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GRANT COUNTY.
State Road No. 42. Sec. 1. Grade from Continental Divide into Tyrone on the Silver City Roau



GRANT COUNTY.
. Sec. 1. Grade from Continental Divide into Tyrone on the Silver City Road
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VALENCIA COUNTY.
State Road No. 6. Sec. 2. TFord over Rio Puerco before construction of bridge at
Rio Puerco.

VALENCIA COUNTY.
State Road No. 6. Sec. 2. Rio Puerco bridge.

25158




LETTER WITH 1914-1916 REPORT.

December 30, i916.

7

»

(n giving you the report of the work of the State Engineer’s office
he 1915-1916 fiscal years, I wish to advise that on account of the
amount of  construction work in progress and in consequence
the excessive amount of office work, together with the immense
5 of detail work in preparing a complete financial statement of
funds involved in the statements herewith, the recapitulation state-
ts are delayed a little, but will be handed to you in a few days.

L]

Very truly yours,

JaMEs A. FRENCH,
State Engineer.




Letter of Transmittal.
Santa Fe, New Mexico, Dec. 1, 1916.

To the Hon. William C. McDonald,
Governor of the State of New Mexico,
Santa Fe, New Mexico.

SIR:

I beg to submit herewith my official report, covering the work done
by my department under my direction and by authority of the several
laws prescribing the duties and powers of the State Engineer for the
period from December 1, 1914, to November 30, 1916.

The attached report is not carried out in detail as planned for pub-
lication, but is a complete summary of the work accomplished and rec-
ommendations I believe necessary to expedite the work in hand.

Very truly yours,

JAMES A. FRENCH,
State Engineer.

VALENCIA COUNTY.
State Road truck being loaded at gravel pit on Road 1. Sec. 1.

VALENCIA COUNTY.
State Road truck spreading gravel on Road 1. Sec. 1.
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Introduction.

The report is divided into two parts, one relating to
the work of the State Highway Commission,A the other
covering the work of the State Engineer, as provided by
law, relating to Irrigation, Hydrographic Surveys, Stream
Gaging, Rio Grande Protection and Well Digging on
State Lands. :

PART 1.
STATE HIGHWAY COMMISSION




CHAVES COUNTY.

State Road No. 18. Sec. 1. Tyve of road frequently constructed through deep sand
where a hard-pan base occurs.

S CUIRRY S € ONIN
tate Road No. 19. Sec. 3. Lime-clay surfacing through sand; east of Melrose.




State Highway Commission.

ORGANIZATION. N

¥ State Highway Commission.
v

,ﬁi‘he State Highway Commission consists of the Governor of the
o. William C. McDonald, Chairman; the State Land Commissioner,
P. Ervien, Secretary, and the State Engineer, James A. French,
neer of the Commission. They serve without additional compensa-
except their actual and necessary traveling expenses while engaged
their work as members of the Highway Commission. Meetings of
mmission are prescribed by law on the first Wednesday of Janu-
March, June and September, and special meetings were held when-
the opinion of the Commission they were necessary.

Intent of Law.

' The intent of the law in New Mexico is, while leaving the actual
nditure of the county road funds under a lower board, to, at the
 time, provide for a degree of co-operation between said boards and
tate Highway Commission. Therefore, the law creates two distinct
of officials, those of the State Highway Department who are
officials, who have charge of all expenditures of State funds, and
ty officials (appointed by the Highway Commission) who expend
ounty road funds under general rules and regulations furnished by
ate Commission.

. State Engineer—Duties Under the Commission.

‘The State Engineer is the engineer of the State Highway Commis-
cand is subject to the orders of the Commission. The salary of the
e Engineer is paid out of the gemeral appropriation fund and the
al and necessary traveling expenses connected with the work, out
e general road fund and in part from the highway bond fund. He has
Ipervision of the construction, maintenance and repair of all highways
nd bridges whereon State funds are expended either wholly or in part,
also supervision of all county bridges built by contract where the
unt thereof exceeds the sum of $1,000, and no county bridge which
eds in cost the sum of $1,000 may be constructed until he shall have
oved the site for such bridge, the contract and specifications therefor.
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1ls presented for payment to the office are en-
onafl ex(?:rﬁ‘zitiiispb?fcie p}:rrty purchasing and received by the book-
i ;);d then are checked by' tl?e requisition, order or contract as to
r’ity for purchase substantiating same. s :
The voucher is then made, showing an itemized 'staten%ent :s b0
and pﬁces of the article or work perfor.med, and is certified to 3fr
imant and purchaser. The voucher is then ce?:tlﬁed by one o
1a%n’clamt engineers in charge of that particular district or depart-
‘asilzd passed to the State Engineer for his approval. I‘{" all en-
ments are found sufficient, the voucher is sent to the Disbursing
for payment by warrant. ‘ .
~ Neither the bookkeeper nor the disbursing clerk have authority oxfce
» the other, each office being separate from the other an'd eac}} repo(;: -
independently to the State Engineer. T'he State Eng_meer is 'llli elr
for the faithful performance of his dutles, and the dlsbursm}g ; er 5
der sufficient bond to the State Engineer, the amount of each bon
. $10,000 in surety companies. : S
Two sets of books are kept, one covering the gemeral road fund,
ther the highway bond issue. ‘ ;
 In connection with purchases for operation an.d the execution of
yorized work by the employes of the office, engineers .and forﬁm(il
equired to file carbon copies of the purchase order with thg ook-
the claimant sending in the original pu‘rchase order Wlth this
and the employe retaining a third copy fpr his record. This system
a check on all purchases. Authority is granted juo the engineers
foremen for the smaller and emergency purchases in the field, and
amp maintenance, and special request is made for larger purchases
e way of equipment through the Santa Fe office. Thfz larger pur-
are made under competitive bids and a great saving has been
in prices obtained by this method.
Personal and traveling expenses are allowed employes when travel-
on official business away from designated headql}arters. ‘When men
in camp and a mess is maintained they have their board. Generally
mps maintain a mess and all laborers are charged bqard, except by
ent with the State Engineer. When men are stationed at a cer-
place for certain periods it becomes their headquarters and no sub-
mee is allowed unless specially arranged for by agreerpent by the
e Engineer. Definite rules and regulations are made in regard to
nses of this kind and only those expenses are allowed that are un‘der
egulations. In travel expenses, receipts are taken for all hotel bills,
itemized statements, .showing the place, date, rate and amount

Assistant Highway Engineer.

Mr. J. W. Johnson has been, during the period covered by this re-
port, assistant in charge of highways and bridges. -The work has been
more or less co-operative and divided between the State Engineer and
Mr. Johnson. Mr. Johnson has given more attention to general detail
and design, while the State Engineer has carried out th

e general policy
of administration and supervision. !

Divisions of the Office.

Besides the construction division, of which the Assistant Engineer
I in charge, there are three other divisions at Santa Fe, namely, the
Bridge Division, the Clerical Division, and the Disbursing Division.

Bridge Division,

Under the Bridge Division there is employed a bridge. engineer, Mr.,
H. K. Morgans (resigned), and Mr. Frank Hermann, appointed to

fill the vacancy. He is responsible for the detail work under the direction
of the Assistant Highway Engineer.

Clerical Division.

At the head of the Clerical Division is the Chief Clerk, Mr. C. F.
Kanen. He is assisted by one clerk and assistant. At frequent intervals

additional clerks have been engaged to assist when the work of this
division was heavy.

Disbursing Division.

All payments are made by the Disbursing Division, which is in
charge of Mr. C. M. Wells, Dishursing Clerk. The Disbursing Clerk is

under bond and all disbursements must be approved by the State Engi-
Teer.

Salary Apportionment.

The salaries of the above clerks are paid not entirely from the road
funds, but have been proportioned according to their estimated time
given on other work not connected with the State Highway Commission,

part of their pay coming from the Stream Gaging, Rio Grande Protec-
tion and other funds available.

Records and Accounting.

The systefn followed in accounting and disbursing is what is known
as the complete voucher system. Double-entry books are kept. All bills,
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\

demanded. Personal funds in cash are not allowed to be paid for wageg
(except emergency cases), as all expenditures are paid by the disbursin
clerk, with the exception of small amounts necessitated while traveling,
Payrolls must show complete details as to location, names, duties, rate,
time and deductions. They are signed by the foremen and time-keepers
and remain with the disbursing clerk as the original receipts for war-
rants, a carbon copy going to the bookkeeper for his accounting. Pur-
chase vouchers must show a complete record of the transaction. Fx-
penditures are classified to show, namely ; Engineering, Superintendence,
Labor, Supplies, Material and Equipment.

Property Inventory.

Road engineers and foremen are required to make a quarterly in-
ventory report on non-expendable property classed as work equipment,
and a similar report of camp equipage. A monthly report of food, feed
and supplies on hand at the end of each month, and the amount re-
ceived during the month, is required.

The accumulation of property throughout the State is large and the
accounting for it is carefully watched. In cases when camps have aban-
doned work temporarily, the property is stored in some near convenient
quarters and the inventory filed with the records at the Santa Fe office,
Where equipment is available after conclusion of a job and it is known
where it may be used again shortly, it is shipped to that destination and
put in use or stored, as circumstances require. In cases where doubt
exists as to future use, it is returned to the warehouse at Santa Fe and
held in reserve for other work.

The construction of a warehouse on leased property of the Santa
Fe Railway at Santa Fe for the assembling of equipage and storage of
large purchases not immediately demanded has been found very satis-
factory in use and ‘a saving to the State. Insurance is carried on the
building and property stored there. '

There is no provision by law for the disposal of old and worn-out.
property. Upon the advice of the Attorney General, a board is appointed
by the State Engineer to condemn and sell such property, the funds
being returned to the fund from which the purchase was made. Only
in exceptional cases, where inconvenient to follow out the advice of the
Attorney General, has property been disposed of otherwise.

Disbursing Officer’s Duties.

All disbursements of funds handled by the office are made by checks
drawn by the disbursing clerk against properly executed and approved

VALENCIA COUNTY.
0Old road, looking east toward under-head crossing between Bluewater and Baca.

State Roaq No. 6.

VALENCIA COUNTY. :
0ld road, looking west from under-head crossing between Blue-

water

and Baca.
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drawn by the bookkeeping department. Inventory of all State
and equipment is accounted for and all transfers of property
various camps is kept track of in this department. The follow-
 list of record forms and a brief description of the use of each is

List of Record Forms.

<t numbers. To be used by foremen and timekeeper in account
column on form 14-15. ;

eman’s Time Sheet. Form 14-15. This sheet is sent in by
m or engineers and is retained in the office file as the original by
ursing clerk. These time sheets are sent in twice a month. The
). C. No.” is used to show number of discharge checks issued,
4 .
m 9-14. Discharge check, original (white) and duplicate (yel-
Phis form is used by the foremen in discharging men only, so
y can get their pay immediately. Foremen are allowed to use
ks only for the above purpose. They are marked “non-trans-
to prevent' laborers cashing them back and forth among them-
d to avoid confusion in identity. Generally the engineer or
arranges with the nearest bank or convenient store to cash
send the original to this office for a warrant. The duplicate
nt to this office by the foremen and after comparison the war-

13 3-8—16. Payroll voucher and duplicate. Upon receipt
-15, the time sheet, a copy is made upon this form with carbon
" The time sheet is attached to 4-A and then approved and given
sbursing clerk to write the pay checks. 4-A is retained by the
k for the files. Distribution of the accounts is made upon
where indicated. "

m as Order Book. Form 25-13, and is issued to foremen
eers for purchases that are needed for camp supplies, repairs,
he white is given to the dealer and the dealer transmits it with
ice. The yellow (carbon) is forwarded by the foreman or engi-
is office and the blue (carbon) is retained by the foreman or
Purchases for equipment are made by the office and are not
by the foreman.

fm 20-1%.  Invoices reaching the office frequently from the smaller
: on the stores’ own bill heads. These are copied on voucher form:
‘ d transmitted to the dealer with form 20-12. The larger com-
ouses, where considerable merchandise is purchased, are fur-
th these forms 18-16 and they fill them out, typewritten.




 main voucher.
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: 1assification sheet for road work or a distribution of_ the expendi-

on a road job. Can be carried in same book opposite the ledger

61' in a separate binder. :
Numerical Designation of Highways.

Memorandum of check transmitted with voucher form 18-16.

Forms 18-16 and 18-14. Vouchers for purchases and their dupli-
cates (pink). No. 8 is short form. No. 9 is the long form for carrying
forward. The original remains with the disbursing clerk, the duplicate
with the chief clerk.

No. 10 is form 6-12 and used for travel expenses as allowed under
instructions upon the back. No. 10-A is form 5-12, a sub-voucher for
receipts for personal expenses as required by regulation on back of the

In order to systematize the great mileage of roads throughout.the
for the purpose of accounting, a method of numbering the high-
ecame imperative. The system is outlined, in part, as follows:

ad No. 1, the main State highway, practically follows the route
amino Real. Road No. ? is the road from Santa Fe to Roswell,
on throughout the State. As each road passes through a county,
known as a division. A further subdivision is made within t.he
b lines. Each approximate distance of ten or more miles is fles1g-
‘as a section. So that Road No. 1, Sandoval Division, Section 1,
be definitely the first ten miles in Sandoval County. Road No.
ance Division, Section 3, would be that portion between the
and thirty-mile points of that road in that county. Further
ns are made by miles and feet for engineering purposes. Each
division and section is accounted for in the cost, distribution and
nting, each piece of road having its credits, debits and depre_cia-
sharges worked out. The map of the State Highway system gives
numbers as adopted for the system. In some of the counties
n of numbering has been adopted by the respective road boards,
not generally, and some of the boards use names of roads for
n purposes.

Form 3-12. TUsed for purchase of equipment, lumber, cement, ma-
chinery, etc., bought direct from this office.

- Form 51-14. Used for inventories of camp equipment and reported
quarterly. '

Form 50-14. Used for inventories of road equipment and reported
quarterly. :

Form 52-14. Mess inventories giving the amount of all foods on
hand, etc., used, and reported monthly.

Road voucher. TUsed only by the State Highway Commission in
drawing warrants upon the State Treasurer to be deposited in bank in
Santa Fe.’ :

Form 300-12-15. Quit-claim deed for right-of-way purchases.

Form upon which the County Road Boards report their dishurse-
ments to this office monthly. '

Report in duplicate for foremen to show charge and total labor cost
of work for each half month.

Chauffeur’s daily report as to work done by and cost of operating
five-ton truck.

Monthly report of work completed, made by foreman in charge

Cost of Administration.

‘e\‘following;gr table shows the percentage of the total amount
0 roads and bridges for administrative and travel expense during
d December 1, 1915, to December 1, 1916 : '

of work. Travel Office Office
: ] Year Expense Expense Engineering Total
Yearly statement by months of statement shown on No. 19. TFor s 01991 02311 02093 06395
each road separately. ... ... .00967 01664 01834 04465
Records of vouchers sent to disbursing clerk for payment. This is ig}g -------- g s heie; e
auxiliary only, for checking bills paid. Used to record vouchers alpha- e s 0225 0175 .0580
betically. : T 0086 .014 .0094 .0320
1 1 UG ... .. .018 AVl .0074 .0394
A voucher number record to keep a consecutive list of voucher num- 1916 011 0215 0151 .0476
bers (auxiliary record). 1916........ .00516 01143 00785 02444
A journal voucher used for transfer entries for mess supplies, camp }gig -------- g(l)ggg 88;:)1»9 gg(l)éi 8%82‘;
and road equipment from one job to another, besides for general journal 1916, ... 00518 100583 100139 01240

entries.

” 0 . J age per cent
R.oad ledger form. The.“Dr. Bal.” column is used for extension v 019163 01490 011183 038246
of debits for “Total Cost” of job.
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DISTRICT ENGINEERS.

The State has been divided into districts, each district having its
engineer and so arranged geographically for travel convenient to visit
the various construction camps. ‘

In dividing the State into districts with a resident or district en-
gineer, there has been considerable saving in time and travel of these
engineers to and from the various road camps. During the two years
the boundaries of these districts have been changed at times to suit the .
working conditions. An engineer is sent from the office as occasion
warrants. The districts given below is the arrangement at this date:

Bernalillo, McKinley, Valencia and Socorro—J. S. Harvey, at Los

Lunas.
~ Dona Ana, Otero—Earl Patterson, at Las Cruces,

Grant, Luna, Sierra—C. B. Sampson at Silver City.

Quay and north half of Guadalupe—W. H. Fisher, at Tucumecari.

Santa Fe, Taos, Rio Arriba, Sandoval, west half of San Miguel
and west half of Mora—J. H. Walker, at Santa Fe.

San Juan, Colfax, Union, east half of San Miguel and east half of
Mora—J. R. Farwell, at Raton. :

Lincoln, Chaves, Eddy, Roosevelt, Curry, south half of Guadalupe—
W. C. Davidson, at Roswell. ;

CHAVES COUNTY.
d No. 13. Sec. 1. Graded earth road, hard surfaced from material within
right-of-way, about twenty miles west of Roswell.

‘SUMMARY OF ROADS AND BRIDGES CONSTRUCTED
Roads—1915.

During the year December 1, 1914, to December 1, 1915, there Were
constructed 174.8 miles of road. The mileage and classification built
under the direction of this office from the State fund, bond fund and
special fund is given in the table below, showing the county, road num- -
ber, and with number of miles constructed in county and the classifica-
tion : '

Mileage and Classification of roads built by State Engineer during the
vear December 1st, 1914, to December 1st, 1915.

Class A indicates graded roads with surface and culverts,

Class B same as Class A but not surfaced.
Class D machine graded surfaced roads.

County Road No. Miles Class
]gﬁgr‘l;lsﬂlo ............... ggzg g&g 3% 25 ﬁ CHAVES COUNTY.
Colitay :Road No: i 1 Sdch 1' o Aceme bridge across the Rio Pecos on State Road No. 18. See. 2.
EUBIERE L ore o s o Road No. 18 Sec. 3 2.5 B
IDONAVANG,. oo i v o shenisisets Road No. 3 Sec. 2 2 A
VPO e et s S S0 Road No. 30 Sec. 3 4 B
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‘Road No. Miles Class

................. No. 30 Sec. 1 and 2 2
o AR No. 3 Sec. 1

L doibn A No. 24 Sec. 4 2.3
.............. No. 18 Sec. 2 and 3 20

............... No. I
I ceiie <o 55 s No.
B e s No.
................ No.
............ e No.

B ik No. 1
................ ' No.
............... No.
................ No.
................ No.
................. No.
............... No.
No.
................ No.
............... No.
Nb.
............... No.

ot

Sec. 2

Do

s B0 G0 8C ST b b e O e 00

(35

OrPwrOrPPwEEOrmEePP0w»0k

=

174.8

Bridges—1915.

ng the year December 1, 1914, to December 1, 1915, there were
d fifteen wooden bridges by the office, from State funds, in the
counties, along State highways:

in San Juan County.
in Santa Fe County.
in San Miguel County.
in Rio Arriba County.
in Valencia County

=N o

ddition this office has pursued the policy of assisting the coun-
construction of the large bridges across the perennial streams,
esigning, supervising, construction and in contributions. Dur-
year 1915 assistance was rendered as given in the following
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1915—Miscellaneous Bridge Payments.

o STATE ENGINEER NEW MEXICO 19

ENDITURES DECEMBER 1st, 1914, TO DECEMBER 1st, 1915.

Highway  General County ' ing amounts were expended by the State Engineer on
Divisions Bond Roads Fund follf)W g P y 2
et » d bridges:
Colfax Division—

Raton Bru_lge .............. $ 6.50 S ERT S . @eneral Road Fund ...... BN Dbk $106,421.54
» IBreEChEBRidge s 5 6. .5 e i b AT BE T e B ot0 Bond FUnd ......cocveeeneenenens 51,749.73
Chaves Division— IEnntve Speeial SRund® ... -0t 28,028.32

Flazepman®Bridge oo ool Tuil THIS DI S @ounty Donations ........c..cceccecienn 25,057.03

Hellw Brideget. oo s voss smne ia A T e e s —

Dona Ana Division— - G i SO e g e S GO ey P Bhes S s $211,256.62

@onnty Bridees . . esas s 102.62 v A L S SN SN :

Eddy Division— Foade=10216,

ArtesiaeBridge . Lt o 1,422.11 sl g g ) /

Hope Bridge! ../t enies e s e e e - g the year December 1, 1915, to December 1, 1916, there were
Grant Division— d 314.54 miles of roads. The mileage and classification built
¢ F‘:lrtl Wes]g‘B:n.dge -------------- S e o direction of this office from State fund, bond fund and special

uadalupe Division— s o :

T R T iven in the table belox_zv, showing the county, road number, sec-

Hort iSumpler \Bridge . ..u . 0 oo (B s s et ber, miles graded, miles surfaced, number of corrugated cul-

Anton Chico Bridge ....7.. ...... 420055  ....... mber of wooden culverts, number of wooden bridges and number
Lincoln Division— ‘

e Ben o ie arroyo crossings. The classification is arranged differently
oo 15, in that 1t_ gives the_number of miles of graded} road and in

WiiatronsiBrldee bl e b, TSI AN N e ce column gives the miles of that road surfaced.

Caholla, Bridge. ... . viovs e RN 331.11 2,989.16

SapelloRBEIdZeit, Ll S G SIS
Quay Division— =

RevueltoMBrIdee . .. . oo o sty s 936,61 e e

Gounty Bridges. ... .. 79.32 200:02> i ot
Rig Arriba Division—

Embludo VBEAEe L6 e 301.82 A Ly T S
Socorro Division—

sun\iarcialSBridge L. U 273.31 D50 s = S e I S
San Miguel Division—

San Jose Bridge. . ... o535  sdesioss TG 87 & e

iEecolote” Bridge ... .o AEBDIET (e h S SRS

N0 S0l0  Bridea o ihiasse  onmida ¢ AR SR b S T
Qanta Fe Division—

Galisteo Bridge Protectlon.. ...... 624.56 48.33

Mesuque BEIAES .« it i vn siah siw eieioioeis 848.58 2,000.00

Santa Fe Creek Bridge,

RIS AL OSSInE o e p 407.43 150055607 - 5 s e .

Santa Fe Creek Bridge,

Second Crossing. .. ... .. .l A7 (R Pt s oLt L L

ALO0S0SA T BRIUES s ocaani s sniet swihan o s 3,241.67-

AeanBriasSu s Bridee & oLl s L e 18.70
Sierra Division—

GO BLEIdEemATTEeY . o cotoile e (A IR NI
Valencia Division—

Rio Puerco, Bridge ........ 678.86 46780~ 8 Bl

HagunalBridee. &b s 1,946.02 AR 910 L i

$5,219.61  $23,921.44 $8,297.86  $37,438.9
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Con. Arroyo
Crossings
22

No Bridges
‘Wooden
64

No. Culv.
‘Wooden
22
127

No. Culv.
Corrugated
426

Miles
Surf.
5.51
2
134.14

Miles

Graded
5.20
2

..314.54

No.

MILEAGE AND CLASSIFICATION OF ROADS BUILT IN 1916.
Sec.

Rd. No.

Totals

Division
Valencia—Peralto Tome Rd.

Valencia—Peralta Gravel Pit
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MARY OF MILEAGE BY CLASSIFICATION FOR 1916.

Bridges—1916.

ing the year December 1, 1915, to December 1, 1916, there were
sixty-four wooden bridges by the office from State funds, as

" In Bernalillo cOunty...........cooeoioneneneent. 2
* " In Chaves COUNEY .-+ ...cooiunrernnreancennnns 3
BN Golfax COUNtY . ... c..cocnvececonncatncncn.s il
B 5 Dona Ana COUDLY......ocovuumnnnenaosannace 4
~ In Grant county..... e SR 2
 In Guadalupe county .......... 56 e 3 1 O DD O 2
BRI L Una COUNLY «.cooovnvncorsinrneenannetene. it
BTN MOra COUNLY.......ccoeeccenocccanancannnns 7
In Quay CEITTET o i o b O e i s it s i
IR0 ATriDa COUNLY - - - foeeeeioonomeees R
BT Sandoval county..........occeeieiieniecannn 2
B in Santa Fe COUNtY............coccoveieecnnn. 7
I In San NS HEINCOUNTY . & <o+ o oveloinie soisin e o saiaie oo s 3
B Sierra COUNtY....coocuveeeeencsesesscnoaans 2
2 Tn SOCOTTO COUNLY. e vvovncnenernnnnneenenes 6
B TA0S. cOUntY .. ..o oioiiai et 5
B orrance COUNLY . .ccvvvrerococtsmosinsaoans 1
BRI TNion. COUNLY ... coceerennnrncaceetann.at 1
B Glencia COUNLY. ... coneocorsrasoocncniveras 12
IR T Uan COUNLY. . ...ovicvernenntocnnnonan 5
64

g the year 1916 this office has continued its policy of former
sisting the counties in the promotion and construction of
he general procedure has been for the counties through their
unty Commissioners to indicate to this office their intention
idge at a certain place and to ask for a survey, plan and
s for the bridge. Immediately an advertisement is prepared. -
ed, an engineer is sent to the proposed location, making the
irvey and soundings. Upon this report the design and speci-
prepared and sent to responsible bridge companies who do
work of this kind in the Southwest. The preparation of
and specifications, and attendance at the opeming of the
considerable work. After the contract is let, the shop plans
by the successful bidder are gone over in detail. A bond is
e contractor to the amount of the contract price of the bridge.
material is delivered at the site an inspector is sent upon the

T (1915 work on road widened, ditched and repairs.)

* Approaches to Bridges.
f 7 Concrete Culverts.
§ 2 Concrete Culverts
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work, who keeps all records and progress of the work in detail. Thg
office also attends to certifying to the County Commissioners the pay.
ments from time to time as contained in the contract.

The system and method established by the office in co-operation
with every county, except one, in the State has resulted in general benefig
to the State as a whole, and the records on file in this office will show
decided economy to each county in following this method. The old policy
pursued formerly by the counties, asking bridge companies to send iy
designs to the counties, resulted in inferior structures, as such kind of
competition resulted in each contractor submitting the lightest ang
shortest bridge design, solely in order to get the contract. The method
pursued by this office has been the veverse of this; the office designing
a structure suitable for each case, and then asking all of the bridge com:
panies to submit their bids on the plan designed. The result is that the
bridges built in the past several years are designed for certain loads to
be carried at this time and estimated heavier loads in the future. In
nearly all cases the waterways for bridges have been made large enough
to care for the estimated largest floods. In cases where there was nof
sufficient funds to do this the dirt approaches to a bridge have been
lowered to permit extreme floods passing around one or both ends of
the bridge.

SAN MIGUEL COUNTY. :
Road No. 1. Sec. 6. Showing old road to left and new construction and
location to right.

MISCELLANEOUS BRIDGE PAYMENTS—1916.

Highway  General County
Bond Roads Funds Totals
Bernalillo Division—
Tijeras: DLIASES .- 5w s $ 3,518.15 $ 253.19 $ 3,400.00 $ 7,171.34
Colfax Division—
RATONRDTIATO! /e vr vioi bt vsie o alsis s oSS e oA B 7 Nl
French bridge ............... S 268 A W L
Chaves Division— :
Bridge 12-mile draw.... ..... 238.07 g (0 R N P 248.50
Bridge 16-mile draw.......... 490.64 2 e e A R 511.9%
Bridge 13-mile draw.......... 16.00 126200 % i s 142.20
Curry Division—
County, brideessesi oLt 120.45 261 R 120.7L
Dona Ana Division— 3
County bridges: .. .. ... ie.-- L 25.98 2XGAY L g 28.92
HMINbridee ot 7 o e o e 114.87 26D G 141.32‘
Berinombpidee 5.0 0l L 80 Oh R iNeuT £ BATEBOG " R A 147.39
Vado) bridge ... 2. . UL S BT LT N 231.55
Lag: Cruces bridge. ... ..n. cinies,. 24:82 L 24.82
MonagAnas bridee .. 5. .. .. xS LI S6I SNSRI 36.83
EaitMeasar bridgen .. ol or o 25l bl E5 0 .50
Eddy Division— ! ‘ VALENCIA COUNTY.
Artesia bridge .o ol s e o 1,714.11 182.11 2,500.00 4,396.22 No. 6. Sec. 2. Abandoned railroad grade used for state highway. Original
HopeWheidegel b, o tla FE L 08 36.56 SIS width fourteen feet; widened to eighteen feet.

County bridge .. ... L. i 10,42 s
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de Luna b\ridge .......
qmner bridge..........

reek 1st cross br..
Street bridge......
I e S

Highway
Bond

167.52
1.19

131.73
42.18

6.05

25.00
20.36

General
Roads

1,125.74
1,744.43

7.01
148.77
97.74
7.94
13.69
67.30
19.28
6.45
15.78
1.37

1.16

15.21
751.82
25.13

County
Funds

25

4,769.84.
12.39

308.91
.61

53.47
4,227.36
169.17
159
7.44

2.06
5,536.39
136.54
42.18

1,605.99
18.50

1,527.45
1,750.48

7.01
3,5621.54
549.16
216.13
162.40
67.30
200.58
6.45
15.78
1.37

1.16

40.21
772.18
25.13
67.56
402.57
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Bond Roads Fund
Highway General County

San Miguel Division— .

San Jose brIAgE . sl e vovnnis | anis s o P S PR C S i A

Chaperito bridge ............ .....c.. 26 IR S e

2 I ORS OO 200t is i s e & s s 9D ek

Pecolote TBridge il .ot i 5 e iaee 3200250 i s
Taos Division—

Red River bridge............ 1,215.80 6 H ARSI
Union Division—

Tramperas bridge ........... R e e
Valencia Division—

Rio"Puerco'bridge. ... ........» 2,722.37 1R IR e o

Laguna bridge .............. 255.71 LGNS = R S

County bridges ...-.......... 3 e i el T o ot

Arroyo Colorado bridge....... 18.66 276.03 122.64

BibeRbridgerInt o sl U8 i, 1 3TRG ek e e e

McCarthy’s bridge ...... B T A s 252.35 522.74

Horace bridge ..... e e 150.69 273.82

HOSHIEUNAS MBRIALE . v s o duee i oo Salvislets S8 * | oS o 1,332.02

$22,226.36 $13,321.79 $12,362.52

SUMMARY OF ROAD MILEAGE AND NUMBER OF BRIDGES FOR THE

TWO-YEAR PERIOD DECEMBER 1, 1914, TO DECEMBER 1, 1916.

1915-1916 Roads.

During the two-year period there were constructed in 1915-1916

miles of road as follows:

19157 Miles.
G S AR RSt S s s SGUsy ks
(OB 183 Lottt o okl o Gl 8 St oe oo e ey o s 49.5
B SR ) e e s s Koy 8 e I el s 74.0

Mo b Kot o A s St o S S RO T s e 174.8

1916.

CIASEEA L WIS el ety S o S IO . 136.45
ClassIRB e o et e 178.09
iRotal Gl e n e e R 314.54

1915-1916 Bridges.

The foHowing table shows the number, location, and kind of bridges
built in the State during the years 1915 and 1916. During this period
a total of 108 bridges were built. Of this number one was of concrete;

thirteen of steel, and ninety-four of wood.

The thirteen steel bridges were built by contract. Three of thesé
were paid for by the State Highway Commission, two were paid fo?

STATE ENGINEER NEW MEXICO 27

the counties and partly by the State, and eight were paid for en-
various counties.

: the ninety-four wooden bridges fourteen were built by contract,

ty by State forces. The State paid for five of the bridges,
ere built by contract, and various counties paid for the other

Concrete. e
Road Length
ounty. Location No. B,
B ELIL oo e e o 25
Steel.

...... I T OTaS o e . g o e SR 10 2—*60
........... JEUEIOIIL o oo o B e 5 0 b Bl S i S 37 100
......... ElasREruces iy kLot o5 450
R BTG o it 5 8 s L5 0 O 5 RO S B 6 34 50
... BB OTE WIEST e i e o8 se o o 11 376

..... o DM L o A e e G o R O A oo 182
......... o TRV () R e e e e e S SRR 1.3 100
..... BN Al dime e S e 11 193
............ Seventy-six Draw - eeiqg.cen. 29 50
......... VBT 2 o o 6 D) B S SRR e I = 300
......... TREBOIVE .o . v daleeions 5w h s f e ese e 12 222
L o S TIVDERAB. o tors o ihs i e loaters ok it oe ey 1.8} = 230

........... V(R T ET A T I B S ey b s 18 806
- v Clovish toe LA Lot i Lol oo 0 105
... Clovis gsa=: v i A T S - 189

............ O COE R e S v S e S S he i el 19 147

..... TBYEIH00(0) Hopi0 0 & B o cl o e 60 G b5 o 0 3G 1 186
....... NI i S I D S O b Ay o0y 1 403
......... D ONAATIA Bt e i R s 1 186
......... SO s hette o oialel oo o s s sh oot 1 496

... Blazamlargaile i o e e 18 155

........... B AT A TGS e e s S e 18 248

......... T AT e o S e o e A o e B 310

........... Bulll@reek s malo i Bl ou ot ot o & 55

........... NIncosa Creek B o 18 124

............ Revuelto) Bori@ ) e s it o a i & 403

Wooden Trestles By State Forces.

........ TijerasiiCanont: ol oo it usith oS 10 * 21
........... o L e S S s ity 13 105
........... SOCH il ool e S TR S e, e 3163 63
........... e L s e I e 0 oo O i3 42
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Dona Ana........ e s O e R e e o L LR S il
PonaltAma 1L L s Ry SRR R T 15
Erne 8 it St R A L Nt BRI s G 42
(G Can IR U o Bl S N LT L D R el i a3 42
Guadalupe .. ..... .. S e gl S Sy e B PR 3
BEineodn e b ot RYE(E T et et L e S o Sam oY SV R e 3
Tineoln: “..L . =i AL Bt LS 2 ST A LSl IR P S N3
Slunas.o .. ot IO O S e R SR b = T 4
WHETIEL 5 2 bla a0 e Bt S SR S I ST T A 21
VIO e e o B D Lt e e e 21
WHEE D 5 e e Gt e e S e b T P S 21
QU o o O0 s S i R s e 3
RiolArriba........ Embudo ..... RS L et W e ' 8
SandoyalSs el ST Bataida. 5 o b s i s 1
Sandoval ......... LONUUEFATTOYAL St s ot e b 1t
Sanbuaniinky, . ot Sec. 2 Miller Arroyo .............. 32
Saneduan. ... ... .. Sec. 28 Hart TATEOY0: . 1.5k s .o e 32
Saniduam. . ... .., e ARMUTTEATTOYOL .. oo o 32
SansJuan. ... See, 4 McCoy AXFoy0) . .. .oe i iith, 32
Saniluan=. 4. i . Sec. 4 Peach ATTOYO . ...icscoivsss 32
SE T D (DR Secs 4 'Durnelll ATFoy0 .. o: i« os 32
Saniduan ... L. Seco b DM FATTOY0 ol Sl s s 32
Santfuan. ), .. . ...l Sec. 5 Farmington Arroyo ........ 32
Bansuant Loy See. b TWISteP L ATTOYO: +o'ih o s be 32
SAIEIUAT |, e Sec. 5 Coolidge Arroyo ............ 32
SanWinan.. ... 4. Sec. 6 De Luche Arroyo........... 32
SaneTnant.. ... ... Sec. 6 Stevens Arroyo ............ 32
Saniuan.. .. ... . Sec. 6 Wheeler Arroyo ........... 32
S Nl s S e R S TR L IR | i
San Miguel........ Eimos SoloM Tl e ni ey i o a 1
Sen Wizl S el e e N e S S O il
San Miguel........ Damrese - R e e S 1
Santa Fe...l...... BESUAUEC it a sios s St s ool Vet 8
Santa Be. . ........ ke suitme DNty NS RNO T bR 8
Santa Fe.......... Tesuque ....... sty e e pE T 8
Santafe: . . ... Mesuaarest 5o, o ol o W iie e 8
Santa), Be . ... ... Sec. 6 Santa Fe'Creek. ..., .. .. i
Santa Te.:....... secy 3 Santa Fe iCreek. fo.t ol 1l
Santa Fe........ S.SeellnSanta Fe Creel, .. .. 5. Hihs. . 1
Santayetie First Crossing Santa Fe Creek..... 1l
Slerra®y. |\ ol i S e R P R T S S T 1
SR, 2 o A ot I S O S S S B T o el : |
EeeoEroMt S BRE S el i el e e e 9
SOTEEINNG T o ot o etk et oot W I SIS Sl T80 il 9
S OCORTOM N E T T Wl PR L T e 9
SUCOLEOM IS G el T L S a7is o e s S s e 9
RS Ay s et Sl R Or el SR TR O D01 0 S 8
HER s b LR St B SO GRBEEE ol U R K 8
[BoE RN Ry e | e s T e Y 8
yRounanceRaN s ety 1 ST She e 0 St 0 e TR 41
Haosesl s oo SR AR IVEr: b i N A 8
alont 5 k0 I S R R el LIS, 2 wrerae A e bt 18
el e iR D R S S B 8 6
RiEtencialle Shi R Tl e e O e T 6
alenetalRe by B s Bl o e it e A 6
NS Lo b oo s e S S NG I A I I 6
Rlallen cipSaeion eIk ol T L D s o R BT 6

. 2528

* 22
* 16
63
12
* 31
15
18
105

14
18
31
147
126

106
147
21
63
42
42
21
63
63
84
21
84
42

OTERO COUNTY.
No. 3. Sec. 2. Type of concrete overflows between Tularosa and Alamogordo.

126

OTERO COUNTY.
2?2’? State Road No. 3. Sec. 2. Downstream view of above.
12
* 42
18
* 16
40
30
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following amounts were expended during the year December
December 1, 1916, upon the construction of roads and bridges:

ral Road Fund...-c.....ccoemieceeneen.s $ 86,856.42
e Bond Fund................. RUER AR S 298,828.03
y Special T IHY0 L B e £ S D O S R 23,677.78
mty Donations .........c....oiiceeeciio.. 19,089.65

T R $428,451.88
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Old road to the right.

Between Glorieta and Pecos.

SAN MIGUEL COUNTY,

Sec. 7.

oad No. 1.
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Limestone surfaced with motor truck.

6.,

See,

SAN MIGUEL COUNTY.

State Road No. 1.
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Bridge on Running Water draw, north of Clovis.
Same as above after completion; looking north.

CUR R Y-S COUNEYY.
CURRY ' COUNIY.

9
2

Sec.
Sec.

Road No. 18.
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GRANT COUNTY.

Rock-surfaced, 5 1-2 per cent grade between Silver City

Sce. 1.
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and Tyrone.

No. 42.
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SAN MIGUEL COUNTY.
This road is of rock, surface of crushed limestone.

See. 6.

oad No. 1.
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Stone wall under construction.

with 3-inch pipe imbedded in concrete for railing.

See. 4

OTERO COUNTY.

24.
Vicinify of Cloudcroft; elevation 9,000 feet
above sea level

State Road No.
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DONA ANA COUNTY.
rete road below state line at Anthony, in Texas, on the Camino Real.
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DONA ANA COUNTY.
of Las Cruces.

Concrete floor covering sand arroyo four miles northeast
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-

: 1915—GENERAL ROADS ACCOUNT.

i, TR P : $ 4,465.59
fa FeBank........... $2,465.59
ta Fe Bank........... 2,000.00
s el s n s $132,199.94
ATTANLS «oveconcnt e, $113,330.23
unty Funds ..........cooeenn 17,413.32
yd and Bridge account refunds. . 423.36
oads Fund account refunds..... o 60250
R e RS 72.96
ynt Book Sales ................. 57.50
nt. Scrip Refunds ............... 259.12
Prints, Maps, etc. ............. 40.95

Total $136,665.53

............. $136,069.41
and Bridges per statement ....... $131,478.57
ol T A S 710.99
BIIMEnt ... .....c cocccesioemian 228.27
T SIETONT) o e A R 91.25
Mora-Lane Refund ............. 200.00
lilorest Refund, . ......coc.c00 2,310.79
Rt Hund Refund ....-.cq.c00c. 4.50

DOV b IR P O 423.36

el e R R S S T R e\ 596.12%
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1916—GENERAL ROADS ACCOUNT.

Balance Dec. 1st, 1915—The Santa Fe Bank....
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Auditor’s Warrants Co. Forfeits on Plans
County Warrant Book Sales ..............

Auditor’s Warrants State Funds

RIOEEIDESE i L i L el s s o s

129.60

T9

Do 0 S

LoiE=rio et

W W VDO D

© H S N o

Tl (=l ~H
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General Roads Fund acgount refund......
SundeySRoad Bridges oot ime.

Trans. ‘Cont. Serip Refunds...............
IS e Ol AN O 28 5t B eisse s als st § At s et

Sale of Equipment ........

1988°66 §

15.60

Sale of Blue Prints, Maps, etc. ............
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T
Sl e
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T
<
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Roads and Bridges account per Statement. .$105,946.07

General BaUIDIMENt. . ..o ot ot s s

Expenditures

3,975.77

220.93

Office: Bquipment .. ....i..ob.oeoonss
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83.55
20.68

County Warrant Books ...................

General "Roads” Fund account .:.....:....

$110.247.00

Amount credited to Roads and Bridges on

Add—

489.90

055946 070 A DOVE N2 s eleies oo e s sois
Amts. credited to Roads and Bridges direct

72.80

Juswdinby 20WO
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Trans. Cont. scrip used excess

206.33

187.15

over 1916 purchases

Balance December 1st, 1916
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- “Appropriation by Legislation,” “Refunds,” ete.
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. 3
DISBURSING CLERK’S FINANCIAL STATEMENT

For the Period From December 1, 1914, to December 1, 1916.

Following is a statement by the Disbursing Clerk, of funds rec
and disbursed through the office of the State Engineer, for the
periods December 1, 1914, to November 30, 1915, and December 1, 1g
tc November 30, 1916. ]

The statement shows the source of funds, as “Auditor’s Warrap

Auditor’s warrants are warrants drawn by the State Aqg,
against funds accumulated in the State treasury by levy of taxes or of]
wise placed there for uses of the office of the State Engineer. Such y
rants are drawn by the Auditor to cover, vouchers stating the am
needed and the purpose for which needed. These vouchers are prep
in this office and presented to the Auditor for payment. -

Appropriation by Legislation is used where a stipulated amoun
authorized by legislation for a certain purpose. These appropriat
are only removed from the Treasury for that certain purpose, in
amounts as may be needed. They are drawn by voucher on the
Auditor.

Refunds are amounts received in refund of moneys expended
the fund in which they occur. Scrip Books are purchased for the
portation of field engineers, and a refund obtained at the time the
is finally consumed. Stationery, engineering materials, ete., purcha
from one fund and occasionally used for funds is another source
small refunds.

VALENCIA COUNTY.

oad No. 1. Road condition found before road construction begun in
Sections 1 to 4

GENERAL ROADS FUND.
Third Fiscal Year—

BalabDeed VIO oot o D iSematiane $ 4,465.59
ANditor’s. Warranis: . ... . J.e .. 130,743.55
RIS BTN AE ot B R U et Ut s oinelusior s 1,456.39
Motalidalllsources i S o0 $136,665.53
Expended for roads as per vouchers
(LT p Lt LR o el KR RN $136,069.51

Balance, November 30, 1915..........

Fourth Fiscal Year—

Balance—December 1, 1915........... $ 596.02
Anditors Warrantsiir. coaas Ll 117,477.25 v
BELURAD Voce s v ons o siole s simiss sswss 1,18191 . VALENCIA COUNTY.
BT SR - 6. Sec. 2. Abutment of abandoned railroad grade used for highway
i Motalsall sources. i o il L $119,264.18 . bridges. Span 32 feet.
v endedBlor TOAd S S ety s e sl el $110,785.73

Balance—November 30, 1916..... !
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i 1913 HIGHWAY BOND FUND.
4 consists of $500,000.00 on deposit in certain banks known
iment as bonded permanent depositories. The working

he working account.
nditure of this fund when it became available through the

e g B R $385,000.00
B sfers. .o 2,272.28
$387,272.28
L oo o o B $352,850.04
working account, No-
ORIO16% .. .- -cocecenns $ 34,422,24
permanent Deposito- .
S ber 30, 1916........ 115,000.00

IMPROVEMEN'I; OF THE RIO GRANDE.

previous appropriation..§ 1,103.62
appropriated by Legis-

..................... 22,745.56
e S 452.00
..................... 40.37
—_—
S¥available............ $ 24,341.55
@uchers. ....... e $ 23,098.42
lovember 30, 1916..... $ 1,243.13

STREAM GAGING FUND.

Bl 014, ... ........ $ 376.41
Poriation ....... el el 15,000.00
....................... 359.34

5 '$ 15,735.75
flehers. .. ............ $ 14,687.31
=0, 1915.. . ....... $ 1,048.44
B 1015, ... ... $ 1,048.44
................... 15,000.00
..................... 147.68
................... $ 16,196.02
Elichers .............. $ 14,767.38

B U016, .o $ 1,428.64




50 SECOND BIENNIAL REPORT OF

STATE WELL DRILLING FUND.

Appropriation by Second Legislature..$ 15,000.00 .
Refunds ©.......c...oniiiiiaaie 2.20

L o3 i 0 D00 b oy P s DR s Dl S P $ 15,002.20
Paid by vouchers......
Balance November 30, 1916—

In bank ..
TNt TE RSN YIE FEE il aide h e

$ 9,639.96

Paid by Auditor September 9, 1914, and
December 1, 1914, Voucher No. 1..

HYDROGRAPHIC SURVEY FUND.

Third Fiscal Year—

December 1, 1914, balance........... $ 221.00
AnditomstWarrantaliet - daic ol e e vl 3,500.00
$ 3,721.00

BAidRiD VS VOTCRETS A3 s - s il s e o o $ 3,134.37
Ba;lance November' 30,1915, ... .. 0.

Fourth Fiscal Year—
Balance December 1, 1915........... $ 586.63
AUdITOr s W ATEANE: 1.0 e ool s e affagee 500.00
FRHENHG TG L M S S e e A e A 1125

NS ot T e R (I A $ 1,097.88

Pall Dy VOUCHOLS . . o, i gunsavenmes $ 1,074.50

Balance November 30, 1916.........-.-

Further, in the refund items, are certain transfers from one
to another, due to the fact that certain payments of discharge
were made from one fund, and later the Dishursing Clerk learn
they should have been paid from another fund and a transfer we
This occurs only between the General Road Fund an
Highway Bond Fund swelling the refunds and also the dishursel

fected.

an equal amount and not affecting the balances.

CONVICT CAMPS.

During the past two vears two conviet camps have been maint
one in Sierra County during 1915 on State Road No. 1, and t
in Bernalillo County on State Road No. 1 between Albuquerq
The Bernalillo camp was moved to Tijeras Canon Roa
10 the latter part of 1915, and in February, 1916, the camp from
County was consolidated with it. This was done owing to the 8@

“Teleta.

STATE ENGINEER NEW MEXICO : 51

lifor each camp, necessitating too high overhead expense.
solidation of the camps the number of convicts furnished
ient to keep this camp in full force as estimated upon.

is camp are the mule teams purchased from Bernalillo
ing the year three of the mules died.

$1,; THE FEDERAL AID ACT.

noress of the United States during the Sixty-fourth Con-

“An Act to provide that the United States shall aid the
construction of Rural Post Roads, and for other purposes,”
oved by the President, July 11, 1916. The hill provides
the various States that have State Highway Commissions
the construction of roads. Under the law certain rules
ns have been laid down by the Secretary of Agriculture in
, States may meet the requirements of the Act. Under letter
916, you assented to the provisions of this Act, which was
y law, and in my recommendation in this report to you, I wish
- attention to the recommendation that assent must be made
ature to receive the benefits of this Act. At the invitation
ary of Agriculture, a conference of State Engineers and
gineers was held at Wiashington, August 15-20, 1916, to
ods of carrying out the Act. I was present at this confer-
the Act, there was apportioned to the State of New Mexico
year ending June 30, 1917, by certificate of the Secretary
e under date of July 21, 1916, the sum of $78,000, in
ers. For the five-year period there would be apportioned
by June 1, 1921, the sum of $1,170,000, in round numbers.
lan of the State Highways of New Mexico has been forwarded
etary for his approval, and upon his favorable action the va-
ects may be taken up from time to time as finances will
2 program for the five-year period submitted to him will
new legislation and funds made available to meet the Fed-

5.

5

A
1

- Five-Year Program, Under Federal Co-Operation.

imated cost for the system as outlined is $5,469,250. If
om this cost of work done to date, amounting to $1,250,000,
imated cost for work yet to be done of about $4,250,000.
this amount the State funds will net about $800,000 in
years, based on the income from the present laws in effect
nce made for some increase to the income as valuations in-

.
1
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crease. The apportionment from the Federal Aid Bill will amoy
$1,170,000, which must be met with an equal amount of State -
This means' that we will have to increase our State income by $3;
during the next five years. This must be done by an increase in
subscriptions, county donations or bond issues.

The Forest Service Fund for road work will approximate $4s
annually for the next five years, or $210,000. In this manner y
It raise an amount of money for carrying out the five-year progra
i follows : i )

I Federal Aid .......... Lo S oo fl s .$1,170,000.00
i State Money to Meet Federal B e ... 1,170,000.00
‘ Forest Apportionment (5 years) ....... enle wme o 210;0002008

Hotal ey s e S s $2,550,000.00

il This total will still leave a balance of $1,700,000 necessary to
i plete the work as outlined. ‘
: ‘ Under present conditions we will be able to raise only about $§
| 000 by State taxes, leaving a balance of $370,000 which must be
i if we take advantage of the Federal aid.

In other words, if we wish to complete during the mnext ﬁve y
the present system of highways as outlined, the State must raise a ¢
of $2,070,000 in addition to her present sources of income for this p
pose.

VALENCIA COUNTY.
rveyor's camp wagon on top of malpais between McCarthys and Horace.

RECOMMENDATIONS.

would make for economy and efficiency. The present law provid:
\ the maintenance of the convicts out of the road fund. TUnder th
" the State penitentiary gets the credit to that institution, the amoun:
‘ would have to be paid by the penitentiary. I believe a law shoult
il passed embodying authority for the Superintendent of the penitent
‘ to furnish convicts at the road work at a stated amount per day,
penitentiary authorities to care for, maintain and transport the
fif | viets. The State road foreman would supervise their work during
working hours, with only authority to discharge and hire from the
i the convicts, as would be done on any other work. This would 1@
il | in far more efficient work and economy. As it is now it hardly P!
| and many times it is questionable just what action to take when a
vict is lazy, as it may cost the foreman ten to twenty dollars to get
convict back to the penitentiary. . :

i I would recommend a tax on all horse-drawn vehicles. This

\
‘: In working convicts under the present law some needed legisl

VALENCIA COUNTY.
Old road over malpais between McCarthys and Horace.
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/

oraduated to tire widths to encourage wide tires. The law
e operative several ye'ars hence and should prohibit the use
tires and the sale or manufacture within the state of narrow-

This would not be a hardship either on the dealers or
s, should the law not go into effect in several years.
also suggest the repeal of the law giving half of the auto-
onse to the counties, as the distribution of this fund to the
small in many counties and is not used for a permanent
road building, but more for repair and patch work. As the
s used so much for inter-county travel, the result from its
on inter-county or State roads would have better results in
p the State system. : ; :
uld also call your attention to the recommendations made in

port of the State Engineer, 1914, pages 28 to 30, which in
ould result in giving a State road law that will be much
t than the one under which we are at present operating. This
as to change in the road law was presented in a bill to the
ture, but with the numerous changes made as it finally
body, it was so radically altered that it completely changed

f the bill. - _
r the Federal Aid Act, entitled, “An Act to provide that the
es shall aid the States in the construction of Rural Post
or other purposes,” before the State can receive the aid, the

must assent to the Act. I recommend that this Act be as-
by the Legislature to receive the benefits that will result from
The Federal Bill is known as H. R. 7617, Sixty-fourth
proved July 11, 1916.
sent law of this State relative to the construction of county
msatisfactory in so far as it relates to payments for the
law should be amended and provisions made so that coun-
for the work immediately upon its completion.
tofore pointed out, the sum of $2,000,000 is needed to com-
esent system of State roads within the next five years, and
age of the Federal appropriation. On this account I would
a bond issue of $2,000,000 to become effective at the earliest

SANTA FE STREET PAVING.

* 23 of the Laws of New Mexico, 1913, appropriated $13,000
pose of paving the streets on the east, south and west sides
ol grounds and the street on the south side of the Old Palace

the City of Santa Fe, New Mexico. - *




- to pave the street on the south side of the Old Palace with brick t

~feet. A longitudinal joint was used on the twenty-six foot width:

54 . SECOND BIENNIAL REPORT OF

Under authority conferred by this Act, the State Engineer de

form with paving already laid in the central part of the city.

Plans far this work were prepared and work was done by the
Iingineer, using convict labor wherever possible. A six-inch cq s
concrete was laid ; on top of this a sand cushion of 1 1-2 inches in {
ness and on top of the cushion was placed the brick surface. The
crete was mixed in the proportion of one part cement, three par
and six parts gravel.

Eighteen hundred and two square yards of paving were laid
this amount the City of Santa Fe paid for 315 1-2 yards at a cost of §
The total cost of the work was $3,260.50. '

The following table gives a statement of this fund and show,
balance now in the hands of the State Treasurer: '

ApBropriated by State " oo s U e $13,000.00
Paid out byiStake hi-a. de i B e s 2,692.50

I el @ e i T e e L $10,307.50

DON GASPAR AVENUE PAVING

In the Fall of 1915 the City of Santa Fe, in conjunction
property owners abutting on the street, decided to pave Don Gaspar
nue from San Francisco Street to the bridge over Santa Fe Creek.
work was turned over to the State Engineer, who carried out the W
using convicts wherever possible.

A one-course concrete pavement was laid. The pavmg has a tl
ness of six inches at the edge and seven and one-half inches at the
ter. Concrete was mixed in the proportion of one part cement, two |
clean sand and four parts screened gravel. Carey Elastite joints
placed at an angle of 70 degrees with the center line and spaced &
thirty feet apart. The width varied from twenty-two feet to twent)

the intersection of Don Gaspar Avenue and Water Street a flat p
thirty-eight feet in width, was constructed.  This portion was rein
with one-fourth inch round rods spaced twelve inches in each direc
The surface was finished with a wood float. ]
The cost of this work was $1.663 per square yard. ]
The City of Santa Fe and the property owners paid the entire

n

Part 11
STATE ENGINEER




SOCORRO COUNTY.

s Road No. 9. Sec. 2. Bridge across the Rio Grande at Pueblito, four miles
north of Socorro.

: SOCORRO COUNTY.
Bhway No. 1. Sec. 9. Crossing Milligan Gulch, a 6 per cent grade, south of
L San Marcial. !




State Engineer

IRRIGATION.

Filings.

s record of applications for permit to appropriate the public
g the period December 1, 1914, to December 1, 1916, shows
169 filed, of which twenty-three have been canceled. Out of
Il standing there are eighty-six pending, sixty having already
ted permit to construct their works and apply the water to a
use towards completing their appropriations. Also, forty pre-
nding applications for permit have been approved.

e said 146 applications, 136 were filed for irrigation purposes,
e event they are totally developed the cultivation of 100,938
result. Their total appropriation calls for 621.68 cubic feet
and 41,754.68 acre-feet of water. The other ten anplications
for power purposes. They represent a total hydro-electric de-
t of 56,675 horse-power, requiring, as estimated by the plans,
1,576 cubic feet pergsecond of water. -

1907 to 1916.

ecords of this office, since the initiation of the office in 1907,

totaling 290,676.15 acres proposed to be irrigated, which es-
T requirements at 1,904.91 cubic feet per second and 196,-
feet of water. Of the said acreage, 66,477.19 acres have been
nses to appropriate an equivalent of 73.43 cubic feet per
ater for their cultivation, or an average duty of one cubic
ond for each 91.89 acres irrigated on a basis of eight months’
um.

Lapsed Filings.

ecords also show quite a number of filings having lapsed dur-
s administrations, without action being taken.at the time of
majority were left of record without sufficient information
ubsequent administration in canceling them, which neces-
procuring of evidence for the files to substantiate an adverse
date 160 such filings have been canceled, which represented
d total appropriation of 15,975 cubic feet per second of wa-
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ter, enough, on the basis of the duty above given, to cultivate 1,467 ress.
acres of land. The said total reverted to the public, subject to approp
tion for beneficial uses. - This policy of keeping the records clear
ing insisted upon, to the end that no material number of lapsed pery
are allowed to remain of record to the detriment of the rights of
public or prospective appropriators in the natural waters within the
its of the State of New Mexico.

the period from November 30, 1914, ending N ovember 30, 1.916,
ting department shows the total water-right fees receipted
ting to $7,048.08, of which $5,474.08 has been earned and
with the Treasurer for use in prosecuting hydrographic sur-
dly needed in this State), $277.57 unearned and $1,296.43 re-
In comparing the above receipts with the total receipts for
ious two-year period, which were above the average, you will
he business of the water-right office has increased in the sum

1

Irrigation Progress.

Irrigation progress has been marked of late, and the future is by
for the diversion of capital back into this line of investment. The
jects of standing have all been looking closely to their rights, ang
consequence the record shows quite a number of applications for
sion of ‘time, of which sixty-four completed the record in comp
with the law and regulations by being granted permits. All proj
previously reported on have been active with the exception of the [
Sumner project, this project being at a standstill awaiting the com
tion of the financing. The United States Rio Grande project has |y

~the most active, the Elephant Butte dam having been completed
dedicated this last year. The other large projects deserving mentior
this time are by the Springer Land & Irrigation Company, knows
the Eagle’s Nest project; the Board of Tuistees of the Town of Las
gas, or Las Vegas project; the Costilla HEstates Dev. Co., or €
project; the Lake Charette Land & Irrigation Company, a Care
project, and the City of Raton, a municipal development. They all h
been very active this last year along the lines of actual construction, ai
it is believed, by the end of 1917, the works will all be complete to
ultimate development. From present indications the large body of 4
State land in Taos county, under option originally to the Red &
Land & Water Company, is now in line to become valuable as farm
land. The interests of Guy S. Exon, applicant for the water approp
tion, have taken over the project and are now making extensive sury
to complete the filing, to the end that they be allowed to start constt
tion work in the near future.

Protests and Hearings.

pony was taken in connection with the following cases called
est:

Application No. 331. E. F. Shellaberger vs. H.
Laumbach. Hearing held in Santa Fe.

I Application No. 883. J. O. Nabours vs. Fred Neigh-
bauer. Hearing held in Carrizozo.

Application No. 973. Kennedy and Waller vs. J. L.
Johnson. Two hearings held in Alamogordo.

Application No. 35. Bluewater Development Co. vs
The Bluewater Users’ Association. Hearing
held in Bluewater.

other protests, one from the Pecos Valley and two from the
drainage, are pending to be called for hearing sometime nest
e rule requiring the protestant to deposit fees in advance sufficient
he costs and expenses incurred by the office for holding the
has worked out satisfactorily, only one amendment being found
. In order to protect the protestant in making an advance
e applicant is now required to file his affidavit guaranteeing
nt of the said costs and expenses in the event the protest is

Miscellaneous.

Power Projects. . . - :
! es the necessary detail to be closely followed in keeping the

quired of this office in accordance with the law and the rules
ulations, quite a large correspondence taken care of, maps and
specifications checked for acceptance, blueprints and copies of
records furnished upon request, filings of old appropriations
d and filed for record, water meter reports checked and approved
consideration of the County Commissioners and the usual other

As previously stated, a number of the applications were filed for
development of hydro-electric power and for mining and milling purp®
The progress in this field has been very marked the last two years, |
jects for the total development of 56,675 horse-power having been !
on and are actively complying with the requirements of the office
the completion of financing.
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¥ 3 A
routine necessary in its administration, this office acts in an ag ;
capacity for the Board of Water Commissions and the Carey Act
Board. : |

The work in this department has been in charge of Mr. A. §,
patrick. j

SAN JUAN COUNTY.
No. 32. Concrete floor on Knickerbocker arroyo. The road approaches
and fills were not made when photo was taken.

! GUADALUPE COUNTY.
0. 19. Sec. 2. Through sand area, showing cattle-guard through fence
crossing road.
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' 18. The State Engineer shall make rules and regulations
crike forms* for the filing of record rights acquired to the
e natural waters of the state initiated prior to March 19th,
shall make hydrographic surveys and investigations of each
system and source of water supply in the State, beginning
se most used for irrigation, and obtaining and recording
lable data for the determination, development and adjudica-
e water supply of the State—including the location and sur-
suitable sites for dams and reservoirs and the determination
approximate water supply, capacity and cost of each. He
“authorized to co-operate with the agencies of the United
engaged in similar surveys and investigations, and in the
ction, of works for the development and use of water
; of the State, expending for such purposes any moneys
{ under the provisions of Section 5662, and any money avail-
r the work of his office, and may accept and use in-con-
. with the operations of his department the results of the
of the United States.”

RECOMMENDATIONS,
(Sec. 5671, 1915 Codification.)

Lack of Complete Records.

It has been found that the lack of complete records of actual
of the natural waters of this State is becoming serious. Numergy
vestors have been to this office with proposals for development, de
on conclusive data as to the total amount of water being diverteg
applied to a beneficial use from the stream or system in question.
procured from this office the data in detail from March 19, 190%
any reliable information-as to the actual use being made by appro
f‘ iuitiating their claims prior to that date is impossible to be
I from any records in the State. Of course, the law provides a mea
| the end by authorizing the making of hydrographic surveys and a
I cation suits through the courts. Although this means is safi
when applied, it is too expensive a procedure to employ until a
i settled up, and invariably over-appropriated. The State is nof
| will not be for some time to come, financially able to appropriate
: , cient funds to survey all the stream systems of the State. For exa
L the State never will feel justified in making a sufficient appropri
i to fully survey the main Rio Grande and Pecos river drainage in
i Mexico for adjudication. Federal aid will have to be called upon. }
| good is a decree based upon the doctrine of prior appropriation g
to be on these streams unless the whole drainage is surveyed and
I users made parties? Even after the funds are available, a numb
I vears will pass before the technical data can be procured for the ¢

bject to the approval of the Board of Water Commissioners.

ulation that ought to be established under such a law would
State Engineer should send an engineer from this office at
se to locate accurately the point of diversion, measure the
the ditch or ditches, and get such other technical data as
e furnished by the party filing the rights of record. This
an old right as valuable a standing of record as that of an
granted permit under the irrigation law. This system was
| by Wiyoming in getting of record their old Territorial rights,
oven very satisfactory ; in fact, Wyoming enjoys the reputation
ttled the majority of State water appropriations without liti-

(Section 5674. 1915 Codification.)

Il
i ict With 1 { E o el :
Confilet Witnaut Full TResords  said section, when a suit is brought, as provided for through

The user under old rights and the future development of the ] the attorneys often disagree as to the meaning of the pro-

demands a remedy until such time as the rights have been adjudié
Tspecially have the Spanish-American users been anxious to record
rights so as to be protected from’future encroachments. As it is
. State Engineer, having no knowledge of their rights, may appI
i subsequent application to appropriate water from a stream alread;
I tally appropriated by prior users not of record. In case of the Sp
American user, he seldom sees the publication notices printed in cok
*: tion with an application for permit, and, therefore, has been bro

costs of such suit shall include the fees of witnesses,
ng of depositions and the fees of the officers for serving
€ss and together with the costs on behalf of the State.”

been held that the costs on hehalf of the State include the
Xpenses of the hydrographic survey, but in the La Luz and
8¢, now before the court, it was contended by counsel for the
that the sum of $7,000 for the expense of the hydrographic
uld not be included and charged pro-rata, according to their
N of the law. This contention has held the case up for four
he State has not been getting the benefit of that amount,

to realize that protection lies in having his rights properly of record

\ The said demands will be served by adding the following all
! ment, in black-faced type, to Sec. 5671, 1915:
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which should have been refunded sometime ago for further inye
tion of the State’s use of water by survey. Such a technicality
be remedied and is serious enough to require conclusive attention
Legislature this coming session. The operation of the total DProvi
of the hydrographic survey act is and will continue to be retards
long as there remains a question as to the construction of the staty
this point. |

The following addition, in black-faced type, ought to clear g
question :

“The costs of such suit shall include the fees of Wwitnesse
the taking of depositions and the fees of the officers for servi;
process and together with the'expenses of the hydrographic syrye
and costs on behalf of the State.” . 1

Percolating and Spring Waters.

The few opinions and decrees that have been rendered on 4
Ject of percolating and spring water as distinguished from natural
as described in the statute, are so conflicting that it is believed to
time to furnish the future appropriator a true definition or basis
ute to work on. A number of cases hefore the State Board of 1
Commissioners are pending, awaiting a decision of this question. -

SIERRA COUNTY.
te Road No. 1. Sec. 4. The Arrey bridge across the Rio Grande.

i

Assistant Engineer.

The water-right department of this office has grown and exti
ils operations according to authority given under the law, to such b
that the need of an engineer is becoming serious. The appropriator
good faith are not getting the service necessary to the working
the irrigation law in detail” For example, the parties who have
granted permits are now coming in rapidly with their final proofs
asking for the inspection and report as provided and required by la
the end that their final certificates and licenses may be granted.
i, the office has to authorize some private engineer to make th
spection, oftentimes a party with very little idea of what is reg
by the law, who reports on the project and charges the applicant g
sum for his services. It can be seen that the interests of the State
not be wholly safeguarded by one paid by the party for whom the
is being made. The report has to be taken as the basis for issul
license to appropriate the public waters of New Mexico, and the eng
making the report and inspection should be from the State Eng
office as the law intended. There being no appropriation for su
engineer, the applicants cannot be held up on their licenses, so the
spection has to be made at the least cost to the appropriator by¥
safest means at hand.

SIERRA COUNTY.

€an be made for about $5 per mile; does not require drainage.

road constructed by a drag to make the rut. This type on flat mesas
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mn engineer would be subject, when not employed in the pur-
initial requirements, to the State Engineer’s orders and,
d be used for any work in his line, such as inspector on
uction works that might be a menace to public life and
wed to be put in improperly; one qualified to examine and
s and specifications for storage dams and the like, and be sub-
 any time to report on the feasibility of sites for dams and res-
e determination of the approximate water supply, capacity
each, and such other duties as may require his supervision

SANTA FE HYDROGRAPHIC SURVEY.

work of the Santa Fe Hydrographic Survey consisted in
he amount of land irrigated from the first land above Santa
irrigated lands two miles below Agua Fria.

al field survey began September 22, 1913, and was com-
ber 7, 1914. :

angulation stations were established, using the meridian
the United States Government Survey engineers.

Jines were run from station No. 3 up Santa Fe Creek to
ck, about seven miles, then from station 6 to station 4,
on 6 down the Santa Fe Creek for about three miles.
forty-two topographic sheets outside the city limits, show-
under irrigation and contours every five feet, and cover
0 acres. ;

de the city limits was platted on detail paper taken from
s map, and all irrigated tracts were measured with a tape.
thirty-eight irrigating ditches with weirs ranging from
o thirty-six inches. All were visited every day during the
on of 1914. River stations numbers 2, 3A, 4, 5 and 6
- every day from December 1, 1913, to October 31, 1914.
sed and ranged from four to six feet in width. Automatic
8 numbers 1, 1A, 3, 1B and 1C were flumes ranging from
five feet in width and were maintained during two irrigation
4 and 1915. ! :
work is complete and the report is being assembled. Trac-
Pographic sheets are being made.

Yy was under the immediate direction of Mr. S S. Carroll,
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CHICO RICO HYDROGRAPHIC SURVEY.
g Cost of Project to December 1, 1916.
4 d September 30 to December 1, 1913.......... $ 1,703.78

It is estimated that the assembling of the report will bé co
by January 1, 1917, and will immediately be filed with the A,
General, with instructions to bring suit for adjudication of the

Rl ' d December 1, 1913, to December 1, 1914...... 5,877.22
: d December 1, 1914, to December 1, 1915...... 1,589.08

SANTA FE RIVER HYDROGRAPHIC SURVEY. d December 1, 1915, to December 1, 1916...... 470.46

Cost of Project to December 1, 1916. SR o R SR S PR IS e ol e $ 9,640.54

Paid from August 31 to December 1, 1913......... $ 1,748.43 October 27, 1916, the report of the Chico Rico Hydrographic
lga}g ?"m ]]gecemger i %33: %0 Becem{;el‘ i. 19%4- . b,782.138 s filed with the Attorney General of New Mexico, with instruc-

aid from December 1, , to December 1, 1915..  1,391.67 T A SR IR . : )
Paid from December 1, 1915 to December 1, 1916. . 592.79 ing suit for adjudication gf the rights of this gtream system.
request of some of the ditch owners on the Rio Santa Cruz,

, a preliminary investigation was made of this stream for a hy-

—_—

(Ol SEbat tn s s SR L et a $ 9,515.02

survey during June, 1915.

CHICO RICO HYDROGRAPHIC SURVEY.
at' that ‘time.

Field work started October, 1913, and completed November,}.
Report completed October 26, 1916. i
Total drainage affected, about three hundred fifty square -

Total area mapped by survey, 5,840 acres, 3,280 acres of wh
cultivated. Thirty-eight topographic sheets were made. :

Receipts.

balance on hand in bank..$ 221.00

i ti i i . om State Auditor, 1915.... 3,5600.00

o m State Auditor, 1916.... 500.00

A total of twenty-nine stream-gaging stations were maintained; (IENSSESSSTOA] . ... ... ... ... ..., $  4,221.00
longest record being from October, 1913, to October, 1915, and th property sold to Rio

mprovement account.... 11.25

est from July, 1914, to October, 1914. At two of these stations I8

STATEMENT OF HYDROGRAPHIC SURVEYS.

ceipts and Disbursements Third and Fourth Fiscal Years
; December 1, 1914, to December 1, 1916.

The report is conatined in the
office and the investigation did not warrant the ordering of

flumes were maintained. $4,232.25
A total of twenty-six ditch-gaging stations were maintained the Disbursements,
the irrigating season of 1914. Of these, one was a weir station, ico Rico River Survey, 1915 . $ 1,589.08
were rating flumes installed by the survey, six were old flumes r: “ f{;’ g e $481.71
the survey, and ten were staff gages. 3 fcla. ... ... 11.25
Reservoirs, 470.46
’ : ; . . : : 2,059.54
A total of th1rty-m'ne Teservoirs were measured, three for city: nta Fe River Survey, 1915. . $ 1,391.67 ’
supply, twenty-four for irrigation, and twelve abandoned irrigation 1 nta Fe River Survey, 1916.. 592.79 1,984.46
voirs. i s ta Cruz River Survey, .
g ; . iieeeeeaeee 153.62
_One rain gage and one evaporation station were maintained vaters transferred to Rio ;
May 3, 1914, to November 12, 1914. k I e E0L acceunt. ... e
A total of 61.5 acres of city irrigation was measured. . $4,208.87

$ 2338
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STREAM GAGING.

The Stream Gaging work was carried on by authority of |
Bill No. 77, approved June 8, 1912. At the beginning of the thirq
year, 1. e., December 1, 1914, the co-operation with the Uniteq §
Geological Survey was dlscontmued and this work was placed in ¢
of Assistant Engineer S. S. Carroll, who resigned July 8, 1916, ay
Stream Gaging work was taken over by Robert L. Cooper Septe
SIS

During the two fiscal years, in addition to the Assistant Hn

"in charge of the work, there were employed from three to five
graphers and a stenographer or clerk.
For the calendar year, 1915, the run-off records for eighty

tions were published. Some of these records were furn
the State Engineer of Colorado, the United States Geological Surve
the United States Reclamation Service. This report has been |
hands of the printer for some time. It is similar to the report
published for 1911-1912, 1913 and 1914. Both proofs have beer
and the book should be ready for distribution early in 1917.

There has been a great demand for these printed reports on §
Water Supply of New Mexico, by engineers and experiment s
throughout the country, as well as by investors and promoters a
interested in the development of the irrigation and power res
the state. :

The report for the calendar year 1914 was printed early in
and the report for 1916 is now being worked up and should be .
hands of the printer before March 1, 1917.  °

There has been a compilation of the run-off of all streams i
Mexico where there has been record kept by any competent authorit
any period of time, from 1889 to 1915, inclusive, and this is now 1
hands of the printer.

At the end of the fourth fiscal year, 4. e., December 1, 1916, we
maintaining sixty-five gaging stations on NeW Mexico strea.ms and
five hydrographers in the field. The nature of the New Mexico S
i¢ such that in order to make reliable estimates the relation of th
height and discharge has to be established by frequent discharge -
urements, and as our gaging stations are distributed all over the &
and in some cases it is very expensive to reach them, we have our i
graphers assigned to districts so arranged as to facilitate travel.

For the amount of money appropriated, we have obtained V&
sirable results in our stream gaging work. We have a continual ¢@

ROOSEVELT COUNTY.
,tate Road No. 18. Sec. 1. Before construction; looking south.

ROOSEVELT COUNTY.
Road No. 18. Sec. 1. Same locality as above photograph; looking north.
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shment of new stations, but cannot undertake any more
ith our present appropriation, which is hardly sufficient
o visit the stations now being maintained as often as neces-

ﬂly submit the following financial statement for the two
hich has been worked out in detail for the last fiscal year,
Jistribution of expenses.

 STATEMENT OF STREAM GAGING FUND. -

teceipts and Disbursements for the Third Fiscal Year
December 1, 1914, to November 30, 1915.

f Disbursements. Receipts.

E®mec i, 1914, . ....... $ 376.41

T et S 15,000.00 ;

— $ 15,376.41

oad scrip books....... 340.84

¢ TR ook R P $15,717.25
B s hnarch e S 340.84
strea

........ $ 14,668.81

railroad

........ 340.84

—_— § 14,327.97
Wbec 1, 1915......... $ 1,048.44

$ 15,376.41 $15,376.41
published in 1915 Water Supply report.
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' 3 JON OF STREAM GAGING FUND.
STATEMENT OF STREAM GAGING FUND RECEIPTS AND .‘.ECAPI’I’ULAT - :
! BURSEMENTS J, And Disbursements During Thirdbanc: E]%l;r(;th Fiscal Years,
; : 3 mber 1, 1914, to December 1, ;
During the Fourth Fiscal Year, December 1, 1915, to December { i ey
S Receipts.
eceipts.
' ' hand in bank..$  376.41
Dec. 1, 1915. Balance on hand in bank............. $ 1,048.44 - ﬂliaa‘gi"o‘;"“lgw ___________ 15,000.00 ‘
Annual  ADDLODIIATION T vh s o e ee o oo s 15,000.00 B e 15,000.00
Slate Bhnu Ll bl s ok s e i 16,048.44 priation, 5 e
‘ e SN $ 30,376.41
Donation on Bluewater work ............... 13.50 1 guv:,laii'r O s e e $ 13.50
Refunds on R. R. SCrip bOOKS. .......coeueenn.. 134.08 ailllroad e iip books... .. : 474.92
Mo Rl e s e e RS Sl R $16,196.02 -t ____________ i $30,864.83
@R FOEUNHE, |0: ot 7 v s Mo S 134.08 R
INet.receipts . i tsee on e R e e $1 Disbursements.
2 1 o] aging work,
Disbursements. e T iseensl
B ond ¢ e e . 340.84
Paid on General Stream Gaging work ......... $14,504.49 , on railroad scrip 3 g
lessiretundsion R. R. seripd.. o o o oo ol 134.08 nditures, 1915. e % $ 14,327.97
Netipayments Sl el e i e LR $14,370.41 1 Stream Gaglng' WOT :$ 14,767.38
Paid for reports on Rio Mimbres Irrigation iDL 134.08
s Project to be refunded by Court order...... 262.89 railroad scrip... o
INet payments . sis, Vs cos s e $1 nditures, 1916........... W
d 3 itur 1915
Dec. 1, 1916. Balance on hand in bank............ $ 1, : ggtl;eexpendltures, ..... $ 28,961.27
ad scrip afterwards re- @ 474.92
Financial Statement for Period December 1st, 1915, to December 1t R e e e e e cccoooc oo 5 7
J $29,436.1
Hydrographers’ Salaries ........................... $ 4,606.94 B ey
S G st ance on hand in bank. .- 3
‘Equipment . ........ pp B (ot N Ot Ao RS S el o) 289.04
Maintenance of gaging stations .................... . 140.11
Office expense, forms, stationery, clerk and stenog- :
rapher salaries, printing 1914 and 1915 reports,
summary of Water Supply Records 1889-1915,
and portion of First Report of State Engineer... 2,805.66
Report on Rio Mimbres Irrigation Project (Field |
and office expense) to be refunded by court
RO e o L e e, e S S 262.89
Balanee'in fund Dee. st /1916 5L . =t 1,428.64 ,
Balance in fund, Dec. 1st, 1915 .t es ot s onnn $
Appropriation o 16 EE RRs TSI IR SIS A el
i Bonation for. Bluewater Sagel vl us: e oaie : |
'f $16,061.94  $16;
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\

RIO GRANDE IMPROVEMENT—1915,

Upon taking up this work on March 1, 1915, T found a hajy
$1,103.62 in the Rio Grande Improvement Fund from prior g
tions, of which $379.59 should be spent in Sandoval County
distribution provided for in Chapter 66, Session Laws of 1912,

After a preliminary study of conditions along the river,
view to ascertaining what could be done practically with th
| available, I found the following to be the pertinent facts:

The Espanoia Valley.

" The Espanola Valley is considered here as that portlon ‘
Il Rio Grande between Embudo and the Denver & Rio Grande
;‘ bridge across the Rio Grande, below San Ildefonso, at the head
i caflon known as Buckman Cafion, which opens a little at Buckm
} ‘ for entering the White Rock Cafion. In this valley the Rio (
has encroached upon some valuable agricultural land at several
1 The encroachments upon the land in almost every instance hay
caused by an acequia diversion uncontrolled, from the delta
mouth of a fributary arroyo or from a kick-back caused by som
‘ ficial obstruction, such as bridges, piles of driftwood or protection
“ or Jettles In a few instances, however, the channel has been ch
|
|

SOCORRO COUNTY.
3 Highway No. 1. Sec. 8. Six per cent grade into Nogal Canyon.
owing to heavy gravel bars formed during extreme high water.

In almost every case in the valley where the river is encroa
upon adjacent agricultural land, a study of conditions in the im
1 vicinity of the encroachment shows that it is possible by channel
I tion and bank protection to remedy the condition. In a few i
the amount of work necessary is too expensive to undertake wi
| funds. 1
In general, throughout the Espanola Valley, it is possible tol
} the river by corlectmcr local conditions when sufficient funds
I available. The amount of property involved is not of sufficient
! justify a detached preliminary survey with a view toward ultin
T confining the river in a permanent flood channel forced by artificia
i trol and bank protection to an alignment determined by such survey

The Albuquerque Valley.

“ In this report what I designate as the Albuquerque Valley:
series of valleys lying between the mouth of White Rock Canon
| Marcial. Throughout this valley it is conservative to say thab ¥

cent of the irrigable land is affected by water logging to some €
| and that 40 per cent is virtually unfitted for farming. It is st

SOCORRO COUNTY. .
No. 1. Sec. 8. Gravel-surfaced ten-mile stretch south of San Antonio.
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in the valley that in a great many places the river bottom is
n the irrigable lands on either gide, and we have a number of
ow that this is probably true at a few points. In practically all
mmunity acequias are in terraplain due to years of silt de-
the fact that from year to year the acequias were not cleaned
al bottom. :
cen claimed that silt deposits are raising the channel of the
from year to year throughout this valley, but I seriously
é, and believe that the following is the general condition:
is now far wider than necessary for floods, in most places,
osed of numerous high and low-water channels, the river
t will from channel to channel. These different channels
oinally caused, in almost every instance, by uncontrolled
ons, or artificial obstructions, such as bridges or protection
river at flood stages having followed an acequia or been diverted
bstruction into a new channel. And it is my opinion that as
at present, it scours and fills locally, straightening itself in
form a heavy bar in an old bend below, and that while it
to be filling in a certain stretch, it is probably scouring-some-
- and that the general profile throughout the entire valley has
materially higher since the settlement of the valley. It is,
fact, that the community acequias, of which there are about
times as many as a properly designed irrigation system for
ould require, as well as the laterals, are becoming higher from
under the present method of silt disposition.
primarily to the excessive number of community acequiag
n and the absolute lack of control at the diversion of such
water-logging is becoming worse from year to year. In my
s vital to the welfare of one of the most thickly populated
e State, and what could be made one of the most prosperous
fions in the West, that something be done toward a solution
em of control of floods on the Rio Grande, a properly de-
ation system and drainage of the water-logged area. The
cessary in the solution of this problem is a topographic survey
y, from which the amount of land which could be reclaimed
robable value thereof determined, and the benefit thus obtained
against the estimated cost of the feasible method of controlling
ing the valley and taking care of the irrigation system.
h a survey has been made and a comprehensive plan worked
k done in this valley toward bank protection must necessarily
mporary nature, as it is impossible from local investigations to
t nature of construction will act as permanent protection, .
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not knowing what is likely to happen aboye, 4. e., with reference tq
nel changes or protections or diversion work by private parties o
munities. ; 3

I deem it advisable to call your attention to the fact that) "-_
instances where we have had applications for bank protection
is caused by improperly placed and uncontrolled acequia diversi
two or three acequia diversions where one should serve for all, gn
it is impossible to build even temporary protection work With(;u'ﬁ
ing such diversions, and that under court interpretation of the :
tion law, and advice from the Attorney General, this office has 10 3
ity to make such changes or cause them to be made. A

In view of the above facts, I have only attempted work
bridges, villages or valuable property of some extent were enda
and such work was done with thé idea of the most economical
temporary protection practical with the funds available, design
all information obtainable as to the location of the chanmel,
probable future changes thereof.

~in bents 50 to 150 feet apart and brush fastened to a cable

| Detween bents.

>ile and lumber jetties.

» ush and sod, or tierron jetties.

kwater built of brush and rock or brush and sod, with

strands of woven wire fencing spliced to run the ’full length

ucture, brush wired together in bundles and wire carried

woven wire fencing.

ot work of brush and rocks. (Indian.)

e and brush breakwaters of the double-row type have proven

ful when properly maintained, but they are chﬂicult' to

d have to be refilled each year; the beaver along .the Tiver

2 and in some cases have destroyed some of the p1hng.‘ The

these structures that has proven entirely satisfa(.:tory is the

hove Barelas bridge, near Albuquerque, and fchls has been

t considerable expense by the County Commissioners of Ber-

ty. The single row of piling with brush planted between

s to be one of the most satisfactory yet built. The brush

and unless the beaver destroy the piling before the silt becomes
od behind the breakwaters this structure should prove very

The Mesilla Valley.

In the Mesilla Valley, in the future it should not be necessa
protect against destructive floods, as the Elephant Butte dam s
regulate the flow of the river, and any work that is done will
sort of artificial contractors, built to prevent further encroachme
narrow and straighten chanmel, and any structures built should 1
subjected to destruction by extreme high water and should in :
years-be‘come part of a permanent bank. {

ies of types 2 or 3 are used for the purpose of holding the
s, and have proven very satisfactory when engugh are used
5 scour from the kick-back or eddy between jetties. This fact,
quires so many jetties, makes this type of construction very ex-
ve there is any considerable length of bank endangered.

nk protection of basket work of brush and ronf:k (Indian).,
the same purpose as the jetties, but is not continuous and is
eak in places and would probably prove very satu.sfaetory. if
onnection with the jetties, being placed between jetties (which
very expensive).

kwater or bank protection built of brush tied in bundles
s with woven wire fencing spliced to run entire length of
nd laid horizontally every two or three feet throughout the
structure, with wires from bundles carried through to the
has so far proven to serve the same purpose as the dou}ol.e
filled with brush, and though it is subject to the same criti-
has to be built up from year to year, and is expensive to
§ is counterbalanced by the fact that the first cost is less

GENERAL.

All the work on the river is in the nature of bank protection,:
to hold the present bank, or prevent further encroachment, by som
of breakwater diverting new channels back into the main chann
nearly as it can be determined; or dykes to prevent inundation ¢
ground. ! 4
In investigating the type of construction best fitted for these
poses, I find that there are several types which have been used @
tageously, principal among which are the following : ]

1. Pile and brush breakwaters. These are built in three
First, the double row of piling spaced eight to ten feet cent
center in rows, rows eight to ten feet apart, these piling wired t08
and filled with brush and rock or sod. Second, single row of piling:
barbed wire on both sides and brush planted between piles. Third
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i
than half that of the piling and brush, while the maintenange
about the same. 3

I respectfully submit a detailed report of the work that b
dome in the various counties, as follows:

BERNALILLO COUNTY.
Preliminary Engineering.

This work was giving levels to the people of several precinet;
old Albuquerque for the purpose of straightening out and clegy
old drainage ditch, and the cost including transportation ang o
expense was $23.35. ' }

Barelas Job.

This work consisted 1n extending the breakwater for the prot
of the west end and approach of Barelas bridge an additional
dred feet. This breakwater was built by the State in 1913, and h
maintained by the county commissioners, who extended it in” 191
1915, as shown in the accompanying plat. The pile driving on th
dred feet we built in 1915 was done by contract and the brush
with paid labor.

The cost of the work was as follows:

MORA COUNTY.

@ No. 30. Sec. 3. Near top of divide between Mora and Taos counties.
L o . . .

BHlef Griving s (CORLTACH) 4 ui st D e ooy s e il $456.00 °
Babera(placinethrush) S 0 e S Bl 293.85
A CET i R T R e T R S B i s 33.90
Engineering and Supervision, (including transportation
andfexnengem) sl Sl r sl e D e R e e 205.58
$989.33

DONA ANA COUNTY.

Anthony Bridge Job.

This work was for the protection to the west approach of the
thony bridge, and consisted of twelve bents of three 30-foot piles
bents about one hundred and fifty feet apart, and cable with brush
ened to it suspended between bents. This work was done under coB
by the Dona Ana County Road Board, and cost as follows:

COLEAX COUNTY.
............................................. i 9 Rock-surfaced road south of Raton. Completed
T December 1916.
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Hill Job.

sisted of about one thousand feet of bank protection on
of the river, forcing the present channel back into the old
inst the hills on the west. This was brush and rock of type 4,

ollows :

$ 737.50
138.93

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

5 $ 876.42
ring and supervision, (including transportation and

151.88

1028.31
RIO ARRIBA COUNTY,

Preliminary Engineering. See page 14.
La Villita Job.

vk at La Villita consisted in turning the channel from the
back into the old channel on the west. The channel along
was annually destroying many acres of valuable agricul-
longing to the people of La Villita. This dyke was built
e mouth of the large sand arroyo above La Villita and was
his dyke was 620 feet long, average height four feet, width
rteen feet, and cost as follows:

$465.21
49.00

$514.21
sering and Supervision ..............ieiiiiiiiciieeey 73.01

$587.22

Espanola Job.

meral location of the breakwaters at Espanola is shown on
anying this report. The first work done at Espanola was
upper breakwater originally built by the State with brush
- Later the bank washed out at the upper end of this break-
portion of the breakwater went out, primarily owing to
o damaged some of the pilin. g. The breakwater was extended
upper end with cedar brush, rock and wire fencing, type 4,
dyke of the same type was built about a mile above, length
erage height 12 feet. The Denver & Rio Grande Railroad
rnished a work train and hauled all brush and rock to points
of way opposite the dykes for both the extension of old
and the new breakwater. The people of Espanola donated:
.00 and labor, $43.62.
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i The cost of this work (ngt including donated labor) wag I' SANDOVAL COUNTY.

il lows:

Iabongauei i ol st B atees idimt Vs e RS T TR i
MateralsaiFaiae T S JVart S - Bl e ptule R S n A 31’333.(5)3
Hingineerneland SUDervISion) .. 0 b Tt e LR 225:12

: $2,303.66 .

Santa Clara Job.

only place in Sandoval County where we have had an applica-
vork is just above Pueblito, the summer pueblo of the Santa Ana
" This is on the east bank of the river, and the condition at this
Jown on map accompanying this report. The United States
rvice talked with this office in regard to co-operation in work
, hest plan here is the entire channel diversion (considered), as

map ;but this plan was very expensive and did not meet with
the Indian Service. The Indian Service is now building sev-
bos of piling and lumber, as shown on accompanying map, and
made arrangements with the contractor, Mr. Charles M. Boren,
sment their work with two additional jetties at $187.48 each.
Jand affected is Indian land, and the only object the State
e in doing work here is to protect the Bernalillo Ditch, which
red at one point, as shown on map.

vork done here has been in the nature of preliminary engineer-
ost $48.87.

The land across the river from the Santa Clara pueblo
washing away for years; there are several places where the owners
been forced to abandon their old homes and move back onto the 1
land. After conferring with the Indian Service Engineer it was'
to try to force the channel back into the old original channel, {}
dians to protect on the west side and the State work to be done
east bank. The location of the dykes built by the State is shoy
| the map accompanying this report. Of the two main dykes the y
one was 220 feet long and 8 feet high and the lower one 680 fa
and 9 feet high. These dykes were of willow brush and rock, 1y

height six feet, and cost as follows: SANTA FE COUNTY.

i Labor .

iade an investigation of the conditions existing’there, and
ere is considerable damage being done. It will be a bigger
e have funds for at present; the bank will have to be pro-
long stretches, and the Rio Pojaque will have to have extensive
rks at its mouth. ,

cost of this investigation was $30.52.

............................................ $1,117.02 Preliminary Engineering.

}33 i AR b Ll R e 69.99  §1,

“ Engineering and SUDETVISION . .iiwsssmi oo ains s dotes bks 183.19 the representations of a petition for the people living on the
| $1,370.20 the river from Round Mountain to the head of the Buckman
I

Donated Labor—$32.50.
i ] . Hob-ért Job.

} At Hobart, on the west side of the river, opposite the old H
| place, there were several pieces of valuable alfalfa and orchard
\ which were being gradually destroyed by the river, owing to a bi
‘ formed after a big flood several years ago. The native people livi
these places have spent considerable money and labor to hold the b
but failed. The breakwater built to divert the channel back to i
| ; inal location was 844 feet long, of willow brush and rock, type 4, aw
1 six feet, and cost as follows: |

Pajarito Job.

e work at Pajarito consisted of bank protection with brush and
and the repair and extension of an old dyke of logs and rock
uilt by Miss Clara D. True. This extension was of willow
ock, type 4. All the work at Pajarito was on the west bank

e e B e L R R 0 $640.57 i
S S UCOR S RAGEE SR O AR O A SRS N B R AT - an G
Miaberialitme ot st C N o e el B L il g 81.02 E O . . B followd $544.08
Engineering and Supervision.......................... PITRGEE. R RR R 60.00 god0s
BEERS T OLVISION . o iare v e s s s iaces s mhoes 35.86
i $946.30 - -
Donated Labor—$15.14,
1 abor—§15.14 $639.94
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SOCORRO COUNTY.

There have been no applications for protection so far in
County, and there has been no work done in this county. How
paid for a pair of nippers for pile-driving hammer, which ywep
chased for a pile driver used in this county when the work W
under the old appropriation.

The cost of these nippers was $30. -

VALENCIA COUNTY.

Bosque Job.

This consisted in building & dyke for the protection of some i'
lands in the Bosque ranch from inundation. This dyke was
east side of the river and cost as follows:

Labor . ..... R S ] R LA AR e P

Peralta Job.

SOCORRO COUNTY.

The work here consisted in refilling the old pile and brush f State Road No. 1. Sec. 9. North side of Nogal Canyon.
waters built by the State in 1913 and hire of a watchman dur i

treme high water. The cost of the work here was:

Matenial i s o5 K 100D S I0 6 I G 6 5 D o O PR e s S0 20.25
Hngineerine and SUPELvISION . oo dtiin cels tak S ulols o shabisoie 7.50
$107.43

Los Lentes Job.

For several years the river has been working in a bend towan
west, originally caused by the diversion of the Southwestern Farms
pany Ditch, and has at times inundated portions of the settlemel
Los Lentes. The people of Los Lentes have spent considerable m
and labor on a protection dyke and some pile and sod jetties.
dyke has served the purpose very well, but is now being threatene
several points by the water bank having caved clear back to the:
toe of the dyke. The original plan here was to build a breakw:
type 4, some distance above, throwing the current to the east ba
entirely away from the moon, or bend, which is causing the
but this plan was abandoned on account of high water and the
done consisted in building several sod and brush jetties to hold the®

SIERRA COUNTY.
No. 1. Sec. 5. Graveled-surface road leading from the Arrey bridge.
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: e time being. It is planned to build the proposed channel
winter or spring. The cost of the emergency work done
5 follows: :

o an o SR SRR S SR $655.72
........................................ 16.45 $672.17

SUDERVISION ot o o aeie i oec s oo 132.47

$804.64
} Labor—$4.85.

Valencia Job.

r point here was at the head of the St. Francis ditch,
nk of the river, opposite to and down stream from the
headgate. The hend here was -of recent formation and
. St. Francis Ditch people to change their diversion to a
, quarter of a mile above. They did this work and we fur-
des for them. We built an earth dyke 1100 feet long,
n top, inner slope 2 to 1, outer slope 1% to 1, the inner
by a double layer of willow brush tied in bundles fastened
encing running the entire length of the dyke. But before
entirely completed an unforeseen and complete channel
by the formation of a gravel bar, threw the main current
lower end -of the dyke, which gave way from the founda-
of the dyke was lost. Some money was spent endeavor-
st break, but to no avail. It is now planned to build a
breakwater at this point, with a singlé row of piling,
st of the work here was: '

e A $ 935.85
............................ 162.30

$1,098.15 -
ng and supervision...... S R1i62:56
$1,260.71

La Constancia Headgate.

e of the Constancia Ditch below the Valencia dyke,
side of the river, was built by the Constancia Ditch
design to protect Road No. 1 from inundation and pos-
n. The cost of designing and locating this structure

Sausal Job.

"abo've Belen, on the west bank of the river at the head
f1as ditch, the river has been working in the bend toward
1 that lies to the west of the present channel, and runs
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toward Belen, on the east side of the tracks of the Rio Grande
of the Atchison, Topeka & Santa Fe Railway Company. T
built several double rows of piling breakwaters, type 1, at the lg
of the big bend to prevent further encroachment, in 1913, whij
never been properly filled or maintained by the people and ape
virtually destroyed. Later the people of Sausal and Valencia
Commissioners built a sod dyke above, with the intent of tal
; vantage of a seeming pocket to silt up the bend, which held o
i years, but went out in 1915, owing to the diversion of the Los (
‘ ditch, which went right through the east end of the dyke. We an
working on two brush and sod breakwaters at this point, with §
tention of throwing the head of the Garcia ditch to the east of
wooded gravel bar on the east of the big bend and the west of ¢
channel, hoping in this manner to silt up the big bend. Some
was spent at Sausal to attempt to save the old dyke, and the entip
of all the work at Sausal to November 30, 1915, was as follows:

I ‘ i L YT o e o i s B A S S S SIS e $ 432.21

Engineering and supervision...................... 45.25
$ 477.46

| "
? This work was still in process of construction November 30, _ COLFAX COUNTY.
] d No. 1. Sec. 1. On the Camino Real; Scenic Highway near New Mexico-

Preliminary Engineering. Colorado line.

| There has been considerable work in the nature of studies 0
general location of the channel through Valencia County, with ¢
to the proper location of such breakwaters as are attempted, ant
study has cost $78,32. ‘

RIO ARRIBA COUNTY.

I (*See Page ‘8.)

Preliminary Engineering. i

_ This was an investigation of conditions on both banks of the
1l above and below Espanola, before any construction was attempted
i cost $51.50.

Office Expense.

The entire office expense on this work has been $640.22. .
cludes salaries and stationery and all office charges.

a DONA ANA COUNTY.
No. 1. Sec. 4. Reinforced concrete girder bridge across Dona Ana Canal,
on the Camino Real at Hill.
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GENERAL FINANICIAL STATEMENT.
B (Dald) ...oooieiierenseclans $ 8,863.60
abor (onated)IVar- o vuii sl St e 96.11
$ 8,959.71
............................ 779.86
S $ 9,739.57
sineering and supervision.......... 1,461.33
PEIEXpense ..o iaie e 640.22
eliminary engineering ............. 251.34
Biiotal spent ......o.cceccceieens $ 12,092.46
i Deduct donated labor......... 96.11
sh spent (Mar. 1 to Nov. 30, 1915)..$ 11,996.35
Deduct cash donated.......... 452.00
t from Legislative Appropriation. .$ 11,544.35
nee from 1912 and 1913 appropria
............................ $  1,103.62
15 appropriation ...... S LAYt - 22,745.56
able for work, Nov. 30, TOliBEERT $ 12,304.83 :
$ 23,849.18 $ 23,849.18
R1O0 GRANDE IMPROVEMENT—1916.
king up the work March 1, 1915, I found a balance of
1 the Rio Grande Improvement Fund from prior appropria-

hich $379.59 should be spent in Sandoval County under the
rovided for in Chapter 66, Session Laws of 1912. This
divided as follows: i

S OFf TreaSULer. .o voossessrsnossesesaacsc. $ 134.33
Bk’ subject to check......ccueoviioeiceces 959.29

$1,103.62

ppropriation made by the 1915 law was for $22,745.56, mak-
f State funds available of $23,849.18.

ok done in Sandoval County in 1915 and 1916 amounts to
D $379.59, due that county under the 1912 law, as will be
ancial statement accompanying this report.

e Teport submitted November 30, 1915, I went into a detailed
conditions prevailing in the Rio Grande Valley from the
the big canyon ending at Fmbudo, to El Paso, and the types
L best adapted to the varying conditions from an economic
and in this report only desire to call your attention to two
T deem vital in the successful improvement of drainage and
nditions along the Rio Grande.
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That portion of the Rio Grande Valley from Pena Bl

1.nouth of White Rock Canyon, to San Marcial, will eventually | driving (COntract).........c.cocevee e $ fgg?{g
if something is not done toward the solution of the problem P (placing bTUsh).........cccoocceermenrs i 433.30
t. e., straightening, narrowing and deepening the channe] rial (piles and wire, eI o s e
irande—a properly designed irrigation system and drainage, $1}Zggi
The conditions are too well known, and have been dj oering and sUpervision...........ococeoonene e vr S
$1,335.96

drainage and soil experts in various bulletins to sufficient
not to warrant any discussion here.
- As will be shown in financial statement, there was a hy
this fund November 30, 1916, of $1,243.13 for emergency
coming spring, some of which will be spent in Sandoval County st
ening work on Silo dyke built by the State in 1913. '
The following is a brief summary of work done during the ty

Preliminary Engineering (1915).

Jevels to people of several precincts above Old Albuquerque,
. for cleaning and strengthening old drainage ditch.

DONA ANA COUNTY.
BERNALILLO COUNTY. - Anthony Br|dge Job.
cater about 1,800 feet long for protection of west approach of

Barelas Job.
dge, built under contract with Dona Ana County Road

Extending breakwater for protection west end of Barelas :
2 distance of 100 feet. This breakwater was extended again . .
spring of 1916, by Bernalillo County. This is a double row of L o R RS S ST T $ 42333

filled with brush wired together. Cost as follows: : L el
B L e e $ 509.68
(1915)— LB A TR o :
Pile®drivinesi(Contrach)ist. - o o s e S $ 456.00 4 .
EaborS(placing Shrush) . ¥ o nn e o S 293.85 Hill Job.
i RS R P e i L8 33.90 - ;
‘ — rotection of brush and wire and rock about 1,000 feet long
$ 783.75 0y , :
Engineering. and SUDEEVIBION. .. cu. vt yaiiios vaioiis 205.58 Of river, near Hill station.
FROnalbrr iy e A L T e $ 989.35 I . $ 73750
R A s e 138.93
Alameda Job. m
neering and supervision..................00n. 151.88
$1,028.31

This work was extending the pile breakwater built by Be
County for the protection of the west approach of the Alameda b
a distance of 200 feet and consisted in driving fifty 30-foot pili
two rows, ten feet apart, piling eight feet center to center in rows
filling the space between rows with willow brush in bundles all ¥
together with hog wire laid longitudinally. This work cost as foll
(1916)— ;

RIO ARRIBA COUNTY.
Preliminary Engineering (1915).

ation of river from Prince Station, Denver & Rio Grande,

above Buckman.

....................................
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, La Villita Job. santa Clara Job.
A— Gzo—fOOt dyke Of bru h . & 3 ‘ 1 - e
e I d rock dyk t banl £ Rio Grande, oppo-
Al ohat ok of o Graxsl d,e‘wue and rock above settlen h, wire and rock dykes on eas ' ank of K1 Wy

(1915) Cost—
Eapni e W e e B $1,117.02
fae s O T a0
........................ $L187.01
S ' $1,187.01
e o el S e el $ : Engineering S SUperviSIOnI Ll e e 183.19
.................... . 5197020
| . $1,370.20
(1916) Repair— r, refilling and raising—
s T T I e $ 501.91
Supervision R el -
--------------------- s s
$ 506.71
) Engineering arid SUDEryASIOI: feulids e aleie sl S 98.24
Rotalh bothiiyeans SoELe so i e i
E ‘ I ....... I $ 604.95
S
panola Job. B bial, 1915 and 19160, oo sbnrpr ottt $1,975.16

Hobart Job. \

rock and wire dyke, 844 feet long, on west bank of river,
hart station on the Denver & Rio Grande.

Repairing breakwaters ab
oy bove Hspanola originall i S
building new one of brush, rock and wire, abo%e :ﬂyﬂll)ll"lel;tolx)ly

(1915) Cost—

abersiss. ot
Material il e e T
............................................................. $ 640.57
: SR 00 e . 81.02
Engineering and supervision........
............. $ 721.59
: neineering and su SIVisioniR TRl R 224.71
(1916) Repair, refilling and raising— g i i
ﬁa;k;(e)?lal ..................................................................... $ 946.30
........ SANDOVAL COUNTY.
Engi i it :
gineering and supervision liminary engineering, Santa Ana job........--- .- . $48.87

Santa Ana Job.

............... , o pile and lumber jetties on east bank, above Pueblito, summer
' IR Santa Ana Indians, above and supplemental to jetties built
States Indian service for protection of Bernalillo ditch.

thal, 1915 and 1916

T L $ 374.96
gineering and SR perVABLONE I bt et e 15.58
$ 390.54

Total, 1915 and 110G NESE R S $ 439.41 2

s: Balance due Sandoval County in 1914 under 1912 law was $379.59.
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SANTA FE COUNTY.

Preliminary Engineering.

Investigation of conditions on east bank of Rio Grande from P
Mountain to Buckman. Petition. Found work necessary, but fuy
sufficient. 1

Pajarito Job.

Repair and extension of dyke for Miss True, and bank
with brush mats.

(1915) Cost—

BT o) A e B e S P it e S N $ 544.08

kR e S DA s S N S el e e o 1 60.
$ 604.08

Engineering and supervision.........:.......... .. 35.86

$ 639.94

(1916) Repair Cost—
IR SR e, o il L S L DT R e L e $ 17.63
SBoba SO 15 Cand S G S A e S e S $ 657.57

SANTA FE COUNTY. :
d No. 8. Sec. 2. Tesuque Hill on road leading north toward Taos. Grade
E completed ready for crowning.

SOCORRO COUNTY.

Nippers for pile driver borrowed in 1912 or 1913 for work in
county.

(1915) Cost—

Materiale st Solog SR St s e e il ot $  30.00
San Marcial Dike Repair.
(1916) Cost—
IR, SR T O e N ol (0 $ 225.00
SHDERVISIONIrw: e 8 B T S e e e e 30.00
o) 11 it s T e e e L L ...$ 255.00

Preliminary Engineering (San Marcial Bridge)-

Investigation of needed protection for Santa Fe bridge, accoult
danger caused by new wagon bridge.

e P e e e I e e $ 1210

SANTA FE COUNTY. ; ;
No. 1. Sec. 6. Showing old road on top of mesa east of La Bajada Hill.
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........................................... $ 544.08
A 60.00

$ 604.08
eering and supervision...................... 35.86

$ 639.9

VALENCIA COUNTY.

Bosque Job.

east bank of Rio Grande for protection of meadow lands

ne Ranch.
........................................... $ 4591

LS S B S R S R D 4.20
T e b8 o e R S R e U O $ 4991

Peralta Job.

“old pile breakwaters built by State in 1913 and hire of
ing extreme high water-

.......................................... $ 179.68
e s I R O S R S 20.25
$ ©.99.98
Bhine and supervision..........c.coinuieiion. 050,
$ 107.43

old breakwaters and building new double row of piling

each row.

(Pile driving—contract)............. ST $ 600.00

BRI DEUSR) .o o5 sieiee sinisie s s gy e s 241.67

BIOIIER, Wire, €te.) ... e susonoinsoanssonans 437.81

y $1,279.48

. RRE R and Supervisions .t .. ot aa e oL 125.32
B $1,404.80

515 and 1916, ......ooni i $1,512.23
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Los Lentes Job.

Sausal Job.
Sod and brush jetties for bank protection.

d sod dike and starting new dike of brush, wire and sod.

(1915) Cost— _ on ol
L7 oy e e e e e $ 655,
Material s it LT Sl ol S O $ 432.21
e and supervision...............c.ioeee 45.25
Engineering and supervision..................... $ 477.46

main dike of brush, wire and sod, 103 feet long, average
feet on bottom and ten feet on top, repairing same after
tor. and building new diversion for Los Garclas ditch.

2 3

Building main channel diversion, brush and sod dike on Weg

of Rio Grande, and brush and sod jetties.
(1916) Cost—

Il\laa;;(éilal SlesTjeiotle it ol oiar SHelieis otei el 31laNtoi(a%a s e oflal  Rolie ueble 1t e NSRBI (contract——excdvation and cleaning new di-
DINSE elel(liay e o/ Wiel o1 wikel ainliviie: niiel loilel o dosie inl s nrie i sl o) ot miNe Whai O AR rsion for L()S Ga,rcias ditch) .............. $ 426.40
(building dike and auxiliary).............. ?gégi
Eingineering s andsupervisionAss ST S jal (wire, etc.)........... Sy Rh SR R )
3 $1,416.25 -
B e and supervision.........  .o.c.ideoen 253.99
Eotal it 9 biand AOIGEN VARl s S A $1,670.24
Valencia i Job. §
. : . BRCEAT 1915 and 1916......covveidoeccnrmnens $2,147.70
Dike 1,100 feet long on east bank of Rio Grande opposite V. )
Church, rip-rapped with brush, and furnishing grades for cha Acequia Media.
versions of St. Francis ditch. )
1eering for headgate.
(1915) Cost—
Labor ......c....c.cciiiiiiiiiiiiiiiinaiien .o 5 93NN e $ 8.73
DIatorialSat s X s 0 TR R o R
La Constancia Headgate.
Engineering /and supervision........i......... .00 ing for headgate.
.............. e S R B LS e kI RITS
' Driving one h.un.dred piling in a single row a',nd wiring Braliningry Endlnesning
ing brush; also building several sod and brush jetties and repa '
jetties above Los Lunas bridge.on east bank. of conditions affecting bank protection.
(1916) Qosb— . ° o e e § 78.32
Labor (pile driving—contract)....................$1,200.00 S oot
Labor, placing brush and building jetties.......... i
Material (piles, wire, etc.).............. SGis 0 a6 b o ‘ Office Expense.
BNOffice expense for 1915 WaS......cccceneecen. $ 640.22

¢iHngineering’ and " SUDETVISION . v e ot o e v s e dalarcn; HAteneEY:
lies, telephone and telegraph charges for 1916,
from Nov. 30, 1915, to Nov. 30, 1916, was... .$1,063.59

1 R T e i .
Total, 1915 and 1916 B 615 o 1016, ... . e oeeiiinsans s $1,703.81
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The cost of the Espanola job (Rio Arriba County),
noted, was $2,874.79 for the two years, but the net cost to the §
$2,422.79, as the people of Fspanola donated $452 in cash
work in 1915, as shown in financial statement. i

During the two years there was donated labor as follows :

Donated Labor.

@9 lo)SERspanolabiob . n ot BN T S $
Santa s Clarartjoba. Lo i NS LT e 4
HObALGE QDS s S et i v T S S
Los Lentes job (Valencia County).................

$

(Lon6) S mspanolaldob £ S L e T 3

BafaritoR oy e e AEE e S e S

In addition to the above, the Denver & Rio Grande Railroac
pany furnished a work train and crew for several days in 1915
Tspanola job, Rio Arriba County, for hauling brush and rock,
derio Sanches did considerable work on the Sausal dike in il
1916, of which we have no record, and the people of Los Lunas d
work on the Los Lunas jetties. The people living on the ecast side
Rio Grande below Espanola built several auxiliary brush an
jetties between the two main Santa Clara dikes.

The improvement work on the Rio Grande has been under
mediate charge of Mr. Robert Cooper, Assistant Engineer, duri
past two years. '

MORA COUNTY. '
‘ d No. 21. Sec. 3 Concrete reinforced girder acro
> Roal 2, Y

ss Cebolla creek.

RECOMMENDATIOI}IS.

I wish to respectfully again call your attention to the de
condition of the Rio Grande Valley between White Rock Caiion
San Marcial ; that is, the gradual and universal destruction of thed
ing communities by the elevation of the water horizon due from
gradual elevation of the river bed. Some thirty or more years ago
was begun an era of immense diversion of the Rio Grande in Col¢
approximating a million and a half acre-feet annually. These ¢
sions have unquestionably brought about the radical physical cha
noticeable. Formerly, with the constant supply of water from the
rado stream, the river bed was either in a process of scouring OU
silt or”at an equilibrium, where now, with the depleted water SH

MORA COUNTY. e T
Gravel surface road across low ground, east of

BOR?1. Sec. 2. the Camino real.
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gradually filling with silt, raising the bed above the
ain and consequent clevation of the water plain. To cor-
jon, that is, to reclaim the water-logged lands, a system

necessary. 1O do this is a big financial undertaking.
, is known at this time just what is needed, and before a
kind is undertaken, cufficient surveys should be made
lan further for construction, if

out what we have to p
Dble. For many years the various communities have been

s to discuss these drainage problems.
Albuquerque a meeting was arranged by the State En-
Mr. A. P. Davis, Director and Chief Engineer of the
Reclamation Service, and some seventy or more farmers
resident in the valley. Mr. Davis gave some excellent
and how to arrange for assistance from the
ent.. As thg meeting was more OF Jess semi-confiden- -
the discussion will not be gone into here. To me it’
n of the problem is co-operation with the Reclamation
rish strongly to recommend to you the re-introduction of
383, Second Legislature, which passed the House and
snded favorably by the Senate Committee. It failed of
o the rush during the last few days of the session. Since
th Mr. Davis, I wish to make recommendation as to cer-
¢h have an important bearing upon anticipated Federal

he Rio Grande Tmprovement work, which has been car-

orily for years past, T wish to request the passage of a
B. No. 27, approved February 26, 1915, appropriating
or the improvements of the Rio Grande.
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GENERAL FINANCIAL STATEMENT.

b or— 100 s T e s ey et
LiabOr=—1916 15 48 g st e A A LU VLY
Naterial—1915 300 258 o S o g W e S e
NERLETIAI—191/6 s S8t el oo ble sk iaiots sio s s talon syt ore

Engineering and supervision—1915..............
Engineering and supervision—1916

Preliminary engineering—1915..................
Preliminary engineering—1916..................

@ffices expensSe—19Tb . e s o0b 0t i saies o s daatars
Officetexpense—1IL6LT i e ot o bibie s o v LN

Notal*twotHgcaliyeargd s lios's ot v ey
Balance 1912 and 1913 appropriations........... $ 1,103.62
Donated (cash), people of Espanola............ 452.00
1915 a D PrOPTIations & s o i o S e el 22,745.56

_ $ 24,301.18
Available for work, Nov. 30, 1916............

$24,301.18

STATE ENGINEER NEW MEXICO

FOR THIRD FISCAL YEAR.

(State Engineer’s Office, Santa Fe, N. M., December 1, 1915.)

Receipts
nce forwarded from 1912 and 1913 appropriations.........
ved from State R L OT o s e s ool oo e biakats oot siia mif'r o ke o+ 48 2l
rded from 1912 and 1913 ‘Ep_prqpria.tions ...... -
Hm fg{;{g Auditor from 1915 appropriations.................
received on State APPTOPTIALIONS. ¢ oe v v vseevionececeeeen.
il 4 4 S S BRI R R $ 32?%8
B 0T e el e e e b
funds received..... S8 Hanso st s RO BE R e
Biand transfer, entries. ... ...coveeevoopnne i e
Disbursements
ounts Paid.)
4 i i 23.35
L RN O AT H: +
B . e b v Sh02 881
e e L S 509.68
ounty— X
ainary engineering ............occeeeennn $ 51.50
B e o e SR S PR ARSI 2,303.66
b - 946.30
1,370.20
587.22
ty—
i TTe S s st B ok $ 30.52
e St E 639.94
78.32
49.91
18.78
804.64
107.43
477.46.
1,260 71

[ On improvement work.................
‘and transfer entries............ccoo0..n

al as per Fund Account....;...........
ance on hand in Rank, Dec. 1, 1915......

95

ATEMENT OF RIO GRANDE IMPROVEMENT ACCOUNT

$  969.29
134.33

L0862

$ 15,000.00

$ 16,103.62

452.00

$ 16,5565.62
$ 106.41

$ 16,662.03

$ 1,012.68

'

$ 1,537.99
640.22

$ 5,258.88

$ 48.87
G
$ - 30.00

$ 2,797.25
$ 11,996.35
. ’106.41
$ 12,102.76
4)559.27
$ 16,662.03
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RECAPITULATION OF RIO GRANDE IMPROVEMENT Fy

1914-1915,
Balance of 1912 and 1913 appropriations on hand
DBl L I Joa i o i SO
191982 DprOPEIA IO LRI A

Total dState sfunds, . e s i S e i
Ruivateicash donationsusls il s B eisiinis o iy

December 1, 1915, balance on hand in bank. . ... $ 4,559.27
Balance of appropriation available Dec. 119150 7,745.56
s Total funds available Dec. LSS LT 57 e o $ 12,304.83

CURRY COUNTY. }
No. 19. Sec. 3. Hard-pan natural surface, after sand is cleared away.
0819, b Bl ;

CUREBY (COUNIY. ; o
0. 19. Sec. 2. Surfaced road through sand east of Me“?fx?{ showing dif
f.erer;t treétrﬁént upon road above, and a few miles apart.
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EMENT OF RIO GRANDE IMPROVEMENT ‘FUND

i ' the Fourth Fiscal Yeer, Dec. 1, 1915, to Dec. 1, 1916.
| | '
| ;“‘ ‘ Receipts.
lif )
i ; palance on hand in bank.. $ 4,559.27
h State Auditor on 1915
................... $ 7,74.5.56
........................ $ 12,304.83
Disbursements.
nty— g
................... $ 1,335.96
unty—
T e $ 5113
i R 604.95
...................... 61.98
$ 1,238.06
ty— ; .
i o 135
.................... 390.19
$ 390.54
ty—
.................... $ 17.63
1 bridge job.........- $ 1210
al dike jOD.....ccovnen- 255.00
] $  267.10
iy — .
Bl Joh. . - .o 8.713
HODIE ol e anee e 710.60 .
..................... 1,404.80
...................... 1,670.24
e A R 2,954.45
: $ 6,748.82
IHE b A e $ 1,063.59
al payments ...........-- $ 11,061.70
ace on hand in bank.. $ 1,243.12
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RECAPITULATION OF STATEMENT OF RIO GRANDE IMPRg
_FUND ACCOUNT ;

For Third and Fourth Fiscal Years, Dec. 1, 1914, to Dec. 1, 1

Receipts.
Dec. 1, 1914, balance on hand in bank
from 1912-1913 appropriation. . . .. $ 969.29
Received from State Auditor balance
1912 and 1913 appropriation. .. .. 134.33
Received from State Auditor 1915 ap-
DEODELEIonG =0 T8 SIS L eiint e 22,745.56
Receélved cash donations............. 452.00
Received refund on railroad scrip
haolcadt iRt MR S I L N T 33.33
Disbursements.
Bernalillo County—
IS o G B e T B $1,012.68
L6 S S e Ll s L 1,335.96
$ 2,348.64
Dona Ana County—
I B e A O e R e e ST $1,537.99 $ 1,537.99
Rio Arriba County—
Bl e e s e b e e $5,258.88
916 s ) e N e 1,238.06
e [
$ 6,496.94 ”
Sandoval County— i
SIS O oot St S s A Bty ) L i
A e Lo o U NN s et Dl e 390.54 ‘
$ 439.41 i
Santa Fe County—
IOl it R e T P, I 3 670.46
I s e A R 17.63
$ 688.09
Socorro County—
LT e S S e P L S $  30.00
IOHIGIE S Tl s e AL G ol Sl 267.10
$ 297.10 TORRANCE COUNTY. S
Valencia County— 11 No. 1. Location, Sec. 8, T. 8, N. R. :
01, I ) $2,797.95 S Toth of well 504 fobt: compléted and tested
ORI e o D e L C $6'748.82 May 3, 1917. supplying nine gallons per minute.
Office Expense— $ 9,546.07
THRUDE woish e Sy Moy BRI E e R $ 640.22

LS B e e S 1,063.59




STATE ENGINEER NEW MEXICO 99

, $° 1,703.81
. payments............. $ 23,058.05
ilroad scrip, afterwards

................... $ 33.33
$ 23,091.38

a:nce on hand in bank. . S 124343

WELLS ON STATE LANDS.

Ivertising for bids a contract was signed J une 26, 1915, for
o wells on Stete lands in Torrance and San Miguel Coun-
lls were designated as Well No. 1, Well No. ? and Well
e to be located in T. 8 N. R 13 E., T. 8 N. R. 14 E., and g%
., respectively. Well No. 1 and Well No. 2 were to be
cep and Well No. 3 was to be 800 feet deep.

=k

Well No. 2.

was located September 6, 1915, and is in Section 8 T.
Tt is 532 feet deep and has no water. It was finished on
16. The last thirty-two feet was drilled under a supple-
¢t under date of November 27, 1915. '

go no deeper in this well, as the hole was too small to
h inserted casing, the original contract only calling for
well with a diameter of five inches at the bottom.

Well No. 1.

was located January 6, 1916, and is in Section 8, T. 8 N.
was finished June 26, 1916. Tt is between 610 and 620
is cased from top to bottom with 6 5-8-inch standard cas-
ailer test it ran ten gallons per minute, but under a pump
bout one to cne and one-half gallons per minute.

Well No. 3.

] is 1,280 feet deep and is not cased. Tt was tested for
8 at fifteen gallons per minute, November 17, 1916.
 for all three wells are contained in detailed reports for

owing is the cost of each well, together with office expense
ereto, which have been apportioned among the three.

t has been let for drilling Well No. 4, which is located
' 9 North, Range 11 East, and the contractor has com-
ing on this well.
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Well No. 1.

........

.......

Contract, engineering and supervision...... .............. ...
Office expenses and geologist’s report (pro rata)

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

The above work was carried on under authority of Chay
Session Laws of 1913 (H. substitute for H. B. No. R54), ‘
March 14, 1913—Section 5262 Codification 1915.

The supervision of work was under the immediate direction
Robert T.. Cooper, Assistant Engineer.

WATER DEVELOPMENT ON STATE LAND.

An interesting example of what water development will
plish in the general development and material advancem
State is found on lands owned by the State in Torrance Couni
for grazing purposes by Capt. Charles L. Ballard and know
Ballard lease. This lease comprises 86,000 acres, and prior
ploration for water carried out by the State Engineer’s departn
land was found practically valueless. The rainfall was not s
farming without irrigation, and there was no surface water e
irrigation or livestock. The lessee had expended considerable @
in drilling for water for his stock and sunk three wells to an ¢
depth of five hundred feet without success. Thus the land W
less to the lessee and its value to the State was low. After an i
tion the Engineering Department concluded that water would.
countered at greater depths and three test wells were sunk, ul
provisions of the special appropriation for that purpose. T
vary in depth from 700 to 1250 feet and in each one a flow
water was developed, ranging from ten to twenty gallons per mint

With this water supply available the State Land Departn
been able to perfect a very satisfactory lease from the standpoint

] SAN MIGUEL COUNTY. )
0. 3, in San Miguel County. Sec. 32, T. 10, N. R. 12 E"’n&tzeso feet deep;
e'ste;i November 17, 1916. Flow fifteen gallons per mi 3
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m land which promised theretofore
on the State’s hands. The lessee is now grazing approxi-
head of cattle on the land and has range capacity for ap-
000 sheep. The lessees has equipped these wells with both
es and windmills and has demonstrated that windmills
' successfully for raising water from great depths. The net
rilling of these test wells has been to increase the grazing
ate by the acreage of this lease, and to add very materially

i develop a revenue fro
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‘ENT OF DISBURSEMENTS FROM STATE WELL FUND.

U 5 e SR R SETR A S ol s g L e $  13.40
Receipts. 016, ... 2,499.18
Amount of Voucher No. 1, paid by $2,5612.58
State Auditor Sept. 9, 1914....... f $ 92.50
Amount of Voucher No. 1 paid by 3 : U o o R S U N RO R 1,310.50
State Auditor Dec. 1, 1914....... 24.15 D 1916, ... 214.92
Received from State Auditor......... 11,000.00 | g E
' $1,525.42
NotaltenreCeiptsy e e S et wrers 3
ERRHC SO B O A A $5,431.56
Disbursements
B s et oo i b o SR 5.00
On Well No..1; total eost.....cuesses $ 2,586.83 1
On Well No. 2, total cost............ 1,570.50 y xpense—
O Well No. 3, total cost:........... 5,592.08 ! 915, .. ... e 33.20
@n Welll No- 4, total cost:.....qoa: e 5.00 _ : i IO e Dot s s e s e s el 130.00
Total disbursements........... ] $ 163.20
_— 4 1 * Geologist—
Dec. 1, 1916,balance on hand in bank.. o OO 14 .. ... ..ot $ gi.?g
Funds available for fifth fiscal year—
Balance 1n bank. o, . .t in s e b $1,362.24 : $ 116.65
Balance in hands of Treasurer.... 3,883.35 o X ; A
e et expenditures. .. ....cccivvinne . $9,754.41
$5,245.59 :




GRANT COUNTY.

fNo. 42. Sec. 1. Grade 5 1-2 per cent. Burro mountains in the distance.

GRANT COUNTY.
d No. 11. Sec. 2. Bridge across the Gila on the Silver City-Mogollon road.
Three 112-foot spans.
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