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Santa Fe, New Mexico,‘
December 1, 1918,

: Transmitted herewith is my biennial report as State E

gineer for the biennium ending November 30; 1918. h
Respectfully,

JAMES A. FRENCH,

State Engineer.

To His Excellency, Washington E. Lindsey, Governor of Ne

INTRODUCTION.

'he report covers the work directed by the Legislature of the
New Mexico to be carried out under the State Engineer
the two fiscal years December 1, 1916, to November 30,
and other work that was in progress before December 1,
" .nd to be continued.
ere is quoted herewith for your information the author-
mted by the various legislatures, citing the several acts
ng the work of the office.
Chapter 49, Laws of 1907 : An Act to Conserve and Regu-
the Use and Distribution of the Waters of New Mexico; to
the Office of Territorial Engineer. Approved March
7.
hapter 68, Laws of 1909: An act providing for the gaging
ams to encourage irrigation. Approved March 17, 1909.
Chapter 102, Laws of 1909. An Act creating the Carey
and Board. Approved March 18, 1909.
apter 32, Laws of 1912: An act providing for the gaging
ams, investigations for pumping and underground waters.
ved June 8, 1912.
hapter 23, Laws of 1913: An act to provide for the paving
ain streets at the seat of government. Approved March

hapter 85, Laws of 1913:  An act providing for the dig-
» of wells on state lands. Approved March 14, 1913.
hapter 80, Laws of 1913: An act providing additional
Is for Hydrographic Surveys under the irrigation laws of
Approved March 17, 1913.
hapter 15, Laws of 1915: An act appropriating funds for
improvement of the Rio Grande. Approved February 26,

hapter 87, Laws of 1915: An act to amend sections two
three of Chapter 23, Laws of 1913. Santa Fe street pav-

Chapter 71, Laws of 1917: An act to appropriate money
surveys and investigations of lands in the Rio Grande val-
~ Approved March 13, 1917.

Chapter 102, Laws of 1917: An act defining surveying and
ising surveyors. - Approved March 13, 1917,

Jhapter 107, Laws of 1917 An act creating the Rio Grande
Mmission. Approved March 12, 1917.




RECOMMENDATIONS.

~ (Sec. 5671, 1915 Coditfication.)

Complete Records.
as been found that the lack of complete records of actual

£ the natural waters of this State is becoming serious.
ous investors have been to this office with proposals for
sment, dependent on conclusive data as to the total amount
ater being diverted and applied to a beneficial use from the
or system in question. They procured from this office

in detail from March 19, 1907, but any reliable infor-
as to the actual use being made by appropriators initiat-
eir claims prior to that date is impossible to be obtained
y records in the State. Of course, the law provides a
to the end by authorizing the making of hydrographic
s and adjudication suits through the courts.  Although
ans is satisfactory when applied, it is too expensive a pro-
to employ until a system is settled up, and invariably
appropriated. The State is not and will not be for some

o come, financially able to appropriate sufficient funds
vey all the stream systems of the State. ~What good is a
based upon the doctrine of prior appropriation going to
these streams unless the whole drainage is surveyed and
users made parties? Even after the funds are available,
mber of years will pass before the technical data ean be pro-
for the courts.

ct Without Full Records.

e user under old rights and the future development of
ate demands a remedy until such time as the rights
een adjudicated. Especially have the Spanish-American
been anxious to record their rights so as to be protected
uture encroachments. As it is, the State Engineer, having
wledge of their rights, may approve a subsequent applica-
10 appropriate water from a stream already totally appropri-
Lby prior users, not of record. In case of the Spanish-Amer-
er, he seldom sees the publication notices printed in con-
with an application for permit, and, therefore, has been
t to realize that protection lies in having his rights prop-
of record. :
The said demands will be served by adding the following
ment, in black-faced type, to See. 5671, 1915:

““Sec. 18. The State Engineer shall make rules and reg-
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ed pro-rata, according to their construetion of the law. This
qtion has held the case up for four years, and the State has
.en getting the benefit of that amount, which should have
funded some time ago for further investigation of the
i use of water by survey. Such a technicality should be
ied and is serious enough to require conclusive attention
» Legislature this coming session. The operation of the to-
ovisions of the hydrographic survey act is and will ‘continue
retarded so long as there remains a question as to the con-
jon of the statute on this point.

'he following addition, in black-faced type, ought to clear
question :

«mMhe costs of such suit shall include the fees of wit-
s, the taking of depositions and the fees of the officers
 serving process and together with the expenses of the hy-
rographic survey and costs on behalf of the State.”’

ulations and prescribe forms* for the filing of record
acquired to the use of the natural waters of the state inity,
prior to March 19th, 1907, and shall make hydrographie
veys and investigations of each stream system and soure,
water supply in the state, beginning with those most
for irrigation, and obtaining and recording all available
for the determination, development and adjudication, of
ter supply of the State—including the location and su,I'Veyé
suitable sites for dams and resevoirs and the determinatiq
of the approximate water supply, capacity and cost of e
He shall be authorized to co-operate with the agencies of
United States engaged in similar surveys and investigati
and in the construction of works for the development and
of water supply of the state, expending for such purpos
any moneys earned under the provisions of Section 5662
any money available for the work of his office, and may g
cept and use in connection with the operations of his depa
ment the results of the agencies of the United States.’’

*Subject to the Approval of Board of Water Commuis-

sioners.

One regulation that ought to be established under such a I
would be that the State Engineer should send an engineer fr
this office at State expense to locate accurately the point of d
version, measure the capacity of the ditch or ditches, and g
such other technical data as could not be furnished by the
filing the rights of record. This would give an old righ
valuable a standing of record as that of an applicant gra
permit under the irrigation law. This system was employe
Wyoming in getting of record their old Territorial rights,
has proven very satisfactory; in fact, Wyoming enjoys the
utation of having settled the majority of state water appropri
tions without litigation.

(Section 5674, 1915 Codification.)

Under said section, when a suit is brought, as provided
through the courts, the attorneys often disagree as to the m
ing of the provision :

““The costs of such suit shall include the fees of wit=
nesses, the taking of depositions and the fees of officers for
serving the process and together with the costs on the be-
half of the State.”’ I

It has been held that the costs on behalf of the State ine
the costs and expenses of the hydrographic survey, but in the
Luz and Fresnal case, now before the court, it was contended
counsel for the defendant that the sum of $7,000 for the
pense of the hydrographic survey should not be included

the
b

Employes.
The water right department of this office has grown and
ed its operations according to authority given under the
such bounds that the need of an engineer is becoming ser-
5. The appropriators in good faith, are not getting the ser-
e necessary to the working out of the irrigation law in detail.
example, the parties who have been granted permits are
_coming in rapidly with their final proofs, and asking for
pection and report as provided and required by law, to
that their final certificates and licenses may be granted.
b is, the office has to authorize some private engineer to
he inspection, oftentimes a party with very little idea of
is required by the law, who reports on the project and
res the applicant quite a sum for his services. It can be seen
e interests of the state cannot be wholly safeguarded by
id by the party for whom the report is being made. The
has to be taken as the basis for issuing the license to ap-
ate the public waters of New Mexico, and the engineer
g the report and inspection should be from the State
er’s office as the law intended. There being no appro-
n for such an engineer, the applicants cannot be held up
ir licenses, so the inspection has to be made at the least
0 the appropriator by the safest means at hand.
¢h an engineer would be subject, when not employed in
rsuit of his initial requirements, to the State Engineer’s
and, therefore, could be used for any work in his line,
§ inspector on large construction works that might be a
e to public life and safety, if allowed to be put in improp-
5 one qualified to examine and pass on plans and specifica-
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tions for storage dams and the like, and be subject to call
any time to report on the feasib™'ty of sites for dams ap
ervoirs and the determination of the approximate water |
ply, capacity and cost of each, and such other duties as may
quire his supervision and inspection. §

Recommendation is therefore made that the item of ¢
for salary of an Assistant Englneer as submitted in the bu,
to the Governor on December 5, 1918, be approved, to tak
fect 1mmedlately, or for the Seventh Eighth and Nmth P
Years. It is also urgently reeommended that the increage
salary for the chief clerk and stenographer as Submltted in 1 p
above mentioned budget be approved. !

EAGLE NEST DAM AND RESERVOIR.

water to be used in the irrigation of about 70,000 acres of
land located in Colfax County. New Mexico.
The dam is 140 feet high.

by the Cimarron Land Company for the impounding of 100,000 acre-feet of



IRRIGATION.

nder the Irrigation Act, Chapter 49, Laws of 1907, appli-
ons for water permits declined somewhat, owing to the con-
s brought about by the war.

: Filings.

The record of applications for permit to appropriate the
¢ waters during the period December 1, 1916, to December
8, shows a total of 62 filed, of which 22 have been canceled.
£ the 40 still standing there are 21 pending, 19 having al-
1y been granted a permit to construct their works and apply
jater to a beneficial use towards completing their appro-
ons. Also, 34 previously pending applications for permit
e been approved. i g : :

Of the said 62 applications, 40 were filed for irrigation pur-
s, and in the event they are totally developed the cultiva-
 of 36,054 acres will result. Their total appropriation calls
73,912 acre-feet of water. ;

firgka

1907 to 1916. : \

The records of this office, since the initiation of the office
07, show filings in good standing totaling 326,731 acres
sed to be irrigated, which estimate their requirements at
734 acre-feet of water. Of the said acreage, 71,477 acres
een granted licenses to appropriate an equivalent of 244
e-feet of water, delivered on the land for their cultiva-

basis of eight months’ use per annum,

: Lapsed Filings. ’

The records also show quite a number of filings having
d during previous administrations, without action being
_at the time of lapse. The majority were left of record
ut sufficient information to justify the subsequent ad-
fration in canceling them, which necessitated the pro-
o of evidence for the files to substantiate an adverse action.
e 543 such filings have been canceled, which represented
timated total appropriation of 44,140 cubic feet per sec-
water, enough, on the basis of the duty above given to
ate 7,003,546 acres of land.  The said total reverted to the
e, subject to appropriation for beneficial uses. This
of keeping the records clear is being insisted upon, to
nd that no material number of lapsed permits are allowed

an average duty of 3.41 acre-feet for each acre irrigated,
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:c)(; II')e;);:néc(;if record to the detriment of the rights of the publie otests and Hearings.

Yimits OIE thggéﬁf I(')Ofp ;}2&) r&é;igge n%tu;'al waters within the " Pestimony was taken in connection with a number of cases
and regulations of May 1, 1918 Seétio n5130t, the revised ry 1led up on protest and all disposed of according to the find-
Bosid. of Water Comnigstensrs: vo: = . as approved by ¢ of this office. It should be noted that the majority of such
cancel any and all of such p erI’nitsq‘o;reS __ l'e St_qte Engineer gs or actions were not carried to-the Board of Water Com-
after date of such lapse or abandonm %pp leations thirty days ssioners on appeal, but were allowed to stand as decided.

" . Six other protests are pending to be called for hearing in

he near future. ,
The rule, Sees. 59 and 60 of the Manuel of Rules and Reg-
lations, requiring the deposit of fees in advance sufficient to
er the costs and expenses incurred by the office for hold-
the hearing, has worked out satisfactorily. In order to pro-
t the parties in making advance deposits, they are now re-
ed to file affidavits guaranteeing their payments of such
ts or expenses as might acerue and be payable to the pre-

Irrigation Progress.

Irrigation progress has not been so marke
fut}lre 1s bright for the diversion of capital bSclo(f‘iiit)e’t}};iI;tth
of investment. The projects of standing have all been looki
clo‘sely to their rights, and in consequence, the record sh
quite a number of applications for extension of time, of W}?'
64 _completed' the record in compliance with the law ’and re1 "
lations by being granted permits. All projects previousl gqi
ported on have been active, with the exception of the Fort é’ure
ner project. The United States Rio Grande project has been tlllxl
most active, the Elephant Butte dam having been completed
and ('led%cated. The other large projects deserving mention
at fclns_tlme are by the Springer Land & Irrigation Compan
which is nearly completed, known as the Eagle’s Nest pro"ec}’;’
The‘ Board oﬁ Trustees of the town of Las Vegas, or Las Vi aé
project, partially completed ; the Costilla Estateé Developm%ntf
Company, or Costilla project, which is over half completed ; the‘
Lal_{e C‘harette Land & Irrigation Company, a Carey Aect pro:'ject ’
which is nga;ly in shape to deliver water; and the City of Rai‘
~ ton, a mun‘mlpal development, which has been in full operatioﬁ«
for some time.
Iiig :“rom present indicatipn the large body of arid State land
o \(7);3(;2;1118;7 nlglac}ler oif;tlnon (Y)r‘lguiglly to-the Red River Land In passing it might be well to state that a complete re-
o Theyi’nteres(zg“o fmC 1£1e ];;onbegome -valuable as vision of the Rules and Regulations as provided for by statute
water appropriation, has taken m;er .th 8 A0, ASSIIE of IS Qi opiled and printed in a form followed Rk
bt e b e i;westi e eél project and are now . 'gh cross reference to every section of the Code and Manual
R [y o oward completing the :fl,l— indicated as to make it easy to refer to and follow up in order
e R ey be al owed to start construetion ery point involved in any question presented under Chap.
! - - XTIV, 1915 Code, the 1917 Session Laws and other sections of
the statute regulating the appropriation and use of the Public
Waters of the State New Mexico. '

r

. Besides the necessary detail to be closely followed in keep-
ng the records required of this office in accordance with the
aw and the rules and regulations, quite a large correspondence
en care of maps and plans and specifications checked for
acceptance, copies of all public records and negatives and blue-
nts of maps, filings of old appropriations accepted and filed
record, water master reports checked and approved for
consideration of the County Commissioners and the usual
er routine necessary in its administration, this office acts in
advisory capacity for the Board of Water Commissioners and
e Carey Act Land Board. { ;

o8 v Fiis 1 Power Projects.

s previously stated, a number of the applicati ]
: v pplications were
flled for the .development of hydro-électric power and for min-
ing and milling purposes. - The progress in this field has not
. been so marked the last two years, projects for the total devel-
opment of 56,675 horse-power having been filed on and are com-

plying with the requirements of th i :
A e»offlce and the completion

t The work in this department has been in charge of Mr.
fA- S. Kirkpatrick, who resigned recently to take a position
‘Wwith the Chino Copper Company, Hurley, New Mexico.

. Herewith a statement showing total receipts, refunds, earned
fees, unearned fees in bank and statement of Hydrographic Sur-
vey Fund in State Treasury November 30, 1918.
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IRRIGATION FEES ACCOUNT.
Balance with The First National
Bank of Santa Fe, 12-1-16. . ..

Receipts :

Arpplicationst el sl T $5,775.80

Imtenesttan e Hamdam hummnal) 227.15 $6,002.95
Disbursements

Refunds (unearned fees) .....$ 937.15

Earned fees s . iouin oo 1,832.20 $2,769.35

Balance (includes both interest
and unearned fees) with The
First National Bank of Santa
e Rl ZONTRI S e, G o™ $6,53

Hydrographic Fund with State Treasurer is shown on st

ment following.

HYDROGRAPHIC SURVEY FUND.
Fifth Fiscal Year.

Balance, December 1, 1916________________ $3,723.75
RecerptsrOMGNIE B0 20 4 T Y AN 1,718.35
Dishinsem erpsEioig IF SOTI @ihs, 16" 95178

Balance; November 30, 1917__________ '
Sixth Fiscal Year. /

Balance, December 1, 1937_-_ - __________ $4,942.10
(hecelpESPEta JRHE THIFASUNY Ui Guey Ty 113.85
[Dishursements SONSGlEsReEa F g 073 Ak

HYDROGRAPHIC 'SURVEY WORKING FUND.
Fifth Fiscal Year.

Balance, December 1, 1916__________________ $ 2358
AtdifoERVarran o e e rE AR A ae 500.00
Tnite et I G NV R T I L o A . TSRO R

Balance, November 30, 1917_____________
Sixth Fiscal Year.

Balance, December 1, 1917_______________.___ $105.19
AnditoriWarrant =0T LTEIASHFERRR T S 500.00
Intenextpmevlbsomle ateial s el LT le UF 1) R0 2.26
Disbuisementsy-vos! crvetins ool Bore o ol s oy

views showing construction work in progress during 19‘18 on the Costilla
Reservoir of the Costilla Estates Development Co.

Balance, November 30, 1918_____________ :
Above working fund is deposited with the First Natio
Bank of Santa Fe, New Mexico. The regular fund is with
State Treasurer and the status of same is shown on preced

statement.
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STREAM GAGING.

November 30, 1916, the date of the last biennial report,
was a balance in the stream gaging fund of $1,428.64. At
me the State was maintaining sixty-five gading stations
d five field hydrographers. During the fifth and sixth
years we have had, in addition to the engineer in charge
e work, from three to five hydrographers beside a steno-
ler and clerk. The office records of run-off have been kept
within a month to six weeks at all times.

t the end of the calendar year 1917 the State was maintain-
ixty-two gaging stations, and during 1918 we have discon-
d one station and established one. ;

or 1917 we published run-off records for seventy-one
g stations ; through courtesy of the State Engineer of Colo-
the records for the Rio Grande at Del Norte and Lobatos;
oh the United States Reclamation Service the records for
ecos at Dayton, and the Rio Grande at San Marcial, and
h the U. S. Geological Survey the record of the Pecos at

ge, compilation of run-off records on all streams in the
from 1888-1915 was delayed in proof-reading and the re-
t was made from 1888-1917, re-assembled and re-edited, and
ed in 1918. We have printed the reports for 1916 and
and the 1918 report is practically up to date and should
the printer early in 1919, These reports are for the cal-
r year and there is a great demand by the public libraries
ghout the country, by consulting engineers and state engi-
, and everyone interested in irrigation and water power
opment for them.
We have been able to reduce the hydrographers’ travel ex-
by having the hydrographer use his own car at ten cents per
in making the stations on the Pecos and in the northeast
mer of the State, and by contracting with an auto driver for
- trip in the San Juan Basin, and have been able to make
v station once a month except for some unavoidable delay.
 visiting the gaging stations oftener we are able to keep a
ar relation established between the gage height and discharge
d to account for any shift in the channel or change in the
pe of the curve.
The results from our stream gaging work have been satisfac-
and we feel that the published records are reliable and can
qepended upon as accurate to the degree such records can
ain,
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This work | .
L. Cooper,ozvh(fl a;a]soe;:si;?edc}ll?;gﬁ ch sssistant Hoaineur CAREY ACT LAND BOARD.
?-DA. Howell, John E. Powers, Eigggfrgﬁﬁﬁ C}%y%* Walte “nder the Territorial Laws of 1909, the State aceepted the
Y el Walker., E. C. Stout, Wayne Laws and W. N. Evz Harv(? ditions of Section 4 of the Act of Congress entitled: ““An
ivian Redding has been stenographer and - N. Hvans. Migg making appropriations for sundry civil expenses of the
fiscal years. Mr. R. L. Cooper WaIs) suczl;:d C(liell;k during the tyg - fiscal year ending June 30, 1895, and for
o8 Igﬁve;nﬁer 1. 1918, ed by Clyde Walters purposes,”’ approved August 18, A. D. 1894, together
{ e following financial st : : : 1 the grants of land to the State of New Mexico under
Fiscal Years: statement is for the Fifth and Sixth ! :-i)viSisiogns of the aforesaid Act. The selection, manage-
ant and disposal of the land is vested in the Carey Act Land
d.
he organization of the Carey Act Land Board for the State
ew Mexico is provided in the New Mexico statutes and con-
of the Governor, Commissioner of Public Lands and State
neer. The Governor is the chairman; the Commissioner
ublic Lands, secretary, and the State Engineer, member.
Attorney General is the legal advisor to the Board.

. STREAM GAGING F
- FzI];th Fiscal Year. b
alance December 1, 1916_______
Annual Appropriation ________________ $1;’3(2)383
Refunds on Scrip, Ete. ___ DonarToubi; '312.
Paid by i e Y g

Balance November 30, 1917
Sixth Fiscal Y,em-. ___________ $ he stated meetings of the Board are on the second Wednes-
Balance December 1, 1917 of each month and any two members of the Board consti-
Annual Appropriati(;n """"""""""" $ 1 39.39 a quorum for the transaction of any and all business. The
Refunds on Serip Salere: Bio . 15,000.00 sman has the power to call special meetings whenever in his
4 o7 ol T 328.28 . $ ent the public good requires the same to be done.

Paid by Vouchers

CAREY ACT LAND BOARD.

Bal
alance November 30, 1918 (By Frep MuLLER, Its Secretary.)

though the statute requires an annual report to be made
e Carey Act Land Board, the business of the said Board
ot heretofore seemed to warrant the issuance and publica-
f such reports. For the past year, however, the Board has
called upon to exercise its functions to some extent, inas-
as applications for lands by settlers have been received,
er with the moneys required by law to be paid in connec-
therewith. Moreover, the irrigation project .being con-
ed to irrigate the lands segregated under the provisions
e Carey Act is nearing completion, and the expiration of
time allowed for reclaiming the lands withdrawn by the
rtment of the Interior for the benefit of the Territory and
is not far distant. The Board is therefore called upon
ve some attention to the details of the administration of

arey Act laws and regulations.

nly one withdrawal for Carey Act purposes has been made
r in the State. This is a body of land in several discon-
d tracts in southern Colfax County, comprising in all an
of 7,533.79 acres, and situated in townships 23 north, ranges
)21 and 22 east, and townships 24 north, ranges 21 and 22

-
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nds thus applied for is 3,571.42 acres, and
aglr'fea;g)(fa fc)lfleﬂslziicl’laapp1icz;ttimff)sphawe been ﬁpally allowed and
éate of location issued. One application remains sus-
{ d and undisposed of, but is in process of being cancelled
: elosed out under direction of the Board. The total area of
4 for which thirty-one certificates of location have beeg
1ed is 3,071.42 acres, and the area covered by the suspende
cation just mentioned is 160 acres.

east. These lands have been approved by the Commissionep o
the General Land Office under the application for segrega
submitted on behalf of the Territory of New Mexico in 1:
There has recently been an adjustment of the lands applied
to conform to the subdivisions of the plat of.the official sury,
as to that portion of the segregated area which was unsurve
when withdrawn. The only lands remaining in an uncer
status is a portion of Section 32, Township 24 North, Range
East, which the Commissioner of the General Land Office
sought to except from the withdrawal and to consider as con
mon school land. The matter has been appealed by the Cley
of the Board to the Secretary of the Interior, and it is e
fidently believed that the Carey Act segregation as to this p
ticular land will be directed by the Department to remain int,
the grounds of such appeal being the priority of the segregat
over the grant of the sections numbered 32 to the State
common school purposes. xpenses. ;
Figation, Worls. 1 > Although the fees and purchase moneys _rgcewed by the
The Irrigation Works being constructed for the purpos yard are by statute made available for its legitimate expenses,
of irrigating the segregated lands consist of diversion and stor ‘ ness so far has been carried on with practically no e}zlc-
dams, and intake and outlet canals and ditches on rather e. As will be seen in the financial statement bEﬂOW,l the
elaborate scale. The company under contract for the constr y expense charged for the past year 1s the Clerk’s sa ar}lri
tion of the works is the Colmor Irrigation and Land Compa it is not expected that the expense for the next year wi
of Colmor, New Mexico, of which Mr. E. M. Traylor is See ed greatly that amount. It is probable that a ﬁeld. examina-
tary and Mr. W. H. Wolff is President. A report made by a representative of the Board may be required somg
i pe during the coming year, and that a few books, blanks, an 3
splies of stationery may be required. The money in the fun
being made in the ednstruction of the said irrigation syste by the State Treasurer is available, however, for such ex-
Upon petition submitted in due form, and upon represen nditures, without further action by the legislature.
tions made by the secretary of the said company, the Board,
a special meeting held March 25, 1918, granted an extension
time to the said irrigation company, whereby it was allow:
until January 1, 1921, to complete its irrigation works and te
apply the water to beneficial use. A bond satisfactory in fo
and amount was thereupon required by the Board of the sa
company, which was duly filed and approved by the Clerk aud
Secretary of the Board. i
Application of Settlers.

intment of Clerk.

b appointed . Mr. Charles B. Barker as its Clerk

'm\lﬁns]osﬁgt%d, ILpoted him a salary of Ten Dol.lars per montil

m and after February 12, 1918, the date of his appomtmgilh.

had theretofore attended to the bus1'ness of the Board with-
official title and without compensation.

e busi

Miscellaneous.

The Board is not in a position to recommend the State’s
arey Act lands to prospective settlers. Each settler must
mine the lands and the irrigation scheme, and decide for
self whether he wants to apply for the segregate_d lffmds.
opies of the laws and regulations, however, will be furnished
request. The Board has approved the form of contract re-

ed to be entered into between the settler and the irrigation
mpany, and believes that it affords the sett_ler the max1mul;m
rotection possible under the law. Description by legal sub-
ivision will be furnished by the Clerk of the Board of such
ithdrawn lands as remain unapplied for as shown by the
rds in his office, but information concerning the progress
the reclamation and irrigation of the lands will have to be
ured from an examination on the ground.

Financial statement follows.

There have been filed with the Board applications of thirty
two settlers or prospective settlers for lands segregated und
the application of the Territory above referred to, and propos
to be irrigated by the system being constructed by the Colmor
Irrigation and Land Company. Each application has beert
accompanied by the lawful fees and purchase moneys, and 3'1 )
by a duplicate or triplicate copy of the irrigation contract e
ing between the applicant and the irrigation company. T
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CAREY ACT FUND.

Receipts.
Fees paid by 32 applicants for lands.......... $ 32.00
. Payment of first half of purchase price on lands :
applied for (25 cents per acre)........... 894.02
Disbursements.
Refund to one applicant on account excess
purchase moneys paid...................$ 10.00
Salary of Clerk (from Feb. 12, 1918)......... 95001
Fee and purchase money on suspended applica-
tion which remains undisposed of to date... 41.00

Balance with State Treasurer..........

_STATE ENGINEER NEW MEXICO 141

'STREET PAVING AT SEAT OF GOVERNMENT.

\n Act by the Legislature of 1915, Chapter 87 Laws of 1915,

nend Sections 2 and 3 of Chapter 23 of the Laws of 1913,

sided for a change in the petition of the former act, ‘‘by the

o] Custodian Committee in behalf of the Capitol grounds

e private owner of abutting property on each, shall be

d a petition in full compliance with Section 3 of Chapter

the 1913 Laws.”’ ey

Phere appeared to be no popular movement by thg 'abuttmg

erty owners for this improvement and, war conditions pre-

, it was thought advisable not to push:this paving.

'he following table gives a statement of this fund and shows
lance in the hands of the State Treasurer:

B Appropriated by State. ... ... ... $13,000.00

B dtout by State: . ooouw L 2,692.50

Rolance i Bundss. sostianes L0 B $10,307.50
pages 53-54 Second Biennial Report of State Engineer.
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: LY WELL NO. 1 AND 1-A. T
, STATE WELLS. , B e centrt pro raa. 011 00
On November 30th, 1916, Well No. 1, Section 8, Townshir WELL No. 2. et
North, Range 13 East; No. 2, Section 8, Township 8 No wct price, enginee]rin,it,amrles:jllgtervirszjiol:;1 L s $1""§g'§§ y
Range 14 East, and No. 3, Section 30, Township 10 N e R R R R R ok
Range 12 Bast, were completed and a contract had been m WELL NO. 3. Gl
with the Keehn Brothers for drilling Well No. 4 in Section ¢ price, engineering and supervision................ $5,457.36
Township 9 North, Range 11 East. The date of this contrs B - oot proTal. il
was November 18, 1916. Well No. 4 was completed and te R T 4 253269
early in March, 1917. This well is 575 feet deep and was test price, engineering and supervision................. $2,511.33
to thirty gallons per minute. ' L R R R R TR s
On March 5, 1917, a contract was drawn for drilling a wollNNEEEEEEEE—SS— = ' m?)vggg-g%
as close to Well No. | as it was possible to set the rig, this B : , ,000.
to go 800 feet in depth, and on the same day an agreement DRILLER’S LOG OF WELL NO. 1-A.
drawn between the State Engineer and Ballard and Armst e to 3 feet................... Clay.
whereby Ballard and Armstrong agreed to furnish casing o 93 feet................. Yellow sandstone.
the well as ordered by the State Engineer. This well, w. to 113 feet........... 850509 Red sandstone.
is called Well No. 1-A, was drilled to a depth of 804 feet B icet. . BRed clay.
tested May 3, 1917’ to nine gallons per minute_ i to 168 feet ................. Red Shale.
A complete summary of the accomplishment with th to 190 feet................. Red sandstone.
$15,000.00 is as follows: There were five wells drilled—No, | to 240 feet................. Bed clay.
_ 610 to 620 feet deep, went under pump to 114 gallons to 270 feet................. Bed sandstone, soft.
minute; Well No. 2, 532 feet deep, dry; Well No. 3, 1,280 fee o Tl O Bedycy:
deep, tested and pumped ts 15 gallons per minute; Well No fOR354 feet..........coonun. Red sa'ndstone, hard.
575 feet deep, tested and puxnped to 30 gallons per minute OR3B1 feet. .. ........ovcon. Red sandstone, SOft.
Well No. 1-A, 804 feet deep, tested and pumped to 9 gall to 429 feet................. Red clay.
per minute. Well No. 3 was not cased and during the pres O dt] feet. ... ... ... ... Red shale.
year has caved in the red beds at about three hundred feet b to 469 feet................. Bed sandstone.
at the bottom. The well was not cased because the people wi to 499 feet................. Bed clay.
had the State land leased were very anxious to have the t0 999 feet................. Red sandstone.
other wells drilled, and had we cased this well we could onl 1 610 feet............. oas Bed clay (Uittle water).
bave deilisd one Gihen Lo A S R Blue limestone.
In figuring the cost of these wells the office expense wa to 627 feet................. Blue soapstone.
divided pro rata to the five wells in proportion to the cost of to 640 feet................. Yellp w sandstone.
well. Wells Nos. 1 and 1-A are considered as one well and th B et . White sandstone.
cost of the four wells is as follows : to 741 feet................. Gray sandstone.
- .to 751 feet................ - Blue soapstone.
RORNGr feet. " L s Gray sandstone.
EORNTTS feet. . ouinn cun 00 Wil Red sandstone.
NGRS S feet. . . e e e Light red sandstone.
BORTOT feet. ... oooonmninemmn Red shale.
to 804 feet..... R Light red sandstone.
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DRILLER’S LOG OF WELL NO. 4.

Surface toR 0N feet Clay.

10 feet to™ 30 feet. .., .. .o oin Boulders.
305teet tondl60 feet! . .. ..o i i Yellow sandstone,
11608 feetRtoRISOREcHEl S S F e S Red sandstone.
308 fecttoRZ B0 icat i SRS Red clay.
2808 tieet toRail5Mteet 0 L o r ey, ) Red sandstone,
So1 feet MofB4 0 fieen s, v, . b S Red clay.
340 feet to 380 feet........ PSSR s - Red sandstone,
380" feet ‘10400 feet. .. ... .. o0 siuwis Red clay.
4008 kccifto RS0  feet s & " T sl G Red shale.
4301 feet ito 445 feet. . .o it Red sandstone.
d458 eeti tond6oNteet, il Red clay.
Ao ticelitoNblB N feet. . . v i Blue limestone.
o8¢ feet oMb as et Wb uiire LS B A Yellow sandstone,
Ddaifeetttonhdsifcern i it e uienis il Yellow sandstone,
543 feetStoRbioRteati bl oo s el Yellow sandstone,

STATE WELL FUND.
Fifth and Sixzth Fiscal Years.

Balance Décembert 1 SIO1605. 0 e D
EaidShyatViouchersii s iie i e et U S

Balance November 80, 1918 . 1. e 5 IS

A DRAGLINE EXCAVATOR

the draining of lands under the Carlshad

t work constructing drains for Project Manager,

of the U. S. Reclamation Service, Carlsba_d, Ne\y jM.exico.
i. Foster says with regard to drainage on this project:

d improvement during the past few

i iti yn a marke ;
B oo oo show Main Canal and the construction of

due to th, rete lined sections of the 1 ¢
Good rgsﬁ(l’tnsmlfa,ve been obtained from the construction fof‘ alll'ld“;ta’ﬁie:;neg
TOPS are now growing on a large percentage of the _al_fea ormerly

OF cultivation, due to seepage and the necessity for drainage.



REPORT ON RIO GRANDE
. DRAINAGE INVESTIGATIONS

Rio Grande is confined within a narrow box canon
e New Mexico-Colorado state line to Embudo. From
nt it passes through the Espanola Valley to Buckman,
it enters the deep and tortuous White Rock Canon.
ng from this canon near the Indian Village of Cochiti
rses for one hundred and fifty miles the highly pro-
ve Middle Rio Grande Valley which terminates at San
al, the head of the Elephant Butte Reservoir. The stor-
asin of this reservoir extends from near San Marecial to
, a distance of over forty miles. Below the dam to the
r Mexico-Texas state line the river passes through several
e and highly developed valleys.
der the act of the State Liegislature providing for the in-
ion of the valley as it crosses the state, all portions are
ated except the Middle Rio Grande Valley, either because
is little or no valley areas susceptible of reclamation or
e the areas are already adequately covered by surveys
nvestigations carried on by the United States Reclamation
¢e, which is the case with all that area between Elephant
Dam and the New Mexico-Texas state line.
passing through the Middle Rio Grande Valley the most
ng feature is the immense areas of swamp land and tracts
over to grazing or the cutting of a limited amount of sec-
r third rate native hay, and large areas that do not seem
sufficient prospect of returns to warrant the clearing
tivation. Under the more favorable conditions, in-
" cultivated fields showing magnificent yields of diversi-
rops tend only to emphasize the deplorable effect of an
I rising water .table. In its silent but persistent process it
‘all but driven agriculture from one of the most promising
s in the southwest. With fine soil, good climate and
ate water for irrigation easy of application, it lies glmost
n spite of a crying need for food stuffs and the great de-
nd for auxiliary feed that is necessary for the herds that
® grazed throughout the adjacent territories.
actically every land owner in the valley is conscious of
limitations that are placed upon him as to the choice of
to be grown and the areas of his land that he may use,
there must be ever present the question as to whether con-
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sation and General Description.

o Middle Rio Grande Valley of New Mexico in this report
nsidered to extend from the mouth of White Rock Canon in
oval County to just below San Mareial in Socorro County,

petween these two points extends through Bernalillo and
lencia Counties. It occupies parts of the following townships:

16 north of Range 5 east; 12, 13 and 14 north of Range
st; 7 to 13 north both inclusive of Range 3 east; 3 to 11
both inclusive of Range 2 east; 6 south to 5 north, both
ve of Range 1 east; and 1 south to 7 south, both inclusive
ange 1 west, all of the New Mexico Prineipal Meridian.

he principal towns within the valley are as follows: Ber-
lo, county seat of Sandoval County, located 18 miles north
buquerque with a population of approximately 1000;
uerque, county seat of Bernalillo County, the largest city
ew Mexico, and by far the most important industrial cen-
£ the area, is located 44 miles south of White Rock Canon
105 miles north of San Marcial, estimated population,
00; Los Lunas, county seat of Valencia County, twenty
s south of Albuquerque, estimated population 900; Belen,
rtant railroad point, where Belen cutoff of Santa Fe
em crosses the branch from Isleta to El Paso, located 31
south of Albuquerque, estimated population 2000; So-
rro, county seat of Socorro County and important distributing
t for large territory to the west, 76 miles south of Albu-
que, estimated population 1800; San Antonio, agricultural
or and distributing point for Carthage coal district, esti-
d population 500; San Marcial, railroad division point
ed 105 miles south of Albuquerque and at the head of
hant Butte Reservoir, estimated population 1200.

Il these points are on the Santa Fe railroad, the main line
vhich leaves the valley just below the Indian village of
a and the Bl Paso branch traverses the valley from that
southward. Besides quite a large number of small agri-
Itural villages scattered throughout the valley there are in
€ northern part, the Indian villages of Cochiti, Santo Do-
0, San Felipe, Santa Ana, Sandia and Isleta with a total
ation of about 3000. The total population of the valley
luding the Indians, is estimated at 40,000, of which a large
ent is of Spanish descent. Agriculture is the principal
ry of the valley, though stock raising and mining are
rtant industries in the adjacent country contributory to
€ valley. The entire area is provided with good schools and
ANy oood roads are built and others are being continually
oved, so that all parts are rapidly becoming easily access-

ditions are remaining about the same or gradually growip
worse.

Scope of Survey.

The entire valley under consideration has been covered
a topographic survey. Practically all that portion from .
upper end to the canon below La Joya was made by plane L

and from that point to the lower end was made by tran
stadia. Levels were run throughout the length of the v
and based on the bench marks established by the U. S,
logical Survey and the U. S. Coast and Geodetic Survey whig
are referred to mean sea level. The field work has been ea
ried on from the railroad as a base. The resulting map, ¢
sisting of 34 sheets and made to a scale of 1000 feet to the
shows the land classifications, roads, railroads, towns, settl
ments, schools, churches, river channels, public survey mon
ments where found, and two foot contours in the bottom lan
and five or ten foot contours on the side slopes. '

Over the principal areas there has been established, an
monthly readings kept, on a system of test wells which
also been referred to the sea level datum. These wells we
sunk from six to twelve feet, depending on conditions, an
log of the material penetrated was recorded. The well ¢
ings were made of two inch galvanized iron pipe cut and ro
from No. 27 gauge sheets, perforated along one side with 1/ in
holes spaced six inches apart. In the top of this pipe wa
fitted a turned wooden plug held in place by a screw in or
side. Elevation of the top of each pipe was taken and also i
bench mark established at each for use in case the well sho
be disturbed. Each well was given a number correspondin
the mile on the railroad within which it falls and in additi
the wells within a given mile were numbered consecutively fri
one up. It was attempted to place a line of wells along
center of each area, approximately paralleling the valley a
spaced one-half mile apart, and every two miles up and do
the valley, a cross line from the river to the hills spaced 0
half mile apart. As aceessibility is a very important feature
be considered, both for the installation and the subsequ
monthly readings, wells were placed on or near roads as
as possible, even at the expense of the general plan of dI
tribution.

Besides monthly readings over all the wells there have
certain sets selected on which daily readings and readings ev
two hours were taken over a certain period to show intermi
diate fluctuations between the regular readings.

1,
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ible. With a railroad traversing its entire length, there ig y
part of the valley that is not within reasonable reach of ¢
facilities.

Unlike most western irrigated districts, portions of this
ley were being irrigated and farmed by the Indians when 4]
Spanish explorers first entered it in the early part of the g
teenth century. The settlers from Mexico who followed g
its exploration built additional ditches and the process
building community ditches for some certain area or settlema
has resulted in the present almost chaotic network of canalg g
‘“Acequias,”” heading sometimes very close together, paralle
ing, crossing and recrossing, each with but one object in viey
that of carrying water to a certain small area or settlem
In most cases these ditches, through long years of use and
annual removal of sediment that is deposited in them, ha
built up great embankments on either side and oftimes the h
tom of the ditches themselves have raised from year to
till they are far above the adjacent fields.

As a whole, it may be said that the methods of irrigation i
the valley are in a very erude state, notwithstanding the fa
it is one of the oldest irrigated districts in the United Stat
In some cases the same old ditches and largely the same o
methods are being used today that were used hundreds
years ago. Because they were built long before there were
any laws or regulations to govern, there are almost no recor:
of the amount of water they divert or the acreage they ser
but practically all observers agree that more water is us
than is necessary and also that too much water is used for the
best results. The border or check system is by far the mo!
prevalent throughout, in spite of its many undesirable poini

Practically none of the adjacent mesa lands or side slop
have been brought under water, which would necessarily &
quire very much greater units and very heavy expenditur
The community ditch is kept in repair by the labor or mon
contributed by the users themselves under the supervision
the ““mayordomo,’ who is elected by them for that purpo
and it is also his duty to see to the equitable distribution of t
water to the users, prorated according to the number of aecr
each has under cultivation. Diversion is made without ai
wiers or dams during times of sufficient water, but as t
water in the river begins to recede it becomes necessary to €O
struct temporary control works, either with brush and rock
in the sand, in order to get water into the ditches. These, Wi
a rise in the river, are usually destroyed and must be reco:
structed when the water again goes down. This process 1
be repeated four or five times in a season, and each time t

A

ration.

.3 inches at Socorro.
joate very materially the effect of temperature upon the
n body. Hspecially during the spring and early summer
e is a very strong wind movement through the valley, gen-
y from the south. This wind movement, the low humidity
the high percentage of sunshine produce a high rate of

Bernalillo.
th. of Record (yrs) 11

CLIMATE
The valley ranges in elevation from 5245 feet above mean
vel at the upper end to 4455 feet at the lower end with the
vier gradients immediately below White Rock Canon.
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.« under that particular ditch are called out from their
n duties to do the work.

The
nate is arid with an average of from 30 to 40 days each
r with precipitation and a very high percentage of sun-
The average annual precipitation varies from 7.59
s at Albuquerque to 11.09 inches at Socorro.

The snow
is very light, averaging each year 7.6 inches near Lios Lunas

The humidity is low and tends to

0.31
0.23
0.54
0.40
0.74
1.25
1.22
0.80
0.76
0.46
0.44

7.59

N ,
H] RO 0O GO =3 O O WO WO D o

3

ys.

MEAN PRECIPITATION

Albuquerque.
40 23

28

Amount. Days. Amouw
0.65 . X

0.44
0.49
0.70
0.71
0.62
1.27
1.09
1.25
0.95
0.43
0.49

9.09

Los Lunas.
23

n
tDI DO RO B > i DY DO DD B D D!

llowing are tables showing mean precipitation, tempera-
and killing frosts for those points within the valley from
records are available:

Socorro.

0.46
0.46
0.55
0.81
0.40
0.54
1.92
1.49
1.76
1.43
0.51
0.76

11.09

nt. Days.

o
l\'.l SOOI O 00 O LW I WO WY
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TEMPERATURES—ALBUQUERQUE

STATE ENGINEER NEW MEXICO 50

LAND

Years. Years. Years. Years. Years. Q] hy' . ¥ = 3
Length of Record. .. ... 33 18 18 18 18 . lied, the Rio Grande is the prinecipal river of the
Mean. Mean. Max. Mean. Min. Highest. Lowest. 18 1mp 2 . . hds f one
%alﬁuary ............. B8 = a28 70 —4 under consideration, and it winds its way Irom .
(REIERE ST B0 0 5 e e o . o 5 78 -10 : 1 1 S0
Wi L R 47.2 63.3 33.4 89 12 of the valley to the other for the entire d1stanceTh
o S e 25 i 1w i o miles, measured along the thread of the valley. The
i i gan w0 g it o ggf b 37 - is skirted on either side by bluffs backed sometimes w.1th
LY o wi o vewsinis s v v s § A P @ =
Waden 10000 1 75.3 88.4 60.6 ° 99 - nsive mesa land, but more often with broken and hilly
SIDERE e g 0TS o 1 o & ry. There are a few inflowing streams, all of which are
November ............ 43.3 58.0 30.1 78 7 e t portions of the year. The more important of
s AR i it i o 5 k- glt‘ia l%) Qanta Fe, entering the river from the east
’ — v IR N - e are e nl1o £ > " 5 {
SRR G oy e 0L AL M =0 » the upper end, Rio Jemez from the west five miles gblove
ali i the west 20 miles below Belen,
hias alillo, Rio Puerco from ; >
TEMPYE RATURES o EUNAS e Rio Salado from the west, just abovp San_ Acacia, or
Length of Record........ %6 5% 95 fe es above Socorro. The valley floor is quite uniform
3 Mean. |, Mean Max, Moo Min. . Fiet S saries from a few hundred feet toa full five miles in width.
Wabruary .. 001100100 8l 54.1 22.3 79 gally the river banks and sometimes the river itself is
e R e . o her than the land directly opposite and near to the mar-
W7 L e R 63.5 81.9 46.1 98 : " es there are old river channels, now
ot 725 92.1 52.3 104 - n many piac : H
UDE «co 060000000 e0sos % . o " >
il Ll SRR TR 76.8 92.9 59.2 105 r cultivated or overgrown with vegetation. T. ere are
g:pgt?xrtxbér”.'ﬁﬁ.'ﬁﬁﬁiﬁﬁ'.ﬁIggﬁg 895 268 - areas of hummocky sand dunes WhmhI comsltllmte%1 the
36. i i he wvalle 00T.
Novembor 11111011000 1021 550 250 77 QR e from the muifoxmity of herTs By S
DECOIBBE o e oot o 33.2 47.6 175 74 gradient to the southward is practically as t
QR SR e e ek e 5 o river and for different stretches is as follows:
Dist. Diff. in Feet per
TEMPERATURES—SOCORRO From. ol dnllies aila ik )
. Years. Years. Years. Years. Years. %ogk Can. i?{)luqxfe;%ie 27.0 160.3 . 5i93
Length of Record......... 25 20 20 22 21 el La Joya Can. 56.0 266.0 4.74
Mean. Mean Max. Mean Min. Highest. Lowest. San Acacia 5.5 23.4 4.27
2 veerona S ERIEE SO, 53 581 266 7 i s L 576 501
February .........c.coe - . . M. P. 1007 . 7.0 J .
Mareh s BE c ot 49.7 65.7 32.7 91 10 e Oan. M. P. 1007 149.5 793.2 5.30
ik O R H T 57.6 744 403 94 15
it s L I RS | 65. 83. : 2
Fier e L RN SR 75.4 93.4, 56.9 108 40 1
iy e | DGR ol e 77.4 92.3 61.8 108 4 < e 4o :
CIBEE Gl e s i3] Ik 9.8 106 o2 The classes of soil, .its depth and fertility are prop-
September . ... .......... 69.1 85.6 51.7 99 2 i : Qg
b R 58.0 T4 39.4 95 16 best shown by data contained in ‘‘Soil Survey of the
D e s o i - L iddle Rio Grande Valley, New Mexico,”’ published by the
eCeMPeYr ... ... 100000 ) . . - .
Ao o R e 57.6 73.8 40.9 108 -16 eau of Soils of the U. S. Department of Agriculture. The
covered by this soil survey is 67 percent oﬁ the area now
KILLING FROSTS er consideration and the area not covered In thatkreport
. Length of Av. Date Av. Date Average Earliest = S 111 aken as
Station. Record f;irst in Last in  Growing in very similar and t}'Il‘(fl Safnll(la C(.)Ildlt.lOHtS bm?};egefrtom Tt
Years. Autumn. Spring, Season.  Autumn. ino e following 1s tabuala ¢
e e b n e 6  Oct. 25  April i8 189 Sept. 16 lding good there. € ,
Albuquerque . ...... 23 Oct. 23 April 16 191 Sept. 17 ort :
108 Tmnas oo vee o 24 Oct. 19 April 16 186 Sept. 22. i
NOGOTRON Itttk 22 Oct. 19 April 14 198 Sept. 27
KSPAnOla oo e s - 20 Oct. 9 April 27 165 Sept. 12
Santasiilels v et S 43 Oct. 18 April 25 176 Sept. 25
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TR ati he oround water within the same year or from
ations of the g

" Soi% Class. Acres. Whole. Depth. Fertility.

ila fine sandy loam........ 46,336 26.4 21 in. Fertile when draineq rear. . S

Anthony gravelly sand....... 24,576 14.0 72 in.  Fertile for earl = Y . own with timber or
Gila loam ..... e 24,384  13.9 72 in.  Fertile. 7 o Timbered areas are those overgr

. 18,688 TOU L R Medium.

usually cottonwoods, willows, or thorn bushes.

Ll : i i . £

Gila clay loam. .. e e Fertile the River and River Wash areas are those actually oceu
Anthony fine sand...... S D07 6.3 72 in. Medium. . iver or the washed channels through which the
Anthony sand .............. 10,944 6.2 72 in, Fertile for earl i by the rive : il

! ¢ peaches and ch ) higher river stage. These areas are usually
Anthony silty clay loam.. ... . 4,160 2.4 12 in Fertile. flOWS at a 12 g S 1
S iiony fmessndy loam. . 2944 1.7 =54 in. " Tersile m vegetation and consist of washed sand or gravel.
A So0as 15 Bl V. the Other Valley areas are included all lands that do not
Tijeras fine sand............ 1,600/ 1 10l9. I8\ Viery feruilel sel nd wastes

& b under the other classifications and may be sa

Land Areas.

1d dunes or sage brush either above or below ditches, ang
e or town areas.

ship.

The total gross area of the valley, as determined by thg
survey, including all areas from the foot of the slopes as nearl
as may be determined, is 206,012 acres, classified as follows:

Cultivated (Class 1)..................... 40,063 acres actically all land titles originate in Land (ﬁrf}?ts tfﬁf
@rilivated N (Class i) =g = B e 8,732 acres panish Government during their occupatlon 0 18 _
Alkali and Salt Grass.............. ghlieats 51,977 acres  cither to the Indians or the Spaniards. Large por
RIATIND fe S5 R R s e A I 6,517 acres ] s of these grants have been pa}rceled out to 1nd1v1duaés
b e A S R S 37,5694 acres h less so in the case of the Indians than others) and sub-
Riverfand River Washi ... s oo 27,536 acres ided among successive heirs till now the lands, as a rule, are
Othep¥allev fh s s s ol e o Sl 33,593 acres in a very large number of small .irregular tracts. On_ th_e
Sas hand, there is now a consolidating process in which indi-

e N AT L NS 206,012 acres Is are buying up contiguous parcels to form a farm of

. \etical size, but thtre are comparatively few real large

In Cultivated (Class 1) of this classification is ineluded all ] ngs. - .
areas that are being cultivated and, by a superficial exam iome cases Indians hold land outside, and others hold land
tion, do not show that crops are being impaired by a too hig e Indian Grants, usually by adverse possession. From the
water table. It does not mean that the land is not sufferin ern boundary of the Isleta Indian Grant to the northern
from a high water table or even endangered, nor that it wi £ the valley, to which district the Indian Grants are con-
grow all erops without injury, but that there are no surfae the total valley area is 80,100 acres. Of this total 43,200
indications of a shallow soil ’or 54 péreent lies within the boundaries of Indian Grants,

In Cultivated (Class II) are included those cultivated areas : i L T
. indicati 1 to the amount actually held by
which do show indications of a high water table either by ev I8 comparable to

dent saturated soil or the presence of alkali or by affected
erops. : A

In Alkali and Salt Grass are included those areas which al
not being farmed, have visible quantities of alkali or are ove!
grown with salt grass. It is usual that such areas have th
water table within a very few inches of the surface and durin
periods of high Svater table it may be at, or even above, theé
ground surface.'

The Swamp areas are those that have the ground water
exposed and are indicated by the water surface, marsh and
rushes. This class is very closely related to Salt Grass ap
Alkali areas as the two may oscillate to a certain extent with

iues. L
and values through the valley are difficult to deter-

for general classes, but basing an estimate on values
ned by the Interstate Commerce Commission, the fol-
ng values may be taken: .

ood cultivated and improved....... $100.00 to $125.00
Cultivated but affected by seep...... 50.00 to  60.00

Blkali and Salt Grass. ... ... cooen-. 10.00 to  25.00
‘Alkali and Salt Gra.s's. A S T e

T 25.00
Biiber or Bosque....—..——...:——..—— 15.00 to
Just how much the threatening water table cuts down the

lue of good land is difficult to determine, but it is conserva-
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tive to say that good land with all possibility of a hi
injurious water table removed would be worth from %I
to $150.00.

Results of Tests. .

Following is given a table showing by districts the ave
depths from ground surface to water bearing material and 4
average depths from ground surface to water table by mont

. v

and includes most of the records collected for these purpos
Average

Depth - Average Depth to Water Table

to

for those tests of 1.85 feet, and the remaining 7.5 percent

: the water between four and nine feet below the surface

average of 5.96 feet. The average depth for all these

on May 1st was 2.16 feet, while on Sept. 1st it was 3.9
a1l of 1.83 feet.

percentages of these tests may not be taken as exactly

nting the percentages of areas having those given cqnd}—
ut, after eliminating the river area and th«'a area'w1thm
"ferde Distriet, which is the only one in which the

];Disilzrlilct. Sand. Mar. Apr. May. Jun July. Aug. Sep. Oct. 1 waters are not at all serious, and applying 'Ehe pelrci
ernalillo .......... 1.6 417 3.03 2. .82 2.78 3.90 3.95 405 s oo it wou
Corrales .. ... . ... 45 ... ... 2.30 265 3.08 3.69 3.80 o s to the remaining area of 173,000 acres, i
Albuquerque . ...... 3.3 281 2.94 249 2.76 296 3.68 411 ga:NE that in the Rio Grande Valley on May lst of this
Weriieo o L 2.33 287 2.02 2.34 255 2.75 2.93. 2.79 ; okl thielpronnd rwater
:lgefalta ........... 2.2 2.20 2.23 23% ggg ggg g.sg 3.74 3.73 ere were 160,000 acres in which t e.}gl !
AT e e S el ? : 38 3180 3.55 : verage
THGTRTRE [t iits d shrdi U0 Lo fabaae e 10 e s 192080 18164 5 3 G from 0 to 4 feet below the surfa}ee W}t an da th%
S A er s enar L B 5 feet; that there was 13,000 acres in which the depth to
Val Verde ......... 0.0 SRR aried from 4 to 9 feet with an average of 5.96 feet, and
Bare % S e e 2 1.14 1.20 1.52 2.70 2.72 "9

e average depth to water over the entire 173,000 acres
6 feet; that on Sept. 1st the water table had dropped
set and was at that time an average of 3.99 feet below the

All Districts ....... 3.0 259 277 2.05 245 2.79 3.25 3.65 3.69
The records in the preceding table cover only a perio
from three to nine months, and it is not known whether
is a normal year. However, it will be noted that in all
stances the high point of the curve comes at the first of M:
and the low point for Barr, Belen, Atrisco, Peralta, Albuque
and Corrales Districts comes on Sept. *Ist, and all others, i
cluding the curve for ‘‘All Districts,”’ comes Oct. 1st.

The form of -the curves have a remarkable similarity

the extreme variations extend from 0.91 of a foot in the At
_District to 2.58 feet in the Belen District.
On a set of 127 wells read on the first of May,

1918, the average depth to water was............. 1.98
The average for the same wells Sept. 1st was........ 3.69
Average fall of ground water for period............. 1.67 f

In the following table is given results of readings on a
of 150 wells on May 1st, 1918, and the same wells again Se
1st of the same year, showing the percent of the total numb
of wells for the given depths below the surface:

the nine-day period from Aug. 12th to 20th there was
ined on a set of wells just north of Albuquerque shprt
ral readings. These wells consisted of one lin_e extending
the river to the marginal hills and another line crossing
t about right angles up and down the valley. These read-
show a distinet daily fluctuation of from one to .three—
s of a foof. This daily cycle has its high point in the
oon at 8 o’clock and its low point at about 4 in the after-
! Also, a rainstorm on the afternoon of the 14th affected

y all readings on the following morning, three or four from
} to two days later, and one or two wells not at gll. All ef-
of this rain had apparently passed entirely in three to
days.

al Units.

.

Depth to Water. May 1st, 1918. Sept. 1st, 191 . . . 2 3

GRS T R 1070 0.0% he Rio Grande, in its meandering course through ?110
Wi b o 1 e s Tl v i 30:0 by successive contacts with the bluifs, on one side
Less than 4 o o T 92.5 589 then on the other, divides the valley proper into areas,
e SEhiantt SR VAT L ST OISR T RS 95.2 76. 3 0 3 1
Mos-Minanien w8 95.9 88.6 h, in some respects, coustitute natgrgﬂ dra}nage gmt_&
e TR e AR S04 e are drainage units in the sense that it is possible to drain
Lesnt ol (U 100.0 98.3 area contained within them with no consideration of othex
[EESOStani 10100 Dol Ly il S s el i e 100.0 100.0

ons of the valley except those that have to do with the
itself. There may be exceptions to this when it becomes
economical or more effectual to carry a main outlet drain

On May 1st 92.5 percent of the tests showed the groufl
water to be less than 4 feet below the surface with the averag
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from one such unit to another by an inverted siphon or by
deep eut through high ground. i

Studies of the manner and the direction of flow of g
ground water as revealed by elevations of its surface at diffe
ent points, indicate that at least the greater part of it flgy
out under a given area from the river itself. Tracing it 1
nearly as is possible with the limited number of test wellg t’
have been installed, it flows down the valley, and at the sap
time outward toward the hills, and on reaching the mora ¢
less impervious materials that underlie these hills there appef
to be a piling up or a flow along the margin of the valley,

That portion of the low which has not been dissipated eith,
through evaporation, or by respiration in the plant life of
valley and possibly through escape in pervious strata under ¢}
hills, would naturally flow again into the river when the ri
takes a bend across this flow or when it is crowded back by th
river and the hills again coming together. f

This theory is entirely borne out by the tests that have
made and the profiles of the water table across the valley, sho
ing the gradient downward from the river almost to the hi
and there a sudden mounting. Also at the lower end of a
and sometimes at other places the water table near the
is found higher than directly opposite and near the riv
showing a flow from the ground water to the river.

The general fluctuations in the ground water appear to, f
low somewhat the stage of the river and are appreciably a
fected by the periods of high evaporation, and abnormal loc
rises due to temporary surface water disappear within a fe
days after the cguse is removed. There is strong eviden:
of high places in the water table due to long continued wat:
in ditches or small reservoirs, and variations from the unifor
surface are usually traceable to some surface condition of th
kind.

‘ns and obstructions; second, in conngction with irriga-
Jiminating all possible canals, preventing waste of water
stricting its use to that which is necessary for the best
and third, the removal of ground water by a system
1’1 and closed drains and by pumping. e .
cause of the excessive cost, and t.he many difficulties pre-
in the absolute control of the river in such a channel, it
idered impracticable to attempt a made channel throu_gh-
length of the valley. Were not the cost of excavation
ohibitive, the provision of safegpards against excessive
ng, both laterally and in depth to insure diversion, would
y costly undertakings. ‘ !
ere are claims, and with some evidence .to bealj the‘m out,
he river is very slowly and gradually increasing its 'ele-
This can be at least partially overcoine by the elimina-
£ divided channels, which reduce the velocity and con-
tly the sediment-carrying capacity of the water. Also
merous brush and rock diversions tend to deplom_t large
ties of sediment, sometimes only temporarily, it is true,
en if apparently all taken out during a heavy flood, it is
e likely that it is only distributed as the flopd waters are
y carrying their maximum amount of sediment without
y on more.
e acre foot of water may be taken, with some degree of
cy, as representing three acre j_feet of ground water.
in irrigation canals, over irrigation and needless waste
e important factors in augmenting the volume of ground
under an area, raising its surface that much nearer to
ound elevation, and, either with or without dramage, !
it be reckoned with. Without drainage it must find its
" by natural flow back to the river or be removed by
ration or plant respiration. With drainage there must
yrovided that much greater capacity to care for the addi-
water.
g unable to keep injurious amounts of .ground water
n area, it becomes necessary to remove it by a system
ains or by pumping. Pumping might be practicable on
T areas and especially if the water so pumped' could be
d directly for irrigation. But a constant lowering of the
' table must be obtained. The growing crop roots will
enetrate into the saturated soil, and if they reach a cer-
epth when the water table is low only to be ﬂo.oded for
od of time by a higher table, the result is drowning.

As already stated, the greatest source of the ground wat
under the valley is from direct percolation through the pervio
substrata from the river. Other sources are: Over irrigati
careless handling of irrigation water such as the breaking of
ditches and allowing water to waste into unused areas when 1o
needed, percolation from irrigation canals, the number of w.
is greatly in excess of that necessary to irrigate the areas I
quiring it; direct precipitation which is almost negligible, and
surface drainage from adjacent areas. , :

The possible methods by which a lower water table may be
attained are, first, the lowering of the river by straighteni

confining to one channel, and the elimination of all possible - of Flans.

In formulating plans for the drainage of the Rio Grande
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Valley the first, and prob i
S e th:a rive}; 2oa§1}c’£‘z;ﬁws}f Important considerag; ould otherwise flow out under the areas, through their
channel and the proyig to the river at the lower end. This will have the

TRy Pig et o0 Absolutely kept within that gl
g . 1t may not find a new course, thus d :
fnéeilllldfﬁil;l - us'eéess any system that has been congssttrrlge
consi ot
as possible, of the egiglc?;;sﬂ(;lflsse?llisrgeg?catt?lésn the arresiEuy z even higher than high water in the river. This will
A more or less permanent river control : ; me margin in case there should be some raising of the
adopted, and it should iné¢lud mirol program shogiy od through sedimentation, and also will prevent the
protection works in good conc?iggﬁuall\in;%r%vemenp S to keep ent in the drains due to back water wher
th'e river, as'now practiced, are dan e shigasal leeI"Slon Fr er is in high stage. By following near the river, they
without adequate control, and seldg rolu §, as most ditchegl t only effectually act as intercepting drains, but it will
gates which can be depenéed St tgm 1ave1 SubStal}tIal be possible to locate them on unimproved land, there
times of extreme floods. Properly pl properly function dug less damage by cutting off fragments of property, there
gates should be reguired ol amsd a_nd protected fewer structures, and defacement will be more or less
S 0 Guired on all ditches, and in cases where Bon view d
ceur A ; ) .
made to use a commoieilt;atlov%ﬁgllier’ a&‘rapgemenps shoul@ he water will enter these drains from the river side and
made to the several canals after d-’ Anc dl.S tribution of ywat ':will be a tendency toward a flow from the drains out-
moving the multiplied expense anilvfﬂzzi);lcés ag‘f%ted’ i 1 toward the hills and down the valley, but at a much
ther and consolidate the many duplicatin T -0 B0 ST ter depth, and should its gradient be less than that of the
extremely desirable from many points of &ycanalg, By’ }_ule thus allowing it to approach nearer to the ground sur-
11%) 1time it may be accomplished, is an u(; dZ;?c;V];inglfdo? cls i » should there be an excess of water applied at distances
al e expense, and'one that should receive careful stuoc;ls eat for it to percolate naturally to them, it will become
gna?}rllénego.nsgvlﬁ.s its Fearing on plans for drainage as vs;‘; ary to é}nsfnall laterals which will carry the excess back
10 S g 3
great reduction innagmg;lltgé’a?d Basn e possibility mamh raln;‘. 1 Is will i d land d
against failure of diversion lz]:t e‘? PR CUATES e S inilue &S : e}sle la(icell;a slvvﬂdc;(iss émprove dant’ r(éats
e mes wihen watr i3 g B e e
! entlﬁhzgnts}llc;ermg tthe main outlet drains, it is at once ap : They may even be extended along the
. ey must approximately parallel the river of the hills up the valley in order to tap a known source
TCS};ES iczieter;pme.d, it is then to consider their location. The mderground water. These laterals will intercept the under-
- I‘Z:;elcqcnt(l)st(}elfeﬁg(l)ﬁ«cy, thfat is, they must be placed wh as it moves down the valley, whether it -is the result of
b A R R ce_zlsl of the underflow and the chara lon or comes from subterranean springs or 18 possibly
e Alsc})’ wi thI.'ender the' greatest service to 1surface drainage from adjacent areas. With the proper
b e tvp'e N draim 1sl connection there must be ¢o and restrictions on the use of irrigation water _an.d
o AR nsJE V? ues of land traversed, structuré %reventlve measures that have been povmted out, 1{:‘ is
e st of thecomntry, i, open B e attonuacd by e won.
- , eir frequency can best be de ine con-
The conclusion has alr ion ble af h '
eady been r 1 study of the action of the water table after the main
greater part of the ground water flo e? pal tha@ by f48 t drains have been constructed. It is possible to conceive
the pervious substrata. It is propos‘zz tri?;? gl e Hive thé'ro onditions, under which, because of extreme width of areas
be constructed as mear the river as practi baln OF 1 the river to the hills or the ground surface near the hills
mately parallel to it, from the lower %na; é(%aﬂlle and a;ipr so much lower than the river, it might be impossible to
till they reach the bluffs at the upper end The n:a(.{n_ur}z; ide sufficient grade to the laterals as suggested, in which
act as intercepting drains, carryine a 1 : Leso, dIEESS it would become necessary to construct secondary outlet
i ving @ large portion GLiEEuN ns, branching from the first or main drain near the lower

or the areas between the drains and the hills, of lower-
river till its water level is the same as that in the drains.
main outlet drains should have their outfall at an
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end of the units but following near the hills, and extend;
up only so far as the conditions make it necessary. In
cases these could be made open drains without the objectig
pointed out for open drains above. It is more economicg]
have fewer long laterals than a greater number of shorter g
since each lateral must necessarily traverse areas near
main outlet into which it empties that are already adequat
drained by it. Consequently these secondary drains and
number of laterals are to be held down so long as all parts
the areas can be cared for in any other way. ‘

Water Developed. ;

In order to arrive at the amount of water that may be d
veloped by a system of drains in the valley, reference is
to a seepage investigation of the Rio Grande, made by
State Engineer, covering the period from October 20th to 30
1913, and described in the report on the Surface Water Sup
of New Mexico for that year. In this investigation it
found that there was an absolute loss due to seepage alone
296.9 second feet between Pena Blanca and San Marecial,
practically two second feet per mile of valley. It will be not
that this result was obtained at a time when the river was at ¢
gradual falling stage, and also quite near a mean stage for
the year. Under this condition it would be expected that t
seepage loss would be less than if it had been at a rising
constant stage, for the reason that the ground water in t
areas immediately adjacent to the river was higher in compa;
son, due to the previous high water. Also the seepage lo
is relatively higher for a higher stage of the river due to t
increased head, but more especially due to the increased wett
area. With these points in mind it is safe to assume that t
average seepage loss for the year is not less than the fign
obtained in this investigation. The average loss of 296.9 se
ond feet is equivalent to approximately 216,000 acre feet
one year’s time.

This loss is divided into two elements, that which is evap:-
orated directly from the river surface, and that which pere
lates out under the valley floor and does not find its wa
back into the river. This latter is lost in evaporation from
the exposed water table and in plant respiration, and possibl v
though not very likely, in flow into pervious substrata away from
the valley. Assuming an average river surface between these tWO
points of 18,000 acres and an annual evaporation from a fre
water surface of 5 feet, there would be lost in this way 90,00
acre feet of water, leaving an absolute loss by percolation 0
126,000 acre feet. But this is not all the water that is lost il

DONA ANA COUNTY

i i h mat with loose rock top.
i i P e. Showing willow brus 5 loos
e O'velrm}'h}gri((iézngrotection, north end Salem Bridge built in 1917,
e service very satisfactory.

DONA ANA COUNTY

illow
i S i er Rio Grande, protected by wi
R STl ot Ealexgvilllggsvdiiu(;;; mat with loose rock top,

ket, also ; ot
and rock basiiver control or bridge protection.
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lley. Certain portions of the water from all sources that
make up the ground water are also lost. Important
these elements are the seepage losses of the canals and
ss water applied to the land. It is not likely that all
10w lost could be saved by a drainage system, but with
or table so lowered that there would be but little evap-
and plant respiration would be largely confined to
that is applied by irrigation for that purpose, it would
onservative to estimate that at least something like the
acre feet would be developed.
peach the conclusion that it is entirely feasible to drain
ddle Rio Grande Valley, it is first necessary to establish
that it is physically possible to do so. . The surveys and
s that have been carried on, and the practical plans that
yeen outlined in this report, establish the fact that it is
le to construct a system of drains that will effectually and
mently lower the water table throughout the areas where
pplied. But, for it to be feasible, drainage must be ac-
shed at a cost much less than the benefits that will result
It is then necessary to obtain the probable cost of
ion and the probable amount of benefits that will re-
h as great a degree of accuracy as is possible at this

ESTIMATED COST
(Tentative.)

e following table gives for each district, the cost of

ge, the total number of acres, the estimated number of

that will receive full benefit, the cost per acre of the

5§ area and the cost per acre for full benefit:

Cost per
Cost per Acres of Acre for

Cost of Total Acre of Full Full
! Drainage. Acres. Total Area. Benefit. Benefit.
................. $ 189,553 9,118 $20.79 8,000 $23.70
o R 72,933 3,422 21.31 2,738 26.63
L P 291,893 14,631 19.95 12,800 22.80

3 80,023 3,696 21.65 2,931 27.30
s R 253,136 15,255 16.50 12,000  21.10
.................. 320,505 20,858 15.37 15,200 21.09

.................... 395,875 24,097 16.43 18,000 21.99

.............. 149,301 8,159 18.30 6,040 24.72
.............. 135,414 7,412 18.27 5,600 24.18
................... 121,785 8,338 14.60 6,000 20.30

............ “e.... 316,420 19,156 16.52 15,126 20.92

Districts ........... $2,326,837 134,143 $17.34 104,435  $22.28
e above table is given for the purpose of showing the
ted cost of drainage in the eleven districts so far worked
The estimates for the remaining distriets should approxi-
he same average costs and will probably bring the total
e to 145,000 acres. It gives a very close estimate of the
ble final cost per acre.
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The complete report of the whole drainage project is nag
ing completion and will be published in its entirety with
topographic maps in a separate volume, probably early §
February, 1919. The final estimates of costs, estimates o
benefits, conclusion, summary and recommendations will }
given in full in the final complete report. '

PRESENT STATUS.

Through general agitation and discussion, the landowners j
some large measure are awakening to the absolute necessity
drainage in the Rio Grande Valley if it is to be much more t
a general grazing area.

The system of test wells that has been installed in this wop
should be extended and monthly reading continued by son
agency that is in a position to do so. The water table readine
are valuable principally in proportion to the length of t
over which they are taken. They would, if continued, be valua
to any agency that undertakes a more extensive survey or e
the construction of drain systems in this area. An especial stud
should also be made to determine the possibility and feasibi
of consolidating the present irrigation canals in the valley an
conserving the use of water under them.

At this time the drainage project between White Rock Canyon
and San Marecial has been incorporated in the program of reclam
ation and drainage by the U. S. Reclamation Service under the
proposed department bill of the Secretary of the Interior.

It is recommended that the budget item of $5,000 for the
seventh fiscal year be granted to carry on the readings of the
well elevations in the valley.

RIO GRANDE DRAINAGE FUND.
Fifth and Sixth Fiscal Years.
Amount of Appropriation.............. $25,000.00
Refunded for Secrip Books............. ; 61.16
Raid by iVouehersil. .. oo, oo saie s o

A Dragline Excavator constructing the ‘‘Nemexas'’ .dl'ainagg canal on the Rio
] Grande project of the U. S. Reclamation Service.

Balance November 30, 1918

A Dragline Excavator, on the Rio Grande project of the U. S. Reclamation Service,
at work building the ‘‘Park’’ Drainage Canal.
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NTA FE AND CHICO RICO HYDROGRAPHIC
SURVEYS.

Jegislative session of 1913 made an appropriation of
0.00 out of the Water Reservoirs Income Fund (for irriga-
arposes) for the hydrographic surveys.

o surveys were undertaken—one in Colfax County on
o Rico Drainage, involving the water supply of the City
. the other in Santa Fe County on the Santa Fe Creek

on;
nage, involving the water supply of the City of Santa Fe.

y Rico.
e Chico Rico hydrographic survey was begun in October,
th the object of collecting the .information necessary to
udication of water rights in that basin. The records of
ffice contained several conflicting claims to water for
jon purposes, and information had been received that the
of Raton, through its council, was about to begin the
qction of a water works system to replace the privately
_plant then serving the town. As the value of both these
rises was dependent on the control of the water supply
irrigation rights would necessarily have to be considered
with domestic rights, it was clear that the question of
ship would soon come. up for settlement. The municipal
was completed and put into operation in 1915, and the
s now in the courts for settlement.
e situation is complicated by the fact that all water not
or domestic purposes has been filed on for irrigation and,
the business of this department under the law is limited
consideration of the amount and permanency of the
 and to the feasibility and economy of proposed plans
yplying it to beneficial use, the question of the relative
of water for irrigation and domestic use, and for each
different conditions, is sure to arise in this case. It was
ore believed necessary, in order that the proper authorities
be prepared to treat all phases of the question, carry
investigations in considerable detail and to make certain
which might at first thought seem unnecessarily minute.
S evident that in this instance a cursory examination would
misleading rather than helpful and might easily result in
ice. Furthermore, it was assumed that the adjudication,
made, would cover the entire basin as it is a fact well
that in any stream system where all the water has been
n and claims have begun to conflict, no adjudication i8
ete and permanent that does not apply to the entire stream
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j P Ri i Expenditures to Novem-
It is assumed that the adjudication will aim at the fol Rico Hydrographic Survey Exp

mgresults: 0 0 e $1,703.78
“ (a) That the supply for the Town of Raton shall } w ﬁ“;%iﬁe%ig; .................... 5.877.22
I sured as to quantity and quality beyond reasonable doubt. Goﬁ el S o T R 1,589.08
(b) The fixing of a fair pecuniary value, aside from K IR Eiscal Year.. ...o.caeeeaseaone. 470.46
struction costs, on such supply. ] i el S o S o B e D 6.23
(¢) The determination of the amount of water remaj ftill F;scal TR A e R i o
for other uses after the needs of the town have been sa
(d) The definition as to ownership and boundaries o L G T O $9,646.77

lands entitled to irrigation water.
(e) The determination of the economic duty of watey
irrigation. ’
(f) The listing of water rights and owners, in term
quantity of water and area of irrigable land, in order of pric
g) The appointment of a water master after an adji
tion, whose duty shall be to see that all water is distribu
i conformity with the court decree.
“ The survey was accordingly conducted so as to obtain,
respect to the subgects listed below, the information contained
detail in the following report : ;
| (1) Water Supply—Sources, drainage areas, Weather
i reau statistics, run-off at controlling points, comparisor
i precipitation and run-off as to various watersheds, .averag,
cent of run-off for several watersheds, probably minimum ry
off, ratio of run-off from different watersheds, capacity ¢

ta Fe River Hydrographic Survey report has been _de-
o to the fact that the assistant engineer who had im-
direction of the work re_s}gned his position to takg 1}1l.p
work with the understanding that the a.ssembhng of the
ould be given attention from time to tlme_when op(li)or-
resented itself. After a couple years waiting, the %ta
od over to Lee S. Miller, assistant engineer at Santa e,
report is practically complete and now being t%f%e-

This report will be given to the Attornpy Genera e y
of the year, with request to bring suit against all parties
rned for final adjudication.

an

: a Fe River Hydrographic Survey Expenditures to
ber 30, 1918:.

Il effect of storage reservoirs, seepage gains and losses, eva B [ cal Year) .. ool ibus oo Ll $ 1,748.43
“ tion losses. g ' i, a, e s, 5.782.13
. " Second Fiseal Year........ 7
| (2) Topography of Irrigated Lands—Contour eleva I Bliccal Year. ... .o .ol indi 17391-6
i areas of various crops, source of water supply, streams, di B 1 Bliscal Year..........oiiavenis 592.79
‘ pipe lines, reservoirs, gaging stations, roads, land lin T I DS N 414.78
| (3) Use of Water—Methods and results of irrigatio B Thiccal Year.....loo oeveinnianns 303.99
‘ 1914. Effect of rains. Gross duty and net duty of irrig —
| water outside of Raton. Duty of water for city irrig ) e CEPES PR PR S e $10,233.79

| Requirements for domestic use in Raton.
| (4) Conclusions—Probable range of supply. Supply !
I Raton. Amount remaining for distribution among irrig
(a) probably permanent, (b) probably intermittent, (c¢) .
tional storage. Probable economic duty. Total area irrigak
from assured supply. Area of uncertain supply.
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RIO GRANDE IMPROVEMENT.

On November 30, 1916, the date of the last biennial rep.
there was a balance in this fund from the appropriation my,
in Senate Bill No. 27, 1915 Session Laws, approved February g
1915. The 1917 Legislature made no appropriation for g
fund, due to an oversight, although at that time there was ab
$14,000.00 in the treasury available for appropriation for
purpose, so that during 1917 and 1918 we have endeavoreq.
use the funds on hand in maintaining structures already b i
or for emergency work.

A brief resume of the work done during the years 1917 an
1918 is as follows:

In May, 1917, the dike built at Sausal in 1916 was partiall
washed away, due to the fact that the Lios Garcias ditch headiy
was put right through the dike. No work was attempted on
repair of this dike in 1917. In 1918, at the request of M
Decidero Sanchez y Baca of Sausal, Mr. Harvey made an
vestigation of the condition of the dike and reported on April
1918, that it would be useless to attempt any repair unless
construction were used.

At the request of Mr. Eugene Kempenich of Peralta, in |
letter dated May 24, 1917, we had Mr. Harvey investigate th
advisability of building an auxiliary earth dike to the pile bre
water opposite the Valencia church, and on June 30, 1917,
made a contract with Mr. Jose G. Chavez of Valencia, agre
to pay him $100.00 for building an earth dike of such dim
sions and at such location as Mr., Harvey should direct, a
upon recommendation of Mr. Harvey, Mr. Chavez was paid
final payment upon completion of this dike on December 7, 19

On March 20, 1917, we received a request from Mr. P
Kempenich of Peralta to look into the design of the headg
of the Acequia de Medio, which the ditch owners thought
small. Mr. Harvey went to investigate, and on April 6, 19
reported that the gate would carry up to the capacity of th
ditch.

However, the owners of this ditch must have changed their
diversion, for upon request of Mr. Kempenich in Decemb
1917, Mr. Harvey went to examine the pile breakwater abo
the head of this diteh, and reported that this diteh ran right
through the bank end of one of the breakwaters. These breaks
waters were filled with brush by force account, under directl
of Mr. Harvey, and the work was completed February 27, 191
At the request of this office the heading of the Acequia de
Media was changed back to old location to avoid danger to the
breakwaters. y

Upon petition from land owners on the east bank of the Ri0

] i io Grande and the Hatch
. rfi Canal, Hatch Siphon under the Rio ; 1
B oéa‘tll:ﬁ (()}nax;,f}:ghll{ioagiande project of the U. S. Reclamation Service.

i i i i Canal irrigation water
e i Flume which carries the Garfield i v
[ veel?vthoef P:i}:)e(}(i::filzlgn tllle Rio Grande project of the U. S. Reclamation Service.
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je below Round Mountain, we allowed $250.00 for tem-
protection, under Elfego Gomez, foreman, and this work

e in November and December, 1917.

o was some office expense charged to this fund and also

ion of the expense of publishing the second biennial report.

’ RIO GRANDE IMPROVEMENT FUND.
Fifth and Sizth Fiscal Years.

MDecember 1, 1916.......c.oocnnee $1,243.13

Bty Refunds. ...........coc0oceee 25.75
............................... 940 $1,278.28

Y e s T e A R 656.50

November 30, 1918........... $ 621.78
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i his drainage work is apparent because o
neceefs;zafg(:ar otf lands in E:he Mesilla and El Paso Valleys
gject which are now in various stages of seeped con-
* Qixty-six per cent of the total area of land in the
. Valley during the past year had ground water Wl‘thln
et or less of the surface. In the El Paso Vglley, sixty-
» cent of the total area of 46,000 acres was in the same
on. The total crop value producegl on the project would
1'1 materially lessened over previous years had not the
ing war prices increased the unit value. ;
\» combat this serious menace-and safeguard the farming
ts. there has been assembled on the project a large fleet
gfine-exeavators, which, operating night and day, are
ng the situation and making possible the cultivation of
which have become waterlogged. At present, eleven of
" machines are being operated on this drainage work, of
one is a contract machine and ten are owned and oper-
v the U. S. Reclamation Service. It is expected to in-
this number by two additional machines within the next
months. G
ides the actual excavation work, a 1arge construetion
is engaged upon the work of‘ prox_udmg the numerous
s, flumes and culverts, and it is estimated that over five
board feet of lumber will be required for these features.
addition to the lateral and drainage work on the project,
nstruction work for providing main canals for detached
s is still in progress. During the spring of 191§ the Percha
sion dam, located on the Rio Grande approximately mid-
etween Elephant Butte dam and Rincon, was eqmpleted
] put in commission. This concrete structure provides for
liversion of water to the main canal passing through_the
, Garfield, Hatch and Rincon districts. ThIr'?e erossmglgg
Rio Grande are included in this location. The Garfiel
‘g of steel flume has been constructed and is In commis-
The next crossing, north and west of Hateh, galled 'Qhe
Siphon, which has recently been completed, is a rein-
conerete tube, six feet in diameter, under the bed of the
rande. i . .
carry irrigation water from the Hatch side of the river
he Rincon district, construction work is now in progress on
is known as the Rincon Siphon, located just below the
ta Ie railroad bridge in the vicinity of Rinecon.
€ appropriafion for Rio Grande project work f.or. the ﬁ%?al
beginning July 1, 1918, amounted to over a million and a
rter dollars, the largest appropriation for any reclamation
ect for this fiscal year. It can reasonably be expected that

I RIO GRANDE PROJECT DRAINAGE AND TRRIGATI(
| ‘ | WORK. 3
‘ (Contributed by L. M. Liawson, Project Manager, U. S. R, §

1 ‘* The formation of two irrigation distriets under the R
| | Grande project during the winter of 1917-1918, embracing
il | large majority of the irrigable acreage of the original prg
i in the States of New Mexico and Texas, made possible the ex
i tion of contracts between these districts and the United Stat,
i Reclamation Service for providing distribution and draingg
‘ systems.

The original project plans contemplated the construction ¢
storage, diversion and principal carriage works for the delive;
of water to existing community canals. In common, howe
with most irrigated distriets, and particularly similar to th
where storage works made water for irrigating purposes ay.
able throughout the season, the necessity for proper distribut
and delivery of the irrigation supply, as well as a drain
system to remove excess water applied to the soils, became
parent.

Following the formation of the Elephant Butte Irrigat
District for lands in New Mexico, and the El Paso Water
provement District No. 1 for lands in Texas, a contract
negotiated and executed for extensive lateral and drainage ¢
struction. Plans for the former contemplated the assumption b
the Government of control of community canals, through transfe
of these properties, their reconstruction, and extension to includ
new lands. : ‘

To accomplish the better delivery of water to individuals
including its measurement on the acre-foot basis, practically
the large community canals of the project have now been trans-
ferred by deed to the Government for operation and reconstr
tion. The object of this merger and cessation of commun
ditch operations, which was practically unanimously voted
the water users, was for the purpose of placing the control
the hands of one central organization. This action on the p
of the water users and irrigation districts that have voted for
the construction of laterals and distributaries throughout t
project, will have considerable effect on the use of water a
curtail to a large extent the excessive irrigations, to which the
large area now seeped and water-logged is due.
I A comprehensive drainage plan has been formulated, whieh
I contemplates the construction of approximately 316 miles
‘ open drains, involving the excavation by dragline machines oL
i over fifteen million cubic yards. These open drains vary il
| bottom width from 10 to 30 feet, and the average depth is ap-
proximately 9 feet.
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following appropriations will b i
e sufficient f

of ‘the contemplated works within the nearoﬁu

irrigation and drainage facilities will be provided th
gua]gﬁf tghlands tof the Rio Grande project a successful 2:;1
ring the past year, when the entire southe
sg;r;géesfhavi exper(ilenced unprecedented drouthrélozgg;ic;wlf‘~-
ge of water made possible by the Elephant B .
fﬁ'gxgg;j% iufﬁgliﬁt water for all irrigationpdemandgtgir%?l: Valley.
ct an: e crop production, which would el
oth h
been of very small amount, has ret’urned large revegflvg;si‘
\

water users of the project.
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the compla
ture, anq 1
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POWER DEVELOPMENT.
A New Mexico-Colorado.
mentary.
dependent project, but would have a control upon the
ion of flow of water to the Albuquerque Valley Irriga-
oject and storage of developed drainage water from San

GENERAL DESCRIPTION.
cription.
yen in a preliminary way, surveys have never been made
mming this project, but from many years of investigation
" for the U. S. Reclamation Service and for the State of
exico upon the Rio Grande, I wish to point out certain
and unknown physical conditions familiar to me and
it this information for your consideration. The proposed
ge and new irrigation in the middle Rio Grande Valley
osely related to the proposed drainage in the San Luis
ey, Colorado, and the water supply to the Elephant Butte
t  (Colorado, New Mexico, Texas and Mexico all having
of the waters of the Rio Grande, the ultimate development
Jems of this stream are many, both physical and legal. The
n of the problem is beyond the agencies of the States
ved if the best results are to be accomplished considering
hole Rio Grande scheme. With three States involved it
) interstate project, and with Mexico involved it becomes
national. There is only one agency capable of solving the
scheme, viz: the U. S. Reclamation Service.
ur great physical problems are involved : First, the irriga-
and drainage in the San Luis Valley; second, the proposed

development (call this the State Line Project); third,
drainage and new irrigation in the Albuquerque Valley,
fourth, the protection of the water supply to the Elephant
tte Project.
4 LOCATION.

n the Rio Grande close to the Colorado-New Mexico State
Conehos County, Colorado. Public domain west abut-
at; Costillo Estate (Grant) east abutment. Purchase of

ht of way probable.
No DEVELOPMENT.

Visited dam site in 1910-11 and referred to in my report
the Director U. S. R. S. Located at head of box canyon,
60 feet elevation above sea level. A dam 135 feet high is
sible, but probably not necessary. Top of dam 600 feet long,
1 200 feet at stream bed. (Figures from actual measure-
nt.) Capacity for storage at this height 1,500,000 acre feet.
elieve that such a large dam is not necessary, nor could such
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a big storage be utilized, but this is about the maximum
cross section of the dam and is mentioned to show the im;
storage capacity for so small a dam.

5 irrigation, reserve storage, re_:gulation of the
p{?rl,‘ Eﬁv;i(:ipa%, mining and manufacturing, would enter
e i is vital to the
i roposed power dam 1S Vi1
(fiuzﬁe 0:1312211?1 I‘)flo\]if for IEurther irrigation develop-
: Albuquerque Valley and the storage of the return
m the proposed drainage of some 600,000 acres of
he San Luis Valley, which drainage project is incor-
the program of the Secretary of the Interior.
E oject will be submitted for consideration to the Secre-
:IJnterior for incorporation into the proposed reclama(i
drainage plan of the Secretary. It has been suggeste
nief of Construction of the U. S. Reclamation Se_x;z;ge
bmit further information than previously submitted.

StrEAM Frow.

From the runoff as determined at the Labatos gaging st;
within four miles of the dam site, the record shows g

annual runoff of approximately 660,000 acre feet for a n
of eighteen years.

The record is as follows :

732,000
727,000

This makes a total of 11,827,000 acre feet for the eig
years or 657,000 acre feet annually. !

No estimate made for seepage from proposed drainage in
Luis Valley.

the storage required.
Canars, Erc.
From the dam, a canal seventy miles long at the most wi
be required to the proposed power plant somewhere abov:
budo Railroad Station. The dam location elevation, 7,360

Proposed power station elevation, 5,900 feet. Hydraulic he
1,200 feet.

On a basis of 1,000 second-foot canal and a 1,000 foot h
at power station, would give approximately 90,000 H. P.

Power HousE.
Somewhere above Embudo Station.

EstiMaTE or CosT.

Damiand reservoir il .0 S 0 $2,000,000
Canalfhl. asbh 00, leval goe Seadnd wnl 2,000,000
iBransiissronglimes SRR BTat T ol 2,000,000

Motalle. | Jdaial o TP Rt (1010 (101

Cost estimates are mere guesses.
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SURVEYORS’ LICENSE LAW.

Under the Act Defining Surveying and Licensing
approved March 13, 1917, a Board of Examinin
appointed September 14, 1917, by the Gover
first met and organized October 17, 1917, and in accordan
Section 3 of the Act the State Engineer becam

the Board. The other two members appointed

Ross of Albuquerque and Mr. Lee S. Miller of
Miller was elected President of the Board.

At the meeting of October 18, 1917, thirty-four applieca;

nor.

g Survey,
The

e Secretar
were Mr,
Santa Fe,

were examined and approved. A number of other appli

more or less complete, were set aside until further or more @
plete information could be procured concerning the applieg

From time to time meetings were called and held fo:

purpose of passing upon applicants’ petitions.

To date there are ninety-two licenses in force; three
lapsed ; three refused, and one applicant failed to complete

application. One application was revoked.

The Board at a meeting held November 30, 1918, pa
resolution recommending the repeal of the law, owing to its
inconsistencies and the impracticability of justly enfore
Evidently the law was intended that a license granted a
veyor would become a recommendation as to his ability. It
otherwise, as any three licensed surveyors’ recommendatio:
sufficient for the granting of a license by the Examining B
In other words, anyone, whether engineer, surveyor, chain
or rodman, must and can become a Licensed Surveyor in fi

State.

The financial statement follows :

. SURVEYORS’ LICENSE FUND.
Fifth and Sizth Fiscal Y ears.

Receipts
Disbursements

...............................

.........................

............

$480.00

263.39

$216.61

1 LICENSED SURVEYORS OF NEW MEXICO
(Corrected to February 28, 1919)

fl__-Pitt OSSR oL e HIRETT o Albuquerque
eSS Maller .. ..ol Santa Fe
- 13—_.] R e S TR TR Santa Fe
N Floward Thorpe. .. ... ... Santa Fe
e iliam H. Herrick.. ... .. .. . . ... Socorro
- 6—Frank Grygla (deceased).

L S S P Lordsburg

B Jonas H. Trimmer.. ... Miami
O e A S s Santa Fe

RGN B. Morgan. ..ol Deming
“17—-Hugh NN ohboni = 0o i I Magdalena
RN Mareh. ..o i Santa Fe

20— Paul B. Moore. ... Magdalena
B Clyde Walters. ... Santa Fe
S 0 Bro0me., . oot vinno b a0 L 0 o L Santa Fe
IR N Norris Hobart........o.ooo bt n Santa Fe
B Flwood Albright ... Santa Fe
B 1. J. Charles. .. oo Santa Fe
e W LW o Carlsbad
RS W AN e A e Deming
el TR T S A Santa Fe

B B Moffett.. .. ... o Alamogordo
W R. EeceleS. .. o Roswell
2 W. G.Turley. ... o Velarde
88— William Harris. ... Silver City
84— Edmund ROSS... oo Albuquerque

BS6-_J. B. Franzini oo Bast Las Vegas
I8 37— Saturnino Gutierrez.. ..o Magdalena
B (T Carter o Portales



44— E. M. Fenton
45—C. E. Johnson

46—James French .~ . e e
47—M. W. Bushman______________. i e S

i BN Davidson ... e
L R e T S —— Magdalena
49—H.V.B.Smith_____________ : .r N R i
50—Arthur F. Fraker .. .. ... S e pL

I Sanderson ... .. .......occcoicciieemimieanannes

e S anchez.. ol e e Mora
R C]Zl s, A May _____________________________________ Carlsbad
saeTerrell Bartlott... . ... el fue San Antonio, ?V R SA
54—1.. O. Marden IR R G0k i :

B Caldetlle e i Batchelder, Jr. o o 0COTTo
5 Jas. H. , J1 - i
e — BT, Shearer ol ol Mineral Hill
e R — SET W Stoneham ____________________________________________ Lovington
?7—Chas. et e e Waldemar M. Brvin. oo Magdalena
p& Salaps G Mapvey, » 0 o) e U0 ST e TR .
SO AT oyt idde gl g s ——K . M. TV AL i

emneth A. Heron ...

e I iy b S Santa Fe
L e e Watwous
B s ot ( =\ S;shra,mm _________________________________________ Silver City
L e _B' H 5 R St Albuquerque
64—Lee C. Daves BE Calking. .. ........

68—Revoked.
69—A. H. Harvey
TO—W.L.Rider. ...
71—H. E. Stansbury
72T H. Seay.. ... .5 W
73—C. A. Brown
74—H. H. Miller
T6—dJ. F. Ortiz ...
76—George H. Pradt
77T—Lapsed.

78—Lapsed.

79—V. L. Sullivan_____.______________________
80—Albert D. Bryant
81—C. R. Dwire
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RIO GRANDE COMMISSION.

r Chapter 107 of the Laws of 1917, the Rio Grande
ion was created. - Hon. H. J. Hagerman of Roswell,
~W. S. Hopewell of Albuquerque were appointed by
rnor as members of the Commission, the Act itself pro-
that the State Engineer become a member.

o first meeting of the Commission, on May 3, 1917,
ewell was elected President, and the State Engineer,
_ French, Secretary of the Commission.

special meeting held January 3, 1918, it was decided
Commission should go'to Washington to confer with
and Representatives relative to a donation of public
e proceeds of the sale of which were to be used in the
ve construction of the Rio Grande Valley. Col. Hope-
nd the State Engineer visited Washington during the
Jart of February and early March, 1918, and had many
ws before the departments relating to drainage on the
rande.

tail of the study and results of the drainage are given
the head of Report on the Middle Rio Grande Valley as
nage Project.

the request of the Chief Engineer of the U. S. Reclama-
ervice, the Drainage Report was submitted to a confer-
engineers held in Denver, and I am advised by letter of
er 22nd that the Drainage Report was incorporated in the
am to be presented to the Secretary of the Interior, who
w preparing plans to assist the returning soldiers from
to labor and homes by an immense plan of drainage and
imation.

SS.

RIO GRANDE COMMISSION FUND.

Fifth and Sixth Fiscal Years. _ ‘
Appropriation ........... A R $2,500.00
Disbursements .. ....ococeeeeeeeacaeann 1,117.55

Balance November 30, 1918.......... $1,382.45
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