W.'H. Bartlett 500.00
E . T . F o s t e r , e t a l . . . . . . . .  . . . . 5 0 0 0 . 0 0
J o e  E l e k  . . . . . .
J. M. ll l i l ler . 1500.00

:' Beutler and Wiese . . .,: ., .
Alamogordg fmprovement Co. . 2000.00
T h o m a s  H .  n f a l o n e  . . . . . : . . . : . . . . . .  Z I O . O O
F. M. y Martinez 2F0.00
S. H. Brown
T. W. Lowery b00,00
T. P. James 2b0.00
Gila River Power Co. 5000,00
O r a i g a n d L u n d . . . : . . .  2 b 0 . 0 i t
G e o r g e  D o a k  . . . ; . .  . . . 4 0 0 0 . 0 0
L. P. Upton 500.00
L'a Joya l-ancl, fnigation and Dev. Co. 250.00
I'a Joya Land, frrigation and Dev. Co. 6000.00
D . B . W h i t e s i d e . .  . . . . . 3 b 0 0 . 0 0
C. W-.  Thur inger  .  . . . . .  1000.00

.  .  .$60.250.00
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The {ollo*'ing letter, upon thc approval of tliis bonrl Lrl- thc
Ijoalcl of \\tatel Cornmissioners, l,as sent to the attorneys ancl irri-
gation rnen throughout the 'I'erritorv :

DEP.\RTIIENT OI' "ERRITOIIIAI, ENGINIIER,
Santa Iie, N. l.[., May 4, 1910.

'I'o the Attorncl's, Civil Dnginesr.r, Qounty Survt,.1'ors, ancl General
Public:

Gentlernen:-\Yithin Ure last Urree leilrs thele liar.e been or-cr
four hunclrccl applications for perniits to appropriate t]re public
n'ater of thc'I'erritor.\'of Nerr llexico anil in a great nany cases
applications har,e been fiIecl rvhich apparently l'ere not fol th:
purpose o{ cleveioping the project but for speculatir.c purposes or
lior the purpose of tlrrorving clout1s upon othcr pcrnits to appro-
priate rvater from this same supplv.

fn li,el' of thc inteni.ion of thc lcgislaturc in passing thc lrri-
gation Act of 1907 in 'whicir it intendccl to plomotc real develop-
tnent ancl actual construction, Uris office lias cleemecl it ach'isable to
hereaftcr require a salisfactory boniL as o'idcncc of the alliliti'
of thc applicant to ctrrry his appiication to completior.

Thc l:ona:ficlc clu'eloper s'ill hail this ncrv rulc l'ith approlal
for hc is more protectccl in his applicai,ions as thc requiring oli
this bond *'ill prevent to a large extcnt tlie filing of other applica-
tions for permits to appropriate rvater, rvliich mig'ht be conflicting
vith his, fol speculative purposes.

This rule has been establishecl aftcr vcr.1, careful consirleration
of the grcat neccssity of actual clcveloprlent in irrigation and pov'er
matteis in this Terlitory.

The following rulc, rvhich has becn officially applot'ec1 by Ure
Boartl of Watel Cormnissioners, will hereafter bc in cffcct as an
appenclix to oul general printecl rules ancl rcgulations.

RULE AND REGULATION,

Hcreafter: the 'ferlitorial Ilngineer rvill rcquirc rvith er-ery appli-
cation for a permit to appropriate rvater uncler tlrc larvs of Nel-
Ilexico a -qatisfactol'y boncl, to be approve<l by hirn, as et'iclence o{
ih,e abilitv of thc applicant to carry tire constluction to completion
incl upon failurc to compicie such project as requirecl by thc per-
nrit, if grantecl, the boncl will be forfeitecl ancl the amount .lvill lle
paicl into thc l{r'ilrog-raphic Survey ltrincl o{ the Terrjtorial Treas-
UIEI.

It is proviclecl Uiat no bonil u'-i11 be
i-. not {or l'rorc than tno seconcl fcct
annl i in.

requircrl rvhen thc appiication
or fir'c lrunclrecl acre feet per
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bond requirecl for v,ater fi1ings for irrigation, porver. rnining
facturing purposes rvill be as follovs:

2 to 5 second feet (Cubic feet per seconcl of t imc) or'500
acre {eet per annum, $250.00; 5 to 10 seconcl feet or 1500
acre feet per annum, S500.00; 10 to 20 seconcl feet or
6100 acre feet per annum, $1000.00; 20 to 40 second feel
to 12,000 acre f,eet per annum, $2000.00; 4J io ?i seconcl
12,000 to 25,000 acre feet per annum., $3500.00; 75 to

feet or 25,000 to 60,000 acre feet per annum, $6000.00;'300 
seconcl feet or 60,000 to 125;000 acre f'eet per annum:

; 300 to 500 secontl feet or 125,000 to 250,000 acr-e feet
um $10.000.01 : anrl al1 above this last nametl anount

.00.
on applications for l ater for ]lo\'yelr. mining, or manu-
purposes only, 'u'ill be one-half as rcquirecl Jol irrigatiou

case satisfactorv boncl be not filecL vithin thirtl clavs aftcr
rceipt of the application at the olfice of the Territorjal En-

, such application vil l  be rejected.
YERNON I,. SULLI\TAN,

Territorial Ilnsjneer'.

office iras received coinrncnclation on this step br the leall-

1 J
t a

in irigation wotk," tl,e believe the Tenitorv has tal<en
steu in this clirection. The office vill furni-qh blanii boncls

lon.

T O  A C C O M P A N Y  A P P L I C A T I O N S  F O R  P E R M I T S  T O  A P .

P R O P R I A T E  W A T E R .

re has been some confusion as to the belief. that rnalls fi1ec1

applications for permits to appropriate public s'ater. cover
ancl specifications. We require. maps to accomptlnv an ap-

r,tion as is illustraterl bv ctt, but these maps neecl not be cle-

plans ancl speci{lcations of the construction rvorli. Thev artl

the controlling features of the project. Our rules. regu-

and ins,tructions give the necessary data to be shorvn ripon

igation men of the Unitccl States and in vierv of tlie step
I {or the Irrigation Congress against the so-callecl "wilcl-

together with statements.
ailed plans ancl specifications must be filed- on or before the

ihe application comes up for final consider,ation.
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PLANS AND SPECIFICATIONS.

19

submission of plans ancl specifications to the ,I.erritorial
:i is one of the features of tlie rules and regulations adopted

n.1nd w]iic-h is strongly ,enforced by the Iirigation L# o{
under which law the office of the Territoria"l Engineer is

histered. Where the project calls for the construction of r.r
over six-feet in height, eith,er for cliversion or storage pur-
a complete set of plans and specifications is requined bv law
examinecl by the 'Ierritorial Engineer and modified' and

changed as he cleems neoessary, approved by him ancl the
led by him for such examination, before the application

opriate public waters can be granted. tr'or canals ior fiftv
feet or over, specifications of the headgates, flnmes, siphons,

bre also r,equirecl to be examined.

ar with the contlitions ancl character of'tire riater courses
,w_ lVle:rico. W,e have: in the Territory, a condition which

leceysity for close inspection of,elaboratc plans by the Terri_
Engineer can bc readily appreciated by peopie who are

rd only in this section of the contjnent ancl that is, the ex_
fluctuation of the water level, ilry strcams become raging

ty ancl carry with the l'ater, immense quantities of 
-sili

to the friableness of the soil ani,l the rapid fall of the rivel
. To meet the conditions of such iarge ancl frequent floocls,
)e$sary, that plans shalt be macle in detail, providing a dam
strength as till rrithstancl the irnpetus of large lioclies of

been reac1i11- clernonstr,atecl, that builclers of jrrieation
do'not fully appreciate the nagnitude of New n{e*ico

by providing 
"ot 

pi. spittrvaf-.;p""?tqy-t; Jonnection r,vith

the clam be bonclecl with the natulal material. fn exam_

reservoir or cla'r. The ,engineer insistst forceably that before
plication leaves his office that a iarge spiliwar: be providecl

plans for earth clarns particul,ar attention is paid to the foun-
r, the up-stream ancl clor,r-n-stream slopes of the dam which

not be less than three to one for the up_stream and two
for the lower sicle ancl when the methocl of ouflet for the

is by pipe it shoulcl be carefuily protected by c.oncrete col_
e1f ie1 feet aiong the outlet pipe, to protect the dam from

by the water following the ootlet pipe to the other side.
stream side of the dam shouid be carefully rip_rapped bl,

ly laid rock or concrete, th,e rock rip-rap l;ring upon- a bed
se gravel. The ea.rth dam to be flroroughlr, *eite,l in lavers
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10 inches thicl< and pudclled. Concrete construction
ded whenever same can be used.

C O S T  O F  C O N S T R U C T T O N  W O R K ,
our intention to give the public as much c,lata as to the

21

,ject of one of the ditches in San Juan Countv recenUv
gxamplg of non-comp]iancg of an irrigation company witir
rernents of the Territorial Dnginee/s offic,e. 'Ihe -Terri_

gineer from time to time ,ende"avored to secure from the
[ors of this project plans and specifi.cations of their wdrk
data submitted was of too tneag"e a nature be of service
result has-been that some of the .lvorl< clone on this project
.ost poorly constructed and inadequate to be found^in"the
. I am not sure what shapc their water right will be
,they find that the Territorial Engineer cainot accept

constmction rvorii. The mere filing and approving of
ioa is not the final gtep to thc securing of a-ivater right

work has to be approved by the Territorial Engineer befire
6cate of satisfactor;' construction rvork can be crantecl.

construction work on irrigation projects as possible but we
lt there are so many varying cond.itions that there is no

fast rrrle to go by. The cost of work in the same vicinitv
owing to many influences rvhich come to bear upon thal

r piece o{ worl<. therefore, in presenting ihe fb)lowing
ich are the costs on sever,al piojects in the Territory, yoi

only go on the general ave"agi and consiiler that there 
"are

conclitions that rvill vary the cost that your calculations
only approximate.

place
cu yd.

l larth excava-
tion for canals

per  cu .  yd

0 . .15
0.07  to  0 .  l5
0.2i)

. l t

. i 3 t o . 1 8
0.  l5

Earth
placed in dams

per cu. yd.

Earth in lo
emllank-

ments per
cu  yd .

Loose rock jSolid rock
exm"ati6ii I :e.i9uf3-
;;.;;:;;. | ,j3'P:"

cu. yd.

E 0.80
.60

t .20
.6D

.86

$  12 .  t5
8 .00

. . . . . 1 0 . 0 7

0.2r  ro 0.35

.25

.98

OVER-ESTIMATE,D WATER SUPPLY.
Territorial Engineer is emphasizing more and mor€ strong-
need of conservatism in the promotion of irrigation *ort"r.

ul,ar emphasis is made upon the estimated water supply.
been forrncl that practically 90 per cent of the instances siher.e
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rvater supply has been estimated the estimatecl run-off for different
cirainage ,areas has been greatly in exc,ess of the true supply. Eveu
among men who make the measurement of water a business the
estimation of the flow falls very low of the actual results secur'etl
by careful study,and measurements.

The Territorial Engineer has many times had. the pl,easure of
talking with people of broad, €xperience, while rvatching a large
floocl in a river that he had just measurecl, and their ideas as to
the amount of water there lvas and what it would irrigate if ihe
flood shoukl continu'e for a certain time, were invariably many
times greater than it really was.

A letter on this tencleno' of over exaggeration is given herel'iUr:
4?9 Commonvealth Building,
Denver, Colo., April 14, 1910.

nlr. Vernon Ir. Sullivan,
T,erritorial I,Jngineer,

Santa Fe, N. I\1 .
IIv clear Mr. Sullivan:-Sometime ago rvhen I lvas conversing

l'ith you, you rnade mention of the tendency of promoters ancl
others to exaggerate the water supply available in conn'ection with
inigation schemes. A great many of these men are, no doubt,
honest in their beliefs, but have no ,acl,equate conception of the
timount of run-off water to be expected from a given drainage
area. In fact, I have no doubt that they frequentl;, doubt the
accunacy of some of the records of stream flow. This is a con-
rlition of affairs I have ,encountered since I came to this office
about three years ago. At one time'I paicl some a.ttention to thc
protests of the promoters of this type, but I have {ound that thev
are ehrouic. Now I take this stancl that there are too many oppor-
i.unities for legitimatc irrigation clevelopm'ent in this section to
encorrrage any propositions where the water supply is apt to be
inadequate. While our records of stream flow are not complete
as they might be, still v'e have coverecl the country f'airly rvell in
a general r.vay, ancl it is impossible for anyone to get away from
the recorcls which the U. S. Geo ogical Survey has obtained.

Irrigation cl,evelopm,ent in this section is comparatively new, and
in most localities engineers ancl oUrers have not yet learned the
rate of run-off to be expectecl from their streams. fn your capacity
as Teritorial Engineer you have undoubtedly become as con-
versant wiUr these facts as anyone in thc Territory. I think that
vhen it is your opinion that the rvater supply is not ample, in
connection rvith a certain project, you are justifietl in turning it
tlown or moclify jt so as to conform to the watcr supplv. Some
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Yerv respectfully,
(Signed) \\r.

DRY FARMING '

B. N'REEI{AN,
Districi Engineer.

23

mn may attempt to talk you out of your opinion, a.nc1 otherscredit yoq buf t tnint that such a.tio., in your part l,illin the education of the public.

:v-e-recently.made a stucly oJ the rvater supplv of Coloratlo.t:"*:{,Tll:] '-sluul:. ' ,than that of Ncry -rre^'i.o. I ;;; ' ;;;
-yr^tl] its splendicl water resources, has " tot*r'r""_i#'ltitfl0^01990 acne feet per annum, or about 3 inches inover the entire surface of the State. T1;;r. large- areasthe run-off is less tha,n one_half tncti ifi;;h per annum.t_1ery-much whether the average run_off for the entire Terri_rf New l\{exico is in excess 

-of oni inch in clepth per a,nnum. Atrate ii would require at least 15 squars 
'rrrit.u 

of drainagcto furnish water for the i.igatio";f ir"'.ooaro ,,,.,;to rno doubt th"i il; ""j",ji#1Tll, :l :ii: i.1liif"#'li;",1
1",1::^Tl]:" 

of. drainage are woutd ,rot to*lrt, sulficient run_rr irrigation of one sq"uar_e mile. A il;i; a few facts of

:Hrffijf 
probably moclify thc rieul oi',:n,.io,," prornoters

rain fall cluring the last few years lias not fallen as oppor_
jg:qjT :fftmer m3.n{ "! h;;.-t";;;,'.u.,*ing more orshortag,e in crops a,mong the arf ta"mi"* .r.?rr#"'firffi:J:

i".:i"*^:::l,1yi"* ti. *i"iJ.-u"J'"i,i;",p,r,,g months iskey to successf'l faining ti, ttt. -.tt;] ffi;'i.:'i:tH J:
Tl ;a::+zing that *ot*tnirrg ;rr".rra f,. done to assist
3y 3:i11 'l ,li,preparation or-sol ""u ii.'i1111,#rii-ji
;j1,:::fJ:^"1:11,1""**I, the dry months of May ""J.i;;;employect professor I 1.llnsrqr.-f ;;;;i;'.",1 ffiJj:f"; iil:Mexico.Agrictttural College. i6. C;;i.;"whitc jn flre em_of that insititution spent alrortion "iiil;i",; in tecturing to,:1 

::,1,^t.,.t.'o_y, *T .,r,ublu_to al"-ri; Jd;;ent rime to the
,t; ::"n::t 

systematic ancl thorough. Iil; norv .r,vith the
ff"frtj1t""i:o-l:r1 

,nq,aict of an assistant cloes nothing; study the needs and rconrlitio"*, gi"id-l;;#_-1;";":;;:

P:"*"j::'l".ij"__t\ 
reritorn-'i;;;",k done by the rai]_comp.anl is of great val,e. 

'The 
farmer ili;;^?;#""r,r"irns of, the cgyntry being. unfamiliar wiih ihe conaitions anduirements of this branch oi ogtr.-lto;. ;;* l;."** clishoartenerlfailures of the fir'si one or tiun r,enrs. 1,.,l.Jtf, er.cnUiinE elser
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srlccess is clue to the {armer who uses the most thoright in tiris
rvork ancl follorvs the aclvice of those rvho have hacl exnerience
along thr's line. A fence rnay separate the successful clry farmer
fronr one lvho fails. The Territory is fortunate jn having the

nse of experts to teach its citizens proper methocls. D-xpe'-imental
farrns have been laid out ancl investigations which Lare being carriecl
cn, will raise this inclustry to a more scientific plane ancl secure
lgrictlture r,r-here irrigation is impossible either from lack of
rvatel or the inaccessibilitv of the lancl.

P U M P I N G  F O R  T R R I G A T I O N ,

The Tlcnitorial Engineer has during thc past two years strongly
trch'ocaterl ancl encouraged the rlevelopment of the undergrouncl
rvat'ers of Nerv n'Icxico. Such valleys as the Alamogordo, Mimbres-
Estancia. Portalcs anrl others afford a considerable supply of uniler-
grouncl r'ater at various depths. To this encl the Department has
circrilated articles ancl placecl in thc hanc'ls of interested settlers
reports, bulletins, articLrs, catalogues, etc., giving clata ancl in-
formation regarding this methocl of irrigation. The newspapers
of the Territory have published these ietters of the Department
and by neans of editorials ancl otherwise h,ave follorved up the
rvork of this office ancl aicleii materiallr. in the distribution of litera-

:liil iir.:'rill:

Dry Farming ;Products Raised Near Tucumcari.
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, , : ) t i i . , , , l_ : : l , l r r ' - , ' r ' ih t \ ' , . rL l rs . r ' j l ' , 's .  
har-c i .s ta l lec l  a  sr .s tcnr  o1, '1 , , rnr i , -

r rg 1, r ' r1 '1 ' r . . r ' i l l r - r r  rLrr ,1 t l rc  I ros l iec i -q are cxcecdl r rg l r  Lr ig l r t  fhat,r Jargc rr( 'r 'r ' irg(' * ' i l l  lr. i*,rrghi rrnrlcl cri ltr 'r,atioir 
'r^, 

, i iear,,, of
I un l p i r t r ' .  

r l r l l l q  
l . ons t t . u i . t i l n , . r  , j 1111111 r  , l r r i ; j .  l l r c  1 .o r l i  o f  i n s ta l l  i l g

l l t c  1n r r r1 rs .  r r i l i u r ' .  r l i eg jn r ' , r f  i l r , ,  l . c l l s , r n i l  l i r c  | 1 r r . i r r g  o f  i J r i

l ) r r r up i t r g  p l a | 1 .  Ran l i s ,  p ro j e ( r . .

l,J,L1li',J'.,li,,lll',,,11,:ll:l'1 .1,:ll::T::ll.,l 
( rortrpi' i ',01\ r(xii'It,,r1 iri

t l r t r  Es tanc i r r  \ - t r l i t_ - r .  

r .11(L t l i l \ ' o l ' l l l r -  t r l  l l u i  j t t  l l  s i l r l i l l u 'p ia r r t ' l i r r '

l l L rc  1 'o i1o l - i t rg  i c l t c r ' l r r t r r r  11 t i - .  1 .1y111 i l ,111. r - r i r r I in i , s  1 : i rc r
i t1'  P,r ' i i r l t 's rurrL r i l i i r l  is 1-rrr ' .r ' r- [  l 'or t l ic ] i ,*La't ' i rL \-r i l . r

,  
t ' \ I i t ,  iu 'c I lcrrscrl  to gr1.1r t . i trr  srrt . l l  i l fol irr i t t iorr i . l r iLt:

lLard rr . t ' l  t ' r 'c.( 'cr 1o i l r .  i ' r ' igrr i io. Ir . jcct |r :oir,s.r1 i ,r .
r ia, \ral lor-.  - \ .  , \1.

"F i rsr  i l  r t  jg l r l ;  j r r r  u-c l l  1o st r r t r  that
i .  5 j 1 1 1 i 1 , 1 1  1 , r  1 1 r , ,  1 ; r . r r . j l r . t , , . , .  i 1 1 . 1 ; 1 1 1 , . , 1

l i i e i , cd  l r r  i i r r ,  [ , o l i i t ] c s .  \ .  l \ 1 . .  \ - r r l l c v .

l ' r i r l r  t lo r r , :

ru'c hlt 'c :r t
l l r c  J ls ta r -

thc lr lo. icr:1: ir loposerl hcri ,
i rnrt i trsl  t .r 'c.cr i t \ .  conr-'1 ' l r l t  

l r lu r r t  r .o r rs is is  o l l  r i
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centrral power station located on the railroad, in the town of Por-
tales. 'l'his plant consists of a two 750 horse power, Double Act-
ing Horizontal Tandem Gas Engines, operating at a speed of 150
11. P. n{. directly connected to 500 K. W. Generators. These en-
gines use fol fuel proclucer gas which is generated from three
500 bituminous coal gas producers.

"From this central power station we run a pole line o'ut over
the valley antl when *. "oro" to land to be iirigated, the land
cwner already has his r,vell clrilJecl, rve install ,a purnp, a 25 H. P.
motor, watt-meter, and the electrical equipment readv for the
lanil owner to simply throw in th,e switch rvhen he needs the rvater.
In this way thc farmer has the pl,ant on his own grounil, pumps
when he pleases, as much as he needs, just when he wishes, ancl
pays for what he uses. In this way he is absolutei.v independent
from any other water users, no clanger of dams going out or thc
breaking of ditches during the irrigation season. Neither is thc
{armer asked to get up possibly at rniclnight to take water as is
the case very often uncler ditch systems.

'"The plant above clescribed furnishes power to put 30 inches of
water on 11,000 acres, at a cost of iess than $1.00 per acre foot'.
at a 45 foot lift using coal at $4.50 per ton.

t'This current can be useil in numerous other ways, such a's
lighting the farm buildings, houses, etc., operating their feed
grinclers, wash machines, butter churns, saw woocl, sewing machines
anil many other things.

"With this system of inigation, the rural mail delivery ,and the
telephone, the farmer can have th,e city conveniences.

t'The above syster-n has been in operation for the past four
months and has met every expectation.

"We have put down a number of wells in this vall,ey, in the
nast few -onths. and f.ncl that the wells will not cleliver more
ihan 250 to 500 gallons per minute, while the Portales wells pro-
duce from 900 to 1600 gallons per minute. We have 22,000 acres
subscribed in this valley which will need two 1,500 H. P. plants,
t,ut insteacl of each rvell irrigating a 160 acre tract, we cannot
expect a well to irrigate more than a 40, or at the most an 80
a,crre tract, which tends to make the well proposition quite expen-
sive as a depth of from 150 to 300 feet is necessary.

ttln a great many instances farmers have no mon€y so that rve
must buy half Urejr land in orcler to give them money to put in
lheir well, cultivate the first season.. ,and feed ttr'eir family, until
a croD can be raised.

"W-hile the soil i.n the Estancia Valley is very rich and fertile
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of 
, 
considerable depth, the formations differ so widely, ancl

water 
^bearing stratas differ so materially, ilrat wells within

fee! oj each oth-er may not only fincl the Gs,t rvater stratas at
f^tt^ Tpllr,,but 

jn, dif lerent kinds of formation, so you can
the cost of the rvells is very uncertain. 

''-"--' "" rvu !@r'l

lT,l!:* 
will gir.e.you s_o_rne idea of our system, also as to

ut is being done in this valley.,,
n tlre Mimbres Valley a large underflou, is encountered and Ure

in_ the 
-vicinity of Deming are succeecling very rvell in this

ln:_OTlTl".s 
f.rrigation Co*purry ;.* initalling purnps forion of lands unc,ler ureir project ii"a t[ir-*.tiJJ'"T"r#_

ion wiii be usecl until the large siorage reseryoir una ir"igatioo
gi1"1t{,:t:^,^.,11s;omnletecl. Some itants have be,en in ipurn_

in this section for a long time ancl fruuu "orr.to.i;;iy- p;;;;;
facility of this method.

The Alamogorcio Yalley 
\as 

tlrc ,\lamogorclo power Companl,

:1^l 1.f!t,1s. 
th:, unclerflow by rneans"of power. The power

rct_is locatecl on the Fresnal in the $rhite iif".*i-i*'""5 *"_erly the propertv of l[r. l,[. H. Fisher, c_lescribed elseu,herethis report.

T Y P I C A L  P U M P I N G . P L A N T S  I N  T H E  M I M B R E S  V A L L E Y .
(By  R .  Bed i chek . )

Yj.:11..l 
fir;i_lesan t?_t"J! of pumping lvater for irrigarion

..tl1.ot:,1nttl 
o{,?::tj"ql, N. n{., there were many Thornase"s who

]1.*1^]n. I:"sibility of pumping rvater anvwheie for inigation.rcr less onto tirc cle,qert lancls of the lower l\fimbres yaller.
were never linown to procluce anything valuable except a

grass during rainy seasons.
some maintainecl that there rvas no 'lvater to spcak of uncrer
is valley, others saicl th,at yo* co.lil not raise anvthing, even it

,hacl 
plenty of-*'ater, another ilrat the cost of fuer rvourd eat

ihe profits; ancl still others basecl their opposition on flre vervra l ,grounds. l }nt  to  prr rnp rvater  for  i r r igat ion in  i l r is  ; r " i ; ;
t rnr(enng rvr f l r  l r lar rs  of  ihc . \ lmighi l . .  that  to  i r l igate a coun_

"t_L1-t 
*1., so rnanifestly meant to i" o-a.*urt .i*piu ;;;;;;;

:/:"Llll: 
the Jtacc of 

,Omnipotence wfth ilt_smeUing, ner_d machiner_v, ancl that s.cli irreverence wo,,lcl il ;i;#;;
I I  - Ia lnt .

, T1*"ont', 
a ferv harclv souls rvho had the coruage of their con-lctrlons ancl lnonel' cnough to back them, wcnt to worh to raise

abundant unclerflol, ancl convgrt it into an overflorn,. The
egrs in this rcnture in the n{imllres \rallev ale : Il. C. Elr_-
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B. P. Shuli, John I{rind, Hugh llamsey, Chas. E. Hicks and Dr.
P. K. Connaway. These m,en have not only demonstrated the
feasibility of pumping rvater for irrigation in this vallen but
have finally convinceil a doubting community that u'ater can be
pumped here at an enormous profit.

'I'he waters of the }fimbres River sank into sancl and gravel
strata a.bout twenty miles north of Deming, ancl it is only under
pressure of trem,endous floods coming out of the mountains ilrai
u'ater is pushed through the usually dry bed of the river as far
rlorvn stream as Deming. The }timbres River cloes not flow at
Deming-it unclatfl,ows rancl sometimes o,uarflows. While Ure flood
rvaters are utilized for irrigation, it is the unclcrflorv that flre grreat
majority of farmers look for their water.

In the vicinity of Deming thc first ryater-bearing stratum occurs
a,i a depth of from ten to ser.cnty feet. The seconcl sancl ancl gravel
stratum occurs fifteen or twenty feet bclow the first, and the third.
ot main, stratum occurs at a clepth of {rom 1p0 to 1?0 feet beneath
the surface. When this thilcl stratum is puncturcd by ilre well-
tirill. its waters rise in the well to a point ,about ten feet above
the water' level of the first stratnm. A pump rl,elivering trvo thou-
rrrncl gailons of rvater per minute can llump a trventy foot head
off of one of these rvells, or a pump delivering 1200 gallons per
minute can do it, but when that is donc, the waterl&el cannot'
l,e low,ered further. Thus, it rvill be seen that a man,s pumping
tiepth is usuallv ten feet belorv the point at which he enco.,ntets
the f i  rs t 'n 'a terrbear ing s l ln turn.

We talie as typical of irrisation-pl,ants in the l{imbrcs fraller'.
the Schlll wel] three miles east of Dcming, ancl thc I{und well
two ancl one-half miles southeast. In clrillinE thc Schull well the
first vater-bearjne stratum rl,-as encounterecl ,at a clepth of thirty-
thfee feet, Ure seconcl stratum at about eighty fcet, ancl the third
at one hunclrecl fifty feet. The aeg.regate thjcliness of thesc threc
:.tratasr is fortv feet.

The rvell proller i.q tweh'e inches in clia,meter: ancl is casecl solidlv
cxcept where thc seconcl ancl third t'ater-bearing strata occur, and
tlrere. i l  stcarl of casinc. ih.'[,r 'r-n. scrccn is subsiitrrtcr1. ,\ f i ft1.
foot steel pit is installecl ti,vo f,eet in diameter (pcrforatetl i,vhere
the first stratum occlrs) at the bottom of which js sct a No. 5
Layn & Bo'wler pump. It can be seen that the perforation of the
pit antl the scr,eening of the two lower strata connect these three
Jayers of rvater-bearins material, so that the vell is furnished
rvith water from all of them.

A fortv-five H. P. \Yebcr, olcl .qtvle (189d) engine. furnishe,.



| ! Tr] the pump. llhc loss in efficiency causecl b;- the
(4300 feet abovc scaJevel) is fifteen per cent. .{ irutt
engine.rnns ihe pujley of the pump, uod .,r.hno going at
rate, this pump cleliver.s tv,clve hundred fiftv ga-llonsY of

puT,*ir:r].: or selentl-fi1'e thonsancl gallons per"liour. En_
aptna l r ' t t lc l r  costs t ryc lvc cot ls  pcr . ! -a l lon is  r rse, l r  o f  r rh ic l r
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lons is consumecl per honr.

Lorv Line Vermejo Canal, Maxwell Irrigated Lands Company

e lifi.ryhcn the purnp starts is twenty-seven feef but a tno
head ispumpecl off ancl the s,ater stands permanenilj/ at forty-

fo:|. Whcn pumping at full capacity this plaut watei.s one ancl
half acres of Irish potatoes per hour; ,anc1 this year it is tal<ing

re of onc lr*nclrecl sevcnty acre-s oj potatoes, onions and {eed c.ops.
The cost of the Schull plant including everything, was g8000.00.
ris well with its ptns.rt equipment is abre to take care of two
adred and fifty acres of ordinary crops.
The Hund plant cost $8200.00. 

- 
The same strata of water-betrr-

material were enco'ntered and at about the sarne depths, but
strata were thicker so that the TIund well was equipped with
ty feet of strainer or screen, as against forty feet in ihe Schull

Otherr,vise the rvells are about the sam,e.
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'Ihe rnachinery, however, is a little d.ifferent. The Hund. rvell
is equipped with a No. 0 Layno & Bowler pump with nine ancl
live-eighths inch discharge, ancl with a thirty-five II. P. Western
Gas Engine. Engine naptha is used at this plant costing twelve
cents per gallon. Thirty-five gallons is consumed- in a ten-hour
run, and the primp ilelivers fifteen hunclr,ecl gallons per minute,
or ninety thousancl gallons per hour, or nine hunclretl thousand
g,allons in ten hours, the fucl cost for this rnuch rvater being $4.20.
llhis plant lvaters two acrcs per hour of ordinarv crops, but re-

Fiume, Maxwell lrrigatecl Lands Co.

tr.uires three-{ourths of an houl to rvater o1le acre of n falf,a. It
will tal<e care of one hunclred sixtv acres of alfalfa, or twice that
acreagc in beans or orclinary fielcl crops.

The cost of this plant ma1' be itemizecl as follows: Engine
$1500.00; rvell ancl pump $1?00.00; engine house $200.00; total
,$3?00.00.

Thesc trvo plants ar,c tvpical of the irri.qation plants in the lowel
tr'[imbres Yal]er,. There are plants larg^er than either of these, dnd
ihere are a great ri.ranv smaller ones. It mav be announced a.* a

.general rule that the l,arger the pi'ant, the less the cost of the water'
It will be seen Urat the fuel cost together with the lubricating

.oil, which is so small as to be negligible, is about one-half a cent
per thousancl gallons. To pump water at this' price for the irri-
gation of lands which producc high-priced crop's has bcen provecl
to be enormously profitable.
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spite of f inancjal denr,

,*il**";f*:*:fl.i:ffi;":H.'ff]'"';xJff ffi :T""i"li::projects. The foliowin";;;"#"ii:", 
",":::lut"on or irri-'i.*di*-;;"i,,#-"1fi 

T,XT$:ll'f t",1.#.1'r*H.;i:lT;
ls ancl development.

RIGATION PROJECTS.

Settiing Basin, Maxrvell Irrigated Lands Co.
THE MAXWELL  IRR IGATED LAND COM]PANY 'S  PROJECTS.fn thc l_,eginning o{ 1l.
mmencecl construction li 

'jl..lj:,:::ll r*igated Land c;p;;]m€ncecr construction "l 
il l,.rig"u,j;- .;r;.drffi;Tltl

; T;,ffi a 
"1"",:: 

LT:i:, : :, t ;:i' r1"j9i 
.,'d,n" 

. o,,,0 u,,y own-qrut 28,000 acres of lan., of *r"ilroii ".;i:rH:t;1J"".:Li
fflt";:;."i1:::-11." "'",.r 

- 
"'d;;; r';;. r11"-.;" Dtch com_v' The companv 'ur utr"liuut"r riJ."tr'l'ri"?Jiu'#"";ili

;fi:llJJtH:,T":*.H:, bStwe.en.the i*o ,ir:.".; and are noryonstructing the Eagre Tajt Di;; td;;f-;r"'"'rs; 
and are now

0,00 second feet.___o," with a capacitv of
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Iloth the \rermejo and Rccl River Ditclies rvill iLischarge iuto a
system of reservoirs also ownetl by the company, of rvhich Numbc.-s
2, 5, 7 ancl 8, 11. 12 anil 20 have been in operation this Year ancl
ars practicallv cornpleted. No. 13, although not built to its capa-
city, has been in operation iluring the prcsent vear; No. 14 will
be constructecl before spring. It is possible to incrsase the capacitv
of most of the constructed reservoirs. The total available reservoir
capacity, as at present outlined, is approximatel;' 30,000 acre feet,
of whjch about half l'ill be in operation befor,e next spine.

Concrete Dam Salt Peter Creek, Maxweil Irrigated Lands iCo.

Tlre sJ'stem from the \rermejo River is practically completccl;
zrnd the large intake canal rvas finishecl ancl in operation in March,
1909. The old I{igh Line Ditch has been in operation since 1888
and the Low Line, which is the main ditch now in use, sinoe 1891.
This latter was enlargecl and put into thorough repair by the pres-
ent Company. From the new concrete head gate to Saltpeter
Creek it has a capacity of 1387 seconcl. feet. From Saltpeter'
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another route.

concrete Dam Salt Peter creek, Maxwell  Irr igated Lands co.

rJa)

k to the first lalie. \-o. j, its capacity is 151?, scconcl feet. Atpoint. the c.litcli forlis, one canaf r.iili a capacit.v of ?0j sccontl
carrying l-ater to Lcsen.oil No. ?, rvhich is'a clistributi,rg poi;i
all-th-e other rescrloirs, anrl a seconcl canal vith n.opn?l'i.: oi
t 500 seconcl fcct canljng n.atel to laltcs j_. 1,, "". i 

-S. ";t. 
.

' ,The.iai 'c'anal is p'ovic1ec1 berori, eacrr intake rrith sancl sruices
yn.l. u, lalgc percentage of ilre sand ancl silt contained in Urclood r'ater can_l:c trislrosecl of. rn orcler to ascertain r.-hcther thc

:_r":.::]:1 1,tne 
r.afe1 coutcl bc.usett for itam builcling, Urc sanclgates r.ere_ not oper,atetl cluring last year,s floocl seasoi; d.-;iil

ivas car.iecl into a setfling' btrsin p00 feei *.icle ancl 1800 feet rone

l:H:_:]:._l''lcr 
spread out ancl *.as thus ,.d";.;i-i; ".i*riirr.r"r;

orscnat 'grng o. rer  a spi l i ivnv in io the adjo in ing rcserr_oi r  \ ro. . - ,
lausing ihe deposition of its silt. This: res.li- rras induceit thc
9ttipTy 

to aclopt this methocl of clam_b'itc1ing. T;;-;;;"ii;j
banl<s ha'e been throrvn 'p to replace ure orcr da'r of Larrc g ancla large clitch connects tiris rvitir tle abo'e ,uentionecl settiiog rasi'of Lake 5. 

_Bl 
ru^n1ing the water through this setiling basinihe;;;

on to thc clam of Lake 8 a double poipo." is served, r,iz : Clearrvater is clischargecl into reser'oir No. 5_. ancl at the ,u*. 1i_"much of the silt now i' 're setrirrg 'asin, bcsicle. thut .orrtuioea
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,1,:: 
r:t.r,t: carried on ancl used to build up the dam of

t1 
:t9. u:.lt rs expectecl that the dam at Lake g wil l be

itnrctecl in this manner to a height of 10 or 11 feet rvithin the
1. fourteen .months when the twJ banks wili be raised and the

ilii lllillli; 
,.\tJhe same time a permanent seftling basin'thus 

be formecl at Reservoir _No. 5 irom which the silt can
|1*"j5 

and 
-either put into clams or distributed on the land

itl. This method is bein_g s,r-rccessfully carried out by S.outol
V. Sirinl< 

_oJ Rocky tr'orcl, Coloraclo, rvho we believe rvas the
tor  of  th is  n lan.
ouU,et to Reservoirs Numbers ? and g is a clouble concrete

oach"section havlng a cross-section of 9 square fect rvith n
ry 0t hetween 150 and p00 seconil feet when running full,out any adclitional heacl. Thjs lake rvijl form a distrituting

t for all the reservoirs rvith the exception of S ana Z.
dam construction favored by ihe n{axr,yell Irrigated Lanclrv rvhcre Ure ,extreme height iloes not .o....1 15 feet is anhern iiail with an 8 to 1sl{re on.the insicte and no rip_rap;

tratter mainly for flre reason that other than concrete rip_rap:t availabie.
qe is,-very iittle seepage. The action of the water seemssert,the-S to 1 sJope to about 10 to l over the area covereclre wash of rvater at the average height of the lake.

ith the higher da'rs ancr rvheri thc Jmount oi airt to be moverl
luently become too greaf some plan of rip_rap not yet de_upon will probably have to be ad'optec1.

re Companl, has been rneasuring tire iuater used for irriga_
ay"tnS..lng.nresent year with inieresting results. The allorv_sold with ure lancl so far clispos.d of r.-orel"a o"*rruri'*""
ft has__bee,n found, from tlis yeafs experience, and it has

ll,,]jl11lt 1ty; , 
ttrat 

Jl9 .best farmers are not using nearlymaximum quantitJ-, and it js remarkable that all ih; ilri;;"p".: been procluced rvhere the smalier quantities of .water have
.tl,ll::| 

This is in spite of the fact'that it is a new country,
l_::tt,1{:-."T"mes more 'lvater^chrring the frst year,s irriga_

r. rr;- r*" "r?a.
in order to test the results the Company has ailowed. more
: to be supplied, but with poor results .o"fu, u, present data

Llid_ *"lta indicate, and ihe estimate of M". ,l"fi" n. I,i.fa,rields, Fellows ancr Hinderlider, that one acre foot would befficient for this class of iand ,u.-* to be fully justified.
The alfalfa ancl winter wheat crop. at Max#eli this season are

TEHRITORIAL ENGINEER.

le and the product from a small patch of aifalfu left for
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seetl has ireen pronouncecl by an experienced. seed" gror,er from
Rocky tr'ord better both in quality ancl quantity than anything
lre has evel seen.

The Company also brought in some 35 or 40 Japanese farrners
from Garden City, Iiansas, last spring rvho are cultivating about
400 acres of sugar beets. 'The crop promises exceeclingly well,
although the best conditions for beet culture, such as planting on
old alfalfa lancl, etc., were not available, and in fact most of the
land pianted rvas that which hacl been in oats for several years
previousll', rvhich is exactly reversing the proper and desirable
lotation of the crops.

THE RED R IVER LAND AN 'D  WATER CO.
'l'he Recl River Land ancl Water Company of Denver, Coloraclo,

is uncler contract rviih the Teritory of New Mexico for the con-
struction of an irrigation system by diverting the waters of the
Red River in Taos County.to approximately ihirty thousand acres
of lanrl belonging to the aforesaid Territory. This approximatell'
50,000 acres of lancl was selected by the Territory on July 8, 1902,

.  M A P , O F . I E R I C A I I O N ' F R O J E C T . O T . T H E .

.REO.RIVER.LAND'&.WATER.COItI PANYT
Shoded.Arcos or'e.Terriloriol. Lands .

Red River Project.

rvhich selection $ras confirmecl by the Secretary of the Interior No-
vember 29, L902, and the lancls so selected are known as the Ter-
ritorial Selection No. 1 anil were so selected under the Grant of
and Act of Congress of J-une 21st, 1898, whereby lands were con-
vbyed to thc Territory, among other purposes, for the "Establish-

ment o.f Permanent Reservoirs for Irrigation."
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time given uncler the contract ivith the Territory for the com-

o t

approvecl by the Sccret:rry of the lnterior September g, 1g0g.
this project was jnitiatcd by the Tenitory in iSrOZ it has prior

so far as the il'aters o{ I?ecl River are concernecl, to ttre
of the Unitecl Statcs lleclamation Sen ice of the waters oi

Rio Grancle for the }lnglc R,eservoir ancl other irrigation pro_
l taking lyaters of the Rio Grancle lyatershecl.

It has been clecicled .ncler advice of co*nsel to har,e the n'rchas-
l of water rights frorn the cornpany and lancl frorn the Territory.

re a municipal irrigation clistrict lnder ilre provisions of
r 109 of the 'Ierritorjal Statutes of 1g09, ryhich irrisation

is basecl almost cntirclr,- upon the corresponcling hw in the
rtes of Cololaclo.

The Company arlvises us that it has arraneecl its financial af-
ir9through the rnecli.'r of iss.ance of m'nicipal irrigation dis-

rtion of the system, and it is confidently expectecl that same
be completecl prior to January 1,, 1,g7?,ivhich is the limit ot

ict bonds as proposed, so that it'is assured of funds folr the con_

ion of the rvorli. This will insure rvater being placecl upon all
lanrls by the spring of 191P, ancl a portion of Ure lands rvijl

suppliecl ivith n'ater nert season.

T H E  F R E N C H  L A N D  A N D  I R R I G A T I O N  C O M P A N Y ,
The French Land and frrigation Company,s project er-nbraces
rat is l<nown as the Antelope Vallev. This parcel o{ land is

ivid.ed into two tracts, lino*'n as the so*ur Tract ancl the North
A trifle over 20,000 acres have been solcl on the South

and the construction .w-orl< for the reclamation of this Tract
luly providecl consists of three reser.voirs having aggregate stor-
capacity of 8,000 acrc feet; reinforcetl corrcrete clams across

e Cimarron and Ponil Rir,'ers ancl Cerrosozo Creelr, including
full s'st'em of rcinforced concrete clams, siphons, flirmes, main
d-subsiciiar;' cant1ls, etc., etc., representing atcost of $500,600.00.
The entire s'ste'r, .s conte'rplatetl, ivili havc a compretement
seyen rese'voirs '.ith a tgtal storage capacity of approximatelv
000 acre frec of water tlerir.ed mainly ancl clirecilv from thl

rilowing strea.rs : cima'roir. ponil. iiermejo, cnri'osoz, anrl
an Bremer.
There are approximatelv 8.0t10 ir.cres in c.ltivation ilris season
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f, 
crop conditions varying from fair to excellent, depending

the measure of the scientifical soil culture, a selection of sueai
the methocls pursuecl by th,e farmer in the proper and timelr,
Ition of crops. 'Ihe populace of the French Tract, inclucl_

the town of tr'rench, is in the neighborhoocl of 500 inhabitants.
rmercial apple orchartls, alfalfa, small grain, Mexican beans.

, ancl garclen truclr are in the main the ves,etations our
I are confining themselves to anil all ilo exceedingly rvell

Mention is also macle of the excellent shipping facilities this
lley afforcis, in having the main line of the i., 'l'. & S. tr'. Rait_

, E. P. & S. l /. Railroacl and the St. L. R. M. & R. Railroacl.
great fertility of the soil and the climatic conditions are also
panying elements tending to flre merits and success of the

Yalley.

LAS VEGAS GRANT BOARD'S PROJECT,
, The Irrigation Project of the Las vegas Grant Boarcl of Las

rears from clate.

/egas, N. nf., is the seconcl enterprise projected under the irriga_
ion District Law passetl by the Legislature of 1909. It co]l_

r at present 16,4.56 acres of first class lancl, all the seconcl
lancls wiurin the bo.ndaries of the district having been rigidJv

uclecl. The bonded inclebteclness of the district ls limitecl to
00 per acre, payable in annual installments beginning eleven

This project was first seriously consider,ed by the II. S. Recla-
mation service in 1908 bv the admirable rocation and nerfect nat.-
ral advantages of the sanguijuela Reservoir site which has been
cxaminecl ancl reporteil on as early as 189g. rn 1903 the Ensineers
of the rl'eclamation service made an examination of the reiervoir
a,nd established gauging stations in the Gallinas and other streams.
anil made an estimate of the cost of the entire rvorks. In Janu-
ary 1906, filings were made'upon flre water rights b;, the Recla_
matiof Service for an aggregate of 80,000 acre-feet lrn, nrr..,,r..
0wing to tire lacl< of f'ncls ancl thc fact of the private owneishin
of the lancls the worl< wa,s not carriecl on f'rther bv ure Govern-
ment' b.t privatc capital was encorragecl to talre it *p from that
p01nt.

About onejralf of the lands rvere i' pri'ate o*nership ancl the
remainclcr in thc controt of the Las ve;qas Grant Board. On Sep_
tember 1, 1909, Ifr. D. A. Camfielcl of Coloraclo, actins for the
Camfielcl Developrnent Conrpany, enterecl into a contract with the
Grant Boarcl to constr'ct the entire svstenr, nftcr havine had en-
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rs in the field for several rnonths malring an exhaustive sur-
and examination of the engineerlng features ancl .water supply.
r contract provides for the completion of the .lr,orks by Marctr
)12; in accordance with the plans ,ancl specifications lvhich
been approvecl by the 'l'crritoriai Engineer.

fhe reservoir is a natural basin on the plains at the edqe of the
ihil ls. lts nraximrrnr capacity as shoivn by l)re Goiernment
nts is 38,500 acre fcet. The present plans proviile for a stor-
capacity of 22,000 acre feet capable of being drar.yn off through
outlet canals.

clam rvill be of earth rvorlc with reinforcecl concrete rip-rap
by a coping rvall 5 feei high and 1 foot thjcli ancl o "oitaii,

eithel of concrete or steel sheet piiing. The clam -will be ?1
high ancl 300 fleet in viclth at its greatest height. The ryaste
200 feet in lensth will be of concrete.

The source of rvater supplv for the system is the Gallinas River
d the Pecos and Saugirijuela Arroyls. These streams have a
inage of over 200 square miies mostly in the high mountains.
.s locality has the largcst precipitation of any portion of Ne.r,v
ico, the average for 21 r,ears, according to the governrnent
rts, bcing 19.33 inches

T H E  O R C H A R D  I R R I G A T I O N  D I S T R I C T  O F  A Z T E C ,  N .  M .
'The 0rcharcl frrigation District of Aztec, N. M., inclucles an
a 0f 11,800 acres of irrigable land. The District was organizecl
Augtst, 1909. Its olganization has been approvcd by the Dis-
t Coult for the County ancl the bond issue authorizecl and con-
:ed bv the Court for S480,000.00. This bond issue brings
price per acre to the lancl holclers in the Disirict to $40.00.

The chief reason for forming Ure Distriat is the fact that there
a fair sale o{ irrigation securities of this character while it js

impossible to finance a project by selling bonils merelv
ured lty contracts.
A call for bids {or the construction of this rr.orli is norv beinE
blisJrc,l f lnrl 1yp nre assurcrl of I bicl for the constrrrction of t lr i

trt ir cost to the District of about 9400,000.00 in bonds. Thc

or his senices in bringing a half heacl of rvater through the ditch
nd keeping it therc for 10 clals after the clitctr is conipleted. The

rce of the bond issue rvill be usecl jn acquiring water right
in ltalmcnt of the erpenses of . ihe District outside of con-
tion. Tr,ventv thousancl clollals of the bonc'ls ,are held bv thc
ict for tlic pavrnent to the contractor t-ho congtrncts the ditch

nal par-irent is not rlaclc until after thjs i.* clone. Landi acljoining
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[e canal of the Citizens Ditcjr. *a fr"iguiiog' Company ]ies inJuag County, N. M., il
'is nqnql ic r^.^+^;:r ^_ 

t:,-lot,nTest county_of the Territory.
s canal is tocatecl on the rvest anct ";,:th ;;; ;',h;'rs""
Il:l: Jn:heaclgate being locatecl ;;;;^B;".. in section
:flT ji No1jh, nange s west. rhere ;;*i",j"j,iil'iij
3j_.tif"tl]:,,:*t:, :",r]*: 

of thc canal, conmencing at thel but the bu'i of the rancls lie upon -"ilit Ir i"T"-i*".J't1r"il"Bloornfielcl,, ancl ,,Sal'rorr,, lt.ru.. "il th,ese trvo mesast'he largcst tracts of rarr, cor-creJ tal"t .;iJ." far constr'cted

Siphon, ,Citizens Ditch, ,San Juan Co.

1ll"{.,-:l::untJr. 
The canat rvas constructecl and is now ownecl

lry c";p;;ir,-'".*#,Ju" i]'f"a corporation nnder thc
,tj:|o13i,*""rvs,.ii is operatJcl o. u ..Co__.,i,t1:";T.h1iffi ff:

I are now selling ]rere at prices ranging from $100.00per acre.

i  T H E  C I T I Z E N S  D I T C H  A N D  I R R T G A T I N G  C O ,

fit of the lancl owners.
The soil runs from a clarlr recl sancll, loam on the Salinon Mesa

*"ljtflj:i:,::l*i l:r_:: the llo.omnuid-M",u, flrere being someadobe iancl on the lutt"" *"*"- -;;;;':::^:,:':sDa' 
ure'e Derng some

,r,o*"i,.,p..i;i;-".r"pil.i'?","Hi,1_:.J"."1,TT:i""$iir;:."io1'u.
^,]*i.j.. i:^::ir"1"bt" c ouurrrrnorrt'tuTi- orra", the canal, Iand-.
lavlng been hererofore patenteil ""a rr.iJ tyl;.ffi;H? #J:;)and entrymen' san Juan c-o.nty in rec,ent years attracte. nation-al attention on account of the fii. ;;;-;f'fruits grown. While,the area is comparatitelr. -qmall i"-.".pot*on l,ith olcler fruit



Rubble Dam Untier Construction, Santa Fe Improvement Co.
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[ions it is but a question of a ferv years until thousancls of acres
young orchards rvill cone in bear.ing. Acljacent to the lancl
the canal are se'eral olcl orcharcls ,rit g.rr"'ruf farrns, ancl flre
if vegeiables anil grain gro$rn thercon ihorys conclusivcly that
nes' iands undc. the canar ivili in a f.v years prodr.ce riliervise.

Found.ation Rock, Santa tr 'e Improvement Co.
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The Bloomfield Orcharil Company with headquarters at Aztec, N.
M., 'lvho own several hundretl acres of land uncler ihe ca,pal have
placed an oriler for 18,000 apple trees for spring of 191L clelivery
and intencl to plant a]I these trees on their tracts upon the Bloom-
field. mesa. The nearest railroacl point adjacent to the lands
uncler the canal is Aztec, the county seat of San Juan.Countlt, at
n'hich point th'e head.quarters of the Company are located.

THE SANTA FE  IRRIGATION AND IMPROVEMENT CO.
'Ihe project of the Santa Fe Irrigation and Improvement Com-

pany is located on the Arroyo Honclo, aborlt six miles south of the
City of Santa Fe ancl is now uncler corlstruction.

The construction worl< consists of two 
' 
dams, one of course,

r:ubble masonry 80 feet high, and the other r.einforcecl concrete of
the buttress type about 140 feet high. A main canal of semi-circu-
lar cros's section, eight feet in diameter and concrete lin'ed, 'will

iead from this dam to a small reservoir of concrete construction.
This reservoir will serve both as a settling anal m'easuring basin
and also as a diversion point to the two main lines of the distrib-
uting system. Distribution will be through cement tile laid uncler-
grouncl, the system being about fifteen miles long.

The land to be irrigated, consists of about 10,000 acres, sub-
clivided into twenty acre tracts, and lies to the south and south-
rvest of the Arroyo Hondo. The land has an even and gradual slope
to the southwest. Two railroacls, one the Atchison, Topeka and,
Santa tr'e, and the other the New Mexico Central, traverse the land
and provision has been maile for a townsite on each of the road.s.

THE KEYSTONE DITCH,
'l'his project mal<es use of the permanent and flood waters of

the Tenaja Creek in Colfax County, distributing same on about
600 'acres. The large portion of this land is of a sanalY loam char-
a,cter, partially cultivatecl and partially grass land. The intention
to put consitlerable acreage in alfalfa. The diversion is made at
glade of creek only a sub-tlam being used and headgates are of
iron placed in concrete wa1l. Al1 spilhvavs ancl drops on ditches
are of concrete ancl lateral headgates of iron. Carrying capacity
of ditch 115 second feet. Two reservoirs of ten acre feet storage
capacitv are used in connection. Diversion and distribution made
on lutrd. ownecl by George T. Lambert. The above project has been
fulJy constructed.
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Digging Canal, Lambert .project.

47
E G.  T .  L .  D ITCH AN,D RESERVOIR OF COLFAX COUNTY.
e clil'ersion rvorks for trris project wil consist of a concret.:

;;";;;ffi';,;- , : l ^  ^ - -  r  , ,  ^ :  -wide on bottom, az fect at rvaier h;. ;J; fe,et deep with
:"::1lr:j,r:^r.1"::.::u" 

feei.-^rhe flood v,aters of the fu"ou;u(subiect to rises of from 500 to p0,00,0 uu.orrd feet) wilt beto a reserr,rcir formecl by a natural lrusin urr* by an earthern

dam (2830 feet Jong on top and Znl feet high and payed wiilrconcrete) lr-ith a storage capacity of ?0ZI ,acre feet. 
^ 

The landilving under this reservoir consisis of plgl acres of sandy loam*ell sihrated.for^irrigation. Di'ersion urrJ di.trib.rtion matle onranos o$'necl lry George T. Lambert situated on the Atchison, To_peka & Santa tr e Railroad twenty -it.. ,olrit of Raton.
Construction of project commlncecl Julv. 1910.

T H E  S O C O R R O  C O M P A N Y  O F  E L M E N D O R F ,  N .  M .

, 
The Socorro Company of Elmendorf, N. l\{., owns the Bosquedel Apache Grant consiiting of 61,11?:89 acres lying four milessouth of 

"the_station of San Antonio on the A., T. & S. tr,. Railroadano ts dlvtded rnto two nearly equal parts by ihe Rio Grandervhich runs through it from trottn io .oott. The sania Fe Rail_'oad also^runs through the property and has , _irf i";;;;;;
r;lmendorf about four miles south of the north line of the prop_
erty. of the 61,11?.89 acres abo.t 16,000 acres can be reclaimecl
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Ly irrigation ancl of this 16,000 acres about ?,000 li'e on the l'cst
-.icle of the Rio Grande ancl about 9,000 acres on the east sicle.

The Socorro Compan"v has spent a very considerable amount of
noney on the rvest sicle ancl has completed sixteen miles of clitches.
At Elmendorf the Cornpanl' has spent about $30,000 in improve-
rnents, as follorvs: A tri'ent"y room hotel, adobe ancl pebble clashecl
rvhich is a most comfortable buililing; a \rery comfortabl,e ancl com-
pJete six room cottage; three pebble clasheil cottages o{ three
rooms each; a briclc metal roof blaclismith shop verv complete ;
rL Jarge store buil,ling and ancl a very complete office.

'I'he Company iras about 2..000 acres of lancl tliat js rcadv for
the plorv ancl coulcl be put into cultivation in the fall of 1910 or

ths.cpring of 1911. All the 16,000 acr,es have the appcarance ol'

lreing perfcctly flat but 1'ou rvill fincl that vhen the instrirment
is put on ii ihai the land has a very grailual fall of about five feet

to the mile. On the east sicle of the river the ditch has been sur-
veyed ancl the stakcs tlrir-en and it.js the intention of the Com-
pany to builcl this clitch at a \rery early clate' \\rhen this diich is

complctecl it rvill furnish water to irrigate 9,0C0 acres. Tt is tlie
jntention o{ the Companl' to offer all this lancl to Ure actual set-

tler ancl gir.e to them all the help possible.
While this Company has been in the receivership for sometime

Construction Worl( on Ditch, Elmendorf Project.
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;f#::ri1*';J:rHii"il:iiilsJi*r,,tT;,r"::;.;9f#year, perhaps as much. as 1,500 dcres. +-#.1;? #ri_H:rs under this, proposition now, ""Jirri"gr'took good that

the information that the 
.Territorial Engineer has on handtes that the afiairs of

rnstruction wnrrr n,irl Jlt:^_a:-q*t *iil *ooo u. ua;"*i.Jconstruction work witi i. *;;;;j';r#,1";:o-$1iit;:
d on untii the project js compleiecl

P A L O  B L A N C O  L A N D  A N D  I R R I G A T I O N  C O .

I*fr*Tt:1,'..*:Tdt1g the status of the'project ot Palo
thev;rt;lill#u 

rrrigattn c"",p""y"ir"."ni,"?*, on.
the
M..

Ileadgate, Lambert project.

lway. The dam w.e are working on now will irrigate about 10,000acres of land. There are two irore furg. iro;..ti ,n.il" pr"i,"llto put jn that wjll handle oU""t Z,SOO?i*gaie a cost o{ ";;;ft;;-;;;'.,iiY ^':'j,:"10 ri wilt assre-
inielrp,ir.t"^o ̂ r *__^r 

$350,000 wlen comp.reted. There are nointake ditches of much *:"if;!;#fi. "#:"#,'iil"11i""1X#Everything rooks wet,oui, ihis ;;v";;';l"ple are rvelr satisfied.The new railroact, the n{. e, O^V_. iili""*"uitg* righi through this9ou-ntry and ihc new cut_off "f til"S;;;;i:feet that *. h;;;;; i no. 1 proposition ""fTir'fflt J?l;::::preased.rh;;;l?riig-;.i"il:_'#1TlT;f;'fl1.rH#ri::',lT:
taken ancl we woutd be pleased. t" h;;;;i*s in here.,,
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T H E  I L L I N O I S  D I T C H .

The Iliinois Ditch has water appropriation No. 69 for 66.4 sec-
cncl feet of l,',ater in the r\nirnas River. The lancl to be irrigated
lies on the lvest side of the Animas River in San Juan County'
N. M., between the towns of Aztec and Farmington' It is chiefly
desirable for the grorting of fruit such as apples, pears, peaches,
cherries, grapes, apricots, quincc, melons, cantaloupes, etc.

Several su1've.ys have bcen made of the line of the canal and a

re-location of the point of diversion. Actual construction r'r'as
iregun in 1908, and in 1909 an ilrigation clistrict was formeil of

the lanits locatecl uncler the surYey and lcnown as the Orchard
Irrigation District. This clistrict has rec.ently voted a bond is3ue

of fortl' clollars per acre for the purpose of constructing the canal

vhich is about 40 miles in length ancl it has enterecl into a con-

tract with the Standard Construction Conpanv 'and the Durzlngo
'I'rust Cornpany, both of Durango' Colorailo, tl'ho are to rnarlret

the bonds and build the canal. Iarll' construction is promisecl

tund if t]reir plans ,are rlot intcrfcrccl ri.ith through s,'rnc, unforseett

contingcncl,, ther- rvi1l Jrar-e thc rvatcr for ncxt spring's use.

Headgate and Bridge, Farmer's D'evelopment Co'

THE FT .  SUMNER LAND AND DEVELOPMENT CO.

The Ft. Sumn'er Irand and Development Company of Ft' Sum-

ner, N. M., have a syst'em of irrigation of the capacity to irrigate

16,600 acres. The iame Company is now proposing to irrigate

nearly 100,000 acres of land on both sides of the river contiguous

to Ft. Sumner under what is termecl the Alamo Projec! to include

storage of 200,000 acre feet by reservoirs on the Pecos River'
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Th'e success attained by the farmers of the Ft. s'mner distrrcs
rs,sea$on has-not only proved. the adaptability of the soil for

Slfalfa, vegetables, etc., but that the farmer whb embarks on au
l.:g::tT^l:ll q qris district can-calcutate in the very begi"r,ios,
ap_proximately, what crops he .'il harv,est and rvhat "uuIr.. hl
:flt^lr,1.r,1; 

therefrom. This certainty_of success is based upon
the stabiiity of the ever-flol.ing pccos Rive, to furnish nn u^'pl.
supply of rvater.

The season of 1910 has undoubteclly experienced the rvorst water
famine since 1880 ancl rvhile many of itre ditches in the order

|^t:*lr,: 
have"gone dr1'. and 

_even tLe great rivers reached ";;;t
low ebb, the t'armers in the Ft. Sumner district have at all time.s
bad an adequate supply of lvater.

_ on May 1, 1909, there was 'nder actual c'ltii.ation uncrer ure
Ft. Sumner district only 590 acres. On May 1, 1910, ilrere was
41495 acres in growing crops.

-|:loy is given an itemirea acreage of Ur,e various crops under
cultivation this year, also an estiriated valuation of same, the
calculations being based. upon what has act*ally fr.n" *oo-pii.iruJ
l'-itl 

ihe same crops in Uie older developed portions o{ the' pecos
Vallev.

Acreage.
1096
257
301

151
to

131
64

361
ryot

60
r J

38

lroPs. Estirnated Gross \ralue
Aifa l fa  . . .$92,064.00
B e a n s  . . . . 1 5 , 4 2 0 . 0 , 0
B r o o m C o r n .  . . . .  g 0 , 1 0 0 . 0 0
Cantaloupes J,?1?.00
Ca.n'e . 3,??0.00
fndian Corn . 2,319.00
frish potatoes . .. . 19,6b0.00
Kaffir Corn 1,600.00
Maize 9.080.00
Millett .. . 14,256.00
Oats . 2,024.00
o n i o n s  . . . 1 0 ; z o o . o o
Sweet potatoes . . . .  ?,600.00
Celery, tomatoes,
Peas, cabbage, pumpkins, peanuts,
Pepper, squash, l"ut.t.o.loo, , etc'. , 5,500.00

. .  .  .$217,524.00
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T H E  M I A M I  P R O J E C T .

A genelal outline of the rvork of the tr'armers' Development

Compiny, of Springer, N. M., in the development of -th'e Miami

Project has been given in previous reports. Although the com-

plete project co-pii... the irrigation of only 10,000 acres of lancl,

ihe .i.".s. of the farmers uncler this system is doing much to

clemonstrate the true value of the lands of Northern New Mexico

rvhen they are under a good substantial system of irrigation'

At the timc of making our previous report their reservoir No' 2

and intake ancl ottlet canals hacl been completed' This part of

their system is being operatecl u'ith great success. The canals

rvhich are on a t$,o foot graile per mile have hept themselves clean

Irrigating Alfalfa, X"armer's Development Co'

ancl have not cut so they are in as good concliiion now as the day

they were built. The Leavy rock rip-rap 9n the main dam has

rvitLstood the very trying wave action anil the dam is in fi.rst c]ass

condition. The'company is now developing the capacities of

the reservoir by heightening the main clam and the ilikes. A con-

siderable portion oI tttn rvorlcs is already completed' A19o -ttt3
Company's system of distributing canals has-been greatly extended'

This- work of construction is largely done by force-account so as

to give employment to resideni farm'ets duping the fall and

wint"er ana early spring months when their time is not required on

their farms.
The erops grown the first season are mainly grains, beans, alfalfa

anl garden vigetables. Winter wheat is proving a very sucoessful

eropiyields ut-hign as 50 bushels to the acre frorn raw sotl' Spring
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iishing a rural telephone system ancl other moclern conveniences.

T H E  H A N D  P R O J E C T .

north of
Railroacl

This is an irrig'ation project orvned by the placita Ranch Com_
Jf^1y 

"t^Lf Alainos, New trfexico, ancl consists of 50,000 "r., "frano. rr _rarge portion of rvhich will bc uncler irrigation. Thejand will be put on the ruarr<et in 5000 ac'e tracts ancl sold direct_ly to the farmer in ten acre tracts ancl up. The first 5000 acreswill be on the marl<et January 1, 1911, and rvill be sold for a,srnall amount. This tract rvill Le ready for the 1911 spriner;.*
There are seven large lalces on the prlperty *rrra.lrJt"L"';5;,
trs storage reservoirs ancl the intake "utrui fo, trr- r"tg"J- r"k".
which takes rvater from the,sap_ello River is now being "oiria""unlo
enlarged ancl rvill be c_ompreted in time for water f"or this yeal',

fllf^_ )T1",:*'n]eJed ii rvil be 60 feet rvide on top uJa-io
reet on the botton, 1% miles in length ancl have a carrl,ing capacitv

U O

wheat, oats and barley. are also proclucing large 5rields. Othercrops mentioned are being grown *itt "q.rit ,"E .rr,-p_ticjrrl-ithe alfalfa and the hardiir-vegetables. i-frofur*iooJ f*ii r"#
::*:_"* :"^ 11: ::"i::l anq L ".,p.,iot.n Sing the piu"u"g 

-il;
.;;i;u"';;,#'";iffi .iu"iiiillf ilT3,#',,1'li'l"r-*i$
."HiltllY;:_"inJy gro-wing of apptes in a commercial way.'lne setflers upon this project are for the most part people ofmeans ancl are much abor.e tle ,average in intelligeri... 

.Tilt-";;

llflp 
high 

,class improvements on 
"their 

farms and are estab-

of 2000 second feet of water. This"reservoi" f."r-"#-r;rif;fiffi;:
000 acre feet of rvater and rvill store 80,000 acre feet during thcyear of 1911.

Arrangements have been mad,e for the completion of a storage
reservoir belonging to this project on the Mora River *he."'o
very large amount of rvater rviil be stored ancl put on the land,
as the farmers recuire.

The southea$t corner of this land begins six miles
the city of Las Vegas and the main line o? the Santa Fe
runs for 10 miles through the property.

THE R IO  MIMBRES TRRIGATION COMPANY.

. 
This proposition contemplates the construction of one larsestorage reservoir on the.Rio-Mimbres at a point "b""; t*;"ty;;;

miles northwest of Demin& N. M. This reJervoir, when "o*otrLa.
will 

.store approximatety os,OOO acre feet "t *Jt.".-" gi';";;;;
about two miles south oi the reservoir is to be constructed a diver_sion clam which will ilischarge th'e water into critches o' uu"t uiau
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of the river. 'I'he survey for the leservoir as rvell as for the hvo

maincanalshasbeencompletedancl t ] rccharacterof theconstnrc.
tion worl< has been clecicleci upon'

In addition to the storage system the Cornpany-conicmplat'es,the

sink ingofrvel ls throughorr t t l res l ra l lorvwatelc l rs t l lc tcoDt lo l le( t
by it, Tor the prirpose if increasing the r-ater supply dur ng such

tllv seasons as might occur."'d;1;;, 
to rrE irrlgoted 'ncLer this syste'r are linely sit'ated;

they are easy of "cc..*,Lost fertile in theil natural state' and' such

o. ituuu alrcady been sultivated. have proved.to be rvonclerfully pro-

c'luctive. The entire boclr' of lanc1 is ri'ithin trventy miles to the

*orth nn[l north*,-cst of tir,. Ciiy of Deming. It is crossed by ife

,\tchjson. Topclia anil Santa Fe Railroacl a'nc1 is all ri'ithin sir

rniles of 
'*o-J 

ott. of the several railroacl stations'

The n lerage r l t j lu t lc  is  about  4,500 feet , - the.c l imare th:  
] ' t^ t l

in the southivest ancl the entire tract is unclerlain rvith rvatel ot

absohrte purity for clomestic pllrposes, rvhich can be easily obtaiuecl'

It is the erpectation of the Company to commence thc construc-

tion of this pi'oject rvithin the neai' friture but it wilt probably be

iront t,".tr. io .igtttu.n nionths beforc the lancls lncler it will be

r;ffercd fol saIc.

U R T O N  L A K E  P R O J E C T '

'lhis projr:ci l'trs ot'igiriallv talicu-up by the Ilniteil Strr'tes Rc-

clamation Serr-icc. ancl'ihc ,i,runy o{ dic reservojr nncl canals rva-.

t"^J.'fry engineels of that dcpalimcnt' 
'I'he plau propg.td was to

constr.,ct a iorv divelsion tlaniof nasonrv in the Pccos River-' some

four or live inilcs north of thc torvn of Ft. Sumnel, rvhcle -a su]t-

nble rocli bottom coulcl bc obtainecl; the dam to be useil for the

in takecana lo facapac i t - vo { f i f t ecn } runc l re i l f ee t t obebu i l t f o r
n Ji*too.. of approri'inateiv thirtv-eighUr miles' for filiing the Ur'

ton Trake Resctt'oit,-*-""i"t^f basiti vhich, wilh but-verl',sma1l

cost for cmbanliing the south$'cst ancl rvest sicles' rvili holcl ap-

pt"-l*"t.f." tri'o linndrecl thousancl aere feet' The oritlet from

the resen oit r,as to be obtainetl by tunncling throng'h the south

,,*ll, tho. slppl-ving ,,'"tt' to the valler' lying irnmecliately south

of the outlet, ancl cxtencling thence in a southerlv direction about

fifteen miles ancl in an eastelly direction for about six miles'

The urton lral<e Lancl .t water company, a Nev llerico c.oryola-

tioo, orgnnirecl for the purpose of niilizing the rvatel originallv

;tLT "fi; by the Uniteci Siates Govertt-eot for this project anrl

it*rt*g tlre la'n,ls above describecl and lands contiguoris thereto

bv havins them all segrcgated tnder the provision-c of the Carev
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Act believes it better to modify the above plans in the followins
particulars.

To build an equalizing reservoir at a point farther up the river
where a good rock forurdation can be obtained for the dam, the
reservoir to hold approximately eighty-two thousand acre feet of
w'ater which will back the water in the pecos River back from the
clam approximately ten miles, the dam to be constructed of solid
concrete masouy to a height of about one hundled. feet.

To then contluct the water through the ouUet gate of the equaliz-
ing reservoir down th,e Pecos River to the diversion clam to be
placecl in the river at the same point as determined. by the Recla-
matio.n service, or in iieu thereof to build an intake canar a littlc
higher and take the water from the equalizing reservoir direct.

By constructhg the equalizing reservoir above mentioned it will
then be necessary to only build an intake canal rrith a carrying
r:apacity of five hundred. seconcl feet, ancl the amount of water
storecl in the equalizing reservoir together with the avairable ffow
of the ri'er will insune a flow in thelntake canai to from one-half

: to its full capacity during the entire vear.
The cost of constructing this canal will therefore not only be

much lessene4 but it will also permit an increasecl Erade and the
construction of flumes across the Tiban and other imali streams
*ossing the canal line and thus reduce its length from three to
five miles, all of r,vhich wiil materially clecrease the e'anoration
and seepage and the cost of maintenance

There are about fifty thousancl acres of stricilv first class lancl
for bhis project under the Reclamation Service s.,rrren ancl an addi-
tional six to eight -thousand acres between the intaks and the urton
I"rake Reservoir; ancl the Company propos€s to raise the ouilet tun-
nel approxim_ately ten feet, thus allowing the water to pass through
the hill, ancl thereby water an additional twenty to twenv-fiie
thousancl acres of 'erv fine lancl to-the so'th ancl east of the ouilet
tunnel.

The lands are rvell suitecl for all iiinds of cultivation, and are
especially adapted to fruit raising. A line of railroad is now pro-
posecl, coming from the south anil runninE throush this land in
a northerly direction, antl, if the Urton Lnlte pr{'ect is huilt, it
will nncloubtedly insure its construction.
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SMALL  IRRIGAT ION
PROJECTS.

It has been very graiifying to the Territorial Engineer to note
the number of small indiviclual projects that have been built under
the provisions of the Irrigation Lal' of 190?. One of the great
problems in Nerv ll,exico irrigation ancl one which 'will undoubtediy
prove to be very useful ancl that is, the utiiization of small 'water

supplies. A great many opportunities are afforclecl for the con-
struction of small storage reservoirs in thousands of arroyos in
the Territory which in time of rain contain more or less flood
r'vater. These projects are goocl only from one or two hundred
acres. It can be done very nicely by the individual himself in
the rvinter months b)' the use of a team and the necessary fiIlings
in the office of the Territorial EnEineer. When considerins the
cost of consinrctjon and the u.t*ugu that can be put into cultiva-
tion by the appropriation of a small a.mount of water the cost of
a rvater right is exceedingl;, small, say from fir'e to ten clollars
an acre., lhile under large irrigation projects the settler had to
pay from forty to fifty dollars per acre for his rvater.

A ferv of the projects built upon the lines encouraged by thc
Teuitorial Engine,er a.re given below. While large irrigation pro-
jects ale 'a'r'vaiting financial aicl, as much depends upon the caprice
of the bond market and the financial condition of the country,
the sma1l irrigation project is built by the small expenditure of a
fev' hunclred doilars and reclairns from one hundrecl to five hun-
dr,ed acres of lancl in places where it was thought impossible to
securre water,

Under the portion of this rcport devoted to the recomrnendations
of the building of storage projects on dry streams it wiil be found
that the dry looking arrovos camy a great deal of flood rvaters ancl
when storecl proves a means of sustaining one, two, three, or four
irrigators who prove to be successful and crops of,alfalfa, orcharcls,
etc.. are cultivated where nothing brit cactus and sage brush have
had sufficient nourishment before.

J.  A,  COTTINGHAM'S PROJECT,

J. A. Cottingham of Roswell, N. M., has practically completed
his project for diverting water from lrake Francis as mentionecl
in the previous report. Ile has two main ditches from the lake to
his farm and the necessaxy laterais for the inigation of his land.
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T .  C .  BRYANT 'S  IPRoJEcT ,

T. C. Bryant of Grants, N. M., states that the Rinconada Ditch

c /

been practicaily completecl and only requires a few changes

3.tr,engthening- in places. The clitch is eight miles long, foll&v_
thd arroyo becl, the tank shor,vn in the oiiginal appliciiion has

remodeled for stocli purposes. Owing to the-dry vear the
ject sufferecl sornervhat for lacli of .water.

MAY PROJECT,

{: B. tr{ay of Nogal, N. }I., has practjcrrilv cornpleted his
srnall project. 1!{r. I{ay intencls to enlarge his works later and
reclaim ner' lancl. This proposition is a small storage scheme and
is an example of rvhat can be clone by storing small water supplies
for irrigation. The Territorial Engineer is endeavoriog to'.o-
courage the,building of small individual projects for from fifty to
two hundrecl acres of lancl by the storage of ivater in smalr urrovo*
for this pxrpose.

COX PROJECT.
Applications grantecl by this office to S. B. Cox ancl Geo. \v.

!ox, b^ot]r g! Hope, N. M., are practically one projec! the applica-
tion of S. B. Cox being an extension and enlaigement of the Geo.
lV. C9x application. The applicants have been getting the ground
in cultivation principally in Indian and Kaffii corn and iere is
another erample of the small irrigation project which is constructecl
at very small cost per acre.

-  L .  E .  M A R T I N ' S  A P P L I C A T I O N .

_ O:.lg to the very dry season the setUers under the project of
L. E. Martin have not been able to cultivate very much of ttrl 1ana.
This project diverts water from the La L'z River ancl the owners
ale the residents of the town of La Tntz.

DOOLY DITCH.
lVillianr Doolev of Artcsia. N. IL. has cliverted a small

appropriation from Cottonwood. Arroyo. The diversion consists
of a concrete tlam seven fect Jrigh by forty feet long. The land
ilrigateci norv amounts to a,bout 850 acres clevoted. to apple, pear
and peacir orchard, corn and beans are raised between trees.- S.o-
enty-five acres still remain unbroken, but it will be plowed in about
two months. Three thousand dollars have so far been exnended
anil when considering the acreage the cost seems an exceedingly
1es- price for rvater. This application was approved August"i.
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1908, ancl certificatc of construction g anted May 21' 1910' The

gto*ift of the orcharcl, etc., has been very satisfactorr''

THE MULESPREAD IRRIGATION PROJECT '

Settlers along Mrilespreail Canon near Deming' N' l{'' 
formecl

rhi-irJrxpreui lrr;gniiog Ditch 9o^',^^tod 
constructecl a project

rvhich norv has uncler cuitivation 7'020 acrcs belonging-.to,"i*!

settlers. This project is principall i a ytge diversion ditch ancl

is used for diverting flo;dtt;;^NilJpteatl iooott jn times of rain'

etc., ancl flooding it oue' itte to"a' 'ih'c unusual clrouth conditions

chiring the past .t.o" n* 'soilervhat' cffectecl this euterprise'

GALLEGOS PROJECT.

Ventura Gallegos of Trinchera' floloraclo' cli .clt-" 
lli:-e't

from Trincherl Creek, has completecl his proiect and' in accortl-

ance with the provisiont?; l;;pplication' ltr' Gallegos is going

back over his constructio" t""tft o"d ^uLt extensions so as to cover

;;;i;"a.h left while cleveloping his oliginal rvorlr'

M c C U I S T I O N  P R O J E C T '

O. \\r' IlcQuistion of \:alley' N' 1[" has cu]tivatecl a sma-li

croiect of tri'o hunclred ancl eigirty acres in Bluestem and expects

il i , tt l ;ra cuti ing of 'f i*ff ' '  ^t" the t 'ater-sunplv fot t lr is is prin-

cipally floo,lri.ater t, ,I!ii, .,;jl {;; tire c.Iti'ati"o' r.rl ih,' pro}'}cl

ose oi .uaio. rvhen nvailall le'

H A R D W I C H  P R O J E C T .

Ilaldrvich aucl Highsmith of Artesia' N'i[" have availed then'-

selves of *nt.' totttttt;;;";ogs ot i1e Pecos Yaller" This i-

rather an untsual t*t* lr ap'iropriation but ultimately a verv

irnportant one as a g'eot tltui of-seepage appeaxs in places and som"-

times amoun.. ." ,,"i""*itit'ut'tt'no"'' Thit 
project is 

111te;t;fu]#;q1..il'tt*n*ru:fl -,:"fr J'i;Jj"i;TJ.'T'tTil
;fft:,i"l"Yli"o'fo"tt' pase sho*s- very--ni'eJv 1'e tlitch cort-

structed, by thc "ppil;;;; a-ncl' rvhile ' 
tlie season has been relv

-clry, water for fir'e rttt"itJa""t;s has been secutecl and it is be-

lieved that lrr.no"t'of';;t;'.";;t rvater for'-clouble tlrrrt irmount can

be obtained' A dl"i"d;;yJt- 9f 
ilris kind has r 1:[s11b10 bene-

ficial result for by i'"!"i"g' tlre bogs- larrcl is leclairnecl anfl the

.se of water upon ";h;i";d, fo" ir-tigution ad.ds to the irriga.lc

area of the Te'r;to"''^J-taa* to th"e valuable propertv' of thc

county. It is uutoriu"'i" tft"' the Suprerne Court decision ren-
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upon water of this nature, v'as to the effect that such wat€rs
not be appropriated, under the Tenitorial frrigation Law.

he project of Mr. Hardwich, et al., was, however, approved before
question rvas clecided. fn another portion of the report the

Territorial Engineer mal<es mention of the value of being allowecl
appropriate this rvater.

cy

Hardwich Ditch Collecting 'S'eepage Water for lrrigation.
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T ,  B A N K S '  P R O J E C T .
'l'his Dcpalinent ah'tv-q strongly aclvocatecl the use of puilps

jrr irigation ciiher frour the surface o'- untlergrorLnd flolv anal as
,in crarnplc oi thc cllicielcv ol -quch a plant rnentionecl js here made
r,{ the projcct rif T. Brrnks of l{rrgernal, N. M., ancl is reprc-
.cntccl b1- thc iigule opposiirc. lfr. Banks has a 25 horsc-power
()l(ls easohnc cnginc rvith irn eig'lit inch centrifu.gal pump and a
lift of trvontr.fect. The l 'ater pumpeil is from the I 'cl ix River.
fhe application of llh. llanlis originalll' cailecl {or the ilir-ersion
ol ri-ater {or 100 acles anrl a pernrit l'as grantecl to hirr- allowing
the purnping of four seconcl {cet cluling one-foullh of tlie irriga-
tion season. 1{r'. Banlis has bcen ver.v successful in iris rvorl< ancl
to quote from a letter hc .sat's: "I rvouiil not e\change mv rvater
ilstem for a l'atcr liglit nnclcr thc c:rnal here, l-hicJr is a good
)1'stern. as I have trierl a l-ater l isht undel it."

C I T I Z E N S '  ' D I T C H '
'I'hc Citizens' Ditch Companv of Questa-, N. l{., havc irrig^atec1

iipproxinratel-v four hundred acLcs front thc llcrl Rivel by tueans
oI thrcc clitchcs. The lanil lndnr'. thj.q ststcrn is ]relcl by a nurnbel
of sctUcls in small holclings. 'lliis project tttts constmctecl some
r,ttars ag^o rncl shoulcl not ploperlr.have bccn appliecl for jn this
{)mce.

C A B R E S T O  L A K E  P R O J E C T .

l'irc Cabrcsto Lalie Irrigation Cotnpany l'as also constructcd
lrl' -*ettlers a nrunbel of r,eirro ago but as the svstem is prospering
nention js here made of san1c. Tlie land irrigated amounts to
a-bout tri'elve hundrcd acres. This proj'ect takes its water from
the Cabrcsto Clecli. tributarv of the Rcd Rivcr, ancl the company
has r small storagc rcserr-oir loctrtcd jn Ure mountains. The Recl
River \raller. is r.elr' bcaltiftrl nncl is in Northcrn Taos Countv.
Bcing locatcrl verv closclr, to the rnountains. tJre rvater supplv
js frorn snol's anrl is grerrerally vcry l)ermanent.

C E R R O  D I T C H  P R O J E C T .

Under' '\pplication No. 86 thc Cerro Ditch Companv of Cerro.
\. M., claim rvater from the Rio Latir for the irrigation of three
thousand acre-". '\ portion of this project \i/as constructeil some-
time ago ancl some portions have been completeil under th,e pres-
llrt lan'. Thev havc rrbout 2500 acr,es rnclcr cultir.ation.
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E  R I T O  D E  L A  L A M A  I , R R I G A T I O N ' C O M P A N Y ' S  P R O J E C T .
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he Rito de la Lama Irrigation Compan;r's project aboui
t miles south of Questa was constructed under permit No. ?5

this office. The settlers under this project have jaid out smal.l
:ts in oats, ancl rvheat princcipally. 

- 
A certif"c,ate of construc_

ancl a license to appiopriate have been sranted.
RANDALL PROJECT.

Benjamin G. Ra"ndall of Taos, \i. M., has a smali and attrac._
ve project near Taos. Water is cliverted during times of flood
ld stored in a smail reservoir and. is usecl for irrlgating the rancl'Mr. Randall in a verv economicar mamer. The water ailowecl
iginaliy in 

!h9 pcrmit"granted by the Territorial Engineer has,
a system of ditches, .*'ater fiom one clraining into an6ther, been
de to ,extend over more land than rvas origlnaliy stated in the
clication. A use of rvater similar to that -adn by Mr. Randarl
the highest use and the careful and intelligent mamer of set-
g the mosb out o-[ the waler has been encouraged by this Depart_

By study and attention to the featunes of tt is prolect Mr.
has secured excellent results. It is ,another exampll of thejndividual- project of a hunclred or trvo acres being built

cheaply and satisfactorily.

Dam. Bond & Martin project.
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,DeSmet PROJECT"

T-,. DeSmet has a smalL irrigation project at Taylor, N.
and cultivated about one hu:rdred acres uncler it, Floods
out the dam and preparation is now being made for the
struction of sa.m'e.

BOND & MARTIN PROJECT.

Messrs. Bond and Martin of Pasa,rnonte. New Mexico., has a sunal
projects of 140 acre"s and have a small concrete dam in Ute
rvhich diverts water for acreaEe devoted. to alfalfa. mair'e, eIn.

URRACA RANCH PiROJECT.

This irrigation system is one of the best srnall projects in the,
Territory and exemplifies what can be done on the small stream
and arroyos in this ierritory. The project diverts the flood water's
of the Cimarroncito into a reservoir where the floocl waters are
stored until neetled for irrigation when they are allowed to flow
through a system of.canals.

The project is giving excellent suocess ancl over a thousancl acres
will be put in cultivation this year. The proj,ect will irrigate about
2000'acres of fine soil in the Cimarron Valley.
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POWER PROJECTS.
There has, b*".1 3 lrge activity in the development of waterwer projects within the last two years. A. more detailed descrip_
n of a few of the water power projects will gir" ;; i;;; "i *rrit

eventually be done in developmeot uloog th"is line.

THE BENSON PROJECT.

63

9,n. gf the largesi power projects that has so far been filed on

,T:-:j',::"^fl,lg :", 
the pmasco. This project contemplates

diversion of the waters of the penasco u^ia tfr* .orro.yiig- oi: in pipe lines and ditches until a sufficient head is outui"rroa
the fall of the river. We believe this to be one of the

power projects in the Territoly.

- Tansiil power-Dam; Carlsbad, New Mexico.

L .  T ,  HARDY POWER PROJECT.
The power project of 

,L. T. Ilardy of Espanola, N. M., has
s€crr€d the sanction of this office ,ani arrangements are now inprogress {or the financing of the works.. ThIs project is located
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on the Bio del X-teclio and is consiclered. a neat proposition for the

purpose intendecl. It is pianned to convey the porver from point

of generation eighteen rnilcs to the toivn of Espanola rvhere samc

rvill be trsecl il irinning an elevator of the Espanola }filling ancl

-Clevator Companl'. 'I'he clevelopment of porl'el to be usecl for

making flotr ivili help that section consiclcrably in agriculturai

l ines.

BOULWARE AND JOHNSON PROJECT.

Bouhvare ancl Johnson of Silvcr City, N. M., are the applicants

for porver site on the upp'er Gila River. The pcrmit for this appli-

cation has been given by the Territorial Engineer and arrange-

rnents are being maclc for the constmctjon of this project by the

owners. Owing to the large clevelopment of mining recentl-r'

brought about in the Mogollon Mining District Ure use of this

po*nt i. greatly ncecLed ancl rvill prove of consiclerable value both

io the applicants ancl to that section of the 'l'erritorv. The project

consists of a reinforcecl concretc clam 29 and 80 feet wide, pipc

]ine from 52 cloivn to 4* inches, 12 miles long. The original sur-

vey was 20 2-3 rniles long but by a tunnel of 3000 feet it has been

reduced to thc lengur abor.e mentionecl. The applicants claim 580

feet effective head and i1951 cubic feet per minute, giving 3689

horse porrer at the rvheei, selling at seventy-flve clollars per -year
per horse power. Probable cost will be about one million two hun-

ilrecl thousand clollars.

M .  H .  F I S H E R  P R O J E C T .

The poivcr project of ltcrrill H. Fisher on the Fresnal, after

consideiable construction work, has been solcl to the Alamogordo

Water Power Companv of Alamogorclo, Nerv }4exico, and the in-

stallation of a porl'er plant proper vill be d-one in a few months'

Besicles using the poivlr for municipal lighting, etc., it is plannecl

to extend the lines clown the valley ancl the power useil for pump-

ing for inigation. As Alamogorclo VaIIey ha,s no natural outlet

thI water .o*iog from the streams of the White Mountains flows

out on the sands and disappears and the indication is that therc:

is a consiclerable unclerflor.. It has been demonstrated that there

are three stratas of water in this district 25 fcel, ?5 feet and 125

feet respectivoly. Tlrc wnter of thc tbir ' l  straLunr' upon analysjs'

has proveo to be the best b,eing practically {ree from alkali. The

water from this depth rises {rom twenty to forty feet of-the sur-

face where it is pumped to the s'urface. The valJey lands in the

vicinity of Alamogordo are exceptionally fertile ancl with the utili-
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n of water power the 

ii"J,:.| will prove very attractive doubt_rn a financial way uod briog unde" "ol#ation some verytiT 
riLj.,. ooi- lnf ̂,T::la 

-b,..r.* 
j o o"J' jl* of excavationbv three and one-harr re"t out or-ih;;io,i1:'Jid;iiJi-i"":completed as has a cut of B8b ill;;#il r.*t a.up.

E.  H.  F ISHER POWER PROJECT.

l;,*"i::l:{:y 
project i* ro.ut.a oo the pecos Rir th,e junciion o{ Mora cre--ffi;;i;fi;_"#: ;"ffir:tfi;ts owned by E. II. Ut:pi "t afU"q*"n".", *. ,. Applica_No. 194 by John p. Ct

bv Mr- trrisho, \r^ "]ltotJuu srpplemented by an ui,ifl.u_y#I,.Jlif *T".,"'"1"-T11,:.,!l#.,ffii;y"ffi X}"iril'r0r was sold to Mr. x,isher_anit1ui*#irH#;T.i5"rf.la
:luli:iiji#f i#i':l -Tl'^rr::f r'f;:.,j**ds to supprv
#{"j":;"iliFli:x-#_ff $$a:tyxniE"":t**J#sand acres of tand. rt is cr;;;;;"; #;J"?il:HJfflli
il'x'ii ;:-flllltiu*.1"'g;; ;:""''#; eoilected bv the'
estahlishprr or r1^_-r^^ Y;utt"j:pply bv mean"s of uo urrtoroar*,

i".j",ffll,tiu,ij :;J;;_, N:, Mti;; ",il il,"9r11,1t.1H*:
*lr p,oruuyU J*#"*ffi;" TTJ:"tuct 

is being n;;;;;;

CONSTRUCTTON WORK DONE UN,DER APPLICATIONS
D U R I N G  1 9 O 9  A N D  1 9 1 0 .of Ap-

rtion. Appticant ":"*-^^, 
one-firth 'whote

Commenced Completed Completedt 2
a

$ 3
F 6
f s
Frz
i r s
: 1 6
7rl
18
19
fl3
34

oo

38
39

Socorro Company started
socorro Companv
u' s' i' s' citr-*r"a 

1-5 comPleted
g.!. R. S. Engle si;arterl 

completecl
E. P. & R. I. R.-. R. Co.
E. p. & R. I. R. n. C, completcd
T. E. Mitchell ^ completed
I,armers Del_ Co. Oct. pd, 1909
G. II. Howard shrted . Oct'23,1909
Taos Land Co. started
_N. M. Irrigated L. Co. started
Monte Alto Irri_
gation Co.

3lt1ew-a1e" oel. co. Dec. B, 1909 
Sept' 25, 1909

J. J. May
Oasis Dei. Co. Jaa. pz, 1909. 

r'npletecl



od

No. of  Ap-

pl icat ion.

SECOND BIENNIAL REPORI'

Worli One-fifth

Applicant Commenced. ComPleted

40 llclen Canal Co. started'

48 E. O. Brown
49 II. H. Fish,el Jan' 1, 1909

50 Citizens Ditch
& Irrigation Co. SePt' 30,1909

5J Palo Blanco Laud
& Irrigation Co', SePt. 20, 1909'

G. I{. Webster, Jr.
T. Banks
O. W. McCuistion
C. W. Thuringer
J. C. Dunn, et al.
Ilito Lama Ini. Co.

Sept .  15,  1909

Sept. 24, 1909
APr" 4, 1910

SePt. 2?, 1-909
Oct. 12, 1909
Jan.  1 ,1910

SePt. 29, L909

60
t )J

t)0

69
H . 1

'j'6 Cabresto Lake Irn- l
gation Co. comPleted

SI l lrench Land & Irl i-
gation Co. SePt' 22' 1909

82 }-rcneh Land & Irri-
gation Co. SePt' 22,1909

83 n'rench Lancl & Trri-
gation Co. SePt' ?2,1909

86 Cerro Ditch Co. comPletecl

89 W. H. Larnbert SePt' 18' 19c9

90 J. D. l lantl Jan' 3,1-910

102 C. lI. Wiltse Nov' 19' 190f)

109 French Lancl &
Irrigation Co. SePt' ??, 1909

I10 French Land &
Irrigation Co. SePt' ?2' 1909

111 J. A.'Cottinghant Oct' 2' 1909

172 J. A. Gregory comPleted

11? L. E. Martin commencecl

119 Citizens Ditch Co. SePt' ?1' 1909

1?z C. E. Biattman SePt' 22' 1909

123 J. J. Gross comPleted

725 Taos Trand Co., Jair' 27, L91"0,

128 F. J. Lukens commencetl

130 W. E. I logers Oct' 2, 1909

131 E. T' Baiicl SePt' 16' 1909

I3Z \\r. A. Coe Oct. 21- 1909



TERRITORIAL ENGINEER.

o. of Ap- . Work
iion. Appiicant Commenced

69

Whole
Completed

Sept. 18, 1909

completed

Sept. 21, 1909
Sept. 23, 1909

Sept .30 ,1909
Sept. 21, 1909
Completed
Sept. 23, 1909

Sept. 13, 1909

Sept. 30, 1909

Sept. 16, 1909

completed
Sept .24,1909

Sept. 27, 1909

Dec. 30,1909
Sept. 15, 1909
Oct.  27,1909

Mar .  12 ,1909

completed

Oct. 28, 190i)

.  Mar. 23,1910

Sept. 9, 1909
Sept. 13, 1909

eompleted

One-flfth
'Completed

l oo

158

W. H. Lambert
D. N. I{art}ey, Jah. 15,1910
Krause & Fletcher, commenced
X'..J. McDonald
X'. Vanderworlr, tr'eb. 8, 1"910
Vrrmejo Ditch Co.
M. B. IIay
Wm. Doolev
M. H. Fishlr
G. W. Cox
J. P. Crutsinger
S. R. Edwards
W. E. Sperry, commenced
Bond & Martin
D. J. Splane, Oct. 6, 1909.
M. S. Lee
Yentura Gallegos
Ilagerman frri. Co.
W. H. Ilarris commenced
jW. T. trVells commencecl
W. W. Jernigan
A. T. & S. r'.
Cat Claw Canal Co.
Ir. DeSmet
D . & R . G . R . R . C o
Ute Creel< Ranch Co., commencecl
F. II. Quinn
T. McMurdo
J. f. Cowan, Dec. 23, 190g
J. T{. Potter,
Dell J. HoJson and
tr'. H. Wing

B. G. Randall
Aubrey & Crozier, Feb. 2, 1910.
Spacler & Sullivan
Osborn & Rinker, cornmenced
Tranl< Walker, Jan. 2b, 1910
J. W. Lewis,l lfar. 31, 19:10

62
63

I J D

. t ( D

r / o
?8 '

182
183
186
1.91
791
198
i99
200
20I
202
205
206
208
209
270
214

E. F. Hardwich
W. P. Riley Sept. 30, 1909

compieted



7A SECOND B ENNIAL REPOR"I'

259 T. C. Bryan
26? S. B. Cox
2'12 G. T. Lambert
215 J. W. Russey
284 I-r. T. Hardy, Dec. 28, 1909
286 Lenox & Slack
299 Ole O. Strand.
311 ' Cresencio S'alazar
3L4 J. T. Potter
369 L. R. La.rnay
296 Mulespread lrri. Co. July 5, 19L0

X'eb. 5, 1910

F,eb. 14, 1910

X'eb. 28, 1910

I\'Iay 23, 1910

Feb.' 3, 1910
July, 14, 1-910

May 20,1910

X'eb. 28,1910
May 20, L910

Tabulated- Irist of Proposed, Irrigation anrl Power Pro'jects in

New Mexico-Compilecl frorn applications for permits to 'appto-

priate public *u1ut'-girren herewith.

OLD APPROPRIAT IONS '

The question as to the status of irrigation ditches, or rights

in such ditches, rnhere the construction lrork an'l application of

water to beneficial use has been ilone prior to the passage of the

law of 190?, is a ve47 important question relating to irrigation

work in New Mexico. 
" 

Th; Department of the Territorial Engi-

neer, realizing that some questions might be raised along this line

antl being ver:y clesi"oos of protecting the old rights' if such ":udlud

proteetion, opon co*ing into the office, the Engineer asked for

an opinion of the Attornev General on this point'
The Attorney General in his opinion, which is given in full here-

with, outlines ihe doctrine of prior appropriation ancl use as the

fundamental basjs to the right to the use of water'. This spirit

prevades oru own irrigation cocle, which had in mind the protec-

tion of these old rights.
The filing of olci' notices: These the office will leceive i4 af8-

ciavit fotm, stating the owner, adclress, name of source of suppi"v

and point o{ diversion by course and distance, date of construction

acres irrigatecl, quantity of water used for irrigatioir in second

feet or acre feet; but is not required of old settlers to protect

their rights and, although, these statements are generally v.aque

and indefinite and giving no exact classification of the rights

claimeil, the office has receiYecl a number of these statements ancl

upon fiIing become a part of the records of this Departm-ent-how-

ever, giv'itig no right oiher than that which the Courts shall adjudi-

cate't"o tnJ aitctr, as the amount of water which has been securetl

by beneficial application.
Recapitulat;ng tttis subject, the Engineer would state, that
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( z S!]COND BIENNIAL REPORT

'ihe o1d rig'hts are fuliy protectecl by the law of 1907, as weli as by
the decisions of the Court, to the extent that the water has been
beneficially used, and although no legal filing has ever been matle,
it is not necessarry to procure a record of same in this office in
order to protect the clitches as against subsequent appropriators
until th,e ,stream is acljudicatecl ancl then each water right owner
should see that he is made a party to such 

lott'oo*.,r, 1, 190?.
IIon. Vernon L. Suilivan,

Territorial Engineer, Santa Fe, N. IVf.
Sir:-I har,e your favor of the 15th ultimo, asking this office for

an opinion on the following points:
1. What steps are persons to take to preserve their rights in

irrigation ditches talcen out by them, but 'who have failed to have
same recorded ?

2. That such parties desire to have their ditches recorded. but
are afraid to mal<e appropriations uncler the new law as it might
affect subsjsting rights.

3. Could such parties recorcl their ditches without waiving anv
rights that might be acqnirecl, untler the irrigation larvs of 190??

fn orcler to cletermine what steps should be taken by persons
to preserve their rights in irrigation clitches taken out by them,
but who have failed to have same recorclecl, it is first necessarv
to ascertain rvhat thosc rishts are.

The first statttory ptouisions 'lvith reference to the appropria-
tion of rvater in Ne.i,i' Mexico, are founcl in Section 21, Compil,ed
Laws of 1897, as follows:

"Sec. 21. All acequias, public or private, rvhcn completed shail
be the property of the persons rvho may have completed. 'srch ace-
quias or ditches, ancl no person or persons who may rlesire to use
the waters of such acequias or ditches shall be allowed so to do
rvithout the consent of a majority of the owners of such acequias
or ditches, ancl upon payrnent of a share proportionate to the pri-
mary cost of such acequla or clitch to the amount of the land
proposed to be irrigatecl, or the quantitv of water proposed to be
used: Proaided,, That the provisions of this section shall not
apply to any acequias or ditches. public or private, that may pass
from the limits of any on€ county to within the lines of any other
counfr."

Under this section, private clitches are madle th'e property of
those ,who constructed. them, or those who may acquire their inter-
est by' purchase, and so long' as.the ditches are kept up and main-
tained the rig'ht of the owner or owners therein cannot be dis-



TEHRITORIAL ENGINEER. ''7 I
t d

,dtl, This section of Ur,e law was enacted in 1ggp, and under
yrovr;io1s the rigits of an appropriator:-of water do not

,31*llt 
until the appropriation is completed by the actual

fion oJ the rvater io the use desiqned.
doctrinc..of 

. appropriation, alt"hough recognizerl and con_
f{ lonsututronal provisions, or bv statutes, state and. fed_

.existed prior to u,ncl irrdepeodently"of these provisions, anclits origin in th,e absolute necessity" for inigation in the arici
, anf lhe right of water by priority of a"ppropriatioa, antl
ry.:ljil t^?!:.i"9,"ilorlal gove'n-"ot to p"it..t such right,
Ii9.r. t" any legisiation orithn subject. 

r

Cofflin v. Left lland Ditch Co., 6 bol. 44p.
Thomas'v. Guiraucl, 6 Col. 530.

is the fund,am,ental principje of the doctrine of appropriation

:Ti-qj:Yl -appropriators . 
of water, he whose appropriation

r1t.1 trmg acquires, as against subsequent approprialors, a bet_
l'g:l :: 11"X1'-appropriated to-rhe ."ti,it or .".r,'uppro_
ion; or, in other words, priority of appropriation confers su_
ity of right_to water 

_appropriaied. iiris lloctrine of prioritv
been.repeatedty uphe)c1 by rhe courts. whether there wire anv
:1*1l"iu o;' :luhrloly provisions upon the subject o" ooi.rce, under Section zr of the Compiied Laws of iAOz, *h.roappropriator has -pursuecl the work of appropriation with due

lguo:",. and brought it to completion wiihin a reasonable time,
against other appropriators, although his rights .1" ;;;;.;;;;

:jlt: 11rtl 
the appropriation is completed"by the application

rne warcr to the use designecl, his right witl ielate baci to tne
of the commencement of the wor-k. Thus as between two
priators diveriing water at the same time, prosecuting the
with reasonlble cliligencs to completiorr, ih. one who first
work llad jhe prior right, alflrougir the other may have com_
hls work first.

Questions of priority under this provision for the appropriation
water, would and did necessarilj, depencl chiefly oo'o"it t"uti

1y, a4d confusion and ins,ecurity" of rights resulted.

l*::q"."*,,ro 
1882, uld. op ootit rSdf, no further legislation

had on th9_ appropriation of water by individu,als. At saicl
however, the legislature passecl the foltowin E ant:"4 
,1.t to provide a m,ethod for establishing tie rights of ap_opriation of water for ditches, canals or feeders or"reservoii,

requiring registration of all such hereafter rnacle, changeil or
ged. H. B. 118; Approved X'ebruary 26. 1g91.
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Be 'it enacted by the Legi,slatiu'e Assembly of the Tercitory of N
lWeoieo:

Section 1.. That every person, association or corporation
a.fter constructing or enlarging any ditch, canal or feeder for
reservoir, and taking water from any natural stream, shall withi
ninetv clavs after the commencement of such cons,truction.
or enlargem,ent file ancl cause to be recorded in the office of
bate clerk of the countf in which such ditch, canal or feeder be
situated, a sworrr statement in writing, showing the name of such
clitch, canal, or of the reservoir supplied by such feecler, the point
at which the heaclgate thereof is situatecl, the size of the ditch.
canal or feeiler, both in wiclth and depth, the carrying capacifi^
in inches, the description of the line thereof, the time when the
'work was commenced, the na.me or names of the owners thereof,
together with a map showing the route thereof, the l,egal subdi-
visions of the I'and, if on surveyed lands, with proper corners
and distances, and in case of an enlargem,ent or changc, the depth
and width, also the carrying capacity of the ditch so enlargetl or
changecl, and the increasecl capacity of the same theneby occasioned,
ancl the tim'e rvhen such change or enlargement was commencecl,
and no priority of right for any pur?ose shall attach to any such
construction, change or en)argement until such recorcl is made.

Sec. 2. A copy of such sworn statement duly certified by the
probate clerk of the countr. where such recorcl is macle shali be
admitted as prima facie evidence of such appropriation of water
in all the courts of this 'l'erritorv; Proui,d,ed,, That the provisions
of this act shall not affect any existing vested rights or any public
acequia or ditch usecl for the public, and the canals, d,itches or
acequiad authorized by this act to be constructetl shall be completecl
within five vears fron.r the time l'ork shall be comrnencecl on the
same,

S,ec. 3. Ali acts, and parts of acts in conflict with this act are
hereby repeaied, and this act shall tal<e effect and be in force
from anil after its passage."

It will be seen by Section 1 o! the foregoing act (Sec. 493 C'
Ir. 189?), that ninety days are given to the appropriator in which
to file with the probate clerk of the county whrerein the ditch is
situatecl, a sworn statement descriptive of the ditch consructeil,
changed or enia.rgecl after the pasflage of the act. Tlre 1aw does
not seem to applv to ditches constructeil ancl ownecl prior to the
pasrsage of the act, unless such ditches are subsequently changed
or enlargecl, and its effect would seem to be that by a compliance
with the requirements as to filing sworrr statement in writing. 'and
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tIIy diverting and usins the waier. the right of the arrpronri_or claimant to the use I
reno*menr or cr,^h "^-lf:::t shall relate"b".k1;;iir#;;
f'ffi:j ?: ::*#' *.iff "1". :, .h;;;*";;il;:ffi -Tili
piriator or ctsimo,"'r"^-It-t: 1u,c| ,regyirements 

j'.ptioj irr"ilopnar.r or ctaimanr o{ tlg ,isht r" H;ilI ;i ;".T;?rt::
fff_1.*Hfi-il:Jlli"p':ato"'o,. .r"r-""i- urho does comply
pose of the re'isroi,,"^ l|t':ityiple.applies depends upon the

ff-$i rll dy, #m'ff f :"f ,'rtr f.ltu*.' iffi *ti# ff ff :
;l"Tn,*;_""r":::1*1"1,i"**"jtyor"n.tlfffi._X"il:T.r1?y obtained, to apprise oti;;J ffi?Ti,;'fT.ti:ij",i
,":':i':'; J'.*J* -tlT 11?-"yT:'e "i:: . ;ilJi,r'. app rop riatorsuch srarement rracr :t;.:_;rf:lli,l,"l?jn'i: Tfi?Xl"ll:
ruf,l'i"' dlt"T, o,f 

T;'. 
rer iabre il;;'5r,rhe appropriai

priator- whn rqiro.r *^. l_yp:r" 9{ th. legislafure thai u,,,t"il:';#.X"".t:'*1.*"*."prir*rAH.'""-#iff J*l'r?l;
;ed the water anrr ,,;* 

to?*tlil* 
-'1t:tf "ight, huJ u;;i;.'rte.d the water and o;t iil;";i"#;:;tr*li"hl,lft *ffli:

I'fii"?:r|:.","0::*l :, A., rg, d;;u"#, consrructecr sub_rent to the passase oi tr,nr.t-it ;;i;"#;il1J::T;l"i:.rffil
,TJilTT,:: .,"*ill"._l"i"d d;;,;il-i#.ri" rn any manner
l:rjllTi,iTi*1,,1r-1:"TLlTffi r,H*'*xt#*#J:tr
[TT* 3:.1'-:"*:-.lr::b:, or ;dffi;; lnv purpose shau

fi it f ffi'Jl'i;i;f{:ti"" :h""s;.# #"l:*#'#:i :l:il
rture is stated as ,.,","]t*,1: T-ll: 

"tt the gulnole of the legis-bure is stated as te;ne., .,to ;r;;;;"; ;:rilffrX lilllr];?il
:J::l,n ",illi#illj,?1":"i,T;l"f 

, iii:" I ""*",gs cr earry andrily implies that there i, ", ,ighr ;;";T-;::*:r'filI. Xt:lged by the leeistatu"u ""a .",fl,;"l;^'11:, i,t'
aEainst a,Il rho .,,^-r, 311 :ognr,zable by the courts, which*.goo* against atl th"e *orta ffiiffiffir: 

uv rne courts, which

ilTrtr,ff i' 1$'r""T:: *, JI:-. "t be d, in *.. r, ";"', In ki#, .iT# t 
itthis righr? whut .uo jili,;+;r ;;'.]tffir:".TiT#?1,,,;completecl the cliversion of-watei.'""alipir.a it to a beneficialu6e, before the initiatio,, 

:{ .ur, "d;;;";i;ht of appropriation
H*I"H:,31;_,"i,.1n1,, :::li,:fq;;. "r, ;;.Tu"i".. righr in the I anclto be affected by ure r,:::i*;;^ ffih;T#u':1TJ,lrli'"lltne recognized and enforcecl? A, st"t;;rti. tugislatrre acknoirl_edges the right of anprc?riatio", it fr"l 

"uit._ptua 
to provide a

t:lhod for establishds. that "iel,i ;u ;;;,,;;._ roniar-^r: _. n;*;#*ji*n#t*1'1{*l'-'lli{::,qi4rui1t'r,r'#prescribed,;il"i;#J#,"H?,#"":".1*rr"h11r**,Lllt,tn*;
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Irrupose shall attach to any such construction, change or enlarge-

nrerrt until such recorcl is macle."
Section 2 of this act (Sec' +94 C. L' 189?) provides that the

sl'orn statemcrr.i prescribed by Section 1, requir'ecl to be filed by an

appropriator of ir-ater, can only be admitted as prinra facie evi

Atnce'of such appropriation, and that none of the provisions of '

ihe act shatl affeci any existing vested rights. This act does not

rcpeirl -section 21, Compilecl Laws of 189?, and the rights of an

npplopriator of water do not become absolute until the appropria-

tio" ir completed. by the application of Ure water to the use de-

signecl, whici must 6e a fenefrcial use' Hence, the custom or rule

as"to what constitutes an appropriation has not been changecl, antl

the pcrformance of these iequirements is not strictiy a pa{ 9f
the aci of appropriation, but is rather a means of flxing and hold-

ing the rights already acquired by the'comme.ncement of construc-

tion work, and the object of the legislature was simply to preserve

eviclence of the appropriator's righ! and provide a better means of
' determining or esta.blishing such right'

In accordance wiUr theie principles, it is heltl that one who

fails to comply with statutory requirements, but who actuallv

oiverts watertancl applies jt to a bene{icial use, in the absence of

any conflicting aduerse claim, acquires a valid' title thereto, which

cannot be clivested by anoth'er appropriator, who complies with the

terms of the statrte after the former has completed his appropria-

t i on .
De Necochea v. Curtis; 80 Cal. 397,20 Pac' 563, 22 Pac' 198'

13urrows, v. Btttows, 82 Cal. 564,23 Pac. 146'

Wells v. Mantes, 99 CaI. 583, 34 Pac' 324'

Watterson v. Salclunbeher, 1'01 Ca1. 107, 35 Pa'c' 33?'

Senior r'. -Anclerson. 115 Cal. 496, +7 Pac' 454'

Murray v. Tingley, 20 Mont. 260, 50 Pac' 723'

In such ca$es, holvever, the completion, ancl not the commence-

ment, of the rvorh of appropriation determines the time wh'en the

righf of the appropriator becomes vested; antl as between two

aplpropriatots, tteltttet of whom has complied rrith the statute, the

o"u *tto first completes his ditch and uses the water has the supe-

rior right, although the other may have cornmencecl work first'

Mot"ay v. Tingle-v, 20 Mont. 260, 50 Pae' 723'

As to the cffect of 
-the 

statutes then it woulcl seem that, where

the lequirements have been complied with, the law as to priority

of rights remains the same as it was prior to the enactment of

the Jtatutes, but the statutes provide for the presewation of evi-

rlence of the appropriator's right. Where the statutory require-
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have not been complied with, the rights of the appropriator,
but for the statutes, would relate back to the-cornmence-

nt of the work of appropriation, relate back only to the com-
ieon of the work ancl the application of the water appropriated"a benefisial use, ancl the want of the requirecl record cannot
invoked to justify the destruction of u ait h ownetl by ancl
the actual occupation and use of another.
The foregoing principles are recognized by subsequent acts o{
; legislature of New Mexico; the 36th legislativc assembly pro-

beneficial use, without regard to thc acquirement of such rights
accorclance with prior statuies on the subject, is couched in such

ing, by Sections L and- 2, Chapter 102, Laws of 190b, that all
ural waters within the Territory of New lVlexico shall belonq
the public, that no person shall bc tlenied the right to appro-

iato said watirrs for beneficial use, that beneficiai use shall be
basis of the right to use water, that beneficial use shall be the

rnit of the right to use water, that priority in time of use shall
ive the better right, and that works heretofore constructecl, bv-

of which any waters have been applied to a beneficial use,
lnust b'e taken to have secured the right to use the water claimed.
to the extent of the quantity. which said works ane capable of utitiz-
lmg: Prouided,, That nothing in this act must be so construed as
to in any manner interfere rvith Ure vested rights of individuals,

mpanies or corporations, or the appropriation of waters, which
id individual, association or corporation may be applying to a

ial use. By thes6 provisions the intent and purpose of tt e
lature to recognize, protect ancl confirm all rights previouslv
ired by appropriators of water, in the application thereof to

guage as to permit of but one construction; and by this lan-
every person rvho, subsequent to the passage of the act in

[uestion, tliverted ancl applied water to a beneficial use, before
lhe initiation of an adverse right of appropriation under th,e
law, or the acquisition of an aclverse right in the land to be affectecl
by the diversion, without regarcl to how such diversion and applica-
tion was accomplished, is declarecl to have a vesiecl right, the
right of appropriation, the right to use waters claimeil. to ihe'extent of the quantity which said works are capable bf utilizine,
and a right which must not be interfered with in anv manner what-
soeYer.

Again, we are satisfied that the legislature of 190?, while re-
pealing the laws of 1905, did not intend that one who failed to
comply with the statute, but who had nevertheless diverteil water
and applied it to a beneficial use, coulil be depr.ived of it by an-
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other who complies rvith the statute at a time subsequent to the
former's completed diversion, for the reason that, prior to the

Irassage of Chapter 49, Laws of 1907, the legislature hatl recog-
nized that a pelson acquirecl a right by diverting water and apply-
ing lt to a beneficial use, which, in the absence of any conflicting
adverse right of appropriation uncler the la'w, constituted a valid
appropriation of water ancl must not in any manner be interfered
with, ancl it is sp'ecifically provided in Section 2 of said Chapter
49 of the Laws of 1907, that:

"In all cases of claims to the use of water initiated prior to the
passage of this act, the right shall relate back to the initiation oI
the claim, upon the diligent prosecution to completion of the neces-
sary surveys and construction for the application of water to a
heneficial use."

' As to the efiect of the lost mentionecl section then v'e observe
tiiat, the right to the usa of water appropriated prior to its passage
d,epends upon the application of such water to a beneficial use.
anil not upon the recorcling rvith the probate clerl< of a sworn state-
rnent in writin-q, descriptive of the hitch constructetl, changecl or
enlargecl,, as required by'Section 493 of the Compiled Iraws of 189?.

By Sections 27, 26,2? and 28 of said. Chapter 49, the vested
rights of those who, subsequent to the passage thereof, have appro-
priated water and applied it to beneficial uses, are further safe-
guarded by requiring of the Territorial Engineer that he, in pass-'
ing upon an application to appropriate water, determine from evi-
clence presented by the parties interestecl, from such surveys of the
water supply as may be available, ancl from the records, whether
there is unappropriated rvater available for the benefit of the appli-
cant; and by also requiring thato in any suit for the determina-
tion of a right to the use of waters of any stream system, all those
whose claim to the use of such waters are of recorcl, and all other
claimants, so far as they can be ascertained, with reasonable dili-
gence, shall be made parties.

Section 2, Chapter 49, Laws of 190?, further provides that:
'(All claims to the use of water initiated aft'er the passage of

this act shall relate back to the date of the receipt of an applica-
tion therefor in the office of the Territorial Engineer, subject to

compliance with the provisions of this act, ancl the rules and regu-
lafions establish'ed thereuncler."

But nowhere in said Chapter 49 is it required that appropria-
tors of water, prior to its passage, shall make any filings either
with the probate clerk or the Territorial Engineer declaratorv of
the water rights claimed by them. Ilence, those rights, when call'ed

t d
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on and ciaim of water, setting forth the tiie oi;"":il;"

79

orsput€, must be established before the Territorial Engineer,

* *:::yl::-ll,to,yu l.'.y:ury, ,^" u_..o"au"o wfth the pro_,ns a!9vg referred to, regarc[ess 
-of 

whether il';;;rryrt;#
I'T*t*":lti'.,T._:,tt""ry provision- ;! 1" rhe filing of an.,statement in writing, piescribed by Section 498 of the

1"t31j-:, 
"^t,1 rr t,."," in..ther he_ f aii'ea to""o_pfy with suchurement and obtained his right to the use of rvateir,"soluty lrpon

application thereof to a benificial use.
lin, Section 59 of sairl Chapter 49, Laws of 190?, in part,as follows.
othrng contajned in this act shall be construecl to impairng v,ested rights * * x::

considering this provision, in conjunction ,wiflr those here_quoted, the efiect worrld seem to be clear that, where an:rration of .water was made and applied to beneficiai use,
l"-jl:^ni:Xq: :l 

*T:: statutory p'oui.ioo.i and the appro-[or failed to file thc srvorn statemnrrt ir, ,ri;Jg"-**";;;#ti;";
ion 493 of the Compilecl Laws of 1g9?, his vestecl rights there_a^re reeognized ancl confirmed, subject only to final debrmina_

t and adjuclication by the courts.
am therefore of the opinion:

;" T""*t^]i -""*^1".1fob:nt 
lpon such persons as have, prior

11._:_ly.tt.lt.of C]rapter 4e, Laws of rodz, rypr;;rt;ffi #;;;r app_rlect rt to b,eneficial use, but who have failed io file with the

::._,:*t5 
""{ rn:.,nl"n.r county a sworn statement in writing,lprrve oI the dltch constructecl, changed or enlarged, as rE_ired by Section 498 of the Compiled Lai,s oi tggZ, t"o tut . uoyps whatever to preserve their rights, further than to submit tfu, upon taking up for considcration an application for the upp"o_

iation of water which might affect ,.r.tr'"'ight*, such evidence as
may have as is neoessary to a determiation thereof, under

ion 21 of said Chapter 49; and in case of a suit, uncler Section
, for ths determination of water rights by lhe courts, to see to
jhrr-th-Lare nrade parties, ana estibhstr'their righis therein.
2. That there is no law now in force authorizin! or providing
r the reeorcling of such riehts.
3., 

.Should such parties voluntarily file with you a sworn state_

:1:::lltlf:.descliltiv,e 
of the.ditch, cleclaratory of ih. up;;;_

rn, the app_ropriation of the water" and its application to bene-

:ll"j:t 1l^1,L,r 
.","tinuous use, .such. descriptivl and declaratory

:nt, would. 
-"9t: i" my opinion, in any wise affect whatever

ngnm mtght have been acquired prior to the enaetment of
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appropriators, as to quantity ancl time, of the appropriation'
Very respectfully,

G. W. PRICIIARD,
Attorney Gener'al.

HYDROGRAPHIC  SURVEYS.

Three hyclrographic surve)'s have been made by this office in-ao

cordance with ihJprovisions of the Irrigation Law of 190?' The

lirst, on Black River, r,ras completed and mentioned in the first

Biennial Report.
fn order ittut ttt. co*rt may have sufficient data to adjust all the

rights equitably, the law provides that the courts shall order the

Tinitorlal Ettiio..t to make or furnish a complete hydrographic

survey of the 
"tttuu* 

system under litigation' These surveys in-

clude a survey of the lancl as well as the water thus the court is

advised of every acre that is at present irrigated-of the kind of

crop grown, of the land that has been irrigated in the past, the

u.t"rg"* of such land, th,e alignment of ali ditches ancl cana'ls and

the atount of water carried. in each ditch, the number of fields,

size antl shape of same, location of buildings, flow of water in tho

river at various places, etc.
The ouestion of beneficial use and the duty of rvater on diff'ereni

urr"* of iuigated lancl uncler a stream system are important fac-

tors necessar] in determining the amount of rights to tfe use of

t 'a ter for thespeci f ied.u,"u ' , - tho ' thedata jnc ludedinthehydro '
grufhi. uoro.yJ anal reports as to size.-and condition of ditches'

ihe'amount oi water used and wasted, the conditions and kind of

,oil, opon which the water is applied, results gained' ancl crops

,'"iu.d,'"t.., upon all lands irrigaied' in the entire stream systenr

are of inesiimable value in obtaining a just adjudication'"

The Hondo Survey was the seconcl and the Rayad'o was.the thrr(l

completed by this Dcpartment' -The-ntrmber 
o't people-rr.Ite-r:steo

jn these surveys, especially in ihe Hond'o, makes it advisable to

embody in this ,*po.t, the report -of tle Territorial EnSlneer 
E

each survey complete and to show the 'effectiveness' accuracy' metn-

ocls usecl, facts determined, results, etc', to the people who have

petitioned the courts to have these surveys matle'
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e Aiforcl W. Coolen
Judge of the Sixth Juclicial District, Alamogorclo, N. M.
;ar Sir:-In compliance with an order, of your court uncler
of December 5, 190?, in the matter of the El Paso & Rock

Railway Company et al.-Plaintiffs vs. the United States
America et al.-Defenclants, No. 1?30, for the Territorial En-

to mal<e or furnish a Hydrographic Survey of the Hondo
System, I henewith have the pl€asure of forwarding same.

Yours very truly,
YERNON L. SULLI\TANJ

Territorial Engineer.

I N T R O D U C T I O N .
In preparing this report rve have triecl to make it as brief as

possible yet covering all important points. fn orcler to clo this
we have arrangecl a great cleal of the clata in tabulateil form, thus
coverlng it conciselv antl jn snch shape as to be easily understood.

The clata is presentecl exactly as founcl rvhen the- survey was
made.

Opinions and suggestions gather,ecl frorn an engineering stand-
point regarcling causes anil efiects are also given, but no sugges-
tions as to priority of rvater rights are given or on legal questions.

HONDO AN.D  TRIBUTARIES.
The Honclo stream s,vstem js situated in the South central part

of the T,erritory of New lVlexico ancl at an altitrcle varying fronr
about 4000 feet at the Inlet into the Hondo Reclamation Service
Irrigation Project to about 11,900 feet at the highest point in the

'Vhite nlountains.
The Hondo itself is formeil b;' the junction of the Bonito and

Ruicloso Rivers lvhich rise in the White and Capitan Mountains
ancl _flo"ws to their junction jn either canons or through ileep nar-
row valleys. Practically all of the available area in the narrory
valleys is norv irrigated. The drainage area being very rough and
precipituous.

At the junction of these t,vo rivers or at the heacl of the Honclo
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the valleys begin to rviilen out a little and the mountains are a
iitUe less precipitous until the topography flattens out into a
rolling plains country below the Hondo Project.

The drainage area above the Honclo fnlet Canal contains about
10?5 square miles of rvhich about 900 is very rough and rugged.
'Ihe upper portions of saicl area are covered with timber running
I'rom sma1l pinon and pine to large pines suitable for lumber.
lfhe lorver portions are rolling and rocky with no timber.

The formation is broken and vertable anil many dikes appear on
the surface, on the Upper Bonito a rather low grade granite rock
exists extencling clorvn to a point near the Ilort Stanton Resewa-
tion rvhen the formation changes to a stratified limestone appar-
ently dipping to the northwest as it appears on the surface. The
lim'estone formation apparently covers the lower portions of the
Bonito and Ruidoso and the upp,er portions of the Hondo while
-  : -  -  , r
further cloivn the Hondo gypsum begins to appear.

It is while in this stratified limestone that most of the normal
l'ater supply of these rivers is brought to the surface.

The waters of both the lluidoso and the Bonito are very clear
ancl pure 'excepting at times of flood lvhen they carry consiclerabie
amounts of silt which increases rapidly as it approaches the flat-
rer counlry.

METHODS OF COLLECTING DATA,
A topographic land sruvev was made of the entire stream system

shorving alignment of all ditches and rivers, location of all gages
ancl weirs, houses, etc., alignment of all roacls, fences, field tlivisions
and elevations and general topographic conclitions, this worli rvas
lncler the direct charge of Mr. J. W. Irewis.

The hydrographic work was unaler the direct charge of Mr. C.
I[. l{eel, lvhich coyers the flow of water in the various rivers antl
ditches. l{r. Lewis and Mr. Neel are each well fittect for the
v'ork under their charge, having had a large experience in each
line of work as well as technically qualified.

The topographic worl< was commencecl April, 1908. and con-
tinued until the last of October, 1908. This work was largelv
done rvith plaintable excepting such portions that had ro irrigable
area which rvas clone ri'ith a transit. Distances betrveen piain-
table and transit stations rvere chained rvhile all other measure-
ments wer,e statia, areas \vere me&sureal rvith planimeter ancl
ali work was thoroughly checked.

No especial time was taken to tie up outside public corners
but all surv,eyecl corners that could be founcl rvere locatecl and the
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ted on eleven drrlt urg sheets.

CAUSES FOR SURVEY,

d t

fion,lines rvere platted on the sheets from thes,

3,".1.1j:i",:_l;,..a,,;ed.il;;;t#;;ff ,::T:'?JX,t"::rial level line being mn. ffr, *"r"n5i'""".".a a distance oit one hundred and" fil
L sheets^ 

rj. mrles and is represented on forty_ren sheets. 
rsyrsDslLcn on rortJr_

Th: top:.e."Thic work 
:11:o-Tnlced in April, 1908, and con-

:t;il.:lj*".,3*:*o:,,r leo?; p,i;b;;,# Meters and Rec-r.weirs ryere usecl in this work. 
- 

M;oiffi; i;"#;;
:**:"p,:,:yent meter or weir *r, ;;;i.d 

-to 
a hu:rdredrhrt of a cubic foot per second while calculaiJa'*ru.oru_ents fromVe 31 {ischarges for ga.grng *tutio".lru irriy .u""lra a tunt}ra cubic foot per seconcl.'tlere were six gagins stations jocafecl on the I{onilo, eleventhe Bonito ancllh"ree'on th-e Ruido;;-";; utrorrt orr. hundreclforty weirs on the various ditches.

I weir ciepths rvere read either [v Mr. Neel or speciai assist_
T:.*",rj,l "' ;11'| Lo.,1,,il.r,.il. .;; ii"d. ;"' *.* s tations wereby parties Jiving in ,r. tocality-or?. rt_iidJ:X':,.Tuffi::
::":tr :1.:1.",1up by I{r. Neet or rri" "r.iri""ts. rhis work

orests were made against the granting of same on the grounds

Lt':,.*JJrdiT*1,:*" gl-#tuJ it";rJ.,1".,, in damager claimeil prior riehts,-while "" th;;h* H# ffT::
"H_11."?:T*q:lrjn:l th;t;;"d i,i","-."lia rights to rhis

iijLl]h: changing or the.*Je r;;th"t ;1i;;:'_;r:## _#;runnlng a transcontinentai 
.railroad, "ur"yiog mails, people{reighi woutcr res'rt in a. higher il#;;i';.e of water andsame time Dreventino ;.-.",*^-^ii^';,-" ' 

"" '" ua waLc. arlo_ 
fr_-,,**-E innumerable tieups of trains which

*E_"::.":.":,11_"ll,t l*i"g pure water for boiler ouu., ioJthal tirey ctaimed that ihis *";;';il;'"#'T,u"'i?rX".l
to the benefit of rights below.

Inil:i*'l'J,'::J.LI1:.T"H;l?,"im,.,n j[.*J"l;
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make such a change of use' provided same could' be done without

cletriment to prior ""fiJ tight* and limited to that amount o{

*nt., ttt.y owned" or controiied, this, of course' made it necessaly

to have these rightsr"a;"aitutua in-order to know if sam'e could be

done without detrimenl to prior valid rights and also to determine

how much waier rights tfiey had' o*rrttl or controlled and the

prioriiy of same' 
the rlnitecl states -Re-' 

Since this ' survey has been in progness

clamation Service and. the water usets und'er the Hondo lrriga-

tion Project ttuo. uJ.J me to include rp' this report the facts

;;;.";;il; trr. .ooailio,tt 
- 

ot ttt" Irondo River' regard'ing the

loss of water in tfr.*ffo"ao River B'ed and whether same could

be conserved- for the Hondo Project'

.  IRRIGATE'D LAN'DS'

The topographic features o{ the irrigated lands under this

stream system oury tro* .tear l'evel lands inder the Hondo Proiect

to extremely sloping ."a t""gft Jands up in the mountains' The

i;"dt";;J tpog'"upii" featurJs are represented on the forty-seven

ffi;;fiil-;;.d- ni.J-ut a part of this report as hereinbefore

mentioned.--- 
fitrr. has been in cultivation and irrigation i". ttt:^:tlt-1i

-yi"* "rr"t" in. r"t.t Canal of f-!-e Hgndo Reservoir 5786 acres

a."iJ;a ofon th" following crops at the time such surYey was ma{3:

Alfalfa 22t7.5V; or.ltuia +s'o'fe1 garden 148'92; corn 131?'95;

oats 3?8.26: wheat Sg.Of ; pasture 181'-9"q; old cultivation 658'77:

;iowed io.Bi; caoe tzlis; Joniuutua +ffia; beans ?2'43; corn and

saralen 10.45; corn and rvheat 14'4: corn and beans 35'?5; barley

and alfalfa 10.9.; barlef 75.?7:barlel'ancl oats 10'4; vineyard 1'5?;

gt*- ii.+t; *t u*U."iit* 0'40; sweet clo-ver 12'58 ; garclen' oats

and wheat 3.aO ; torest ott"t"j 0'46 ; millet 0'40; timothy 4l'1?;

"iilti.- o.rnt'Uru.rtu"ttits 0'2b; timir'er culture 1'54; clover 2'00:

rye 20.16; meadow 0.91 ; berrv patch 0'11''1i" -raaition 
to the uboo. ih.}" are several gard.en a1d lnlc\

patches irrigated oo',ilt of tftu tributaries wf,ich atn includtd

it irr. t"t"rited list o'f ditches ancl acles irrigated' r - .
This imigatea u""n *u* *utered' through "i" lydl:1'::11"-*1

am*r."t ditches, the hni being owned or ulder the control of two

hundred and ninety-two altttJ"t individuals as is shown on three

sheets marked tabulatJd--riJ "t qRRTGATED T,AND ANP

OWNERS.' fU* r,,ul""i oo-uo -touge of less than three individ-

uals to a ditch, of coorse, some ditchis irrigate a great deal more

land- than others as *tii* Ut-g owned oi under the control of
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greater number of inclivicluals. Tlae above areas only cover the
I acreage irrigatecl or cultivated, no allolvance being macle for

ther farmvarcls. roacls or fcnces.
In aclclition to the above amount of land irrisatecl there was

used. tlrrongh the Honclo Project 7753 acte-Ieet in irrigating 1406
in 1908 rvhile in 1909 there r,vas ?31 acre-feet used for the
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igation of 1300 acrcs, as shorvn on topographic sheet No. O.
iamount of lanil jntenclccl to be irrigated through tiris project

was ten thousancl acres btLt orving to the lack of rvater only the
above results lr'ere obtainecl.

In Ure tabulatecl list of "IRRIGATED LAND AND OWNERS"
each or'vnet's total number of acres ever irrigated as well as the
number of acres of each r,aliety of crop raisecl is given, this was
done in orr1er to give the court at first glance the total acreage the
jnclividual orvneil or coritrollccl as well as the giving o{ the varietv
of crons that he raisecl.

It ;j11 bc irnpractic'ie {or ne to cliscuss in this report any varv-
ing natulal conditions that may exist between indivicluals ancl vari-
ous ditches as the conditions are so general that it rvouid be an
injristice to spealr of one without taking up eYery indiviilual, how-
ever, the ri'atct as appliecl to soils rvill be taken up uncler another
subject.

Thc soils uncler the llondo Project va.ry from a sancly loam to
irn almost aclobe texture, u'ith pienty of humus to make them
producc l-e11, r'1rcn properiy airatecl by cultivation, as you pro-
ceeil up the st.rcam svstem there is a change in the soil to a sandv
Ioam for Ure rfr,"f hv,ent.\, ntiles, when the textnre begtns t'o gradu-

y grolr' coarser the further you go up until it becom,es almost
:kv in the mountains.
The upper portions of the monntains are coverecl with a vege'
le or lcafy mol,1.

. The soils have been formecl by an erosion of the mountains, the
finer texture being carried farther away frorn the points of erosion.

WATER SUPPLY,

Practically all o{ the normal flow of the Hondo comes from
the Ruicloso ancl the Ronito and springs along its course, however,
there are several larce arroyos that clischarge large quantities of
floocl waters into the Hondo after excessive rains.

The iBonito is largely formecl by the junction of the North ancl
South Fork and Krorit Canon. In acldition to these tributaries
there are several large arroyos that cany considerable flood waters
but practically these tributarjes carry no normal flow excepting
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sma1l amounts urat are'seil beforc rcacrring flie Bonito. The Norur
n'ork of the Bonito has a littre larger drainage area and carries
tnore flood water than the South lor\ however, the South Forl<
carries rnore norma.l flow and less flood waters than the Norflr.

The principal trib'taries of the lr'icroso are the Easre. cedar
and carrizozo crceks and chcrokee Bii l and Gavaraid uanons.
There_is practically no irrigation on any of these tributaries except-
ing a little on the Eagle which is verv small as there is very little
rvater in said creeli erceptinr at times of floods.

_ 
l ' l re . l_argcst  por i ion of  nor lnal  rvater  supply of  the Bonj io  anr l

the Ruidoso is spring water causecl from th^e meltine of snorys ancl
ra ins in  l l re  morrr r ta ins rvhic l r  s in l< and scep throuch coming out
9r 

appealing in springs lower clorvn. This portion of the no'rmal
florv is fairly permanent in character, horvever, there is consicler-
able runoff from excessi'e rains rvhich is comparatir-elr, short ancl
quicJ< and therebv causing many short and quick floods.

The greatest discha,rge of the llondo is at o, ouo, picachco, the
average flow of said river at that place for the months of Mav,
June, Ju1;, ancl Augus! September, October, November, and De_
ccmber, 1908, rvas 49 seconcl-feet. At Boriler station i? seconcl_
feet ancl Diamond "A" station p5 second feet. The averase clis-
charge from January to Algus,t of 1g0g, at thnt 1,laco, (piiacbo)
was 30 seconil-feet. The maxim'm clischarse at anv one time d'r-
ing this period ivas a little over p000 second-feet *hicrr rvas in
Ju l.r ' l  S, I 903.

W A T E R  L O S S E S .

The nat.ral formation through rvhich flie J-Ionclo anil its trib'-
tarics flow varies from a brolren g'anite on the rrpper Bonito to
a stratifiecl lime on the rrorver Bonito and the urrrr., Hondo to
stratas of gvps.i' on the Lor.cr Hondo. There'aie apparentlv
losses of *'ater jn the granite, increasecl rvaters in the'stratifiec'l
lirire ancl Jarg-c losses on the Lorver rronclo. The clischarge of the
ri'er at vario*s places is shorvn in acre-feet in the tables entitlecl..DISC}IARGE I\- ACRE FNET BY MONTII AT GAGTNG
STATIONS ON I{ONDO RI\IER .r\ND T]RIBUTARIES."

The '.raximum point of clischarge of the iBonito above Govern-
'rent Springs is at Ang.s, the clischargc in acre-feet at ilrat piace
from No'embcr, 1g08 to A'g'st, 190-g incl'sive $ras 302? acre-
feet.

__The cli-"charge for the same pcriod at gaeing station Stanton
No. 3, Iocatecl above Governmcnt Spring, .,uuu 7gZ acre_feet.'rhere is a loss of *'ater J'ct*-cen sianton siation No. B and Ang*s
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acre feet, less the amount of water that ivas used by Fort

..* 
^;^9 j::lt" ancl parker fo, ao*.rti. purposes andbion of p6z a*es. Measurement, _J;";;;i-if,ir"rrri,

:"^j,".?Tlr,cqndft,io1, by current ;.t.;;; a toss berween
Tlth._T"tike at r'ori Stanton Upp", rjit"r, "iTr;"r";#
.1"",,, nnl,,?^r1.:.:,"i.^^.^.cond {oot during the period oir, 1908, to August, 190g, inclusiun ".ouia'u*ount to 600

::1":1*;*i}t::1,1430 acre-feer oseJ r,y l,o,t stanton,Austin and Parlrer rvhich correspo"a, to1tul_ount of ryaterour records show that was used iy those parti.r.

,:::Y:{,laji1 ,$tvertect from _the South Fork througtrraijroad pipe iine for the same period was t+e j uii.i"#'""*"
j"p".:11 -investigation lvas_ mahe to ."a.*0,. to determineer the rvater norv divertecl through tfr. ,"iir""a pipe line hacl

11fl"I""*,lj:n jT -lr.:.h**: "r irr. C"".""-"nr springs anclAugust ?, 1908, the r,yaters if saicl p,p. i*.'r*"; ;#;i"#;
lJl:_il::*._:l"lT.t :r_Id:. tr.,i"'non"g in the pipe line2.8d_ second fee! this rvater being t"*;;"rJ. t;;; i;:""i#;six .days before it reacired thu ,iJ "fro"i-iroO feet abovejtnction with the North Forl< and i" .igfri a""s it reached the:tion a distance of less than one irile. ihen it is evident thate the watcr woulcl effiect the Governmenl Springs it rvoulclconsid,erable time as it 

_toojr eig.ht aals ioi it to florv over-quarters of a mile in the maii stre#. lfir. record of the
:*^1n;..S"_]'.""ment Spring, *f,o*, u-rtuoiy .l.."uuse afterof that year. The variatlon of the no* oiilr. Governmentcorresponds to the rainfall ancl rireltin,: of snorvs.n endeavor rvas made also to aeterrrrirr. thu'lor..* of ryater inBonito Birler cluring this_month bui';,r;;"g to the fact that.' was exoessive rains, the \Ireather Bureau sh-oiving that during

i'ili:11*:T 111 *:*:l that there o.*".d"".. ;t-;;it of the rainfa' for thJ y"ur. rir.r" ;;;iH;;J;rfi:
:1"J" *:.'""::T",*::"q 

1hat investigatioi'.hon".d ; ;;;;;;rase, hou',ever, these io"a.o"u*errts were "d;;fud ;r-'##;ng into the said river along its coor*u- f"om the excessive,_*1.1 
::*rrecl at this fi*itn.r"ior.,"*. .-"rfa not conclude;there was no loss o' u..ooot ;i th;;';;;;;;;#;',t'J;:1:

an increase.
W'e concluded after turning the water of the Bonito pipe line
1.,1*"::: jorrea.rty u.-Jrrth ttiat retore tt. .oa of thar timeGovernment Springs began to clecrease anil to eracluallv de-

ll _iT **"::1t_ 1""1, J"i.rh: tr,ot tr.n.. _i* no rer aljonship be_the waters of the So'ur Fbrtr or the norrJio ;;;';il'r##;
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and stanton station No. 3. That such 10ss is conclusive is wi

out question but where said loss goes to we w€re unable to

Trom the Governrnent Springs east to Picacho the formr

is in stratified, lime rock and there is a large increase in the w
-which come up in this stratified lime rock in the springs a1

said river bed.

of the Governrnent Springs' We also conclucled' lrom mea

ments taken in the Bonito lSee table entitled "I'OSS OX' WA

IN SECOND X'IIET ON TIIE BONITO') at its minimum 1l

or natural flow that there is a loss of about one second' foot

water between Aagus and the Intake of the Upper I"d F?
tlitches which checl rrith the totai discharge in acre feet at A

y' fUe discharge of the Hondo in acre-feet (see table- enaiilt
..DISCHARGE IN ACR'E TIEET BY MONTH AT GAGIN

s'rArioxs HoNDo RrvER AND TRTBUTfRTES') for lfav
.fune, July, August, September, October, November, and Deqmlel,

1908, at Fi.u.ho *u* 23,792; for the same period a! !h9 B-orOe3

nu*.tt 1?,8?8, ancl for the same period atthe Diamgn{ 1'li] Tansh
tz,20o,wnite,atthelntakeintothelloncloreservoirthedischarge
ruas 5{58, there being an actual loss between the^ !111ond 

"A"

station and the Intake into the llondo Reservoir of 6?48 acre-feet

;;;*g ihat period, there being no-water tsec1^for,irrtf,11tT-!1-

tleen"the Diamond. "A" statioi and the Inlet Canal' The difier-

ence of water in acre-feet between the Diamon'l 
((A" and Border

Stations for this same period was 56?2 acre feet of which approxt--

r"ot.fy 2822 acte-fieet was,used for irrigation, Jeavin$ a loss through

seepage of 2850 acre-feet.- 
6"?i"g the period from January 1st, 1909, to August 31st' 1909'

the toticlischarge in acre f'eet af the Inlet to the Hondo reservoir

,r'* lOeZ, the discharge at Diamond "+]' station for that same

period was 60?4 acre-f-"eet.leaving a total t:: "l?9?^t^-Tt:.Jff1'-^
'"4;; 

;i1+;;* in the discharg-e betw'een the Diamoncl "A,'' ancl

the Bortler station for this per:iod was 5522 acre feet of which

approrimately 2?0? acre feet^was usecl in'irrigation betw^een these

iii ptu.u*, llaving a loss by 'seepage of approximately 28L5 acre

feet.- - 
chn". is no question that there is as much loss betrveen these

two places as i:rdicated Jor there might have b'een iocal floods com-

i;g it between these two poirts wirich, if,there had been woultl

jncrease the loss niore or to the amount of the discharge of such

floods.

/ ri loss of water b'etween the Diamond "A" station and fnlet
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by actuai measurem€nt of running rvater inclicates that there
KP :* ,.:::i*t.1_,:xyli.n" ilJ;il; ff.H;il'H:"LOSS oF WATIR IN sn;;N;";;;:;,,"" 

ure LaDre en-

iscs?rf rrrqfo- j- ^^^^_ r 
N SECOND tr'EET,. tfri, tufi" glr..br warer i" ,-;;il.;;;:; f.lii;.,I:'i places along

F" l:ry by- actual measurement between the Diamond ,,L,, st&_iqnd 
lhe 'Border station is seven ,..*a t".i ir. _o"".r's, therefore, ,eviilent if there hrd il.;;;ioirrg '"ut., do*n,ji1*.9::t atl the year thar tr,. r"*-inl?e feet would be

".T:-": thi" it is. owing to ure fact trr"t trr# "#;J;"#;IS no water to he iost.
is evid,ent that if there ii as- an impervious canal constructecl
:.T3]:^lrl jt ;',t.\:*onc1-f99t rrom trre inlet Canal on theProject to the Djan.roncl ..A,, Station ih-J practicall;, all

["T:.,11* ,l.r]r:u* flrese two poi"t" ."..pting such rvatervould be lost in evaporation *""ia rruu.'-;:#":"#j'J;;Trld have been conside*lrlu u. th" ;;;ril; irrt*..o these twots from Ma} 190g, to Aug.'sf fgOg, inclusi"_"**'ir,,i##!

By constructing a ditch of_eighty seconcl feet capacity to abovee Borcler station consicr'erabre i',oi. *utu" *ota r. saved llut the
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gult saved would not be as much .o*pur.J-*ith the extra cost
311*:|tg"?:,11. plan of construct#g tt ait.i, to above the"A" Station, howe'ver, it rvould ;. ;;,th;;;;*?il.

DUTY OF WATER.

i.11." lgh::t 
duty 

_of. water in irrigation as far as natural con-':T#"":i^::"::ii.,t sho'ld be.Jounit where the ground ir;* ;;r;ge.nttre- slope ancl a s'rfa,ce soil_ of u ,u"ay loarn uncleriaid with
i^11.,:,t-1":: 

rextule of a consicle""fri" a"iin. This finer textureunderlying the sandy loam will ut so* J"ile- moisture slowly ancl

f|nl-l ;|1 **:y" Tll,.ly."t ""y i"*'in,ough seepage. rhusiolding the moist.re .ntii the "pp* *rf#.t;.-ff:"Jti?? ;ftrit is brought baclc to the surface til""gh .upiliarv attraction. Themndv loam surface so's absorbs u"a iiio# the moisture to sink
fl3t-"1.t*,:jf:irrigation, 

thereby "fr"*i"g-r"it mutches to be madeby cultivaiio'r'oi' aftur. inisutio; #?d";#;"#":n'J ;t",:iil:from escaping back into the air. 
-- r

Where soiis are underlaid with a coarse and gravelly strata itallows the water to seep away unclerneath aod, the"efore, hancLioansthe conser'ation of -oi*tori h"*;";;; li;;ji_il ;"d, *til;t::tions are not the controlling *eat"r. 
-r"SarJing the duty of wateras one individual will cover a great dea'l more area with a siven
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quantity of rvater and" oftimes irrigate a- less number of times

itran another indiviclual, just because one individual has properly

handled his water and. tried to conserve the moisture after ini-

gation and it is, therefore, here through the individual efforts where

ihu "ooruroution of moisture and higher benefi'cial us€ of sarne

can be obtained.
In irrigating where the soil is underlaid by a grav'el1y- strata

the irriga:tion 
"must 

be more frequent anil a great deal less . 
of

cluantity" should be apptried at one irrigation as the over-irrigation

of suctr- soils, the surplus water is practically lost into the under-

grouncl seepage." 
F"o- an eigineering standpoint we quest'ion whether one indi-

viclual should Lave the right to use several times more water for

a given area than another party when the natural conciitions are

siriilar simply because the one individual does not try and con-

serve the -oiutot. by proper handling of the water and the culti-

lation of the soils.
As the largest percentage of water lost in irrigation under nor-

rnal cond,itioti* i* ?to* evaporation we will quote experiments taken

from the United States Agricultural Depart'rnent on the conserva-

tion of moisture by the preventing of this evaporation' Th:-u'
tests showed an evaporation in 14 days of 23 per cent- of the

water appli,ecl to the soil .r,vhere the soii was not cultivated at all,

where cultivated four inches deep foiming a soil mulch-. the loss

bv evaporation was 6.6 per cent anal lvhere cultivated' 10 inches

dlep there rvas less ihan 1 per cent.
ihe scientific farmers in the semi-arid districts have b'een suc'

cessfully growing crops where the lainfall is less than 20 incl-es

rvithout tie aiil qt o"y irrigation 'vater whatever' It is, therefore'

not a theory but a cllmons-trated fact that by proper handling of

the water uttd tno cultivation of soils moisture oan be conservetl'

Referrins to tables heacled "NUMBER OF ACRES AND

AVERAGd USE AND DUTY IN EACH DITCH," I hAVC AT-

rangecl these tables so that they will shgw the aYerage duty -of the

wat'er by the various clitches under this strea'rn system - d"Ltog

Itay, June, Julv antl August. L909, as this period js at the time

of y*ut when tirere is mori water useal than lhe av-er3g,: during

the year. I have placed another column showing what the -prob-
able"duty of 'r,vater would be if considered the vear rould a1cl

i twi l lbeseenfromgoingovertheserecor i ls that thedutyofwater
.ncler t1,e various diicheJ varies ,enormously. The highest dutv of

rvater is through the K]ine Ditch which irrigated ?7.02, acrres on

an average of iess than .3? second feet while the lowest duty oI
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r was under the Nicanora Ditch which used nearly a second
i.::,r'lj,y :":i 18 ::l* "f r u"a ;" d ;;;.ili,I",, a h ave covenedarca d.uring that year, if urere was';;;#,#d;::ilffi:
IrlfTjll":"1:Tr{ 34.feer deep._ rt-ir'oppu,.nr that therpre in these vaucys ivoutct r.u* _ia. i;; ;Jrri:H_ii1'"#:it had not been for the

r so's, there beinr .^ ;::lHT *:?tii*" conditions ""a"t1vi"fsoils, there beins no q'estion !;ffi?"i]o;'ffiltTT#t1X9
f t'1iJ-*i?i#1ff;,'eerr. so i'"'n'T ""i ilr h: poo"ilg ;r
ro qnil {r".+ +r.^-, ̂_-, 

: rvashing away of the iertile'sunrtui.u,

iil'{iiilf,F?dffi J_",'tri*,-,",.,ffi x}:,:J1ffil.#is uncier th'e rragermu" cunu]- fi;;; ;tir" canal there are
," #'_1':' ;:j:i_111 l_"f ,;,ll**i"" 1;;; ";.;"o the, I a,ge c uoaln in theTerritory and.ar tf; -";;-;;;##;'r:.lH:.;ffil:
lTi,,T.fi:{" X11.:jlT,canal system g#"* the irrigationrson of 1909 was 216 acres for one u.or'* rooi'li ix?.i]'t*ottoo

f,}i, 1.''{_" j..::l:: l:", lh: ru.,". 
";;d 

* i* u' 
",i,.o_ 

system rvour crtably not averase as hieh as that "f th.-ii;;;;^an eyen though't,"1i,I1i:,."J""T::"]:'::tltl-'rt jt!x.;"dertherragei-
for while the rainfall i* nnl";.r^""i#'..1^""1"t"r 

L'e flager-

m system l'et the ""u^lt-;t-1T^]^u--?bie 
higher in th'e uoiao

iallv the f,,r'.o- .,^., j^t-::tlta:, arc so porous and gravelln
?ltt_ln: j:irner, ;yo' go. u p in th" ;;;"i;i;,- r#i*-# ],li'J;rr.:?.,..:,1;;lt: 

,the _moisture properly, therefore, the dutvrrd naturally be lower. I _o*, ?n.i*f"l;, ;;^;h;,jpr"r* jn"1

*:r*#l*:i,ui_1T the Hondo i;;;;;;,,;;"rd at ieast reacripresent duiv of rvater uniler tfrn Uugur",uo"Cuout but that itLld steadily clecr,ease as you ailvance lif tfr.Lo.rrrtoi"*.
. .  A ,DJUDICATION OF WATER R IGHTS.
The natural conditions
mi '.^ ..1,.+_- ^r - -, 

under this strearn system rvjrich wouldthe ct'ty of rvater o' '.u ,-oJfi; #iii"ln}'l'itrffiH!be entitlecl to, varies ,o,.o.oij'* ,"" pr"#a up the streamthat it rvouid hardlv
.ritics rpoo-,:lj-^ ̂ -^L",-1,". l9t"T?t{. f9" me to cliscuss any

Hth.J;?il:tri"*,..".h-i"di,.iJ;;rd'i,#,"1.iii[l.iq.i}]
hrr nr^-^- -^_^L--- L: 

,e,rvater than others, yet thelr.oola ilby proper consfruction to "uny tn" *ri"i,i,iin'r;:i ,T#:jj
lJillf.*ijr#_*:,:,t:l ":!;i,:;;.," r...p the ditch uperly r sho'td no thinh ihai ih. p;ty";d;si.JJJf#"l#fl

allows the rvater to joos,e rn conveyance should be entifled to:e water on acco'nt of his- careler."".;. f;" ;.- ""i"r"ii'l'i""ll
lt:*lt"l 

p"1H:T1"1:ll{|*:".:... Au dtches when i" p,";;;and of snfficient capacity to irrigate ill-rt iir"i# 1;#;
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As I have outlined "UNDEII DUilY OI \\I:\TER" that same

-qhoulcl equal the cluty as founcl uniler the IJagennan pan11 Sytel'

""a.. tfr. lor.cr lortions of the I]ondo or at least under the lloncto

I'roject, holi'evcr, as yoll proceed up. tle stream system the siope

;.;;t; grcatcr ancl the soil, especially^ the unclcr stratzr'r morc

gr"".tfy riLtjclt -aLes it a littie more c'lifllcrtlt to economize in the

rLse of l'ater, ho'rvevel, this is partially o\rercorne by the-heavier

rainfall. The mean aonual toiofnll for lort Stanton being a

couple of inches greater than ai' Rosl'ell'

-{f ter caref .,1 consicleration of the natura} conclitions l{e are

of ihc opinion that thc tlut_r, o{ \'atcr- shoulcl clecre:rse as 1'ou llro-

cle,l f,,rilre, lp thc rnolntajls as heretoforc stateil. but the rluty

of rvater s,houlii be even at its minimum at lcast 100 acres to everv

-seconcl foot of rvater. The amorint of rvater entitieil to each incli-

" ia"ororc l i tchshorr ] t lbcgrac1rra11yalrc levenlv. '1gg1en-scc1-bvcom*
,1.".i"g ri'ith a d.utv at the l{onclo Projcct of at least 200 acres

;;;;; seconcl foot ryhen ro. hat,e reacherl thc no'ntainoils re-

g ions .' 
Tll. time will come wlrcn thc clut.v of $,atcr $-i11 lot \ arv so

nuch rvlten. thc pcople lcarn to properly hanclle the l'atel anil

."ii, f"" ',v such metiocls all of the lancls irncler this project -qho'Lld

cr"entualli reach a verv high cluty.of I'atcr'

In orclcr to Jacilitatc the-Courts in arrirnging its acljudicatt^9:1"'

have ploccd jn our tables uniler thc hetrcl of "NUl{BllR OF ACRES

A N D A \ T E R A G E I J S E A N D D U T Y O I I T A C I I D I T C I { . , ' t l T C
iJto."ing data; under the name of each c'litch the total nurnbcr of

trcres that have been irrigated, the munber of acres of the toiai

arnotrnt lv l r ichvasnot i r r igatec1thcseasont l rcsrr rvevtvas-nrat1e,
the auerage discharge of water that *'as used, in that clitch clrrring

Mov, .lon., July ancL August, 1908,- the cluty of water for those

,rrooit * ur.d thn- duty of water s'oulcl hat'e becn at that satlc rate

if consiclcred. {or the" cntire rcar. Tt must be rememllcrccl that the

neriocl of neasutencnt of rvatcl in the varioLs cUtches rvas at a

:.;;;; Jtm t."t rt'hcn a ,- atim'm rtsc of lvatcr was necessarv ancl

t o d e t c r u i i n e t ' ] r a t t h e s n n t e t l t t v o f r - a t e r s ' o u l d h a v e J r c e n f o r
ilr. ";;;; I ]rar,c calculaterl {r:on the fo1lo$'ing formula' $'bich was

tabulatecl from tlie act'lal usc of ri'afer {or the perloiL of seve.ral

vea rs ln i l c r ' t l r e?ecos l r r i ga t i o r rSvs tcn ]oca tec labo r r t l 00m j ' l es
.s""lrt'"i ihls strean svsteni' Tltc ar-eragc per cent of l'ater useil

jn the r.arious 'ronths Leing as follo*'s: Januarv 1 per ccuf llei-

ruary 11 pcl cen! IIarch'S per cent, Aprii 10 per cent' Ilay 15

1,e, ceot, iune 14 per cent, 'llrh- f ; per cent' 'hgust 15 per ccnt'

Septembcr 1? pOr cent, Octobei e pnt cent, November 3 per cent'
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lmber 2 per cent. It wjll readily be seen from this that during
,. June, _July and August the actual use of lvater for these
ths rvould be G? per cent of the total amount of water for
ful1 season of the use of 6? per cent of water in one_thiril of
time allowing the perioit of the entire year as the irriqation

t will be noticeil tliat the amount of water used by the vario,'s
lhes^as compared with the number of acres irrigated that the

of water variecl during our measurements excessiveln this
due to the fact that the water was not properly handlei and

ed for in many, many instances. The naiurat ho*un instinct
get all you can if it cloes not cost anything more is probably

rinant in the use of water for irriEation. 
"

again reiterate from an engineering standpoint ancl the cle_
eut of our country with fairness to all thai unless water for
ron purposes is properiy handied, taken care of at night and

lr. irrigation, proper m,ethods be used for the conserving" of the
isture that same would not be, at leas! a high benefi"cial use
water ancl we rvould question whelher that ari,excess of water
uld be termed a beneficial use at all. We appreciate the fact
lt.there -ale_ so many small ditches that the a.ity of water can
; be so high as if this lancl rvas irrigated from a few or less

ber of ditches.

judication as far as the amounts of water are concerned can
calculated from each clitch from the tabulated list entiiled

{IIMBER OF ACRES AND AYERAGE USE A}TD DUTY OF
ATER IN EACH DITCH."

view of the above we have given our opinion of .what the
of rvater should be anil in event the couit shou]d agree, the

the Court should fincl that all land that has been irrisated
I be entitled to their proportion of water then the totat nu"mber

The place of us,e can be determinecl by refening to the proper
pographic sheef the number of the sheet upon which rvill-be
nd Ure location of the lancl .where water is applied is also given
the list.

In the determjnatjon of the proper periods of the use of water
must be remembered that the principal growing period of crops

acres in column No. 2 coulcl be taken as a basis to determine tht,
t of water each ditch is entitled to and if the court should

re to go further and adjuclicate water to each individual the
of "IRRIGATED LAND AND OWNERS, could b,e taken as

basis as this list corresponds to the same lancrs as the above table
lands under clitches.
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fem.
AII of the water used in this stream system was for irrigation

non-use for over ten Years.

WATER RECORDS OR FIL INGS.

is during IIay, June, July and Arigust' - {9wever, 
there are crops

such as 
"uttutiu, 

winter oa-ts, wheat and fruit trees that grow some

or at least are alive d'uring the other months of the vear'
The aoe"ug" rlse of water tluring various periods of 

,the 
yuut'T

duly describid uboo" *h'"q was calculat:d b: th:;:*1,11-"".iJ
trr"'r"il.tt ;;;;;;.r of years under the Pecos rrrigation Sys*

of land, domestic ,and" stock purposes excepting a small flll 
"p:i'

the upper Ruidoso which we think has been abandon'ed througll

The record of water filings on this stream system in the. offrce

of the Territorial Engin*' i't thu time this suit was broughtlon-'

*irt.a ot the United- StaLs Reclamation Service filing for t* T*-
a""p"";-"t,and- the *pftitutioo by the Rock Island and El Paso

nriffi Co*p"oy fo"'iht change of t\" ":." of the water as here-

;;;r;'mentioned and the actioi taken ly B. Territorial Engineer

i;-;;;;ti* From this action of the Territorial Engineer an

;pp;;; i-ur'*ua. uoa opo" upptut the action of the Territorial En*

gineerwas sustarned.*'";;;";;J 
"ilrt.-"u""- will be forwarded.^to the courts- 

,3i9*-

Xt.'"tlol#Jllt"i il;;;. 
"u"a 

tr'ut suitable mea'ng, bg-rrg1ided f or

;;";;-tl'"c of stock, etc' No' 16.1''uy 
Merrill H' Fisher' on'

I\[ay 11, 1908, for po**too the Ruid'os'o'"not approved bv.the En-

gineer, same being .o"ni"tiog and subseqrrent to the Lee filing'

:^ 1i;.'fi0 ;t c ft w*gnir6 et al'' fiied Mav-3rd' '1e0e' on th1

Ruidoso for power p*p"it', not a3nro5tl by the Engineer same

being'confiicting and subsequent to Lee hlrng'

No. 365 by James'il;;;;, fled December 18' 1909' on the

rroolo for rrrigation. sam,e held up pending adjudication.

tion to the above tt e'" t'as probably been llings 
made in the Coun-

ty Ct"rt * o{fice on a great manl "f" 11" o-ld ditches'

Since this suit was ito"gftt thu fo1lo*iog fiIings {or ^permitS 
to

"pi'"p'i"il *ut " n'vJ*? .*4' ;.I-",iit::}9lli*5-ffil
:i:i"ti" [t;;i;;,'igos, ";]" Ruidoso for power purposes' .*]i:l'
;; il;"#J p"oola"J'th" -wate" *?: ,Tl":"^1""*":.*^:l'?::
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TABLE I .

of Acres and Average Use and Duty of Water in Each Ditch.

"A t ,  .  .  372  .77  1g .31
.  . . .  . . .  5 2 . 0 8

1 0 0 . 2 0
.  .  .  . 9 5 . 7 2

(4 )

o . q  h t

E'6-3
7i .,'@

;t - -. i-  
rF r  I

b ! €  h Y

f; Eg{{
i  r E  c i
< E E F 3

7 .2  43 .+9 ?3 .9
L . 2 5  4 I .  ? 0 .
2 . 8 4  3 5 .  6 0 .
3  . 6 7  2 6  .  4 + . 2
2 . 5 5  + 7 .  7 9 .

.15 252 .  428 .+

.131 252. 428.4
7 . 8 9  5 3  . 4  1 0 ? . 8
3 . 9 8  4 6 , 7  7 9  . +

.98 72Lt3 205. '

.7+5 194.  329.s
1 . 9 3

. 6 4  1 0 9 . 8  1 8 6 .  7

. 9 9  8 2 . 8  1 4 0 . 8

. 8 7  3 0 . 5  5 1 . 9
1 . 1 5  + 8 .  8 1 . 6
1 .03 73 .  724.7

.72 66.7 114.4

. 2 3  1 6 1 . 6  2 7 4 . 7
i 0 . 9

. 6 7  8 0 . 0 7  1 3 6 .  1

2  . 6  4 r . 6  7 0  . ?
. L t

7 . 4  8 4 . 5  1 1 1 . ?

(3 )

i F

9 -

2';

( 2 )

o

6 a
. . 4

v 6
q i;':i
: , ;  Y

Ei. : '3

(6 )( 5 )

AME OF DITCH

L , \ l

;3  EE
f;F ffsg
F ;  E r g
- = ^  F  o t
o ;  ! ! x
r,9 ;9:
E!  6BS

t1ry a9

2" I7 .69

.7r8.72
&  R .  V i j i l . . . . . . .  1 1 . 3

Lv r .Ana l l a  . .  ?g . I z
a  S p r i n g s r  . . . . . .  . .  Z i . Z g

T o r r e s  . . . . .  ? 0 . 8 1
. & P . A a a l l a  . . 8 2 . 0 3
.  Chaves  Sp r i ngs .  . . . .  26 .b8
.  Gonzales .  . .  .  60.0J
, t rk lanci  (Boni to)  . . . .  ?5.19

& Vorwerk. .  48.08
X'ritz & G. Gonzales. B?.1g
X ' r i t z  Sp r i ng  . . . . . .  S i .Zs

D i t c h  . . . . . .  . . . . 4 0 . ? 0
C h o s a s  . . . . . I 0 + . ? l

X'ritz Spring . ZT.ZE
Eljtz . 62.56

r . 7 4
2 . 4 6

o , + J

? . 2 0
19.43
93 .25
6 . 8 9
1 1  . 3

1 5 . 1 8
o . 6 D

70.4
1 + . 6 3
6 . 2 3
? . 8 9

, l  2 A

7 . I 7
1 . J a )

40:70
72.65
1 0 . 4 0

. o  I



100 sEcoND BIENNIAL REPoRT

TAtsEE I I .

Number of Acres and Average'UFe 'and Duty of Water in Each Ditch'

NAME OF DTTCII

(6 )(5 )(4 )(3 )(2 )(1 )

,EEsEiEiEEI;E
e E : ; a H : : i ; i ! E ; i

Dow . . . . . 2 2 . 7 5  8 . 5 1  0 ' 0
?  . 5 0  1 . 0 8

.+9

. r o

1 8 . 3 5  1 .  ? 1 "
' o J

. 6 7
1 5 . , 3 8  1 . 0 0
1 1 . 3 8  . 4 r
2 3  . 5 8  1  . 0 4
L2.39  2 .3 ' ,1
8 . 8 6  . 4 2
5 . 1 3  . 8 4

.  aory

1 . 6
1 5 . 3 3  9 . 1
4 . 3 +

1 1 . 6 1  1  . 3 8
t . ? 7

1  . 0 3

22.19  38 .  ?
2 1 . 8  3 ? . 1
L4.+ 2+.5
3 6 . 5  6 2 . 1
5 7 .  9 6 . 9
5 3 .  9 0 ; 1
31.4 53 .4
82 .5 t40 .3
7 2 . 3  2 0 . 9

102. 773.4
1 4 .  1 2 5 . 8

1 8 1 .  ?  3 0 8 . 9
59 .3 '  109 .8
2  . 8  4 . 8

2 8 . 5  4 8 : 5
5 . 7 2  9 . ?

9 1 .  1 5 4 . f
6 5  ;  1 1 0 . 5

1 ' .  C h a v e s  ' . . " '  2 3 ' 5 9

H u l b e r t N o ' 3 .  ? ' 0 6

Hulbert No. 2 . '  t?'o+

Hulbert No. 1 ' 95'33

I - , aws  No .  2  . . .  '  28 '07

I r a w s  N o .  1  ' . . . ' . . . . "  1 9 ' + 5

Lincoln ' '  83'49
' I i t s w o r t h  . . . . . .  4 9 . 8 9

Protectora 108 '47

Prov iden t i o  . . . . . 176 '22

Sed i l l o  " '  ?8 '31

Cruz d,e Jara . . . 49 .84

Nicanora 18 ' 70

G o v t .  S P r i n g s  . . . . . . . . '  + 5 ' 3 9

L l f i 2 .  - . . 5 2 ' 2 9

OId Salado 6 '62

S t a n t o n N o . 3 .  . . 1 2 5 ' 6 1

S t a n t o n N o .  1 '  8 2 ' 3 6

Parker  "  '  18 '12

E .  P .  &  S .  W '  No .  12 "  1 ' 1?

E.  P .  & .  S .  W.  No.  11  .  '  5 '75
E.  P .  &  S.  W.  No.  10"  11 '15
E.  P .  &  S.  W.  No.  9"  '  3 '03

B a r r e t t N o . 2 .  9 ' 9 2  0 ' 2 6

Barrett No. 1. ' ' 20 '62 3 ' 14
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T A B L E  I I I ,

of  Acrcs and Average Usc and Duty of  Water in Each Di tch.

I (2 )  (3 ) ( 4 ) ( 5 )

AME OF DITCH

101

( 6 )

i; ; e s;;: ;u tE"
: !  EE E:;; EE F:izE 63 g'=i: ; .e =;=-

sg ig iiese F: :gi
P. & S. I[. No. 8

and A. C. Austin . .. .
P. & S. \ \ r .  No. ?..  .
P . & S . W . N o . ? A . .
P . & S . W . N o . 6 . . . .
P .  &  S .  W .  N o .  5 . .  . .

C r o c k e t l . . . .
E. P. & S. \ \ r .  No. 4..  .  .
E . P .  t  S .  W .  N o .  3 . . .  .
E .  P .  &  S .  W .  N o .  2 .  . .
E . P . & S . W . N o .  1 . . . .
W. I .  Robinson No.  1.  .  .
W. 1.  Robinson No.  2.  .  .
G r e e r N o . 2 . . . . .
G r m r  N o .  1 .  . . . . . . . . .
D. R. Robinson No. 2. .
D. R. Robinson No. 1. .
Stephens and Wells,. . . .

1  . ,16 .  595
7 . 4 0

5 . 2 8

L 7  . 7  3 0 . 1

. 8 3  2 + . 8  4 ? . 1 1 3

1 0 . 5 5
1 9  . 1 3
5 . 6 8

6 8 . 5 9
1  . 0 3

1 ? .  5 6
1 8 . 5 9
2 . 9 2

1 9 . 3 8
7  . 2 6

20 .62
I  _ O O

3  . 0 9
5  . 0 9
J .  O O

r y  o (

1 6 . 3 0

. D b

1  . 0 3
2 . 5 2

1 7 . 7 +
4 . 2 9

.  u d  4 . 5

.+1. 12.0
8 . 7

20.+

. 6 6  . 3 4  2 2  . 9  3 8 . 9 3

S M , A L L  D I T C H E S  O N  T H E  U P P E R  B O N I T O  T H A T  S E L D O M  H A D
W A T E R  I N  T H E M ,

O N  B O N I T O .

Dugger .60 .Zs
Bon i to  1 .89  .Z I
l ' .  Eraune 1.9, t  .20
H .  C o n s b r u c h  . . . . . . . .  9 . + 2  ? . 9 5  . 2 0
Reed .  .  .50 appx .20
R i c e N o . ? . . . .  . 5 0  "  . 2 0
R i c e N o .  1 . . . .  . 5 0  "  . 2 0
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O N  B E A R  C A N O N .

C.  A.  S tephens .  . .  . .  . .  .  .25
G r a f t o n N o . 2 .  . 9 ?
Gr,afton No. 1 . 5.22
Staten .20 est
ON TANBARK CANON.
Jennings 5.55 .20
G r e e r N o . 3 . . . . .  1 , . 7 7  . 0 0

Numbcr of Acres and Averagc Usc and Duty of Water irn Each Ditch.

NAME OF'DITCH

. 1 3

.47

1 . 6 6  2  . 5 +  5 1  .
1 8 . 6 2
1 . 2 0  3 . 4 2  2 7  . 5
2  . 4 3  '  . 3 6  1 0 9 ,
L .72  1"  .  37  54 .

. 1 +  , 3 1  3 1 .
6 . ? 8  . + r  9 2 .

1 2 . 8 8  2  . 0 1  8 1 . 1
. 2 3  3 7 . 8

l f i ikland, (Ruidoso) .. 6.20
P .  C h a v e s  . . . . . 1 . 3 2 . 2 4
A .  Chaves  No .  2 .  . .  . . .  .  66 .38
S t o r m . . . .  . . . 1 , 0 4 . 2 9
C .  I { i l b u r n  . . . . 4 0 . 1 6
F .  H i l bu rn  .  . . .  ?+ .29
A. Lucero .  .  . .  .  11 .02
M e s  . . . . . .  . . . 3 ? . 6 8
S a n  P a t r i o c i o  . . .  . . . . 1 6 2 . 6 9
D. Gallegos I .83
l { .  S i l v a  .  . .  . . .  3 9 . 0 1
F .  S a n c h e z  . . . .  6 5 . 5 0
C h o s a s  N .  . . . .  ; . . . . . .  5 1 . 3 7
C h o s a s  S .  . . . . . . . . . . .  1 5 . 7 0
L.  Gonzales ,  . .  .  25.19
A .  C h a v e s  N o .  1 .  . . . . .  5 1 . 1 8
-A.nalla and Barragan. . 40.56
Nanagan and West . . .  82.13
I r .  G a l l e g a s  . . . . 2 6 . 2 9
F . C o e  . . 8 5 . 1 5
F.  Coe (Eagle Creek)  . .  6 .80

( 4 )(3 )( 2 )( 1 ) (6 )

{ o

d 5 '..:
B d

o o

h = n
e  = -
5 y L
A F p

( 5 )

F 8

a B

6 ;  . i .  E d 8gE EE $E:
r  - f r  € ; E

:E 8 f; Es?,;
E e  6 ;  q ) 6 o 8

: g  E E  $ E J
€ H  O R  g : E q
F.= Z' i  < F '5 i

8 ? . 9

46.8
1 8 5 . 3
9 1 . 8
52.7

L56.4
1 3 ? . 9
46.8

6 .  ? 9  . 9 3  7 0  . +  1 1 9 . 7
. 4 . 0 6  L . Z z  + ? .  7 L . 4

. 4 0  I . 6 4  9 . 6  t 6 . 3 2
. 6 6  3 8 .  6 4 . 6

6 .9?  1 . .42  36 .  6L .?
3 . 2 9  1 . 1 3  3 6  . +  6 1 . 9
5 .35 ' ,  .?9  282.  +79 .+

. + 5  5 8 .  9 8 . 6
.23 .42 202.7 34+.6

1 1 .  C o e  .  .  5 3 . 7 9  2  . 0 6  2  - 2  2 + . 5  4 L . 7
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of Acres and Advance Use and Duty of Water in Each Ditch,

AME OF' DITCTI

( 4 )(3 )( 2 ) ( 5 )  ( 6 )

:  d h

b !  F E
! X  q i i

E F  g ;
E E  i 5 =
3fr E=i
A i  E q ;

a* i= 5 iE;Ei ;g *sa;E'E 5E 'El eH
o ,  N E  ^ . = : -' / < E  q 6  U  h * j

ig ;c irs$s
C o e  . .

Gonzales
Sanches
Silva .

yal & Norman.. .

I

Nor th ,  .  36 .58  y  .80  .Zy
t h ,  . . . 1 8 0 . 3 2  z z . s r  1 . 0 5

2 8 . 9 2
2+ .90
+ o .  _ t J

6 0 . 6 2
I + . I 4

7 . 9 0
I7.45
1 1  . 6 ?

J . O t l

32 .96
27  .49
24 .65
7 0 . 0 2

. o J  . d u

I .  D ' I

I . ' I D

5 . 0 9  7 . + +
.+7

l q n R Q

o o
.  t a )

. 4 0  . 4 L

. 2 3  . 6 3
o .  l D  . ( l t )

3 . 2 3  . 3 1
1 . 6 6  . + 3

1  1 r yr . I t

3 5  . 7  6 0  . 7
1 6 . 3  2 7  . 7 1
? 3 . 5  5 3 . 9 5
4 0 . 4  6 8 . 7
30 .08  51 .1+
1 5 .  ? 5 . 5
5 3 .  9 0 . 1
2 8 . +  4 8 . 3

5 . 7  9 . 7
4 8 .  8 1 . 6
88 .6  I 49 .6
55 , .  93 .5
5 9 . 8  1 0 1 .  ?
85.4 145.2
+ 4 . 7  7 5 . 9 9

735.5 230.4
8 3 . 6  I + 2 . 7 2

1 0 5 .  1 7 8 . 5
9 + .  1 5 9 . 8
+9 .4  83  .98

3 6 .  ? 4  3  . 5 +  . 3 5
43 . ' , J+  28 .33  .46
2 9 . 1 8  5 . 9 5  . 5 9
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The..Fol lpwing Pitches, on Lit t le Eagle Creek We-re Dry Alrnost '

Summer .

NAM!] OFl DITCH

( 2 )

b s
^ O

z8

L t s

6 . 9 4
L a n e . .  . . . . . i . .  4 . 0 0
Peoples 2 'I4
Hages 1.91
W e s t  . . . . . i . . .  2 . ? 3
Humphrey 1.94

SMALL  D ITCHES ON EAGLE CREEK '

Philips
W. C. N. I l ightower,. .
S tephu rson  No .  1 . . .  . .
Stephenson No. 2. . . .*
J. C. Hightowet, Jr...
J. C. Hightower, Sr. . .
Stewart
BurrelI
Gilmore

E h

E.o
F 3

E€
d 9
F 5

AB

(3 )  (4 )

, !  : : 9  c t

;H $: i i
:il fiEE'
O €  o u  . d

HE tsBE
!E Hgl"ao
rg  SEg iE

( 1 ) ( 5 )

r €
e :

B"H

o ;

Gilmore
Brooks

20 "0?  .L+
3 . 4 7
G  . 4 1 .  1 . 1 1

L + . 3 8  , 1 . 6 9
8  . 7 6
7 . 1 5  3  . 0 3

18 .06
3 . 2 2
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,  T A B L E  I I .

H A R G E  I N  A C R E  F E E T  B Y  M O N T H  A T  G A G I N G  S T A T I O N S ,
H O N D O  R I V E R  A N D  T R I B U T A R I E S ,

H O N D O  R I V E R
Picacho Border Diamond ,'A,, Inlet Hondo

- 
Reservoir

908.

une
uly
ug.

2073 .  1410 .
1146 .  796 .
4908 .  353? .
5616.  3?44.  Appx.
308? .  2542 .

2+58 .  1578 .
2263.  1895.
22+6.  2377.

1196 .
1 J .

2188.
3834. Appx.
2084.
648.

1603.
1?40.

. 0

. 0
0 5 5 .

15?2. Appx.
8 ? 3 .

0 . 0
100 .
3 8 0 .

River

below

inlet .

400.

528.
423 Appx

0 .
0 . 0

: a  I

0 .

1ar.
rpr.
LA.'l

une
r r l - ,

.119.

otal

908.
[av

23,792. 17,9?,t.

2333. 2202.
1628 .  15?8 .

8 1 ? .  6 7 7 .
1035.  4 l -39.
992.  3,13.
qry_t rry?

27+5.  1404.
5000.  .+680.

12,206.

1  3 1 6 .
653 .
143 .

I  r ) .

0 .
100.
9 ' r? .

?93?.

. f o  t J .

o / . +

0 .
0 .
0 .
0 .
0 .

1 8 7 .
4+3.

1 9 + 5 .

0 .
0 .
0 .
0 .
9 .
0 .

a ) < +  -

756 .2

1 5 . 5 ? + . 1 1 . 5 9 6 .

B O N I T O
Bonito Pipe Line. Augus.

6 5 7 . 4  + 8 0 . 2

R I V E R .

Stanton.  GovernmentSpr ings

6074.

une
ulv
119.

6 )  t Q

4 3 0 .
: i50 .
1 8 7 .
1 q  I

l  a r :

, J D I .

9 0 1

7 .
0 .
0 .

i s? .
1 9 0 .
27?.

1 5 9 . 1477. o + t  . 5 8 9 .
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Date. Bonito

1909.
J.an.
F,eb.
r\{ar.
Ap".
I\{ay
June
J."1y
Aug.

Total

Date.
llay
June
Juiy
August .
September
October
]{ovember
December'

'Iotai

Date. 
-

1909
.ianuary
I'ebruary
March
April
Muy
June
July
August

SECOND EIENNIAL REPORT

Pipe Line.

6 7 .
? 1 .

1 5 8 .
3 0 9 .
210.
8 3 .

141,
209.

Augus. Stanton.

\ L ? .  0 .
105.  ?, .
28't . I43.
599 .  2+9 .
3 0 5 .  0 .
2+3 .  0 .
349 . 193 "
561.  205.

Government Spri[gs.

19,7.2'  
1 ? 1 .  

'

2 1 8 .
ice.

1 8 0 .' 2 3 L .

1 3 0 9 . 2567. 792.

RUIDOSO RIVER,

qRru
j

r
i a 2L0?

2071..
1966.
2059.
7287,

ice.

11.485
Coe.

ice.
' ice.

5 9 9 .
1312.

3 3 1 .
392.
324.

Total 3018.
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T A B L E  I I I .

L O S S  O F  W A T E R  I N  S E C O N D  F E E T  O N  H O N D O  R I V E R ,
B E T W E E N  D I A M O N D  J ' A N '  R A N C H  A N D  R E S E R V O I R ,

At Diamond "A,,

y 1 8 . .  . . 5 5 . 0 4

I y 2 8 . .  . . 4 9 . 5 J
8 .  . . .  . .  . .  . .  . 2 ? . 8 0

1 c )  A e
I ! . U r )

1 1  n n.  , . . . r a . o t )

. . . . . .  5 . 0 0

. . . . . . 4 . 6 3

At Reservoir.

2 I . 9 2
0 . 0

Jr ly 29,22".84
6 .  ? 9

Loss.

33.72
28.74*
2 6  . 8 1
21 .01i:

1 9 . . . .  . 2 1 . 8 9 0 . 0
y 2 8 . .  . . 3 6 . ? 0I  p o  . .  . . , 1 r . ' / u  1 4 . 6 6  2 2 . 0 4
Water stopped running at Reservoir evening of May 27th.

f After heavy snow.
At Border Ranch. At Diamond ,,A,,. Water used. Loss

Between.

B E T W E E N  D I A M O N D  " A ' N  D A M  A N D  D I A M O N D  ' i A , ,  R A N C H .
At dam. At Ranch. Loss

0.0 (Feb.  ?8,1 sec.  f t .  a t ranch)  8.41
0 . 0  1 .  ? 8
0 . 0  2  . 0 5
0 . 0  2  . 7 0

B E T W E E N  B A R  I I H ' '  D A M  A N D  D I A M O N D  I J A "  D A M ,
Above  Ba r , 'H , 'Dam.  AboveD iamond , ,A , ,Dam.  Loss .

h 1
30

.)ty

z4

8 . 3 6
8 . 1 0

H. Di tch 0.0
0 . 5 0  2  . 7 0

n  1 r y

3  . 0 6
0 . 0
a . a , )
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Date.

1909.
Sept.

SEICOND BIENNIAL REPOB,T

BETWEEN BORDER f iANCI= l  AN'D BAR "H"  DAM'

At Border Ranch. Above Bar "H" Dam' Loss'

1 . 9 52 8  .  .  . .  . 3 3 . 1 5

Mar. 1 13 16

, \ p r . ' 3 0  . . .  ' . . 1 2 . 0 0

M a y  2 ?  . . . . . .  5 . ? 7

J u n e  2 4  . . . . . .  5 . 0 0

3 1 . 2 0

1 2 . 5 3  ' 6 3

11.16  1 ' .74

E  O O  0 . ? ?

n ary
+ . O O  v . u '

i  j  
- !  

:  t  :

TABLE IV .

No water
Border d.i
Water in

Border di
No water

Border di
Water i:r

Border
Water in

Border di

L O S S  O F  W A T E R  I N  S E C O N D  F E E T  B O N I T O  R I V E R '

Date. North l-ork. Bonito' Angus' Parker' Stanton Stan

No. 1 No.

2 . 8 1  3  . 9 0
3  . 2 7  3 . ?
5  . + 1  ,  + . 5 2
8 . 8 2  1 9 . 0 8
4 . 7  6 . 4

t . 3 4  1 . 6 ?

4 . 9 0  + . 6 +
3 . 6 5  3 . 0 3
c . 0

7 - . 9 , .  - i  . ,
6 . + 5  9 . 5 0
1 . 3 3  2 . 0 8

2 . 0 9  1 . 5 9  1 . 1 1
0 . ? 8  0 . 9 6  0 . 7 2
4.18  3 . '60  3 .4L
1  . 0 0  0  . 6 3

4 g

9 . 6
C .  o . ,

r . o
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I T E M I Z E D  C O S T  O F  H O N D O  H Y D R O G R A P H I C

In favor of

J. W. Lewis

Sale of horses, etc..

1 0 9

SURVEY,

Amount
. $  1 7 3 . 2 544+0

4439
446I
4576
+o_tc

4544
+644

J. W. Lervis. fiE.?,d
C. H. Neei.  r+5.25
J. W. T,ewis Z4Z.B5
J. W. Lewis ?28.6?
C. H. Neel

Ir. t*::, ,,,,:r: :,,',,,, ,,,,,, lllit
J. W. Lewis 4il.7y
C. H.  Neel . .  zE+.70
C.  H .  Nee i .  180 .25
C. IL Neel  8b.05
J. W. Lervis 689.85
C. H. Neel
C. II. Neel. 115 . z0
C. FI .  Neel  $2.4 i
C .  H .  Nee l  130 .85
C. I I .  Neel  186.p0
C. I I .  Neel .  1d1 .10
C. IL Neel .  r?E.zn
C .  H .  N e e l .  . . . . 1 6 1 . 3 5
C. II. ISeel 140.40
C. H. Neel. 88 . 50

M"l l l "an . . . .  25 .00
v .  L .  D u l l r v a n . . . . .  9 0 . 0 0
C. H.  Neel .  .  +s .25
C. D. Miller 26.75
\ r .  L .  S u l l i v a n . . . .  6 0 . 0 0
Meade Neel .  .  Z.Zb
C. TT.  Neel .  .  20.00

4681
4150
4'./48
809

4808
4906
5031

15042
5t94

5?16
47

6987
104+

6039
6?72
6382

ryoo

11247
17242

6136 .34
5 5 . 0 0

To ta l  cos t  o f  Su rvey .  . . . . . $60g1 .84
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the Judge of the tr'ouru

T*;'};'J;T;:t"_!i.:;ff 
'1,"T[T'",.]:"*il;x;,'fi 

hxlor March B+, rgbs. ln_r,___"LJ'#,# #H#,:"f#lff:
l"?;:f;f fil?.1#f:r"i"llj *;';g"-ir& and rrrigaiionmpany, et al., Defenclarits, for th" C;;;;;";iilffi:.il:-fl:l:

;ff[Y"?'Tlq:*ll,ll:_I.y,:f the Rayado niver and srreamthersef, r herewith rruuu'*J il"..#:; ffirll,l_-3ffi]yours very tiuly,
VNRNO\T L. SULLIVA\

Tcrr jLor ial  Engineer.

INTRODUCTION.

lirfi.:lt,::g"jT:::n:l l:: hi* rrieci to make ft as brief aso]:J:t^::':.ing aii inpo,"tno_r ;o;;.: ;;;,"ffi il n iil,:t,:;
.arrlnged a great deal of the data ;r,- tri,,l,*-, *^--^ r,yering it ;;c;.:; ;; u ;;' J;,j:i #:': " 

'; 
fJ :iXfff # ;T;Jl;:

f,|. 
U*, is presentecl eracflr. ", f",rrra" lr,ir.n the survey rvas

pinions and suggestions gatherecl from an engineering stand-t rcgarding causes and effects aro ,l;" ; i";;I as to prioritv .d,Afa? -i-L+^ :-^ --.: o --^-, but no sugges-as to priority water rights "r". ;i".;;; "T r&iil.ff";:j
R A Y A D O  R I V E R  A N D  T R I B U T A R I E S .

t1}.j.^ry;"tmap 
of the ltsy2d6 Riyer ancl tributaries is shown

The Bayaclo lliver rises 
_jn the Sangre de Cristo }lountains in

f'Jir?:,*,,?"*:,ri ̂-T* nu;,uao i""dlh macle by the junc.m of the Agira l.ria *J.iyi;;d;;iibil,'l:'Jl;i.#l;
ll ;.":,:*tpf 

n,-^the North n"* "".iir* 
"io,rito 

Cr.eeti. Th ese
lff ff ',fi Jl' "fr .,,1l" tiq' o * iog' 1'h'; ; ; 6pi; Hffi:;, j iT;
;inn nf +.r";. ̂ +_^^- - ^ 

e ilischarge from spiings. The nnnertion of this stream nn** tt roogt.* *r-*"lru"li:, .il;"r.ll.Jivily timberecl mountair
,t twn milao .L^_.^ * ^ 

r^:o.rrr[_o, coming out of the ,nouotuilrut two mites above the, Abre'. R;; ;rj:.;.'*Hilrili::T,r::
lf;;:T?. "" ; *';" ***::--ri F ilii##" R iver ha s a goo cl; ;tr",?Tlff"fii *:"ffi}#Hl,ri,';l i:.l,H ;lffi j;.iif
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rvith similrrr cler.ations in e great rnanl' other q?ttt:,1^^"-1...'|1]:

r-t1ii"tf- 'Ihe section of the i'iver as colered' bv the topograpnrc

sheets, which accpn,n;;; il,tt t1;qt;U lres 1n 
toivnship 25 north'

ranges 18, 19, 20 ancl ;i;Jl" C6Na* Countr'' 'Ihe river js clircct-

lv a tributary of the 
'Cilu,|o" 

and later bccomes a part of the

Canaclian or Recl River S-vstem' , .";ilI;;;- 
comprislng thc irrigable n'::t 9f this vallev 

T1:t":^tl:
ti"""ffy S""4. Tihe ch'aractn' of th* soil is a blach or" \'ery ctarli

loam and sufficientlY ;;;tiy;; -ott it light ancl susccptible to cul-

tivation soon aftcr l*ig"'ti*' The lands. slopc towarcl -the. 
riv;t

at a grade rvhjch is ":i;,*J t: .dt"i".os:- ?]tt'""1*1. 
near the intalie

o L  f  t ' "  \ - r l , l c z  D i t c l r  s o n r c  r r r a l s h  l r n d  i s  1 o  b c  l o u r t ' t '

The sulvcr .f ih. ;i;;t ;rLs brorLght "5oo1 11' thc petition of lhe

Farmers' Dcvelopment Co-po"y oi.Springer' N' {'l to hal'e thc

,rld vested ivater lights ntor-,i' tttit river acljuiligi:11 l'r]' ",t: 9tI'

in orcler to iletermine tht oiot"tt of r'vater availablc for their ap-

oi;*ti." to approptia; t;"t"t of the Ra;'ado Rirrer 1i1ec1 rvith Ter-

iitorial Inigation U"gi"ttt October ?' 
"1906' 

T}re Cour:t of tlre

l'ourth Juclicial Disir-ict frclercil on l'Iarch 4' 1908' tbat this

oftice make a hvclrographic survey antl ftrnish it with a rcllort upon

;;; ;"i;;.bu it -ish;;ake from thc data thus recei'ed an adju-

ctication of this o'ate, in accorclance rvith tTr': laws of tlie Territo'r1''
- 

A- ; supplcment to this report we arc attaching for 1'our in-

tor-uiinn'J .opy of int fi1ing1s niacle for rvaters of this rivcr in

the offic,c of Territoriai l"igoiio" Engjncer as well as Tertitoriai

En.rineer. These apfhcotiolttt ot filings give the c1a-tc the app'li-

cation rvas receivecl, i'hethcr or not it rv:rs approvecl' amount of

rvater claimecl. iand. to be ii-rigatecl, aruount of pon"tt to lie clevel-

of..i, i.t fact, they are eract copies of thesc filings ancl thc action

t l kpn  on  cac l r .
Beforc tahing up the boclv of tliis repott' which clcals rvittr

critchcs ancl lancls irrigatccl, ii nig'ht be rvell to outline briefly the

lecencl o{ ciraractcrs.r-*.,1. 
-The 

iocation of various $'eirs ancl gag-

i"?'J.tl""_ "p." tl* ditches ancl river is representccl by a star, the

acreage ancl crops proclucecl are clesignatecl ijy figures' the compari-

ti'e ele'ation oi t-l,,. plaintable stalions by a circle ancl el'evation'

f)enornination us,e[ 1i'h{rn .*pecifying amounts of watcr is in sec-

onrl-{eet, the rainfall in inlhes'- In case of floods or unusuallv

lriqh ivaicr lasting for onlv a short periocl for an hour or mole the

4ischarsc is not incl.c]ecl in the ou.ioge floulJ mention. ho*e'cr, is

u,a,l. ni .,rroe as intormation as to storagc possibilities'
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CAUSES-  FOR SURVEY. .

) , r l

This survey was la,rgely mactre necessary through the Farmers'
t Company, which Company themselves, ancl their
had filed notice of intended appropriation of all regu-

ancl flood waters of the Ilayado lliver uncler the Law of 1905
the purpose of irrigating ten thousancl acres of land, thus, it
nece$sary for this concern to lrnolv ryhat amount of irriga-
rights there r'vas tLpon this stream in order that they would
th'e amount of water their riehts rvould entitle them to so

conlil tletermine the amount oi rvater that was left for their
ject.

This project is the first project of any size contemplated for
use of flooc1 waters from this stream, they having alreacly con-

one of their reservoirs antl the question of the construc-
of the ,s,econd depends largely on .whether there is sufficient
for the construction of the second reservoir.

A B R E U  S O U T H  S I D E  D I T C H .

In covering this survev I am taking uir the ditches and clisposine
them in turn, according to the location upon the river. Upon

I one and two are shown the alignment of ditches, fences
divisions, roacls and the rivers ancl creeks: the location of

ildings, weirs, hills and gaging stations and the approximate
in large figures of the lanil as compareil wiih station

east boundary of H. i\{. Porter Ranch which is an assumed
ion of one hundrecl feet, ancl the l<incl of crops and the area

The Abreu South Side Ditch is the first ta,kins water from thr:
ryado River. The heacl-gate is located about one-half mile above

iber, 1909, its florv rvas 3.20 seconil feet. I misht state here
t the following averagcs are basecl upon a 1,.u, ur,rd u, acldiiional

riod of three months which gives us the periocl covered bv the
rvey and aiso the mean fol th,e year ancl ihe mean for the irri-

season. The acr.cage under this ditch in 1g0g when the

he Abreu Resiclence. This ditch carrieil a mean flow from June,
908, to June, 1909, of 2.4? seconil feet, and from June to S,ep_

survey \yas macle amo'nted to p53.80 acres and the duty of water
ior the first mentionecl periocl was 199. acres per second foot for
the second period the duty was ?9. plus acres. The crops raised
uder this ditch consisted principally of alfalfa, corn, oats, etc.,

outlinecl on sheet twelve of the maps attachecr hereto ancl macle
part of this report. There are I6Z.iZ acres uniler the alignment
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of thjs' ditch which arc not bnt could be irrigated. The lands

arc all ovnecl by l{rs. P. R. Abreu.
The hanclling of the rvater is clone jn the average manner ancl

the cluh'as ouUinecl above coulcl, rvitlr proper supervision in its

clistribltion, be rnacle to leach as hig'h as three or four hunilrecl
acrcs to a seconrl foot. fhis statemcnt applies to the other clitches

trs ri'ell, the principal troublc beinS tha,t thc rvatcr has not alwals
L-.een at the clisposal of the irrigators rvhcn it rvas nccilecl. \\riih

a, storago.*ts,ttrn aLrove this iancl and the business of ihstlibltion
placcrl in ihc hancls of a l'atel rnastcr the dutv uou1t1 lru rtracle

ver-v high provitletl the rvatcr lvas econonrically applieil nircl the

soils rvcre irroperlr 'cultir-atcd antl carecl for so as io conserrc thc

rnoisturc alcl si,iil be l'itliout hnrdship to the fanners. Thc rrater
rrot usrccl floin thjs rlilch durirrg' r-arious periocls of the scason is

t,astecl back jutq thc rivel lrv l'httt i-q lrnown as tlic Abretl l\-zrste
Ditch. 'I'hc aurount oI rt'irtr:tr ihns r"ettniecl to the rilcr'has been
rccordecl ancl n.c finrl that thc ar-erage return fol thc first r'cal rvas
t.20 seconrl fcct antl for the otl ic.r t lrree rnonUis a flow oii .3i scc-
oncl feet. In compting thc aniount of water jn the SorLth Sicle
Ilitch, t}e arnount rva.str:cL ini.o thc rivel has becn cleclucted from
the total florving jn this clitch at its jntal<c. The clops. lnrlcl thjs
tiiich, dirl not appcar to have suffcrecl nt anv tiine for the laclt of
rvater. At the point of the intalie of this clitch thc rccorcl of thc
llor'v of Urc rir.cr for thc first r-ear r\:as r, mcan of 8.12 anr.[ for the
threc months ?.91 and. for the remaincler of the vear 1909 the
avcragc flol. '  l 'as 10.21.

A B R E U  N O R T H  S I D E  D I T C H .
(See  Shee t  1 . )

Tlhe Norili Side ,\llreu is the seconcl clitch taking vttcl from
iiie llar.ado llir.cr. Its hcad-sate is about three or four irunclrerl
fcet bciol. the Soutb Sicle Ditch. 'Ihc alerage fiori'rras .9i' scconrl
feet for thc r,car from Junc. 1908, to June, 1909, for June, July.
ancl Argust 1.86 iecorcl leet. giving a clutv of 110.8 acre-q for
the first pcr:iod anrl 5?.8 for the scconil. Consiclerable l.atcr l',astes
haclr into the rir,er frorir this clitch at the place i.narked "n'ateting"

on sheet 1. The lanii irrjeatecl amounts to 10?.51 acres har-ing
an area also of 96.'f2 acres that is not irrigatecl uncler thi-. ditch.
l'hc lancl is unclcr the same orvnership as in the other casc.

rhe Abre* w".r" i:;;'.Ii:;';f..9#. ","." just above the
heacl-.qate of thc lrarmets' Development Company's intal<e canal
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T!: , tu* . r 's  
DeveJopment Companv has t lone a greal  r lea l

development worli by the constnrction of the Intake banal ancl,oir No. 2 into which it runs and also the main ouUet canal
the Reservoir to the lands irrigatecl about two miles lower

the_vailey. Certificate of constrriction of ."-; h*"L_';;;;
ecl by the Territorial llngineer. The intake canai is very s,s11ilt ancl has a capacity as sIt {orth i" thJ; ;;ph."ti";;i;u;;;,re second feet. This canai runs for about a niiie to tnn nur.r_

ir. Considerable difficulty hasr been experiencecl by this Com_ny owing to the seepage from the Reservoir. ,fhi. gr.uf ;bJ;;i;
I recently been overcome. The jands irrigated frJm this reser_
r consists of between fifteen to eighteen hundred acres of lancl

mostly.to, oats although o ,r.r*'-ir., of the famiiies vho have

":l.l:]- lt*t 
ha,ye done considerable garclening work. Theproduces abundant lv  :  '

r- .r,. lno some twenty new families have orDulrcimg new homes and preparing to fann uncler this pro_

, "I|tj,nJ:1.:.1- lr:,retardecl .o-.*Ant o",irrg- to the passage ofact of 1907 just at th:-putg{ when they ivere mal<ing tlreirgs under the act of 1905. This intermediate position entailedtclerabie time to adiust owing to the differeni forms, etc., asired by the Territorial Engineer
The average amount oJ rvat"er taken through the Intal<e c.analas 4.14 from June, 190g, to June, 1g09, uta Z.ZA seconcl feetI June, July and AugusNa909. 

'The 
a.*.lpti"" uoA .upu.ltyReservoir No. Z of this Company lvili--;;'ioorrcl under theirplication attached hereto. fir"'Corirpu"y Jia ,rot have as muchtul u: they desirecl for their use, h;;;d;;ev now have fromrout fifteen to eighteen hundrecl u..., ._a." cultivation lyingrder this Reservojr. Quite a litfle seepag; from Heck Arrovorgmating from the reservoir has been tat e'n ttrrougir;h; i;;iil;tfl 

P_ 1l: 9.-p?"/ to use oo tn.i, oiJ-"ur,.rr. The tocationiof ihe lancls irrigat-ed irom Reservoir No. i ily 'r* tr'arme/s Dever-
,o11;1t 

Company is shown on the blue prirrt"utta"hed to th;u;m thts report.

the amount of water wasted back into the river through it has
given above.

A K E  C A N A L  O F  F A R M E R S '  D E V E L O P M E N T  C O M P A N Y ,

M O R R I S  A R R O Y O .
Morris Arroyo is a swale or draw carrying water only in timesheavy rains' such flood water is .;t;i"d';rtt"ncr used for 're irri-gation of 82.86 acres of vega ru"a. 

- 
fo ".;;;rHrr;i;l: h'J;
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50.C8 acres. The water duty as shown on sheet 12 was 93'1

ancl 40.2 acres. The Abreu Irower and the Abreu South Side h

a small acreage in common but just to what extent we were t

to determine. These two ditches shoulcl probably be consi

together when ascertaining the duty of water, computing the

as-e under both ditches with the mean flow in both'

SEOOND BIENNIAL REPORT

ABREU LOWER DITCH'

The Abreu Lower: Ditch has its head-gate just below the

ioose soil and a great deal of.water is lost by seepage.

C L O U T H I E , R  D I T C H .
(See rSheet No. 4.)

C,anal,-of the Farmer's Development Companv. It carried

the year an average of '54 and for three months 1.25 and irrigt

of lhe water leaving the Chandler Ranch is dropped into a

arroyo and necessatily a goodly portion lost, This ditch is a

one and very s'teep along its upper corrrse passing through a

of this arroyo as it contained nothing practically except for a

hours at a time and which would have been difficult to have gc

The vega consists of merely the flooc1 iands coler'ed by this

The Valdez Ditch is the fifth ditch taking water frorn he

Its heacl-gate is possibly one-half mile beiorv the Farnaer's

rnent CoirpanS/s tntat<e Canal. This ditch had. an average fl

of .91 for the year June, 1908, to June, 1909 giving an avera€p

five hunclred uttd. fiou acres per second foot' The number'of

irrieated was four hundred sixtli aa4 twenty-six huldredths'

rljtci covers land owned, bv the n'armet'sDevelopment Corn

VALD'EZ DITCH.
(See Sheets Nos. 2, 3, 7')

J. M. Valdez, tr:r. Chancller, and Manuel Valdez' The ac

under this ditch is in excess of what should- be irrigated' from

water used as the lands of Manuel Yaldez' ranch were very

irrigated. In this case ,the lack of water is due to a great

The Clouthier Ditch is anothler of the ditches tahing water

the lower portion of the Rayado and is located a considerable

tance beioiv the Valdez Ditch. Thq average flow of water was

{rom June, 1-908, to June, 1909, and irrigating abotf 
'182'39 

r

having a duty of. 236.77.
Whlte this duty appears high it must be remembered- that

Clouthier Ditch ierrninates.in a reservoir and cons'iderable

is storecl durins floods and times 
-when' 

water is not -immedj
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used for irrigation. The crops under this ditch appear to be in

fairlv sood conrlition.

VALDEZ-PORTER DITCH.

15ss ,gheet 5 and 6.)

The Yalclez Ditch is the f fth ditch taking water from tlie Rayado'

R A I N F A L L .

;gating 431.13 acres r,vith an average flow for the I'ear of 1'20- second'

'L.t ""4 giving a cluty or use oI 259.2. The lands under this

ditch are orvned by Emilio Valdez ancl Elena Valdez, H. M' Porber

and Charles Springer. The toal amount of non-irrigated Iand is

212.85 acres that lies uncle rthe alignment of these clitches, some

additional rvater for this clitch is obtainecl from the Uracca Creek'

r21,

I[e have given on s"heet No' 11 the rainfall during the various

months occupied by this survey. It rvill be seen that a great por-

tion of the rainf,all comes in the summer season and was r'ery

- good for this section, June having a precipitation of 1.83 and Jul;r
'5.t 

and August 4.23. It is well to bear these facts in mind when

considering the r'vater duty uncler the different ditches' I am of

the opinion that the duty of rvater under these ditches should
range from 200 to 250 acres per seconcl foot' Generally with a

liitle spring imigation logether with the rainfall good- crops shpuld

be groivn if the soil, crops ancl rvater are properly cared for ancl

conserved.
There is another question I believe should be consiclered and

that is rvhether the application of water to vega lands is an appli-
cation to bencficial use. A number of court decisions hold that
it is not. \Yater from manv of these d,itches has been wasteil upon

these lancls. Bv rvaste I mean turnecl out when not needed for irri-
gal ior r  nnr l  f loo, l ing thc vega.  iands.

.  METHODS OF COLLECTING DATA.
.The topographical sun'ev was made by J. W. Lewis, C. 8., during

the month of November, 1908. The installation of the weirs and
gaging stations rvas clone by Robert I-r. Cooper, C. E., and the
v'eir anil gage reaclings were made by R. L. Cooper, A. J. Sense-
man, W. H. SutLon, C. E. The discharge measurements upon the
river for computing clischprge curves were macle by lY. B. Free-
rnan, District Engineer, United States Geological Survey, J. B.
Stewart, I{vdrographer, IJ. S. Geological Survey; R. L. Cooper,
U. S. Geological Survey; and \{r, H. Sutton. All records were
closely checkecl by C. D. l\{iller.

The conputation of r'veir and area discharges was done in this
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the Judge of the tr'ouru

T*;'};'J;T;:t"_!i.:;ff 
'1,"T[T'",.]:"*il;x;,'fi 

hxlor March B+, rgbs. ln_r,___"LJ'#,# #H#,:"f#lff:
l"?;:f;f fil?.1#f:r"i"llj *;';g"-ir& and rrrigaiionmpany, et al., Defenclarits, for th" C;;;;;";iilffi:.il:-fl:l:

;ff[Y"?'Tlq:*ll,ll:_I.y,:f the Rayado niver and srreamthersef, r herewith rruuu'*J il"..#:; ffirll,l_-3ffi]yours very tiuly,
VNRNO\T L. SULLIVA\

Tcrr jLor ial  Engineer.

INTRODUCTION.

lirfi.:lt,::g"jT:::n:l l:: hi* rrieci to make ft as brief aso]:J:t^::':.ing aii inpo,"tno_r ;o;;.: ;;;,"ffi il n iil,:t,:;
.arrlnged a great deal of the data ;r,- tri,,l,*-, *^--^ r,yering it ;;c;.:; ;; u ;;' J;,j:i #:': " 

'; 
fJ :iXfff # ;T;Jl;:

f,|. 
U*, is presentecl eracflr. ", f",rrra" lr,ir.n the survey rvas

pinions and suggestions gatherecl from an engineering stand-t rcgarding causes and effects aro ,l;" ; i";;I as to prioritv .d,Afa? -i-L+^ :-^ --.: o --^-, but no sugges-as to priority water rights "r". ;i".;;; "T r&iil.ff";:j
R A Y A D O  R I V E R  A N D  T R I B U T A R I E S .

t1}.j.^ry;"tmap 
of the ltsy2d6 Riyer ancl tributaries is shown

The Bayaclo lliver rises 
_jn the Sangre de Cristo }lountains in

f'Jir?:,*,,?"*:,ri ̂-T* nu;,uao i""dlh macle by the junc.m of the Agira l.ria *J.iyi;;d;;iibil,'l:'Jl;i.#l;
ll ;.":,:*tpf 

n,-^the North n"* "".iir* 
"io,rito 

Cr.eeti. Th ese
lff ff ',fi Jl' "fr .,,1l" tiq' o * iog' 1'h'; ; ; 6pi; Hffi:;, j iT;
;inn nf +.r";. ̂ +_^^- - ^ 

e ilischarge from spiings. The nnnertion of this stream nn** tt roogt.* *r-*"lru"li:, .il;"r.ll.Jivily timberecl mountair
,t twn milao .L^_.^ * ^ 

r^:o.rrr[_o, coming out of the ,nouotuilrut two mites above the, Abre'. R;; ;rj:.;.'*Hilrili::T,r::
lf;;:T?. "" ; *';" ***::--ri F ilii##" R iver ha s a goo cl; ;tr",?Tlff"fii *:"ffi}#Hl,ri,';l i:.l,H ;lffi j;.iif
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rvith similrrr cler.ations in e great rnanl' other q?ttt:,1^^"-1...'|1]:

r-t1ii"tf- 'Ihe section of the i'iver as colered' bv the topograpnrc

sheets, which accpn,n;;; il,tt t1;qt;U lres 1n 
toivnship 25 north'

ranges 18, 19, 20 ancl ;i;Jl" C6Na* Countr'' 'Ihe river js clircct-

lv a tributary of the 
'Cilu,|o" 

and later bccomes a part of the

Canaclian or Recl River S-vstem' , .";ilI;;;- 
comprislng thc irrigable n'::t 9f this vallev 

T1:t":^tl:
ti"""ffy S""4. Tihe ch'aractn' of th* soil is a blach or" \'ery ctarli

loam and sufficientlY ;;;tiy;; -ott it light ancl susccptible to cul-

tivation soon aftcr l*ig"'ti*' The lands. slopc towarcl -the. 
riv;t

at a grade rvhjch is ":i;,*J t: .dt"i".os:- ?]tt'""1*1. 
near the intalie

o L  f  t ' "  \ - r l , l c z  D i t c l r  s o n r c  r r r a l s h  l r n d  i s  1 o  b c  l o u r t ' t '

The sulvcr .f ih. ;i;;t ;rLs brorLght "5oo1 11' thc petition of lhe

Farmers' Dcvelopment Co-po"y oi.Springer' N' {'l to hal'e thc

,rld vested ivater lights ntor-,i' tttit river acljuiligi:11 l'r]' ",t: 9tI'

in orcler to iletermine tht oiot"tt of r'vater availablc for their ap-

oi;*ti." to approptia; t;"t"t of the Ra;'ado Rirrer 1i1ec1 rvith Ter-

iitorial Inigation U"gi"ttt October ?' 
"1906' 

T}re Cour:t of tlre

l'ourth Juclicial Disir-ict frclercil on l'Iarch 4' 1908' tbat this

oftice make a hvclrographic survey antl ftrnish it with a rcllort upon

;;; ;"i;;.bu it -ish;;ake from thc data thus recei'ed an adju-

ctication of this o'ate, in accorclance rvith tTr': laws of tlie Territo'r1''
- 

A- ; supplcment to this report we arc attaching for 1'our in-

tor-uiinn'J .opy of int fi1ing1s niacle for rvaters of this rivcr in

the offic,c of Territoriai l"igoiio" Engjncer as well as Tertitoriai

En.rineer. These apfhcotiolttt ot filings give the c1a-tc the app'li-

cation rvas receivecl, i'hethcr or not it rv:rs approvecl' amount of

rvater claimecl. iand. to be ii-rigatecl, aruount of pon"tt to lie clevel-

of..i, i.t fact, they are eract copies of thesc filings ancl thc action

t l kpn  on  cac l r .
Beforc tahing up the boclv of tliis repott' which clcals rvittr

critchcs ancl lancls irrigatccl, ii nig'ht be rvell to outline briefly the

lecencl o{ ciraractcrs.r-*.,1. 
-The 

iocation of various $'eirs ancl gag-

i"?'J.tl""_ "p." tl* ditches ancl river is representccl by a star, the

acreage ancl crops proclucecl are clesignatecl ijy figures' the compari-

ti'e ele'ation oi t-l,,. plaintable stalions by a circle ancl el'evation'

f)enornination us,e[ 1i'h{rn .*pecifying amounts of watcr is in sec-

onrl-{eet, the rainfall in inlhes'- In case of floods or unusuallv

lriqh ivaicr lasting for onlv a short periocl for an hour or mole the

4ischarsc is not incl.c]ecl in the ou.ioge floulJ mention. ho*e'cr, is

u,a,l. ni .,rroe as intormation as to storagc possibilities'
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CAUSES-  FOR SURVEY. .

) , r l

This survey was la,rgely mactre necessary through the Farmers'
t Company, which Company themselves, ancl their
had filed notice of intended appropriation of all regu-

ancl flood waters of the Ilayado lliver uncler the Law of 1905
the purpose of irrigating ten thousancl acres of land, thus, it
nece$sary for this concern to lrnolv ryhat amount of irriga-
rights there r'vas tLpon this stream in order that they would
th'e amount of water their riehts rvould entitle them to so

conlil tletermine the amount oi rvater that was left for their
ject.

This project is the first project of any size contemplated for
use of flooc1 waters from this stream, they having alreacly con-

one of their reservoirs antl the question of the construc-
of the ,s,econd depends largely on .whether there is sufficient
for the construction of the second reservoir.

A B R E U  S O U T H  S I D E  D I T C H .

In covering this survev I am taking uir the ditches and clisposine
them in turn, according to the location upon the river. Upon

I one and two are shown the alignment of ditches, fences
divisions, roacls and the rivers ancl creeks: the location of

ildings, weirs, hills and gaging stations and the approximate
in large figures of the lanil as compareil wiih station

east boundary of H. i\{. Porter Ranch which is an assumed
ion of one hundrecl feet, ancl the l<incl of crops and the area

The Abreu South Side Ditch is the first ta,kins water from thr:
ryado River. The heacl-gate is located about one-half mile above

iber, 1909, its florv rvas 3.20 seconil feet. I misht state here
t the following averagcs are basecl upon a 1,.u, ur,rd u, acldiiional

riod of three months which gives us the periocl covered bv the
rvey and aiso the mean fol th,e year ancl ihe mean for the irri-

season. The acr.cage under this ditch in 1g0g when the

he Abreu Resiclence. This ditch carrieil a mean flow from June,
908, to June, 1909, of 2.4? seconil feet, and from June to S,ep_

survey \yas macle amo'nted to p53.80 acres and the duty of water
ior the first mentionecl periocl was 199. acres per second foot for
the second period the duty was ?9. plus acres. The crops raised
uder this ditch consisted principally of alfalfa, corn, oats, etc.,

outlinecl on sheet twelve of the maps attachecr hereto ancl macle
part of this report. There are I6Z.iZ acres uniler the alignment
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of thjs' ditch which arc not bnt could be irrigated. The lands

arc all ovnecl by l{rs. P. R. Abreu.
The hanclling of the rvater is clone jn the average manner ancl

the cluh'as ouUinecl above coulcl, rvitlr proper supervision in its

clistribltion, be rnacle to leach as hig'h as three or four hunilrecl
acrcs to a seconrl foot. fhis statemcnt applies to the other clitches

trs ri'ell, the principal troublc beinS tha,t thc rvatcr has not alwals
L-.een at the clisposal of the irrigators rvhcn it rvas nccilecl. \\riih

a, storago.*ts,ttrn aLrove this iancl and the business of ihstlibltion
placcrl in ihc hancls of a l'atel rnastcr the dutv uou1t1 lru rtracle

ver-v high provitletl the rvatcr lvas econonrically applieil nircl the

soils rvcre irroperlr 'cultir-atcd antl carecl for so as io conserrc thc

rnoisturc alcl si,iil be l'itliout hnrdship to the fanners. Thc rrater
rrot usrccl floin thjs rlilch durirrg' r-arious periocls of the scason is

t,astecl back jutq thc rivel lrv l'httt i-q lrnown as tlic Abretl l\-zrste
Ditch. 'I'hc aurount oI rt'irtr:tr ihns r"ettniecl to the rilcr'has been
rccordecl ancl n.c finrl that thc ar-erage return fol thc first r'cal rvas
t.20 seconrl fcct antl for the otl ic.r t lrree rnonUis a flow oii .3i scc-
oncl feet. In compting thc aniount of water jn the SorLth Sicle
Ilitch, t}e arnount rva.str:cL ini.o thc rivel has becn cleclucted from
the total florving jn this clitch at its jntal<c. The clops. lnrlcl thjs
tiiich, dirl not appcar to have suffcrecl nt anv tiine for the laclt of
rvater. At the point of the intalie of this clitch thc rccorcl of thc
llor'v of Urc rir.cr for thc first r-ear r\:as r, mcan of 8.12 anr.[ for the
threc months ?.91 and. for the remaincler of the vear 1909 the
avcragc flol. '  l 'as 10.21.

A B R E U  N O R T H  S I D E  D I T C H .
(See  Shee t  1 . )

Tlhe Norili Side ,\llreu is the seconcl clitch taking vttcl from
iiie llar.ado llir.cr. Its hcad-sate is about three or four irunclrerl
fcet bciol. the Soutb Sicle Ditch. 'Ihc alerage fiori'rras .9i' scconrl
feet for thc r,car from Junc. 1908, to June, 1909, for June, July.
ancl Argust 1.86 iecorcl leet. giving a clutv of 110.8 acre-q for
the first pcr:iod anrl 5?.8 for the scconil. Consiclerable l.atcr l',astes
haclr into the rir,er frorir this clitch at the place i.narked "n'ateting"

on sheet 1. The lanii irrjeatecl amounts to 10?.51 acres har-ing
an area also of 96.'f2 acres that is not irrigatecl uncler thi-. ditch.
l'hc lancl is unclcr the same orvnership as in the other casc.

rhe Abre* w".r" i:;;'.Ii:;';f..9#. ","." just above the
heacl-.qate of thc lrarmets' Development Company's intal<e canal
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T!: , tu* . r 's  
DeveJopment Companv has t lone a greal  r lea l

development worli by the constnrction of the Intake banal ancl,oir No. 2 into which it runs and also the main ouUet canal
the Reservoir to the lands irrigatecl about two miles lower

the_vailey. Certificate of constrriction of ."-; h*"L_';;;;
ecl by the Territorial llngineer. The intake canai is very s,s11ilt ancl has a capacity as sIt {orth i" thJ; ;;ph."ti";;i;u;;;,re second feet. This canai runs for about a niiie to tnn nur.r_

ir. Considerable difficulty hasr been experiencecl by this Com_ny owing to the seepage from the Reservoir. ,fhi. gr.uf ;bJ;;i;
I recently been overcome. The jands irrigated frJm this reser_
r consists of between fifteen to eighteen hundred acres of lancl

mostly.to, oats although o ,r.r*'-ir., of the famiiies vho have

":l.l:]- lt*t 
ha,ye done considerable garclening work. Theproduces abundant lv  :  '

r- .r,. lno some twenty new families have orDulrcimg new homes and preparing to fann uncler this pro_

, "I|tj,nJ:1.:.1- lr:,retardecl .o-.*Ant o",irrg- to the passage ofact of 1907 just at th:-putg{ when they ivere mal<ing tlreirgs under the act of 1905. This intermediate position entailedtclerabie time to adiust owing to the differeni forms, etc., asired by the Territorial Engineer
The average amount oJ rvat"er taken through the Intal<e c.analas 4.14 from June, 190g, to June, 1g09, uta Z.ZA seconcl feetI June, July and AugusNa909. 

'The 
a.*.lpti"" uoA .upu.ltyReservoir No. Z of this Company lvili--;;'ioorrcl under theirplication attached hereto. fir"'Corirpu"y Jia ,rot have as muchtul u: they desirecl for their use, h;;;d;;ev now have fromrout fifteen to eighteen hundrecl u..., ._a." cultivation lyingrder this Reservojr. Quite a litfle seepag; from Heck Arrovorgmating from the reservoir has been tat e'n ttrrougir;h; i;;iil;tfl 

P_ 1l: 9.-p?"/ to use oo tn.i, oiJ-"ur,.rr. The tocationiof ihe lancls irrigat-ed irom Reservoir No. i ily 'r* tr'arme/s Dever-
,o11;1t 

Company is shown on the blue prirrt"utta"hed to th;u;m thts report.

the amount of water wasted back into the river through it has
given above.

A K E  C A N A L  O F  F A R M E R S '  D E V E L O P M E N T  C O M P A N Y ,

M O R R I S  A R R O Y O .
Morris Arroyo is a swale or draw carrying water only in timesheavy rains' such flood water is .;t;i"d';rtt"ncr used for 're irri-gation of 82.86 acres of vega ru"a. 

- 
fo ".;;;rHrr;i;l: h'J;
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50.C8 acres. The water duty as shown on sheet 12 was 93'1

ancl 40.2 acres. The Abreu Irower and the Abreu South Side h

a small acreage in common but just to what extent we were t

to determine. These two ditches shoulcl probably be consi

together when ascertaining the duty of water, computing the

as-e under both ditches with the mean flow in both'

SEOOND BIENNIAL REPORT

ABREU LOWER DITCH'

The Abreu Lower: Ditch has its head-gate just below the

ioose soil and a great deal of.water is lost by seepage.

C L O U T H I E , R  D I T C H .
(See rSheet No. 4.)

C,anal,-of the Farmer's Development Companv. It carried

the year an average of '54 and for three months 1.25 and irrigt

of lhe water leaving the Chandler Ranch is dropped into a

arroyo and necessatily a goodly portion lost, This ditch is a

one and very s'teep along its upper corrrse passing through a

of this arroyo as it contained nothing practically except for a

hours at a time and which would have been difficult to have gc

The vega consists of merely the flooc1 iands coler'ed by this

The Valdez Ditch is the fifth ditch taking water frorn he

Its heacl-gate is possibly one-half mile beiorv the Farnaer's

rnent CoirpanS/s tntat<e Canal. This ditch had. an average fl

of .91 for the year June, 1908, to June, 1909 giving an avera€p

five hunclred uttd. fiou acres per second foot' The number'of

irrieated was four hundred sixtli aa4 twenty-six huldredths'

rljtci covers land owned, bv the n'armet'sDevelopment Corn

VALD'EZ DITCH.
(See Sheets Nos. 2, 3, 7')

J. M. Valdez, tr:r. Chancller, and Manuel Valdez' The ac

under this ditch is in excess of what should- be irrigated' from

water used as the lands of Manuel Yaldez' ranch were very

irrigated. In this case ,the lack of water is due to a great

The Clouthier Ditch is anothler of the ditches tahing water

the lower portion of the Rayado and is located a considerable

tance beioiv the Valdez Ditch. Thq average flow of water was

{rom June, 1-908, to June, 1909, and irrigating abotf 
'182'39 

r

having a duty of. 236.77.
Whlte this duty appears high it must be remembered- that

Clouthier Ditch ierrninates.in a reservoir and cons'iderable

is storecl durins floods and times 
-when' 

water is not -immedj
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used for irrigation. The crops under this ditch appear to be in

fairlv sood conrlition.

VALDEZ-PORTER DITCH.

15ss ,gheet 5 and 6.)

The Yalclez Ditch is the f fth ditch taking water from tlie Rayado'

R A I N F A L L .

;gating 431.13 acres r,vith an average flow for the I'ear of 1'20- second'

'L.t ""4 giving a cluty or use oI 259.2. The lands under this

ditch are orvned by Emilio Valdez ancl Elena Valdez, H. M' Porber

and Charles Springer. The toal amount of non-irrigated Iand is

212.85 acres that lies uncle rthe alignment of these clitches, some

additional rvater for this clitch is obtainecl from the Uracca Creek'

r21,

I[e have given on s"heet No' 11 the rainfall during the various

months occupied by this survey. It rvill be seen that a great por-

tion of the rainf,all comes in the summer season and was r'ery

- good for this section, June having a precipitation of 1.83 and Jul;r
'5.t 

and August 4.23. It is well to bear these facts in mind when

considering the r'vater duty uncler the different ditches' I am of

the opinion that the duty of rvater under these ditches should
range from 200 to 250 acres per seconcl foot' Generally with a

liitle spring imigation logether with the rainfall good- crops shpuld

be groivn if the soil, crops ancl rvater are properly cared for ancl

conserved.
There is another question I believe should be consiclered and

that is rvhether the application of water to vega lands is an appli-
cation to bencficial use. A number of court decisions hold that
it is not. \Yater from manv of these d,itches has been wasteil upon

these lancls. Bv rvaste I mean turnecl out when not needed for irri-
gal ior r  nnr l  f loo, l ing thc vega.  iands.

.  METHODS OF COLLECTING DATA.
.The topographical sun'ev was made by J. W. Lewis, C. 8., during

the month of November, 1908. The installation of the weirs and
gaging stations rvas clone by Robert I-r. Cooper, C. E., and the
v'eir anil gage reaclings were made by R. L. Cooper, A. J. Sense-
man, W. H. SutLon, C. E. The discharge measurements upon the
river for computing clischprge curves were macle by lY. B. Free-
rnan, District Engineer, United States Geological Survey, J. B.
Stewart, I{vdrographer, IJ. S. Geological Survey; R. L. Cooper,
U. S. Geological Survey; and \{r, H. Sutton. All records were
closely checkecl by C. D. l\{iller.

The conputation of r'veir and area discharges was done in this



1,22 sECoND BTENNTAL REpoRT

office. The areas were obtained by planirneter ancl all checkecl
tivice aniL as many as six times rvhere the checl< was not r,vithin the
prescribecl per cent.

During a goocl portion o{ the season most of thc rvater is taken
out by the upper ditches and the lolver clitches clepends largelv
upon the rains anil floocls. Yery little rvater jf any, js usecl in
the various clitches cluring Januar;.o l-ebruar),, March and the
rvater: floiving in the river .during this periocl is storecl in the
llarmer's Development Company's Iiesen'oir No. ?.

B R I E F  D E S C R I P T I O N  O F  W A T E R  F I L I N G S .

In orcler to sct forth clcarlv in this report thc status of the water:
rlght filings, te rvilJ briefly recite in abstlact {orrn the fi1irrgs, as
lecor:clecl in the 'I'erritori.al Irrigation Engineer's as well as the
Tcrritorial Engineer's oflicc, ma,1c upon tLc Ralaclo River.

On October ?, 1906, I[. N. nfikese]l 1ilec1 in thc office of the
Territorial Irrigation Engineer, as requir:er1 b.v Chapter 10?, Sec-
iion 19 of the Larvs of 1935, n noticc i.htr1, he jntcnclccl to appro-
priate ai1 of thc normal flo1,. ancl flooc1 r-atels of tle Ra;.ac1o River
heretofore unappropriatecl ancl he filed l'ith Urc Tlerritorjal lrri-
gation Engineer, as rcquirecl by saicl section, on thc ?5th ctay of
Janualy, 190?, maps ancl sruvcvs covering liesen-oil No. 1.anc-[
ciitch, sarne was approvecl. l:x, Dar.id l{. \\ihjtc. 'Icnitolial Irriga-
tion Engineer.

On Januarv 1+th, 190?, hc filec1 an aclclitional notice in behalf
of the Fatnter's Development Company, a Cornpanl l'liich hacl
been orsanizetl to develop his project, setting fortl'L the frrct that
they clesirecl to appropliatc for irrisation purposes a. site fol their
llcservoir No. ? ancl beforc he n'as able to filc his maps of the
les,er\roir, ditches anil plans ancl specilications as requitecl bv Chap-
ier 102, Section 19 of the Lai,vs of 1905, the Irrigation Act of
190'7 rvas passed, thus, nraliing it necessarv for hin to cornplete
liis fillngs uncler the flr.Jgation Larv of I90t.

It was thought best bv the Territorial Engineel, that for the
cther rvorlis connectecl witir this irrigation proiecl, noticc of ap-
propriation of saicl waters being marie by l{. N. tr{ikesell in tho
ofiice of 

.the 
Tcrritorial Irrigation Engineer on Janr.Lary 14, 190?,

should be supplementary filsd on in accorclance rvith the irrigation
law o{ 1907 (Sec Chapter 58, Sec.,tr9, Larvs of 1g0?) anrl on the
10th day of June, 190?, the Ilarmels Der,-elopmcnt Company fiied
an appiication for a pennit to appropriate water in connectjon
rviUr notice filec1 with Territorial frrigation Engineer on October
i, 1906, ancl supplemcntan notice of Januarr' 14th, 190?. This
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:iication calls for water s,fficient to irrigate ten thousand acres
land by the diversion of seventy second ]eet and storage of 15,_

acre feet. This application was approvecl on the B1"st day of
rst, 190?. Certificate of construction issuecl on Uae 16th clav

February,1910.
'on March 31, 1908, tre filed in the office of the Territorial rrri-
tior Engineer a notice ihat the water filings on the Rayaclo River

rired by him hacl been tran.sferled by niin to the Farmerrs De_
pment Company that r.as organizecl for the purpose of clevelop_
ihis project.

0n M-ay 27,790?, the Ravaclb Land and. frrigation Company fi1ed
application for a perrnit to appropriaie the $,aters heretofore
:ecl in the notice and project- of the Farmer,s Der,.elopment
pTy. . This, application has not be,en actecl upon iry the Terri_

:d -octob'er 5th ancl fited in the oflice of the Ter.ritorial Trri-
on Engineer on October ?th, 1906, Thcse applications cor.ereclrvu lugl[uur ulr \JULODeT '/tn, lyuli, ,l,hcse 

appli.cations cor.erecl
lrvoir sites for aclclitional storage in the inountains ancl rverr:
ignate{ as Reservoirs 3 ancl +. These applications harc not

acted rrpon on account of prior f i l ings.
0n.August 5, 1'907, an applicatior, *oi fil.d for a permit to ap_
rpriate water. for irrigation and domesti" porpo*ni by Clialies

Springer ancl^ Company. saicl applicaiion has not'been o.t.,t l,p*
on account  oI  pr . ior  f iJ ings.

0n- August :9, 190?, 
.C_hqtes Springer ancl Company filccl il

the office of the Territoriar Eng'ineer an appricatio"'f";"" ;;r-r"itto appropriate Ure.'yaters of springs on lancl beiorglrrg to "ppliiurrlio
Agua Iiria Park for irrigation of-ZOOO acres of lirrd'arrd?;; ;;**.This application has not he.en acted u]lon on account of prior ntirrgr.

An application No. ZZZ hy George If. W,ebster, ;tr., fo, ;;;.;
of the Ra;raclo River for_power po"po.es, filed on Jarruary 19, 1g0g.
has been appro'ecl bv tliis office. there-being no conflict r,viilr the
-use for power ancl irrigation. 

- The rights irocler ttris apphcaUon
have ieen assigned to the Rayado River"pov,er Company oi Ci_u-
ron, New n'rexico. Same has arso s'ecurecr an extenslon of tirne.N9.. z_is by Ernest H. Iisher, was fitecl f,.t"*ru io,-rgdil'f",
practicallv the same proposifion as application No.' ZiZ, t.rt-".
sa mewas subsequent in tim,e, ii has not been approvecl owing to
the prior flling of l[r. Webster.

- Application No. Z4p by the Farmer,s
for seepage frorn their Rlserr.oir No. 2

Development Company
ancl l[,ec]r Arroyo upon
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rvhich thc reservoil ]rasr been located has been approved by this

office, in accordance with Chapter 49, Section 53, Iraws of 190?,
where olners of an irrigation work has the lirst right to fiIe upon
rvater appearing as seepage from the rvorks rvhich they have con-
siructed.

Application No.264 lry George lI . \liebster {or por'ver filec1 on
.\pril ?, 1909, has not been approvecl orving to prior filings on the
sr]lne reservoir s,ite, holvevet, the construction of this reservoir
l'o'rlcl increase the ainount of porver that could be generated through
permit No. ?2? ancl t-ithout clctriurent to the irrigation rights
belo'w. \lihether the priol filings upon a reservoir for appropriation
of rvatcr {or irrigation purposes rvhen there js no rvater available
for snch purposes ivoulcl prevcnt a sultseq'.rcnt filing and approval
of same reservoir for power purposes.

Appiication No. ll51 by the Farrler's Development Company
to enlarge the capacity of thcir reservoir No. ? in oriler to store
the lvaters approved for Reservoir No. 1 b-v the Territorial Irri-
gation Engineer, lvas frleil November 18, 1909, and publication o{
notice has recently been orclerecl. As this application is for no
additional lvater, rnerely being a place of change of storage of water
heretofore acquircrl, jt vill probably bc approved by this office.

C O N C L U S I O N

It seems to be the cons,ensus of opinion among thc ftrrmers of
the Rayaclo Yalicy that the florv of the river for a number of years
past has been more interrnittent, that the floocls have been more
t'requent ancl that the avclage florv has becn less uniform in quan'
tity. Up to a {e$r years ago there hacl been a number of beaver
clams across the river and tributar es in the mountains and these
have a]l becn tlestroyecl in recent years. These dam,s servecl in a
small rvay the capacity of equalizing reservoirs. If this rvater could
l.le storecl jn the mountains, the florv of the river rvoulcl be equalizecl
anil controllecl to the neerls of the rvater users.

There is an appiication in this offic,e by the Farner's Develo1,'
ment Company, a copy of *'hich is appcndecl hereto, for reservo'itr
sites in Agua Fria Pari< rvhich thev have designated as r'esetvoits
Nos. ll ancl ,1. I{ tirese reservoirs sites coulil be utihzed- the rvatcr
supplv of Ure liayaclo River lvould be amply sufficient for thc neecls
and the us,€s of the {arnrers a}ong' the vaileY, allowing considerable
cluantities to be storecl cluring the lvinter months and flood tjmes
tind usecl in th,e spring and summer for the irrjgation of the alreadv
irrisatecl laniLs aniL also allorv for the cultivation of nerv lantls.

Tie runoff flom the South Fort or -\sua Fria Crcelt is much
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and uniform than that of the North Fork owine to the
ily tirnberecl chatacter of the former. Along the South Fork
a number of springs which are formed by the seepage from

tr'ria Peak and other.mountains surrountling: Som,e evapora-
is caused by the cattle trampling these springs,

Another source of loss by eva'ooration is the stretch of sixteen
iles from the junction of the North ancl South Forks to the open-

of the river into the valley,at Abreu's Ranch. On Julv 9, 1908;
''measurement was made of the water flowing at the junction of

forks anil found to be 17.1 second feet and on June 28. a
clays previous the river was measureiL above the intake of all

tches or about sixtcen miles below the iunction and founcl to
12.32 second feet. As the weather conditions were the same

these two measurements were taken the loss was 4.?8 s,econd
t between the two points measurecl. This loss r,yas due to evapo-
ion anil Eeepage at the lower end. We are of tire opinion that
greatest loss is by seepage between the intal<e to the Ifarmer's

t Company anil where the river leaves the canon. Thi.q
be helped by the construction of a clitch up to the pouth of

1 O :
I t J

canon.
The storing of this rvater at the head of the river would recluce

greatly the loss of 4.?8 second feet or 35 per cent of the floi,v
the junction. When the water was leecleci for irrigation it coulct
let down in such large quantities as to allow a loss of fro n

5 to 25 per cent only.
Below the Abreu Lower Ditch there is a spring in the river bot-

and seeps also appear in this section from Morris Arroyo and
rvoir No. 2 of the Farme/s Development Company which adcl

slight florv to the river. The seepaee is representecl bv the result-q
the gage reading on the river at Miami Ranch. This small

a,mount of water, however, does not materially 'enter into the r,vater
suppiy of this river for irrigation purposes. However, the irrj-
gation under the n'arner's Development Companl, rvill increase
the flow in the iong anoyo through i,yhich Manuel Yaldez' r:e-
ceives his supply of water.

By adding the clis'charge of all the clitches and intalre canal anal
and deducting for the water wasted back into Ure river above
Abreu's rve finc1 that there is a loss of frorn 1 to 2 second f,eet in
the river from seepage, this does not take into consideration that
there is some water seepaqe into the river from the sides causecl
from the irrigation of lands along the edge of the river.

The appiication of George Tf. \Vebster or that of E. T{. tr'isher
for the use of water from Agua I'ria for por,ver purposes vill be
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a factor in conserr,ing the u,aters at the head of this river orving
io thc jntenclecl use of iron or stave pipc through a corlrse of tliree
or four miles.

ln thjs 'Ierlitory we are limited on r,r'ater ancl oru clevelopment
iriong thc hnes of inigation farming rvill of course bc iimited to
the ertent r€ ilrc aLrle to conserve our rvatct supply and in this
conncction iL must be rertremberecl that thc consening of u'ater
not oul-r, ncans the constrrLction of reservoirs but also thc conserv-
inu of thc moisturc after applying it to the soil. Tlrus it is ap-
palcnt that great care shoulcl bc usecl in the consert'ing of the
rnoisture after irrigation in order to get the greatest beneficial
lesults. To illustlate horv rvatcr is l'astecl on the land lvhcre it
is not irropelly cared for I r.il1 copy som,c of the exlrerirnents mlclc
lry tLe {L S. Agricultural Departrncnt on the evaporrrtion of rnois-
furc fLorn soil, these tests shorved an c\raporation in fourteen days
rrf :J.:i per cent of the ivatcl appliecl on the bare soil that rvas not
rultir-atec-1 ; 6.6 per cent rvhere thc soil rvas tiroroughlv cultivated
l'oul jnchcs dcep; ancl only 1 per ccnt r',']rere the soil l'as cultivatecl
10 inches. Therefore. too much care can not bc talien in the
propcr hanclling of the soil after ilrigation ancl the amount of
rvater acljuilicatecl to the speciliccL lanil ,"houlcl not bc norc than
ireccsisary rvhcn thc soiL and rvater have bcen properlv carerl for.

The l-Iagerman Canal belorv Roswell. N. I'I", is ilrigating over
hvo ]rundred acres {or each seconcl foot oI water usecl altl thev
.--,, ̂ ..++i-,,. d?^o+^- -^s1]ts t[an rr]aere mor.c rvatel is 1serl. The
altitut'le is lor-er ancl farther south rvirere thc eyap6ttlion is greater
ancl the rainfall less s,o that the tlutr- of water jn Colfax Countv
-*]roulcl be l'r.ruch higher thnn there.

As heretofore rnentioncd where the rainfall is as hear,v as during
thc 1,eriorl of our jnrestigation it appears tliat the grcatest neecl
of illigtrtion lr'ater occurs in the beginning of Ure se.ason antl
ri'jth proper care of the moisture by cultivation the clutv of rvater
lnclel this stream system shoulcl nearly rcach that of Crrljfornia
rvhiclr rangcs from set'eral hunclrecl to a thousancl acres pcr seconcl
foot.

T'irc co-"t of this srlr\ icy rvas $1535.04. r,]rich s roulcl bc assesserl
to thos,c securing water and returnecl back to the Temitory.

Yours ver"v tnily.
\TERNON L. SULT,TYAN.

Territorial Illnsinecr.
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ITEMIZED COST OF RAYAiDo HYDRoGRAPHIG SURVEY,
. No. In favor of Amount.

R. L. Cooper
A. J. Senseman
J. W. Lewis
V. L. Sullivan
V. L. Sullivan
V .  I , .  S u l l i v a n  . . . . . .
A. J. Senseman
V. L. Sullivan
A. J. S,enseman
V. L. Srillivan
C. D. Miller
\,V. H. Sutton
V. L. Suilivan
Y. L. Suliivan
V. L. Sullivan
V. L. Sullivan
V. L. Sullivan

1 Y. L. Sullivan

153

t1

d
'|

99.+5
102.00
50.00
55.?8
50.00
?8.00
50.00
O  T . U J

111.00
12.70.
25.70
5.00
5.00

260.00
2+2.05
65.00

430

Total cost of Survey . .. .$1535.0+

S  F R O M  D E C I S I O N  O F  T H E  T E R R I T O R I A L  E N G I N E E R .

It .tj 
o.lJ gratifying to the 'lerritorial Engineer, in spite of ilrc

*,thai,the Engineer,s powers are most saf-eguarded, for appeals
be taken not only from any action but ani non-action that he
_t"k9 -9r fail to take, without the cost of u.ry boncl, to the

,oarcl of Water Commissioners, where there is no cost connectetl
ith tlie hearing; that of all the appeals taken from the Territorial

ineer's clecision, with the exception of four, are pending before
Board of Water Commissioners, Djstribt Courf or ha"ve gone

the Suprem'e Court. Three of the above {our, the Farmels
elopment Company, the Rock Is,land Railroad Companv and
Aubrey-Crozier Cases were settlecl by the Board of Water"Com_

issioners by practicallv sustaining the Territorial Engineer. The
her, the Lyman Tf. McNett cu*., thu Board of WaLr Commis-

reversed the Territorjal Engineer on the ground that sprine
y1*, Toi lubject to appropriation and an-appeal was iaken

the Djstrici court, but iater a settlement *uu -uhu by the buying
of IIr. McNett's rights, which the Roard had relected throogfi
ir reversal, by having a thircl party pay trim elght thousaid
lars for his water rights, homestead,-and"deseri claims as is of
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record' in applicatibns'l{os' 
'41-8;"'41'" 

uod' 420' $he'aigument

that o'The most important resuits of storing and utilizing the

waters (spring wateis') for irrigation-upon the uppermost land$

nr*f uoa iit t ti" for the next low-er land,s, 'etc.," does not harmonize

riih ttt. decision of the Supreme Court that segPa{9. o1 r$urn,

waters are not subject to appropriation' The Territonal -ungrneer

U"i"g "i-tfr. opinion that spring'-wahets a're'subiect " .y!:1!::*:

wher"e they flow off the land of the owner and form a part or u l"-P:
pfy "f nuioroi gfreams, any other 1e1sio1 

would- clestroy the right

io" uppropriute the normal- flow of the rivers of the Territorv as

th."iit*ut flow of all rivers is largeiy made up of spring watersi

The Territorial TJngineer w&s v'erY sorry that this case \lras not

carrieal to the Soprerie Court for we believe that the Dnginee/s

rrction would. have been sustained' Some claim there rrould' be a

large portion of the waters return' This is true when an excess

"d""t of water is used, but when economically and scientifi'cally

used, very little returns.
hich the Territorial'Engineer has been'Ihe only case in which the 'l'exrlrorlar-r

verceal bv 
tthe 

Supreme Court was the Yanderwork'' cas€ w

the applicant asked to appropriate seepage w'atrer or perc

,ut.r'r.' The 0ourt held. that such waters.are not subject to

oriation. The law sh,ouldbe changad, in this legald, fot,_in equi'tE

i"Jl" ifr. t"l a,est of d,auelopmeit. such waters should be s.bject

lo approptiotion, When the-above- decision'was maile. rve'tecer

,rorri"roo, letters'from the Pecos Valley settigg forthhow senor

ffi;;;t-t";'"if..t"a lh"- u* this offici had approveil_ several

"fpfi.;tio"t where no plot€st had been Tld: 
""d 

11":t-l:
;ii;;A is now being reclaimed and irrigated from such source'

;;pt" "f such, d"evelopmenJ is. d.es6ibed. and illustratertr ir1

G;ti*i"fr applicatiorfi under small irrigation prol'ects'

,iiittt are obiained in the appropriation of stch waters'

*"i"" t" 'i:rrigate other'land,s' sutood, th" reclamatt'on' of'the

"f"" *rti.rt fhe water rises through *nt 
}::]:ig? 

"::?:?.. 
"-tW. 

#; ift.'fiU"tty of quoting 'a statement 'made by a wt

t oo*o irrigation ut#ouy of Cot'oraao regarding the appropri

tion of such waters; ' :' f :---'1Referring 
to the rulings made by so'rne'of-the.Courts'that

appropriati# catrnot !e rnadg of waters "ry:5-11,:::ti{:

iJ;;J#"; irtt ru"a causeil pres-umablv.bv irrigation on hi

ilffi or water derived. from.:that source' '! 1oo,T::}: l:tsrvuuu vr 
ery illogical ard also a verJ harmful one Jor

such a rule. woulcl:be v'

i;he reasonr' if carried to'its.1ogical conclusiQn rt would rneanitnal

oo rut , could ever be"apprJpriated except flon those st
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lial'e e-tisted f rom the begJ nning, practicallv
the tjme of the present forioution-'oi-;;'ffit;

t is a rveil known fact that.not_only lakes are appearing and
lp".ilif:^3s"l1l.T "f arrificiat tirigrlit,'but rhat whote
i:1,'^r]1"-' are disappear*g u,,a;ei,*;;;; ";_ being formed
::.,lr11rj,,Td,in reason, there should b. no diff.rnnce as toresults wheth,er these streams or* f;r_.i fiom natural causes

;hj"j.:" :: "r1: ::;-":rlu, p,.apitoii*;; or earbh srides,ing of sands or other reasons which cause th" 
"*il;;ll 

#tfti:j
L'_T*-T'::_.-.0^?.,"j*1"* f"" thi.";;;n, it appears tothat those in contror'or irrigation il;;";'ffiu",3lJ*?rT-t;

nation of 
.any new streams and jakes and endow them withe sam'e possibilities anci with the same rights, as other streams.,,

,l: j:fi:Xl?r,j#:.:ll"* "r. rh;i;i.s;on raw, we berieve,the protection of ialid 
1 --

d,euetopnrent of our .,"ri:{11":.1-.1 the furtheran2e gt tt'* srno;
sllnw ^o^^r^ r^ r^ r 1 ,[rer 

resources. Any law that wou]d tenclaltow people to holci the right to;";;';t;t 
ura'u wouro tend

t*" { *:l; :*:x ! : " i l'Tr, to our',"ift:', lTJl,i;::'i3
;TiT:T:,ff iffi :.:-lj'"i,*i"t,iy":;";#;'ff,'i:"ffiT;:

OI

in

729

at least,
the arid

o P l N t o N .
Abboit, A. J. lYe think th_e decision of the District- Court was
*:t"'*:1* nTfi!1r"*guire$ b1 trrr-rt-t.-."ts o{ facs on whichwas hearcl, but we nnd 

-that -t"t."r*e,""yi*ncomplete and un_isfactory as the basis of a decision ;;";t' u "uo*. If it werematf,er of private interest-aionu, u qlru*tioo simply between two
fflr":l:tT_r.^.*1,.1* _:.,,qht j"' ;';i;;ters in question, weuld content ourselves wiih affirming th; il;;; "* ,r* ,iii#i.tt. ..Byi the question is much b"oider trruo-irruU and includesrr:*::i::.tr11.1f ,uutl: btlh: t.*u or ii,llt*t"t. undeir which
I11*:l* tngineer, tr,." w"i., c"--r.ri""i?.Hfiil:'dt',7

ve jurisdictiot oi the subject matter,
The view apparentlv adopted bJ. tt e lVater Commissioners in
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rheir decision that lhe power of the Territorial Engineer to rej'ect

an application, "if in iris opinio.l l'he =1p-p9val 
tl1eryq{ would be

coot#ry to thS public interlsts," Sec. 29, is limit'ed to cases in

which ihe project would be a menace to the public health or saf,etyi

is, we thin\ not broad enough.'There 
is no such limitation expressecl in terms in the statute

anil we think not by implication. The declaration in the first

isection of the. statute that-the waters therein described are "public

-w'aters" and the fact that the 'entire s'tatute is designed to seclre

the greatest possible benedt from them for the public, should be

borne in mind.
It is, for instancg obviously for the public interest that invest-

ors should be protected against making worthless investments in

New Mdxico, aind especiatly that they should not be led' to make

ihem through officiai apprwal of unsouncl enterprises' If ttr'ere

is availablefunappropriatld water of the I-',a Plata River for only

five or si" ittoosaoa acres of land-, it would be contrary to the pub-

lic interest that a project for irrigating ,fourteen thousancl acres

with that water shoulcl receive an officiai approval which would'

perhap*, enable the promoters of it to market their scheme' to

-i"tt .i".i. rreasonably-sr-rre to become worthless, and land^.which

could not be irrigaled, at the price o{ irrigated- land' .. Such a .
:pt*""ai"g would"in the end result only in warning capital away .
.irom the"Territory., The failure of any irrigation project_ oarries

with it not only clisastrous consequences to its owners and to the '

farmers who are depending on il but besides tend's to destroy

faith in irrigation enterprises gu"glutly; 
- ,-

It may b-e said that the Territorial Engineer could have, ap

proreal tire Hinderlider project for the number of 4cr'es which

io"fa t" irrigated from it. He makes it clear, howevel from his ,
,.port, that ihe cost of the works for that proj'ect.lould 

* l::L
E eatet than for works fit to irrigate the lancl which could reaLly

[e irrigated from the available water there'

Wniie ttrat ,element is not conclusiY€ on the question of public

:"t **t, we think it should b'e taken into account' It may-be that'

of tnu flo. o, six thousand acres there which it is claimed' can be

irrigated at an expense of ten or twelve dollars per acle ulde1 lhe
V",r-"S-N*ton project, a thousand' acres coulcl be irrigated '* 

-tJ:
,rotlu"i'p"' ut"" b*tuouu of its being at 'a lower level or nearer thel

water than the other 1and. But that would, not justifii refusing

to the owners of the other four or five thousand acres the privilege'

of irrigating their lands, uncler a plan which would increase the

"".i .f i*iiation to the own'ers of the thousancl acres' And the



TERRITORIAL ENGINEER, r3r
: may be said of the Hinderlider project as compared with

folng-Nor.ton 
project. The mere iu.i tt ut irrigaiion under

former- project wouid cost more per acre than under the latter
rt conclusive that the former project should be rejectecl.

Bu.t, the attempt to cover too much iand may have gone so far
a,t lhe cgst of irrigation under that projecl would be so exces_

that the owners of land u:rder the project could not pav the
r rates and farm their lands at a profit- The statute provides
the.cha;rges for irrigation shall be ,,reasonable,, but what is
rabie m any case must depend iargely on the cost of construct_

g and operating the irrigating ivorks.
The agreerl statement of facts on l-hich the judgment of the
istrict Court is based may be helcl to inclucle by 

"reference 
the

rdings of the Territorial Engjneer ancl those of the Board of
ater commissioners although it is not made crear that thev arerougn 11 1s not made cl'ear that they are
be pari of the stipulated facts, as it should be if that .,u. th"
lntion of the parties. Even if they are to be considered we
still without proper material for a conclusion. The Terri_

rrial Engineer finds that the young-Norton project is ,.better
ithin the availalSl,e 'ivater supplSj' but ttrat fuinished no reason
y he should no have approvecl the earjier project for the amount
Iand there is water for. He does not find that the cost of water

!.er,the_ Ilinderlider project vould be prohibitorv or excessive,
t on\'that it would be consiclerablv greater per acre than uncler

Young-Norton project. The price which th,e oq.ners of the
can afford to pay for irrigation must depencl in part on the

to 'lvhich it can be put.
For-ordinary farm crops forty dollars per acre for water might
prohibitory, while for fruit or garclen irucr< in certain loaaliiies

it might not be exoessive. But neither the Territorial Ensineer
qor the Water Commissioners have touched on that point iJtheir
teports. The Territorial Engineer apparently bases his approval
of the_latter project as against the foimer on the fact that'ioung
and Norton and their associates are actual settlers "" tfr. lr''E
while Hinderlider is not a resiclent of the Territory. we do not say
this circumstance should have no weight in determining the ques'-
tion of the public interest, but .we thi;k it shouid not ou"tweigli the
pther consiclerations to which vne have referred.

0n the other hand, the Water Commissioners find that there
is available unappropriatecl flood water of the La plata River but
do not find whether there is eno'gh for fourteen thousand or anv
number of acres, no.r,vhether: the cost of the Hinderlider p"oi..|
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rvoulcl be such as necessarily to mahe tli'e irrigation charges uncler
i t  prohib i tor) ' , r r  ercessive.

We find in Armijo vs. County Commissioners, 11 N. M. 294,
a precedent for the course which we think it advisable to pursue in
this matter.

The c'ase is therefore remanded to the District Court to obtain
r'acts throug-h the Water Commissioners and Territorial Engineer,
or by argument of counseL or otherwise css,ential to a satisfactorv
clecision of the cause. It is not rneant to limit the District Court
io the prccise points we have natned, but to leave the matter open
for the introcluction of anv facts bearing on the question of public
interest. Ancl the judgment of the District Court is set aside in
order that it may on further consideration render such clecision
as it shall deem proper.

IRA A. ABBOTT,
Associate Justice.

We concur: \Vil l iam H. Pope, C. J.; Frank W. Parker, A. J.;
Merritt C. Mechem, A. J.; Edwarcl R. Wright, A. J.

McFie, A. J., having heard this cause in the District Court dirl
not parLicipate in this decision.

BOARD OF WATER COMMISSIONERS.
(By Charles SPringer, President.)

The Boarcl of Water Commissioners has hacl considerable rvorli
during the past tlro yea.rs, acting upon appeals from the Territorial
Engineer's clecisions, and some very imllortant rulings have been
made. Material has been collectecl cluring the meetings of the
Board in such {orm as to be later of service to the District ancl
Supreme Courts wherc six appeals are now uricler consideration.
'Ihe clecjsions of the iBoard are made after thorough investigations
as to the facts and a comprehensive knorvle[Lge of tlie rules ancl
regulations of the Territorial Engineer, being closely in touch
v'ith the worliings of that office. The members of the Board have
rnad,e a particular study of irrigation conditions, inigation laws,
and the clecisions of the courtn of the semi-arid- states and of th'l

United States, upon this subject, and so {ar the decisions rcnilerecl

by the Boarcl have been srLstained by the District ancl Suplemc

Courts of the 'Ierritory.

Six quarterly meetings of the Boaril rvere helcl in the office of

the Territorial Engineer and a special meeting rvas helc1 Jan. 13.

1909, in Farmington on the Hinderlider-Young & Norton case
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a number of witnesses were introduced and oral testimony
This case was on€ of the most imporLant considered by ihl

0n tr'ebruary.1st, 1909, the Board convened in santa tr'e for the
f:f :J 

acting upon the f{inderlider_young & Norton casethe transaction of othe, business. Til;;:. was on appeal

.t}'e' 3::l*t"1t^-t"gt".:{s_ 
decision in approving an appti_ion bv young & Norion fired in th; "ffi.;"#"r"litt"ir"i"6"'-

eer, T)ecember 20, 190?, appl;'ing for rvaters of La plaLr River:San".I,ual Cgunty N. M.; for"the irrlguiion ot ,about 5000of,,la1d. {he appellant, M. C. Uindiltaer, had p*oiooulywith the Territorial llngineer an application for waters ofpr,t" nl".' ;;; iil ;G;.?:fi ,;[",,lU'ifift ;hJ:l'il#The Engineet_uplt"u"d.the 
.subsequint nTi"g'ot young A lq"r-t alcl yjgcled the application of lf. C. ftinderlider on thencls thai the project covered- by the subseluent application

more within the water supply ancl therefore more feasible,that it rvo'lct be more to the iubtic i"t.";J;.;; tffiil;
f._turT.:t* 

to purchase water at a lower price than unclerg.Tfinderlider pro;'ect. From this dccision Hlrrao"Ha., upp"J.A_
After sevelal hearings. ancl study of briefs antl authoriiies" the'd reversed the Territorial lrjngineer directing the approval of

Hinclerlider 
.application and 

.-th-e 
rejection 

'ot 
tir. 

'Vooog 
&

orton filing which he hacl approved. fhis decision i* l_por?o*t1-T^U:r,tl1.:_to interpret the meaning of Section ZS, ifr"p1.,49, Laws of 190?, as to the porver of the"Enginee, t" fi;.;';;;i;_cations for certain reasons.
"The Territorial Engineer may rej,egl *, application if he finds

lld tlg project wouid be contrary io the pgblic interest in that
it would be a menace to the public health or safety and not for
Ure reason that another-project described in a subsequent appli_
cation woulcl be more advaniagcous to owners of private pr"p.'"ty
in the neighborhood.

"^'lTT 
.T: principle thould govern with respect to applications

ro approprrate water under the New lfexico statute as in applica_tion for entrys of lands under the p'biic rancr rarvs of ttre ir.ritea
Pt1t::, 

the,first applicant rnaking u ntiog in compliance with the
li1 :i:"1",.be 

recognized and if he shail subsequenfly compty withtne regulatrons ,and statutes; his application st outci be app"ovedunless it j:, i: tlg opinion of the 'ierritorial Engineer, o ii.ou.u
ro tne pub-trc health or safety or 'nress there is no water availabre
urder the application.,,

This case was appealecr to the District co'rt which s's,tainecl
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case the-Boaid held.: '"Ihis rvater on the land of llewes and Del

the Board; thence to the Supreme Court of the Territory where.i
'vras remanded to the lower court for further consideration' i

At this same meeting the Board consiclered and- disposed of

appeal of E. O. Dean and J. M. Hewes from the approval of

appti.atloo by Fred Yanclerworl< applying for permit to- a

piiate s,pring water appearing on the appellants land' In

is not subject to appropriation without their consent so as
cleprive them of the-use thereof upon their land," and thaf '

application is not required for the appropriation and use of

water of springs ot surface waters upon the land of the pe

making the appropriation."
This case wai appeale'i to the District Court and iater to

Supreme Court and in both eourts the action of the Board

sustained.
The m,eeting of I\{ay 4th, co'r'erecl routine business ancl

appeal of Jay Turlev against the approvai of change of point

d,ioe.sioo by C. W. Thuringer on application No' 69' ' Tire B

sustained motion by counsel for appell'ee to quash owing to

notice of appeal from the Engineer to Board not having

made in accorclance with the law.
On August 10, the Board met to consicler business u1g99q

the previous rneeting. Decisions werc maile on appeal of Sid
lVillcoxon on applic;tion of M. B. May stating that the approval

lhe Tenitorial- bngineer on this appiication protected prior va

rights and gave no grouncls fqr appgal-Appeal 
oI Aubt"y & Crozier on their application No' 220

aecision of Engineer restricting the use of water to New Me

Iands althoush nothing was mentioned in application as to

i,ended o* "o Arizona lands' This question brought before

Board the important point of inter-state appropriatiorrs' Th

being no precedent on this point in New Mexico cases, the I

askei opinion from the Attorney-General Hon. F' W' Cl

The decision of the Board practically sustained the Terri

Engineer modifying the wording of the approval only'
';It muy tre trrie ttrat the waters of the Gila River are subj

to appropriation and reasonable use by the citizens of either 1

ritory but in this case the Board is not caltred upon to gp"9lt
opinion upon'that question. The authority o{ -the Territo
Einsineer of W.* Mexico does not extend' beyond' the bound
linJ and he certai:rly has no authority to grant a permit to ap

priate water for use in irrigating traads or for other pur
in Arizona. This is t.cessu'1l;' * bt"*ot" he has no autln
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go into Arizona and ascertain whether or not, as between an
iicant ancl other water users, there is any unappropriatecl

water of the Gila River ar-ailable for the purpose of such applica-

"The Boarcl is of the opinion that ttre Ter.ritorial Engineer
can not properll, or lan-fullv, consirler or act upon the statements
.on the map with reference to the extension of the canal jnto Ari-
zola ot as to the land in Arizona to be irrigated therefrorn, ancl
that he must treat the application as though Buch statements ancl
.surveys rvere omitecl from the map. ln other worcls, he rnust treat
'it as an application solely {or a permit to appropriate water for.
the irrigation of certain lands within the Territory of Nerv l\[exico."

Appeal from clecision of Territorial Engineer on application
l{o. 157 of Lyman H. McNett for ivaters of Apache Tejo Springs-
by the Victorio Lancl & Cattie Co. upon rvhose iancl the sprinss
arbse was next consiclerecl. Decision of BoariL rvas to reverse Ure
Territorial Engineer ancl direct the rejection of the appJication
of IVIr. ilIcNett. The opinion of the Board in this case is so inter-
esting and important in its bearing upon many vital questions
connected ivith irrigation laws, that I feel justified in quoting
Ure follorving extracts from it:

"The right to the use o{ the waters of prlvate sprinu-s and
of percolating rvater anil surface or flood water in or upon lancl
under private or,vnership, belongs to the orvner of the land, at
least to the extent which he can beneficiallt'.run the saine unon
or in connection rvith his lanil. This is a propertv right incident
to ihe orvncrship of 1anc1.

"ft is not founclecl lpon the cloctrine of riparian rights, rvhich
applied to waters not necessarily having their source r.Lpon the
owner's iand but to rvaters of a stream flowing through or along
the bounclary line of the land.

"'Ihe right to the use of the waters o{ springs and percoiating
water is foundecl upon the theory that such water is part and
parcei of the lancl anil estate.

"ft is contencletl that unless the waters of private sltrings be
subject to appropriation by the public the development of the
countrv rvill be retarclecl and that as a consiclerabJe portion of the
rvaters of t lro Temitorr colne frorn private springs there rvjl l  be
little water subject to appropriation rlrld,er the statute. Even if
Uris were true it woulcl furnish no valicl reason for undertakinE
to deprive citizens of their property rights without just compen*a-
tion; but it is not true. Generally it is not practical to use
waters of a spring so as to prevent a'portion of it from florving
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