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LETTER OF TRANSMITTAL

Santa Fe, New Mexico,
December 1, 1914,

Governor of the State of New Mexico,
SQanta Fe, New Mexico.

Sir;
I beo to submit herewith my official report, covering the work
my department under my direction and by authority of the

done by
1 f the State Engineer.

several laws prescribing the duties and powers ol

Very truly yours,

JAMES A. FRENCH,
State Engineer.







INTRODUCTION

The report is divided into two main sections. One relates to the
supervision of the work delegated to the State Highway Commission
from the time it superseded the Territorial Road Commission, Sep-
tember 8, 1912, and includes the work accomplished and contemplated,
with: a statement of the receipts and expenditures of funds by the
(ommission ; and the other concerns the work of the State Engineer,
as provided by law, relating to Irrigation, Hydrographic Surveys,
Power Projects, Pumping Plants, Stream Gaging, Carey Act Projects,
Irrigation Districts, Improvement of the Rio Grande, Street Paving
in Santa Fe, the Capitol Sewer System and Well Digging on State
lLands.

AUTHORITY.

'The chapter numbers and the dates of approval of the various
Session Laws governing the duties assigned to the office of State En-
gineer, together with the title outline of the provisions of each act,
follow :

Chapter 7, Laws of 1905; an Act providing for the construetion
of a system of Public Highways. Approved February 10, 1905.

Chapter 49, Laws of 1907; an Act to conserve and regulate the
use and distribution of the waters of New Mexico; to create the office
of Territorial Engineer. Approved March 18, 1907.

Chapter, 42, Laws of 1909: an Act to establich a Territorial Road
(lommission, to provide for a state system of highways. Approved
"March 16, 1909.

Chapter 68, Taws of 1909; an Act providing for the gaging of
streams to encourage irrigation. Approved March 17, 1909.

Chapter 119, Laws of 1909; an Act allowing county commission-
ers to levy 5 mills for roads, providing for its expenditure by the State
Highway Commission.

Chapter 109, Laws of 1909: an Act relating to Irrigation Dis-
tricte. Approved March 18, 1909. 3

Chapter 102, Laws of 1909; an Act creating the Carey Act Land
Board. Approved March 18, 1909.

! Chapter 35, Laws of 1912; an Act for the completion of the levee
at San Antonio, Socorro County. Approved June 8, 1912.

Chapter 32, Laws of 1912; an Act providing for the gaging of
streams, investigations for pumping and underground waters. Ap-
proved June 8, 1912.

L
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Chapter 54, Laws of 1912; an Act creating the State Highway
Commission and County Road Board. Approved June 10, 1912.

Chapter 58, Laws of 1912; an Act providing for the issuance of
bonds for the construction and maintenance of a state highway system.
Approved June 10, 1912,

Chapter 66, Laws of 1912; an Act for the improvement of the
Rio Grande in Rio Arriba, Taos, Santa Fe, Bernalillo, Valencia, So-
corro, Sierra and Dona Ana Counties. Approved June 11, 1912.

Chapter 10, Laws of 1913; an Act for the improvement of the
Rio Grande. Approved March 6, 1913,

Chapter 23, Laws of 1913; an Act for the paving of certain streets
at the seat of government. Approved March 12, 1913.

Chapter 25, Laws of 1913 an Act to provide for the survey and
construction of the Western Extension of the Camino Real.
limitation March 13, 1913.

Chapter 32, Laws of 1913; an Act to provide for the construction
of county bridges. Law by limitation March 13, 1913.

Chapter 43, Laws of 1913; an Act to amend Chapter 49, Laws of
1907, on irrigation. Approved March 14, 1913.

Chapter 85, Laws of 1913; an Act providing for the digging of
wells on state lands. Approved March 14, 1913,

Chapter 62, Laws of 1913: an Act amending Sec. 9, Chapter 49,
of the 1907 Irrigation Law, relative to fees and disposition thereof.
Approved March 15, 1913,

Chapter 65, Laws of 1913; an Act to provide for an adequate sys-
tem of state buildings at the seat of government. Approved March
15, 1913.

Chapter 80, Laws of 1913; an Act providing additional funds for

Hydrographic Surveys under the Irrigation Law of 1907. Approved
March 17, 1913,

Law by

STATE HIGHWAY COMMISSION.,
History.

The Territorial Legislature, in 1909, created the Territorial Roads
Commission, empowered it to perform certain duties in the repair, con-
struction and maintenance of highways, and provided for the financing
of its operations by an annnal levy of one mill upon every dollar of
taxable property. The only previous legislation showing a tendency
on the part of the Territory to undertake road work was contained in
Chapter 7 of the Laws of 1905, establishing the Camino Real. How-
ever, very little was accomplished under this act, as a fund of only
$10,000 was provided, and this was wholly inadequate for more than
preliminary work; but this legislative action marked the beginning of
the greal New Mexico highway that undoubtedly is destined to be-
come, in the near futu re, the most popular route between the Atlantic
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. and the Pacific in the West; it marked the commencement of road
construction as a Territorial undertaking.

After the passage of the Camino Real act there was no further
legislative step in the direction of a system of state control until the
creation of the Roads Commission. Due to the transition from Terri-
torial to State government, no legislative session was held in 1911,
and it was the First State Legislature, in 1912, that passed the High-
way Act, creating the State Highway Commission. This act was ap-
proved June 10, 1912, and became effective ninety days later, on Sep-
tember 8. Tt conferred upon the new commission broader powers than
given the Territorial Roads Commission, and defined its duties in
detail ; it granted authority to the commission to confer with coun-
ties. towns and villages in reference to road and bridge construction,
and to advise them; to investigate and test road materials and carry
on experimental road work, plan and construct a system of state high-
ways, and co-operate with counties in actual construction work. An
important feature of the new law was the creation of county road
boards. and the transfer to them of all road and bridge work carried
on by the counties. The members of the boards are appointed by the
State Highway Commission, and the Commission supervises their work.
The new law abolished the office of road supervisor, providing for the
appointment of overseers, superintendents or road engineers for road
construction.

Organization.

As previously stated. the act creating the State Highway Com-

mission went into effect September 8, 1912, and immediately there-
. after the Commission was organized with Governor William C. Me-
' Donald. chairman; Land Commissioner Robert P. Brvien, secretary,
and State Engineer James A. French, engineer. A special meeting
of the Commission was held September 920, 1912, and appointments of
members of county road boards in 18 of the 26 counties were made.
Thereafter other special meetings were held for the purpose of com-
pleting the road hoard appointments, and by the end of December of
that vear all of the 26 boards had organized and were ready for work.
However, due to differences of opinion in reference to the powers and
duties of the county road boards and the boards of county commis-
sioners, some delay resulted, pending the determination of questions
; by the Attorney General and the adjudication of controversies by the
courts. In some of the counties the county treasurers refused to pay
warrante drawn by the county road boards, thereby making the new
system inoperative, and this question was taken into the courts, with
the result that the authority of the road boards to draw warrants on
road funds was fully sustained. There also was a conflict of authority

between road boards and eounty commissioners as to the opening of

—

: o - ;
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new highways and the building of bridges, and in this case the court
decision was in favor of the commissioners. Bridges under county
levies are built by the county road boards. Bridges under Chapter 32.
Session Laws of 1913, are built by the county commissioners. Con-
troversies involving the right to collect ‘taxes in Incorporated towns for
road consiruetion; the method of collecting the road tax and its dis-
position, and numerous other questions aided in delaying the activi-
ties of the road hoards, but final ly all obstacles were cleared away, and
by the middle of 1913 the powers and duties of the new county or-
ganizations were gemerally understood and acknowledged, and they
were able to begin an active campaign of road construction.

Division of Work.

With the object of obtaining the greatest
the office has been divided and placed in charge of engineers and as-

sistants selected because of their experience in handling the various
duties,

efficiency, the work of

Mr. .JJ. W. Johnson has had general charge of the designing and
construction of highways, and has been assisted in the designing of
bridges by Mr. H. K. Morgans. Due to the many requests received
from counties for surveys, plans and specifications for bridges, and for
the inspection and supervision of bridge construction, the work of this
department has been particularly heavy. I realized, when T assumed
office, that the methods previously followed in bridge building had
been slipshod and unsatisfactory, and T determined to remedy these
conditions as far as possible, by permitting only men skilled in bridge
engineering to design bridges and supervise their construction, How-
ever, the present laws of the state are faulty, and
taking advantage of legal technicalities that this o
assist the various counties. at the
of money—economies th
commissioners,

it has been only by
ffice has been able to
same time saving them large sums
at could not have heen obtained by the county

Laws Relating to Bridges.

__ Without going too deeply into details in the criticism of present
bridge fﬁ_“'s, I wish at this time to point out some of the defects. The
m(_.!st serious defect of the 1913 bridge law is the provision permitting
brlr}gc companies to design bridges on which they are biddine and
wh“-’h.th_‘-’}' hope to huild. These designs are submitted to the r?mmtv
commissioners with the hids. Bach company, in the hope of gm,m-in;:
the_ contract in competition with other concerns, naturally submits a
r]cslgn _enta_iling the cheapest construction, and the rvsu!t“is that the
Priblie > glven something unenited to its needs, and which represents
10 practical value only a small part of the money expended. Fach and



COoOLO RADO  frndad

— —EN_WERICE . c3iomaso

JTALE ‘:.'ﬁ.__.__.[._-_._._—. ‘_'-H._l-_—_'—_-—__--—__.!_-

LAHOMA

Line

ARIZONA

aTare

i o NEW MEXICO
s———" o STATE HIGHWAY SYSTEM
_ Legend WITH DIVISIONS AND SECTIONS
® 3"’;azz’g:::"_;°on STATE ENGINEERS OFFICE

Fach counly is a division
Secti are within each Division

SANTA FE ., NEW MEXICO
PR S N S







STATE ENGINEER, NEW MEXICO 11

every bridge site requires special study, no two being entirely alike,
and in construction, different types of both substructure and super-
structure are demanded. Consequently there is always an extra amount
of work provided for in the specifications that is not bid on, and con-
siderable more money than the amount fixed in the contract is gpent.
In making this eriticism I am not questioning the ability of the bridge
companies to design technically correct bridges, but am pointing out
the danger in permitting the contractor and builder to design his own
work, something that is well recognized by all engineers of good stand-
ing and good business methods. Such a system permits of a great
deal of favoritism, and can easily develop abuses.

Another defect of the law in question is the provision for the ap-
pointment by the county commissioners of inspectors and supervisors.
Every bridge should be supervised and inspected by the engineer who
designed it. A structure splendidly designed hut poorly erected might
prove a failure, and the question of blame would then arise and prob-
ably remain unanswered.

T am submitting a draft of an act governing the construction of
county bridges, and Section 5 of this proposed law is the same as the
law of 1913. However, I would recommend some other method of
raising funds, either the issuance of bonds or the granting of author-
ity to county commissioners to make advance levies. All contracts pro-
vide for inferest at a rate of from 8 to 10 per cent on deferred pay-
ments, and this is costly to the counties.

My office has been under considerable expense in making surveys,
preparing plans and specifications and’ supervising bridge work for
counties. A strict account of these expenses has been kept in the of-
fice under a general engineering charge, the understanding, in many
cases, being that these amounts are to be paid back by the various
countiee. It has been found that inspection and supervision of bridge
work by men from my office has been far less expensive than when
done under the direction of the county commissioners, and much more
thorough.

State Highway System.

A map showing the state highways will be found in this report. I
sugoest that an effort be made to have the Legislature designate these
roads as state highways, and that funds from the Road Fund shall be
expended only upon these highways. As the system outlined covers the
state pretty thoroughly, and all of the roads can be reasonably declared
state highways, such action would be entirely justified and would put a
stop to incessant demands on the State Highway Commission for expen-
ditures on roads of purely local nature. I am firmly of the opinion that
ctate funds should be spent only on roads designated as state highways.
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Under the caption “Recommendations Relative to State and County

Highways” 1 am making some suggestions that T believe will resulf in
benefit if put into practice. While these suggestions tend to a much
greater centralization of power, I am convinced that only by such means
can efficiency and economy be obtained throughout the state.




ROADS

In the construction and maintenance of highways in New Mexico
many serious problems, not encountered in states of greater rainfall,
have fo be confronted and solved. However, it is true, also, that with-
in the boundaries of the state extensive areas of plains country, which
fortunately are adapted to inexpensive road construction and mainten-
ance, exist.

TOPOGRAPHY.

The State of New Mexico is rectangular in shape and has an area
of 122,469 square miles. Its population of 350,000 is distributed prin-
cipally along the water courses, the intervening areas of hills, moun-
tains and plains being sparsely sottled. The valleys and plains range
‘n clevation from 4,000 to 7,000 feet above sea level, and comprise six-
eighths of the state’s total area; four ranges of the Rocky Mountain
system represent the remaining portion. The Rio Grande, which 1s
New Mexico’s prineipal river, and the Rio Pecos, a tributary, practi-
cally divide the state into three sections, the Rio Grande traversing
the state for its entire length from north fo south, and the Rio Pecos
the greater part of the area lying east of the Rio Grande,.which is
considerably larger than the area west of that stream. The mesas, or
plains, lying between these water courses in composition are of clay and*
gravel intermixed, and proportioned by Nature for inexpensive road
construction. The water courses, generally, tequire only simple struec-
tures. The mountains are typical of the Western ranges, and while
thev readily furnish suitable material for roads, construction in the
mountainous districts is expensive, due to the extensive drainage fa-
cilities necessary to handle the water resulting from the sudden and
heavy rains that occur periodically. The roads in the valleys, in the
silt soils, where a variety of conditions are encountered, require careful
study and generally are expensive in construction.

In its relation to traffic the road situation throughout the state
at the beginning of 1912 was deplorable; it was practically impossible
to travel from county to county with any degree of comfort. Up to
that time very little had been accomplished in systematic road build-
ing, due to the sparsely cottled condition of the state, to the general
misuse of county road funds, and to the lack of a central, or state,
organization. Practically no inter-county road work had been attempt-
ed, construction having been confined to small stretches here and there,
of purely local importance, with no thought of eventually connecting




r—

14 FIRST BIENNIAL REPORT OF

them to form a district or a state system. The standard of construc-
tion was poor, little or no attention being paid to proper drainage, and
as a result many of these roads have heen almost obliterated. As in
many other states, the advent of motor-driven vehicles was probably
the most mmportant determining factor in the centralization of road-
building in New Mexico and its prosecution along systematic lines.
Immediately upon the organization of the State Highway Com-
: misgion a tentative state highway system, embracing county seats and
i other populous towns and communities, was outlined. Due consider-
: ation was given to directness of routes, and to the benefits and accom-
! modation of the settled sections of the state. Standard plans and speci-
fications for earth and gravel, elay and sand roads were decided on,
and it was specified that structures for river and arroyo crossings
should be high class and of a permanent character. As a general policy
of road construction it was agreed that whenever it was determined
that the location of a road was permanent, the work done should be of
the highest standard, but in cages where it was deemed important tem-
porarily to open a road for inter-county and through traffic, resort
might be made to temporary and cheaper construction. The state high-
way system, as tentatively outlined, comprises about 4,000 miles of road-
way. Original plans have been changed to some extent as additional
information and data have heen obtained, until at present the highway
system, in my opinion, covers the state very thoroughly and equitably.
The system, as now outlined, is shown by the accompanying map.

“EL CAMINO REAL.

The first consideration of the State Highway Commission was the
opening to traffic of “E] Camino Real”—the main north-and-south high-
way of New Mexico. This highway was authorized hy Chapter 7 of
the Session Laws of the 36th Legislative Assembly, the act providing

g that it should traverse the counties of Colfax, Mora, San Miguel, Santa
Fe, Sandoval, Bernalillo, Valencia, Socorro, Sierra and Dona Ana. It
forms the backhone of the highway system of the state, and its import-
ance is fully appreciated by all organizations interested in the estab-
lishment and maintenance of good roads in New Mexico. During the
past two vears the Commission has worked constantly to place the high-
way in condition for through traffic, and as a result of these efforts, in
which the counties traversed have heartil).-' co-operated, it is now possi-
ble to travel over the road for its entire length of 500 miles, from the
Colorado line north of Raton, by way of Las Vegas, Santa Fe, Albu-
querque, Los Lunas, Socorro, San Marcial, Rincon and T
the state line at Anthony, and thence through

it .Pasn: While at present a detour is made in en

i In Sierra county, a bridge now yu

a8 Cruces to
Texas territory to I
ossing the Rio Grande
nder construction will soon make it

R




GLORIETA PASS, BETWEEN LAS VEGAS AND SANTA FE
(Part of Camino Real—Surfacing and drainage by the State)

SAND ARROYO CROSSING, SOCORRO COUNTY
(State Road No. 1, between Ean Antonio and San Marcial)







STATE ENGINEER, NEW MEXICO 15

unnecessary to leave the route of the Camino Real in passing through
this county. From Belen, in Valencia county, to Socorro, in Socorro
county, a temporary cut-off has been built to avoid a great sand waste
in one place and considerable low land in another, and this cut-off prob-
ably will be in use for many years o come.

The roads leading cast and west from the Camino Real, many of
fhem in very fair shape, had no connecting link until the opening of
this main highway. However, that the Camino Real is now open to
traffic practically throughout the year does mot mean that it has been
permanently completed. In fact, it will be many years before it can
he brought up to the standard of construction deemed absolutely neces-
sary, and much money will have to be expended in the work. But the
first important task—the opening of the highway—has been accom-
plished, and as a result the Commission is now preparing plans for
other important work in various parts of the state. The program for
1915 and 1916 is outlined elsewhere.

CLIMATIC CONDITIONS.

The precipitation throughout the state is very variable, both an-
nually and in periods or cycles of years. The rainfall varies from a
mean annual of 8 inches in the lower valleys and plains to 25 and 30
inches in the higher mountains. The rainfall in the valleys at times
may reach its mean annual precipitation within two or three months,
leaving nine or ten months of almost absolute drought. In the moun-
tains the mean annual may be precipitated in the form of snow during
the winter months, with a proportionately light rainfall in the sum-
mer periods, or vice versa. Incidentally, it may be mentioned here
that these climatic conditions and changes, particularly long periods
of drought, practically make impossible the systematic dragging of
roads.

ROAD TYPES AND STANDARDS OF CONSTRUCTION.

Owing to the variety of geologic formations encountered within
the state, and the lack of facilities for inter-county communication, the
demand for improvementz permitting through traffic was immediate
and urgent. After careful study of the situation it was determined
first to undertake the work of making the impassable places passable,
and of putting such stretches in shape for continuous traffic. While
this work has been ecarried on steadily, bad stretches are still to be
found on practically all the main traveled roads, and with the funds
at present available it will be some time before all of these can be put
in satisfactory shape. As the roads over the mesas were generally in
fair condition, the roads in the irrigated valleys were the first to re-
ceive attention, and later in connecting these mesa and valley roads
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construction through sand wastes and mountains was necessary. In
highway construction in New Mexico four distinet types of roads are
involved, and these may be designated as follows:

No. 1—Mesa or Plains Type.

In the early days of the Territory the roads traveled by the pio-
neers marked the straightest routes across the mesas. These roads,
made by the wagons and carts of the early settlers, are in good condi-
tion today, and practically the only work necessary is in crossing the
drainages, which consist principally of sand arroyos. Many of these
old roads have been incorporated in the highway system, where con-
veniently located for inter-county and infer-state traffic. New roads
of this type are being constructed economically by means of machines
and drags. Probably one-third of the total mileage of the state high-
way system, as now outlined, is of this type of road. These roads are
being built at a cost of from $50 to $100 a mile.

No. 2—Mountain Type.

These roads are built of material from the cuts made and other
material close at hand. Particular attention is paid to the drainage,
| which is of the highest importance. Secondary drains are constructed
paralleling the roadside ditch, thus practically preventing nearly all
the water from the drainage area reaching the roadside drain. A proper
crown, according to conditions, is given the road. A maximum grade
of 6% is established, except in rare cases. Where necessary in this fype
of road, a surfacing of nearby gravel, decomposed granite or other suit-
able material is placed upon the road, generally 9 feet in width. The
ll width from shoulder to shoulder is 15 feet. Roads of this elass cost
' from $2000.00 to $3000.00 per mile.

i No. 3—River and Valley Roads. (2 Classes.)

(a) Sand Stretches: Adjoining the areas between the irrigated
lands and the mesa hills, two conditions frequently exist. One, the
sand stretches, and the other, the adohe strefches. Both areas are
found generally along the rivers, and partienlarly along the Rio Grande.
They are treated differently. In the sand areas, six to eight inches of
adobe is pl.anetl over the road location. Over the adobe, ;;rrn\'ol is used
as a surfacing material. . The road is then left for the traffic and rains
’Fo compact. Sometimes it is several months before a road of this kind
iz in gon_d_ shape, depending upon the frequency of the rains, and the
«f‘PIJ“TtUnlt}f to use the drag. Splendid suceess hag followed this method.
H_ gravel is not available, sand is substituted for the surfacing. -A
fair estimate of cost is about $2,000.00 per mile. i



ROAD ACROSS MILLIGAN GULCH, SOCORRO COUNTY
(State Road No. 1—Six per cent grade south of San Marcial, built by State)

= ! -

ROAD NEAR HILL STATION, DONA ANA COUNTY
(Part of Camino Real—Built by County)
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(b) Adobe Strelches: Roads of this class are graded to width
and crown by a road machine, when the conditions are proper, and
when not, by any other convenient means. After the crowning of the
road, if necessary, a sand or gravel surface is placed upon it. These
roads may cost from $1,500.00 to $2,000.00 per mile, depending upon
the length of haul for sand or gravel.

No. 4—Roads in the Irrigated Districts.

Probably the most important road construction in the state, and
that requiring the best skill, both from the standpoint of traffic and
drainage, is in the irrigated valleys. The soil types are very variable,
containing mostly the river silts, with very little gravel or suitable sand
pear at hand. It is essential that the type and permanency of the
construction be given very close study and consideration. As these
valleys contain the larger proportion of population in the state, the
highest types of roads must be built. It is noticed that immediately
upon the completion of a road in these valleys, practically all of the
traffic ic centered upon it. Good grades are laid out, well above the
surrounding country, for drainage. The irrigation ditches are crossed
by well-built structures and frequently these ditches are siphoned under
the road, thereby greatly improving the grade. These roads are heav-
ily graveled, wetted and rolled. The cost of these roads varies usually
from $2,000.00 to $3,000.00 per mile, but in some cases it is higher,
depending upon the haul of the surfacing material.

Bituminous or Imported Surfacing.

Owing to the great mileage of road work necessary in the state to
open communication, it was not deemed advisable to consider the
higher priced pavements, such as bituminous macadam, concrete, vitri-
fied brick or other surfacing material coming from outside the state.
The solution of the problem appeared to be the use of local material,
guch as earth, clay, sand and gravel, or broken stone, wherever it
could be had within reasonable hauling distances. No doubt the day
will come when the state will have to adopt some of the higher priced
pavements for use in certain localities, but the important thing at the
start was to get the highways open for traffic with the material at hand.
Fortunately the materials available close at hand are adapted for splen-
did earth, sand-clay, gravel and macadam roads. I believe the ma-
terials noted, when properly selected and used in properly constructed
roads, present an ecomomic solution of the road-building problem in
this state.

STRUCTURES.

Over perennial streams bridges of concrete and steel are being
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constructed. Several steel bridges rvesting on creosoted piling, with
long-leaf yellow pine or Oregon fir flooring and joists, have been built
across the Rio Grande and Rio Pecos, and others of the same kind are
now under construction. These bridges are of standard design, and
| are built under careful supervision and inspection. In connection with
| the innumerable arroyo crossings in the state, consideration is given
to the amount of running water during the year, which in many in-
stances is very small, and a number of different types and designs have
been worked out to meet the varying conditions. Wherever possible,
the effort has been to make these arroyo crossings permanent struc-
tures, preferably of conerete and stome. Where conditions have per-
mitted, corrugated iron pipe has heen used. A great deal depends upon
the type of crossing best suited for these sand arroyos. Where the
grade of the stream bed is fairly light, a side wall several feet below
the lower wagon track is sufficient to prevént scouring. As the grade
grows heavier, concrete floorings are serviceable. 1In the very steep
arroyos, resort is had to the culvert or some type of bridge structure.

CO-OPERATIVE STATE AND COUNTY ROADS.

Chapter 42 of the Laws of 1909 provides for co-operation in road

construction with the various counties, and Chapter 54 of the Laws of |

1912 provides that the Commission ghall give preference in aid to those

counties contributing an amount at least equal to that appropriated

by the Commission. A great many of the counties have taken advan-

tage of this opportunity and good results have been obtained. Tt has

been the general policy of the Commission to_arrange for co-operation
| only in connection with state and inter-county roads, and with few ex-
ceptions this policy has been carried out. The logic of this is, that the
function primarily of the Commission is to work out and construct a
state system, and by this policy having been persisted in, there iz at
thiz time a well developed tentative highway system that is receiving
the benefits of the state funds, with assistance of county funds wher-
ever demanded. Again, wherever the state has co-operated with the
counties, the counties have heen asking for work under this law. In
fact, two counties were so generous in the amounts offered that it was
out of the question for the state to consider the offers, because of lack
of fur_lds. Where the state has only a one-mill levy to work upon, the
counties can raise eight mills for road work, besides issuing road
bonds if desirable. The enormous amounts that ean be made available
by the counties by levies and bond issues overshadow the state’s re-
sources for road funds to such an extent that should a county like
Dona Ana, which had $100,000.00 in 1913, ask the Commission to do-
nate a like amount, all of the state funds would not be sufficient.
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NUMERICAL DESIGNATION OF STATE HIGHWAYS.

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

Road No. 1, the main state highway, practically follows the route
of the Camino Real. Road No. 2, the road from Santa Fe to Roswell,
and so on throughout the state. As each road passes through a county,
it is known as a division. Any part of Road No. 1 in Sandoval county
would be known as Road No. 1, Sandoval Division. A further sub-
divigion is made within the county lines. Each approximate dJistance
of 10 or more miles is designated as a section. So that Road No. 1,
Sandoval Division, Section 1, would be definitely the first ten miles in
Sandoval county. Road No. 2, Torrance Division, Section 3, would he
that portion between the 20- and 30-mile points of that road in that
county. Further divisions are made by miles and feet for engineering
purposes. Each road, division and section 1s accounted for in the
cost distribution and accounting, each piece of road having its credits,
debits and depreciation charges worked out. The map of the state
highway system gives the road numbers as adopted for the system. In
some of the counties a system of numbering has been adopted by the
respective road boards, though not generally, and some of the boards
uge names of roads for designation purposes,

ROAD SURVEYS.

In addition to the survey work necessary to lay out the construe-
tion work under way, it was found necessary to make preliminary sur-
veys of several of the longer proposed roads. During the year 1913
and part of 1914, surveys were made of the Albuquerque-Jemez road,
the Los Lunas-Gallup road and the Santa Fe-Taos road, a total of 338
miles in the three surveys.

Thege surveys were preliminary in character and no final loca-
tion was made except in a few cases. The surveys were made by stadia
and sufficient notes taken to show the general character of the soil,
the topography, and drainage conditions. The survey parties con-
sisted of five men, including the teamster and cook. Two especially
equipped canvas-covered wagons were made for these surveys. They
were equipped with full mess outfit, including stove, table, cupboard
and water tank. These wagons followed the survey parties and camp
was made wherever they happened to be at the end of the day’s work.
They were very useful and economical and were time-savers in the
sparsely settled communitics, and were much easier to move than a
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camp that would ordinarily be required. These wagons are now bhe.
ing used in some of the smaller construction camps, and are very ser-

viceable, :
CONVICT LABOR.

On roads under construction by the State IHighway Commission
convicts have been constantly used. At the time the Commission en-
tered on its duties, in the fall of 1912, two conviet camps were |wing
maintained, one in Socorro county and the other at Santa Resa, in
Guadalupe county. The conivcts at the Socorro camp were then em-
ployed on the Magdalena-Springerville road in the vicinity of Tati!,
but as cold weather approached, this camp was moved to the Camino
Real below Socorro, in the Rio Grande valley. The work being June
by the convicts of the Santa Rosa camp, on the Santa Rosa-Puerto de
Luna road, was practically completed when the Commission took charge,
and in January these convicts were moved to the Socorro camp. Con-
victs at this camp have been continuously employed on the road south
from San Antonio to San Marcial and on toward Cuchillo, in Sierra
county. Another convict road force was organized and a camp estab-
lished on the Santa Fe-Roswell road, near Lamy, in May, 1913. After
the completion of work on Lamy hill, the camp was moved to the
Santa Fe-Las Vegas road and operated as a maintenance camp. As
this road is very heavy, winding through the mountains, it was found
necessary to keep the camp moving during the winter to keep the road
open for traffic. Little of a permanent nature was accomplished, ex-
cept along a stretch through the canyon some eight miles east of Las
Vegas, and on the completion of the work there, in February, 1914, the
camp was merged with one at Albuquerque. This left only two convict
camps on the Camino Real.

From July 1, 1912, to date 251 men from the state prison have
been supplied to the four road camps. The Socorro camp has had 100
men, the Albuquerque camp 79, the Santa Rosa camp 27, and the Las
Vegas camp 45. The average maintained at the Socorro camp has
heen 32 ; Albuquerque, 22; Santa Rosa, 20, and Las Vegas, 18.

; The number of men at the camps varies considerably at times,
owing to paroles, sickness and escapes. While at times we are able to
kf:ep a camp supplied with an adequate number of men, the entire con-
vict force available for road work is scarcely sufficient to keep two
camps fully equipped. At this time, owing to the small forces at the
two camps, it is deemed advisable to concentrate all the men at one
camp.

Tjne convict camps have been maintained without guards, with the
exception of a night guard at the Albuquerque camp, which is close to
t}‘mt city. Little or no trouble is experienced in enforcing discipline.
The work of the convicts is good, but they are not as efficient as paid
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laborers. Ixperience has shown that convicts working without guards
are more efficient than when strictly guarded; they resent being closely
watched, and their resentment is apparent in their work. A camp
where a night watchman is employed because of its proximity to a ecity
is not, in the strict sense of the term, a guarded camp. The practice
followed in other states, of working convicts under armed guards and
confining them in stockades at night, has never been attempted in New
Mexico. Here the men in the convict camps are well fed and their
health and the sanitary conditions of the camps are looked after care-
fully. When camps are far removed from settlements the men are
given permission to seek recreation in the neighboring hills and woods.
Every convict employed in road work is allowed extra time. |

Notwithstanding the fact, as set forth, that the convict is not as
officient as the free laborer working for wages, the state is accomplish-
ing a great good in employing convicts on road work. The men are
more contented, and the cause of good roads is being advanced.

CONVENTIONS OF COUNTY ROAD BOARDS AND COMMISSIONERS.

Two joint conventions of members of the county road boards and
the boards of county commissioners were held at the request of the
State Hizhway Commission. As previously stated, after the organiza-
tion of the road boards there was considerable confusion in reference
to the duties of the new tounty organizations, and conflicts of author-
ity between them and the boards of county commissioners threatened
the effectiveness of the new law. Tt was realized that unless co-opera-
tion and harmony could be established it would be impossible fully to
carry out the legislation relative to road work, and the conventions con-
sequently were called with the object of bringing the members of both
organizations together for a discussion of the many questions existing,
and for the establishment of working agreements.

The first convention wag held in Albuquerque, May 8 and 9, 1913,
and the attendance was large, both county boards being well repre-
sented. The members formed a state organization under the name,
“The New Mexico State Association of Highway Officials,” with the
avowed purpose of working in every way possible for the betterment
of roads throughout the state, and a constitution and by-laws were
adopted and officers elected. The session lasted two days, and the bene-
ficial results of the “get-together” movement were almost immediately
felt in connection with county road work.

The second convention was at Santa Fe, opening July 31, 1914,
and the sessions were held in Representative hall in the State Capitol.
The interest in the nmew organization was shown by the large repre-
sentation from all sections of the state. At this convention a draft of
a new road law, to be presented to the Legislature of 1915, was agreed
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upon. In this draft many of the weak points of the old law are elimin-
ated, and much new legislation, designed to make the work of the
boards more effective, is proposed.

SOURCES OF ROAD FUNDS—ESTIMATES.

Money for road purposes in the State of New Mexico may be di-
vided into two classes. The first class is that paid into the State
Treasury for the use of the State Highway Commission for the con-
struction and maintenance of roads, and comes from several sources,
as follows:

1st. A I1-mill levy made on the total assessed valuation of the
state.

2nd.  The state revenues derived from automobile licenses.

3rd.  One-half of the amount paid by the National Forest Re-
serves to Grant and Socorro counties. (This is 14 of the 25% which
the Forest Reserve pays to the state for school and road purposes. )

4th. The amount derived from the sale of State Highway Bonds.

The second class is that raised by each county for use in that par-
ticular county, in the following manner:

Ist. A levy of not to exceed 3 mills for general road and bridge
purposes,

2nd. A levy of not to exceed 5 mills for certain roads specifically
designated in the levy, and which is gpent under the supervision of
the State Highway Commission.

3rd. A levy varying in amount with the assessed valuation of the
county, for building certain specifically designated bridges. This money
is spent by the county commissioners of the county after plans for the
bridges are approved hy the State Engineer.

4th. The proper proportionate amount of money derived from the
Forest Reserve income.

oth. Money derived from the three-dollar road tax and payable
either in money or labor. (For the purposes of this report only the
amount paid in cash is considered.)

6th. County bond issues for road purposes.

First Class.
The estimate of state funds available in 1915 follows:
1-mill levy for state purposes. ..

Delinquént taxes for state purposes..
Automobile licenses

$110,019.00

Second Class.

In an accompanying table will be found the amounts estimated to

&




ROAD NEAR PAJARITO, BERNALILLO COUNTY
(Part of Camino Real, before grading started)

ROAD NEAR PAJARITO, BERNALILLO COUNTY
(Same road as shown above, but graded and ready for surfacing)
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be available in 1915 for roads for county purposes. This table gives
the assessed valuation of each county, the mill levy for each purpose,
and the totals estimated to be available on the basis of a 90% collec-
tion of taxes,

On the adjoining page will be found the ficures for 1914. The
inerease in the General Road Fund in 1914, as compared with 1913,
was £22.192: there was an increase in special levies for roads of $12,-
703. and the $3.00 road tax brought in $18,322 additional. The total
increase in road funds in 1914 was $57,961.

The assessed valuation and mill levy for each purpose was obtained
from the County Clerk or County Treasurer of each county. The
tables do not include the money credited to the different counties from
{he Forest Reserve income. Class A county is one whose assessed valu-
ation is four million dollars or over; Class B, whose assessed valuation
i« two million dollars and less than four million dollars; Class C is
one whose assessed valuation is less than two million dollars.

Recapitulation.

From the different sources the estimated fotal amount of money
available for road and bridge purposes in the state of New Mexico dur-
ing the third fiscal year (1915) ic shown in the tables that follow.
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FOREST RESERVE MONEY AS APPORTIONED BY STATE TREASURER
ON OCTOBER 7TH, 1914.

Amount Earned by Each Reserve.

R S R e $ 1,919.00
T e T S S, 5,626.90
CRINeRROR . oL i s 368.62
L1 R e ) 5,936.84
B L s S 7,121,650
1L L A i s R N Y o 1,899.20
T P e 1,326.45
T R 1,110.79
R e 4,514.97
1 e s S ST S 3,919.22

£y e e $33,743.49

Credited direct to State
Road Fund by Office of
State Treasurer:

Geant- County ..o $ 2,236.96
Socorro County ......... 3,994 .54

—

............... $ 6,231.50

109% of receipts spent by
Government on Forest
R $13,497.40

Amt. Apportioned to Each County.

Bernalillo ...... $ 2227 State
COMRY: . viiavs 48.41 Road
CHBEYON oo ais oo 142.20 Fund
11 () b SR e 44,71
Grant 4,473.93 2,236.96
Lincoln caw 1128.b4
McKinley ...... 2,614.90
L RS 555.34
Rio Arriba...... 5,462.42
Santa Fe ...... 863.39
Sandoval ....... 760.21
Soeorro ,...:-.. 7,980.11 3,994 54
Sierra ......... 1,263.50
San Miguel..... 2,337.40
RO onosnwiess 2,204.08
Valencia i ;21256
Torrance ....... 687.99
terd .. ..o 1,732.09

Total ce...$33,743.49 6,231.60
15 of Total to School

Fund,

% to Rd. Fund.$16,871.75

Spent by Coun-

- R 10,640.25
Spent by High-
way Com'n.... 6,231.50

.......... $16,871.76




ROAD BETWEEN LAS CRUCES AND MESILLA

PARK

(State Road No. 1—Built by Dona Ana County)

GRADED ROAD AFTER DRAGGING, VALENCIA COUNTY
(State Road No. 1—Built by State and County, under State supervision)
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TO BE SPENT BY HIGHWAY COMMISSION.

Mill LeVY voorenvnosrassesssvansanns S Tl $ 81,000
Delinquent State TaXeS........cevenrnececunncenn: 8,019
Anto: TACEBNEER ,.oveprenyeesssmrieviasss st sesi 21,000
Forest Reserve (Grant and Socorro Counties).... 6,231
Special Roads (County 17505 0 T e e 58,750

POLAL woisrnnwaissa s s eussssisiss dTTalaaiize s $175,000

TO BE SPENT BY COUNTIES.

General Road Fund.....c.coceeceesnnecnnnonnrenne $167,595
Delinquent TAXeS .......oecsssssasonpbotanaeants 18,335
CRIGING BBAY sve iossmsnmsaiievsysmaele el g ans sy o 16,6156
Foroat REHEEVE s veesssasnsasiviane e s saies 52 st 10,640
Dona Ana County Bond Issue.........ceeceececes 50,000
Three-dollar Road TaX......ccovseecarvnrronrancns 50,000
Special BriGEes . cocsesvsomspavednstbpsaantarbets 57,815

POLRL ..o it o siais Sl wiaie i S T R iR $371,000

Total of State and County Funds.

State . e BB 000
(8171111 QRS 371,000
Tetalo L fianic e $546,000

Of this amount $57,815 must be used in paying for bridges built
or now under contract, leaving $488,185 available for new road work.
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RECOMMENDATIONS RELATIVE TO STATE AND COUNTY
HIGHWAYS.

The State Highway Act—Chapter 54, Laws of 1912, which went
into effect in September of that year, created the county road boards.
These boards have now been in active operation throughout the state
for two years, and I have had the opportunity to study them as work-
ing organizations. As previously pointed out in this report, little at-
iention had been paid to systematic road construction by county au-
thorities prior to 1912, and in point of work accomplished and results
ohtained the last two years have shown remarkable advances. How-
ever, while in a number of counties the efforts of the road boards have
resulted in economy and efficiency in road construction, in other coun-
ties they have ended in failure, and I am forced to the conclusion that
the present law does not adequately meet conditions existing in this
rtate, so far as effective county road-building organizations are con-
cerned. The four principal reasons for my belief are these:

Firsr—Road-building is essentially professional work. - It is fully
as important to public development as the work of any man or set
of men in private, professional, industrial or commercial undertakings.
In industrial and commercial life no individual, firm or corporation
thinks of engaging a man for skilled work who is not particularly fit-
ted for it by education and experience. No sound argument can be
brought in defense of a county failing to do likewise. Under the
present law, however, the state asks men of various occupations, three
in each county, to undertake certain professional work without compen-
sation. These men must be patriots to serve at all, and in the majority
of instances they are men who have not been fitted by training or ex-
perience for the work in hand. Tn making this comment I wish it
clearly understood that I am not in any way criticising the members
of county road boards:; they have been zealous for the cause of good
roads, my relations with them have been most pleasant, and personally
I hold them in high esteem. But I desire to point out that two years’
experience has convinced me that the theory of the law is wrong—that
while it contemplates essentially professional work it fails to provide
adequately for professional supervision of this work in the various
counties,

SEcoND—The inability of the counties, or any number of them, to
gecure suflicient funds by levies to carry on road work on an extensive
scale has been one of the greatest handicaps to the success of county
r(jad boards. The boards have been unable either to employ competent
highway engineers, or, once employed, to keep them steadily at work.
In some of the counties excellent results have been obtained by the
bnards_; when they have had sufficient funds to carry on road work sys-
tematically, under professional supervision. i

!
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Tamp—The feeling that a county should have much to say as to
ite expenditures for road work exists in every county of the state, and
a5 a matter of fact such is the case, as the county road board members
are residents of their respective counties. However, experience has
shown that under present conditions it is practically impossible to es-
tablish complete harmony between these boards, which are appointed
by the State Highway Commission and which expend the road funds,

and fhe county commissioners, who are elected locally and who make
the levies.

Fourtr—While great credit and praise must be given many mem-
bers of county road boards for the unselfish interest displayed in road |
improvement, and for the way in which they have contributed money { (A
as well as valuable time to the work, it does not seem just and proper |
that such free service and financial aid, no matter how willingly given, | i
should be asked of any man or group of men. Also, due to varying {8
interests and influences, it is not always possible to obtain the economy
and efficiency that might be reasonably expected in the operation of
the county road boards. It would be immeasurably better to turn the
county road work over to ome man, carefully selected for his business
ability and skill and experience in highway engineering.

In effect, all main county roads are inter-county roads, and all
inter-county roads may be called state highways. In the last two and
one-half years I have had occasion to vigit every county in the state,
and have familiarized myself with road conditions in each of the 26 |
counties. My principal object, of course, has been the study of the li
inter-county and state road situation. During the period mentioned
the system of state highways previougly referred to has been outlined, ’
and T believe this system, as it now stands, equitably serves all sections
of the state. However, further study and investigation probably will !
alter routes here and there. A state system must be planned to con- :
nect the county seats and other principal centers of population, and a |
county system should comprise all roads of value within the county. '
After a state system has been developed and outlined no state funds |
chould be spent on roads that are not included in it. The object of |

the state system is to provide inter-county communication, while the

county system takes care of local necessities, giving the various dis- 1
iricts communication with one another and with the state highways. l

As a result of my studies and investigations since assuming of- ;
fice, and with a view to obtaining both efficiency and economy, I would |
suggest the repeal of the Road Law of 1912, and the substitution for |
it of a law drawn to conform to the following general suggestions:

Re-enactment, practically in its present form, of that portion of
the law relative to the State Highway Commisison. Creation of the
office of county highway engineer in each county, the engineer to be
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named by the county commisgioners, with the approval of the State
Highway Commission, or appointed by the Commission, with the ap-
proval of the commissioners. The law should be striet in relation to
the qualifications of the county highway engineer, compelling his ap-
pointment to be based solely on technical experience and education in
road designing and construction. It should be made the duty of the
county engineer annually to prepare, after consultation with the county
commissioners and with their advice and consent, plans and estimates
for road work, such plans and estimates to be subject to the approval
of the State Highway Commission. The levy by the county commis-
sioners for road work would follow the preparation and approval of the
estimate for the coming year. The direction and supervision of all
construction work would then be taken up by the county engineer,
nnder the general supervision of the State Highway Commission. In
connection with work on roads of the state highway system the state
should aid financially, and should have direct supervision ; in the event
the state failed to aid financially, it should have only general super-
vision. State and county co-operation could be easily arranged. The
road tax of $3.00 per person should, owing to present conditions of
roads generally, be used exclusively in emergency and repair work, and
in counties where it amounts to a considerable sum, it should be taken
account of in the annual estimates for road work.

[t might possibly be determined that every county would not need
the exclusive services of a highway engineer. In such event two or
more counties could be combined to form a district. and the highway
engineer employed to handle the district work. This would necessi-
tate no changes in general arrangements, as the division of the state
would be simply by districts, instead of counties. If districts were
arranged, consideration should be given to transportation facilities, to
the end that the least possible time might be lost by the district en-
gineer in traveling from one part of his district to another: also, the
financial ability of the counties to keep the engineer busy on road work
throughout the vear chould he considered. Personally, T believe any
arrangement of districts should be left to the State Highway Commis-
gion, rather than to the Legislature, unless the act rh'.:tt-'i(:ti;lﬁ the state
should provide for the changing of boundaries by the Commission when-
ever deemed necessary by that body.

I realize that the foregoing suggestions involve the centralizing
cf power considerably, but at the same time, if carried out, they would

result in active co-operation between county commissioners and the
State Highway Commission, '




BRIDGES

Chapter 42 of the Laws of 1909, State of New Mexico, provides
that the State Engineer shall have supervision of all county bridges
built by contract when the amount thereof exceeds the sum of one
‘housand dollars, and no county bridge which exceeds in cost the sum

f one thousand dollars shall be constructed until the State Engineer

has approved the site for such bridge and the contract and specifica-
tions therefor.

Chapter 32 of the Laws of 1913, State of New Mexico, empowers
{he hoards of county commissioners of the various counties to adver-
{ise for bids for the construction of such bridges as they deem neces-
sary, to make the necessary levy to cover the cost of such bridges, and
to employ an engineer to supervise the construction of the bridges.

The hoards of county commissioners of several counties have built
hridges in conformity with the provisions of these laws. In most cases
the method of procedure has been about as follows:

The county commissioners, after deciding that a bridge should
le built, request the State Engineer to make a survey of the site and
prepare plans and specifications for the bridge. After the plans and
specifications ‘are prepared ‘the county commissioners advertise the
work and receive bids at their office in the county seat, the State Fn-
sineer heing present at the opening of the bids. A contract is then
ot to the lowest bidder and is approved by the State Engineer. The
county commissioners then appoint the State Engineer fo supervise
the erection of the bridge. All matters regarding the character of the
work, inspection, engineering, ete., are left to the engineer. When
construction work starts an inspector is placed on the work, and he
stays there continuously and reports regularly to the State Engineer.
These reports cover every detail of the work and show how it is done.
Work or material not up to the requirements of the specifications is
promptly rejected. Upon completion of the work it is finally inspected
and, if satisfactory, a certificate is issned to the county commissioners,
a copy being given to the contractor, stating that the bridge has been
completed in accordance with plans, specifications and contract, and
recommending payment to the contractor of the contract price.

This procedure has proven entirely gatisfactory to all parties con-
cerned and involves less expense than any other method. One great
advantage of doing the work as outlined above is that plans are pre-
pared before work is advertised and all bids are based upon the same
nlans. The county commissioners then know exactly who is the low-
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est bidder, and also just what kind of a bridge they will get and what
it will cost.
All steel bridges planned by this office have a carrying capacity
of 100 pounds per square foot of roadway in addition to the weight
of the structure itself. They are also designed for a fifteen-ton roller,
except in cases where a wooden floor is used. The wooden floor is
designed to carry a ten-ton wagon, but can be removed and a floor
with greater carrying capacity substituted if it is found necessary.
Most of the streams in New Mexico are subject to very great fluc- '
tuations in the amount of water they carry. Streams which are prac-
fically dry for the greater part of the year may carry an enormous
amount of water for a short time. During these floods the stream
will be very wide and will have a high velocity. These fluctuations
necessitate a long bridge over what appears during ordinary, or low
water, to be a practically dry arroyo. It is not safe to contract the
difference between high water lines to any great extent, for if this is
done the floods will scour under the foundations to a great depth and
will very likely destroy the bridge.
Owing to the great length necessary for bridges over these streams,
and to the fact that a solid foundation can not be secured at a reason-
able depth, pile foundations have been used in a great many cases, as
giving the best construction for the money available. In most cases '
; the piles have been from forty to sixty feet in length and treated with
| twelve pounds of creosote per cubie foot.
| The type of bridge most suited to local conditions, especially over |
the Pecos River and Rio Grande, and to the financial conditions of the "
counties, has been found to consist of sixty to eighty-foot steel pony
trusses, on creosoted piers, over the main channel and a pile trestle of
thirty-foot spans over the remainder of the channel,

On smaller streams, or where the stream has a well-defined chan-
nel of reasonable width, the bridges have been designed with longer

! spans and with concrete foundations. Tn such cases the superstructure
i 1 1 : 4

has been designed heavy enough to carry a concrete floor, which can

f- be placed whenever it is found necessary. In several cases a concrete

floor has been constructed at first; in other cases a wooden floor has
heen put on. This wooden floor will meet the requirements for some
; years and can be replaced with concrete when desired.

.The steel work for all bridges has been proportioned so that the
maximum stresses shall not exceed the following amounts per square

inch:
: Tension on net sections of members, 16,000 pounds.
3 Compression on gross sections 16,000—70 1

Where 1=length of piece in inches between centers of connections
==least radius of gyration of the section in inches.




BRIDGE OVER SAN JOSE CREEK, SAN MIGUEL COUNTY
(State Road No. 1—120-foot Pile Structure)

BRIDGE OVER TESUQUE RIVER, SANTA FE COUNTY

(State Road No. g—Pile structure, built by State with State and
County funds)
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Rending: On extreme fibers of rolled shapes built sections and

girders; net section. 16,000 _
On extreme fibers of pins 24,000 ;
Shearing: Web plates and rolled shapes, net section........e......11,000
Shop driven rivets and pins e 8,00C i II
Bearing: Shop driven rivets... 2 16,000 i
On stone or concrete masonry... 350 il

The pressure per linear inch of expangion rollers shall

not exceed 600 times the diameter of the rollers in

inches. it

When field rivets are used, the number of rivets determined by :
these rules is increased 25 per cent.

Rolts are not allowed to be used in place of rivets except with the

epecial permission of the State Engineer.

STRUCTURES BUILT. |

During the last two years seventy-two bridges of all classes have |
been built in the State of New Mexico. One of these bridges, a 250-
foot span, was built under contract by the U. 8. Department of the
Interior, Office of Indian Affairs.
Of the remainder, forty-five were wooden trestle bridges, varying
from five to one hundred feet in" length, and one was a concrete slab
of fifteen-foot span. All of these were built by foremen from this of- \
fice as part of the construction of various roads. ]
Four were built by foremen from this office as separate pieces of |
construction. These were all wooden bridges varying from fifty to two
hundred and eighty feet in length.
Two steel bridges and one concrete slab bridge were designed by
this office and contracts let for the construction. The concrete foun- ‘
dation for one of these was built by a foreman from this office and a
contract awarded for the superstructure. : |
Eighteen bridges were built by various counties. Nine of these |
Lridges were designed for the counties by this office. Eight were pre-
pared by other parties and submitted to and approved by this office.
One was prepared and submitted to this office but not approved. |
Designs were prepared by this office for seven steel bridges; for :
four bridges of steel spans with wooden trestle approaches; for two
ghort epan concrete bridges, and for four long wooden bridges. The
office also prepared the general designs from which the forty-five short
wooden bridges were built. kol
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.

In an accompanying table will be found information concerning
twenty-two of the twenty-six large bridges built in the state, including
the cost, which totaled $137,988.68. The cost of the other four bridges
is not available.

STATE AND COUNTY BRIDGES.

The demands on the state for road construction have been so heavy
that it has been practically impossible for the State Highway Commis-
gion, with its limited funds, to enter into the work of bridging peren-
nial streams. In Mora county a bridge across the Mora river, an im-
passable and dangerous stream during the greater part of the year,
became absolutely necessary to provide for continuous traffic over the
state highway, and an agreement for the joint construction of this
bridge and one across the Sapello river was entered into with the Mora
county commissioners. TLater, however, it was determined that under
the statutes joint financing of the work was impracticable, and conse-
quently the Commission undertook the construction of the Mora river
bridge, leaving the Sapello structure to the county commissioners. The
Mora bridge has been built, and that across the Sapello is now under
contract and should be completed and open to traffic late this winter.

In co-operation with the authorities of Valencia and McKinley
counties, a bridge over the Rio Puerco, on the western extension of the
Camino Real, was completed in September. In the last two years
seventeen bridges have been built across deep sand arroyos within a five-
mile stretch of the Camino Real between San Antonio and San Mar-
cial. Before these bridges were built it was practically impossible for
leams to make the trip between the points mentioned with any degree
of safety. Two large steel bridges, designed by this office and erected
under its supervision, have been built across the Rio Grande, one at
Belen and the other at the Pueblo crossing above Socorro. Funds for
these bridges were provided by the counties, under the provisions of
the 1913 bridge law. At the present time this office is engaged in
erecting, designing and supervising several other bridees under the
provisions of this law, in each instance with considerable saving to the
county,

Colfax County—Vermejo and Red River Bridges.

At the request of the county commissioners of Colfax county, plans
and. specifications were prepared in this office for the superstructure of
two bridges in Colfax county, one over the Vermejo River near Lorita
and the other over the Red River near Hebron.

The Vermejo River bridge has two pony truss steel spans of sixty
. Teet each, with concrete floor and concrete abutments and pier.

The Red River bridge is of the same type, but has two fifty-foot
spans.
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CONCRETE CULVERT, SOCORRO COUNTY

(One of a number on State Road No. 1, between San Antonio and San
Marcial)

ROCK CULVERT, NOGAL CANYON, SOCORRO COUNTY
(State Road No. 1{—Culvert built by the State)
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The piers and abutments for these bridges were designed by Mr.

(George R. Fryman of Raton. '
Both of these bridges were advertised by the county commission-
ers and Dbids were received at Raton on July 16, 1913, as follows:

Bidder Vermejo Bridge Red River Bridge
el TR e oy SRR e e S R8I0 s
TR AT A R TR e T TR e s s 2
Wichita Construction Company............. 8,800 $7,900 !
Missouri Valley B. & I, Company........... 9,985 9,450
M. F. Levy Construction Co...............: 8748 8,349 .
Pueblo Bridge Company.................... 7,900 7,200 |

The Pueblo Bridge Company also made a bid to build both bridges
for $14.600. "This latter price was accepted and contract let to the
Pueblo Bridge Company.

The county commissioners assumed entire charge of the construc-
tion of both bridges and no further work was done on them by this
office.

In December, 1913, a survey was made at the proposed location

of a bridge over the Vermejo River near French, New Mexico. Plans

and specifications were prepared in this office for a through truss steel

riveted span of 130 feet, with concrete floor and concrete abutments. 4
Bidders were allowed to submit alternate plans of their own de-

sign for a concrete span if they so desired. Alternate plans were re-

Guired to have the same water area as that shown on the State En-

! gineer’s plan.

Bids on this work were received by the county commissioners at

|

Colfax County—Bridge at French. ]
1

i

Raton on March 2, 1914, as follows: - .

Bidder State Engineer’s Alternate
Plan Plan

| M. F. Levy Construction EOMDARNY. o el $ 8,775 $ 8,950
it Pueblo Bridge Company............................ 11,700 13,400
; Missouri Valley B. & I COMPART . v S5 o 9,692 7,868
Midland PBridge COMBRAY. s . o v PR S ¢ L g 7,934
SR g T S e e vver s 11,978 15,900

Various alternate types were submitted by the contractors, but
none of them was considered to be as suitable to the location as the by
plan of the State Engineer. This plan had no piers in the stream and
gave an entirely unobstructed waterway. On this account the con-
tract was awarded to the M. F. Levy Construction Company on the
State Engineer’s plan for $8,775.00.

Work was started by the contractor and both abutments completed
and about 90 feet of the superstructure erected by the middle of June,
1914, when there was a sudden violent flood which washed away the
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false work and dropped the superstructure in the river. Several sec-
tions of the steel work were badly damaged and had to be replaced by
new ones. This has delayed the work, and the bridge is not yet com-
pleted.

Eddy County—Penasco River Bridge.

The board of county commissioners of Eddy county advertised for
hids for a bridge over the Penasco River, seven miles southeast of Ar-
tesia. The bidders submitted their own plans and specifications. The
county commissioners decided to accept the bid of the Midland Bridge
Company and referred the plans and specifications to this office for
approval.

This design was for a one hundred-foot through steel span on con-
crete abutments, with wooden floor.

These plans were approved on September 4, 1913.

The bridge will be built under the supervision of the county com-
missioners.

Guadalupe County—Puerto de Luna, Anton Chico and Ft. Sumner Bridges.

In the spring of 1914 the county commissioners of Guadalupe
county notified the State Engineer that they desired to build three
bridges over the Pecos River, and asked him to survey the different
sites and prepare plans and specifications for these bridges.

The sites selected were at Puerto de Luna, Anton Chico and Fort
Sumner. At Fort Sumner there were two sifes; one, called the Up-
per Crossing, was between the town of Fort Sumner and the railroad
bridge; the other, called the Lower Crossing, was about two miles be-
low Fort Sumner. All four of these sites were surveyed and plans
prepared for all of them. Two designs were submitted for the cross-
irgs at Anton Chico, Puerto de Luna and the Lower Crossing at Fort
Sumner. Only one design was made for the bridge at the Upper Cross-
ing at Fort Sumner.

These bridges were advertised and bids received by the county
commissioners at Santa Rosa on June 1, 1914, as follows:

ANTON PUERTO DE FORT SUMNER
BIDDER CHICO LUNA
X Lower Cross'g Upper

Planl Plan2 | Planl jan2 | Plan1l Plan2 Cross'g

E

El Paso B. & I Co.. |$10,237 § 7,886 | $14,197 §12,700 $16,091 $15,000 $18,989
Missouri Valley Bridge

& Iron Company... | 13,294 10,628 17,448 12,540 18,868 14,916 22,425
Massillon Bridge Co.. | 13,312 9.693| 17,152 14,516| 18,560 14,656 21,500
Vincennes Bridge Co,. | 11,699 9.575| 16,290 14,200| 17,000 16,600 21,995
Canten Bridge Co.....| 10,300 8.000| 14,500 13,600 16,500 15300 19,000
Midlana Bridge Co.... | 11,460 8,888 | 15,580 13,340 | 16,500 13,000 19,850
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After the bids were received the county commissioners decided to
reject all bids for the Upper Crossing at Fort Sumner and to build a
bridge at the Lower Crossing.

After a great deal of discussion, the county commissioners finally
decided to accept the bid of the Missouri Valley Bridge & Iron Com-
pany on Plan No. 2 for the Puerto de Luna bridge, and the bid of the
Midiand Bridge Company on Plan No. 2 for the Lower Crossing at
Fort Sumner. Action on the bridge at Anton Chico was postponed
with the consent of the Fl Paso Bridge & Iron Company, which was
the lowest bidder.

The bridge at Puerto de Luna consists of two steel spans of one
hundred and nineteen feet on tubular piers and seventeen thirty-one-
foot spans on pile trestles. The total length of the bridge is 766.5 feet.

The bridge at Fort Sumner consists of seven f fty-foot steel spans
on creosoted pile piers and twenty-one pile trestle spans of thirty-one
feet each. The total length of the bridge is 1008.6 feet. Construction
work on the bridge at Puerto de Luna has just been started. The ma-
terial for the Fort Sumner bridge has been delivered, but construction
work has not yet started.

Mora County—Mora River Bridge.

Early in the spring of 1914 the county commissioners of Mora
county held a meeting with the State Highway Commission relative to
co-operating for the purpose of building two bridges near Watrous, one
over the Mora River and one over the Sapello River. The idea .at that
time was for the State to build both bridges and for the county to pay
for one-half of each. After some discussion this plan was abandoned,
owing to the fact that the county could not raise the money without a
contract for a particular bridge. It was then decided that the State
should build the Mora River bridge and the county should build the
Sapello River bridge.

A survey was made of the site for the Mora River bridge and
plans and specifications prepared for two spans of one hundred and
ten feet each, on concrete foundations and with wooden floor, but of
eufficient strength to carry a concrete floor,

The construction of the concrete pier and abutments was by day
labor under the direction of the State Engineer. This work was started
on May 1, 1914, and completed on August %2, 1914, at a cost of $4,-
630.00.

Bids for furnishing and erecting the steel superstructure hoth
with wooden and concrete floor were received on J uly 25, 1914, in the
office of the Staie Engineer as follows: -




OLD BRIDGE ON SANTA FE TRAIL, SANTA FE COUNTY
(State Road No. 1—Bridge built about 1835; repaired by State)

NOGAL CANYON BRIDGE, SOCORRO COUNTY

(Built by State on Camino Real, between San Marcial and Elephant Butte)
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Steel Steel
Superstructure Superstructure
Bidder. with with
Concrete Floor. Wooden Floor.
Midland Bridge Company.......c.coveeesisneans $8,300 $6,195
Missouri Valley Bridge & Iron Company......... 7,200 5,300
El Psso Bridge & Iron Company............ e 3,488 5,933
Massillon Bridge Company......ceeeeectancnanss 9,823 7,273
Minneapolis Steel & Machinery Company....... 8,995 6,180
M, F. Levy Construction Company.......... s 9,000 8,000

Contract was awarded the Missouri Valley Bridge and Iron Com-
pany for the steel superstructure with wood floor at $5,300.00.

Work on this contract was started at once and the bridge is now
practically complete.

Mora County—Sapello River Bridge; Three Small Bridges.

The county commissioners of Mora county employed Mr. George
E. Morrison, of Tas Vegas, to prepare plans and specifications for the
Lridge over the Sapello River, near Watrous. Mr. Morrison prepared
two designs for this bridge. Both of these designs consisted of four
spans of fifty feet each on concrete piers and abutments; one design
was for steel trusses with congrete floor and the other for concrete
glab and girder. These plans were approved as far as the class of con-
struction and design was concerned, but the length of the bridge was
not considered sufficient. The work was advertised and bids were re-
ceived on both designs and also on any alternate plan for a concrete
bridge of the same length that the contractor wished to submit. Bids
were received by the county commissioners at Mora on August 12, 1914,
as follows:

Steel Truss Steel Truss
Bidder with with Concrete Contractor’s
Wcoden Concrete Girder Design
Floor Floor

Missouri Valley B. &
L Company ...« $16,027 $16,800 $17,250 $12,900
3 70-ft. con-
crete arches
$11,900
4 50-ft. con-
crete trusses

Pueblo Bridge Co..... 16,285 16,875 IEA0 = = it

Midland  BEAEe O0 . v svren o begnEaa o S amael $13,800
3 T0-ft. con-

crete arches
$10,300
3 T0-ft.

steel trusses

At the same time the county commissioners received bids for the
construction of three small bridges on plans prepared by Mr. George
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E. Morrison. One of these bridges was a forty-two-foot span for
Weber’s Crossing on the Mora River; one for a forty-two-foot span for
the Sweetwater Crossing on the Ocate River, and one for a steel pile
trestle of three spans of sixteen feet each at the town of Lucero.

Bids were received on these bridges as follows:

Weber's Sweetwater Lucero
Crossing Crossing Bridge
Bidder Combi- Steel Combi- Steel Steel
nation Span nation Span Trestle
Span Span
Missouri Valley Bridge &
o e SRS $1,090 81,170 $ 700 $ 780 $480
Pueblo Bridge Co. .......... . 1,625 1,600 1,150 1,250 986
Midland Bridge Co. ...... e 1,180 1,180 750 775 526

The county commissioners favored letting contracts to the Mis-
souri Valley Bridge & Iron Company, which was the low bidder, for
all four bridges ; accepting their proposition of $11.900 for four con-
crete truss spans of fifty feet each for the Sapello bridge, and their
bids of $1,170, $780 and $480 for the three small bridges, using steel
spans.

The State Engineer approved the contracts for the small bridges,

_but advized the county commissioners to reject the bids for the Sapello

bridge on the ground that he did not consider the bridge of sufficient
length for the location, This was. agreed to by the commissioners
and they requested hoth Mr. Morrison and the State Engineer to pre-
pare new plans for a bridge three hundred and seventy-five feet long, to
consist of steel trusses with wood floor and concrete foundations, Mr.
Morrison prepared two designs and bids were asked on both. After
re-advertising, bids were received by the county commissioners on No-
vember 9, 1914, as follows:

State

Bidder Warren's  Pratt Engineer’s

Truss Truss Plan
Midland Bridge Company. . Jio:, 5 $11,900 $11,900 $10,995
Missouri Valley Bridge & Tron Ty N 9,766 9,932 8,764
Penn Bridge CoMipanY oo s 14,020 13,940 11,980
Omaha Structural Steal’' Do i, 11,900 12,500 12,850
Pueblo Bridge Company. o« o 9,989 10,300 9,150
El Paso Bridge & Iron Company........ 12,720 12,904 12,474

The Missouri Valley Bridge & Iron Company also made a bid of
88,771 for the construction of this bridge, using the Warren super-
structure as designed by Mr. Morrison, and the foundations as designed
by the State Engineer.

As this was the lowest bid and was approved by all parties, the

contract was awarded the Missouri Valley Bridge & Iron Company on
this proposition.

i



(State Road No. 5—Rebuilt by County under supervision of the State)

&

BLUE CANYON BRIDGE, SOCORRO COUNTY !

BRIDGE OVER TECOLOTE CREEK, SAN MIGUEL COUNTY
(State Road No. 1—Built by State)
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Construction work has not yet started; the bridge, however, is to
be completed by April 9, 1915,

Mora County—Cebolla Creek Bridge.

The county commissioners of Mora county have decided to build
a bridge over the Cebolla Creek at a point seven miles south of Mora,
where the main highway from Mora to Las Vegas crosses the creek.
This work is to be done under the direct supervision of the State En-
gineer. Work has not yet started, but is expected to start in a short

time.
San Juan County—San Juan River Bridge.

The U. 8. Department of the Interior, Office of Indian Affairs,
let a contract for the construction of a two hundred and fifty-foot sin-
gle span steel bridge over the San Juan River to the El Paso Bridge
& Iron Company.

The State had no supervision over this work, but plans were filed
in this office as a matter of record.

San Miguel County—Kearney's Gap and Gallinas River Bridges.

The county commissioners of San Miguel county employed Mr.
George E. Morrison to prepare plans and specifications for two bridges
in San- Miguel county, one at Fearney’s Gap and one at Prince Street
in Las Vegas, over the Gallinas River.

The plans suitable for the Kearney’s Gap bridge consisted of a
gixty-foot pony truss on concrete foundations.

The plans submitted for the Prince Street bridge consisted of four
concrete spans of forty feet each, on abutments and piers.

In both cases bids were asked for both wood and concrete floor.

Bids were received by the county commissioners at Las Vegas on
September 20, 1913, as follows:

Kearney's Gap Prince Street
Bidder Concrete Wood Concrete Wood
Floor Floor Floor « Floor
Kl Paso Bridge & Iron Co.......... $2.950 $2,450 $11,200 $7,7256
Missouri Valley Bridge & Iron Co... 2,787 2.365 10,480 7,200
Pueblo Bridege Company..... . e 3,900 3,250 11,995 7,997
Midland Bridge Company........... 2,900 2,490 10,712 7,400

The Missouri Valléy Bridge & Iron Company submitted plans and
specifications for four reinforced concrete pony truss spans of forty feet
each at a price of $9,965.00.

Contracts were awarded the Missouri Valley Bridge & Iron Com-
pany for the Kearney’s Gap bridge with wood floor for $2,365, and for
the Prince Street bridge on the company’s plans for $9,965. These
plans, specifications and contracts were approved by the State Engineer
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on September 24, 1913. Work was started immediately and both
bridges were completed early in February, 1914,

Santa Fe County—Galisteo Bridge.

Prior to September, 1912, the county commissioners made a con-
tract with the Midland Bridge Company for the erection of an eighty-
foot pony truss on concrete abutments over the Atascoso A ITOy0, near
Galisteo,

The Road Board, when appointed, assumed charge of this work
and ordered the contractor not to do any more work on this bridge.
At that time construction work had just been started and the steel
delivered on the railroad at Kennedy,

When the county commissioners resumed charge of bridge work,
under the law of 1913, they ordered the work completed, and in No-
vember, 1913, requested this office to assume charge of the work which
had already been started.

Owing to the fact that material was then on the ground, this of-
fice assumed supervision of the construction work and saw that the
contractor built the bridge as per plans submitted. At the same time
the State Engincer refused to approve the plans as he considered the
bridge to be inadequate in length for the €crossing,

The bridge was completed and accepted by the commissioners on
May 2, 1914, ;

The concrete abutments for this bridge were put down to a depth
of six feet below the bed of the stream. During the high water in
July, 1914, the stream bed was scoured down helow the north abut-
ment, which settled and dropped the bridge about three feet on the
northeast corner and about two feet on the northwest corner.

The ecounty commissioners asked the State Engineer to prepare
plans for repairirg the bridge and take charge of the work. Plans
were prepared for a pier to take the place of the north abutment and
for the addition of a thirty-foot span to the north end, using reinforced
concrete for both pier and abutment and wood floor stringers on the
extension, i

Bids were received in the office of the State Engineer on November
11, 1914, as follows:

Bidder Price
Missouri Valley Bridge & Iron BRI L e e Tl oo $3,380.00
Midland Bridge ek SR R il et el L 3,250.00
Pueblo Bridge o torlen L S RS A SO R S ROl 3,433.00

The Midland Bridge Company was low bidder, but all bids were
considered to be too high. The Midland Bridge Company then sub-
mitted a bid of cost plus $550.00, or cost plus 15%. These were con-
sidered too high and were rejected.,
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Arrangements were made by the El Paso Bridge & Iron Company
to do this work for cost plus $300.00, and a contract was let to it.

Material has been ordered for this work and construction will
start during December, 1914.

Santa Fe County—Bridge Near Santa Fe.

During the summer of 1914 the old wooden culvert in an arroyo
near the Deaf and Dumb Asylum on the Camino Real at Santa Fe
washed out.

The Santa Fe County Road Board asked the State Engineer
to prepare plans for a new bridge at this place. Plans were prepared
for a reinforced concrete slab bridge, 12-foot span, on masonry abut-
ments and pipe railing.

Bids were received in the office of the State Engineer on July 18,
1914, as follows:

Concrete Slab Concrete Slab
and Abutments. Stone Abutments.
A IAEHNABOT 7000 sia s aisie pre nilh walaie aie  sn @ ey HN G o3 $785.65
A, Reingardl ......cocosessseeassdaansoniass 945.00
Thomas Havden ......eesscscerssssresacnaans 740.00 $700.00
G O CarlHoN: . i ssmamatssve e aspsne s 527.70

Contract was let to C. O. Carlson for a concrete glab and stone
abutments for $527.70. Work was completed on September 10, 1914.
The County Road Board paid $299.00 as its part of this work.

Sierra Couynty—Arrey Bridge.

The county commissioners of Sierra county requested the State
Engineer to make a survey of the site and prepare plans and specifi-
cations for a bridge over the Rio Grande near Arrey.

Plans were prepared for four pony truss stecl spans of sixty-five
feet each. The piers and abutments were designed to use 45-foot creo-
soted piling. Bids were received in the office of the county commis-

sioners of Sierra county at Hillshoro on August 29, 1914, as follows:

Extra Piling

Bidder. Price. per Linear Foot
in Place.

Midland Bridge COMDANY......:ceeeeeescnnctes $10,475.00 $0.95

El Paso Bridge & Iron Co........oovvvnreneres 10.500.00 0.90

M. F. Levy Construction Co........conrerenrees 11.950.00 1.20

Missouri Valley Bridge & Iron Co......cccnnenr 12,980.00 1.00

The bridge as designed had a steel hand rail and four-inch floor-
ing. The Midland Bridge Company, the low bidder, was asked to
make a price leaving off the hand rail and reducing the flooring to
ihree inches. The company reduced its bid to $9,000 under these con-
ditions and was awarded the contract. Material is ordered and steel
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fabricated but work has not yet started. Bridge is to be completed by
February 1, 1915.

Socorro County—Blue Canyon Bridge.

The old wooden bridge across Blue Canyon, about four miles out '
of Socorro on the Socorro-Magdalena road, became unsafe and plans
for a new superstructure were prepared by this department. The new
superstructure consisted of five lines of 18-inch 55-pound I-beams, §
four-inch wooden floor and pipe railing,

This work was advertised and bids received in this office, and the
contract let to the El Paso Bridge & Iron Company, the low bidder, on
July 1, 1913, for the sum of $772.00.

This bridge was erected on the old masonry abutments, These
abutments were in need of some repairs and some changes were neces-
eary in the tops of abutments go that the new floor would correspond
with grade of road. This work was done by the contractor at cost
plus 10 per cent.

The bridge was completed and accepted and payment made to |
the contractor on September 3, 1913, '

The extra work and percentage amounted to $124.27, making the
total cost $896.27. Ten dollars were withheld from amount due on
account of one rail fitting being broken. This fitting was later re-

| placed and full amount paid contractor.
| The County Road BRoard of Socorro county paid $425.00 ag its '
5 proportion of the cost of the bridge.
Socorro County—Nogal Canyon Bridge.
A new road was built during 1914 across Nogal Canyon in So-
corro county. A bridge of two spans of twenty-one feet each on con-
crete piers and abutments with wooden superstructure was built across
the stream bed. The work was all done by conviets working under the
: direction of a foreman from this office. This work was done in con-
i nection with the road work and cost has not been separated.
! :
Socorro County—Pueblito Crossing Bridge.
In July, 1913, plans for a bridge across the Rio Grande about 4

‘ four miles north of Socorro, were submitted by the county commission-
| ers of Socorro county to this office for approval.

These plans did not meet with the approval of this office, and
after some correspondence plans were prepared by this department for
‘ three 54-foot combination Spans over the main channel of the river
| and for sixteen 20-foot spans of wooden trestle,

' : Bids were received by the county commissioners at Socorro on
August 12, 1913, as follows :




s

BRIDGE OVER REVUELTO CREEK, QUAY COUNTY
(State Road No. 3—Built under State supervision with County funds)

BRIDGE OVER THE PECOS RIVER, NEAR FT. SUMNER.

(State Road No. 19—Combination Pony Truss and Pile structure, built
under State supervision with County funds)
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Bidder. Price Remarks.
T L £ £ vFa et | (R e SR $ 9,5660.00 Plans on file
El Paso Bridge & Iron Co......... 8,343.00 Steel spans in place of
combination
G I Conk - avssrsnvnrnmysarsamves 11,963.00 Native piles and native
- lumber
Missouri Valley Bridge & Iron Co.. 8,700.00 Plans on file
3. A. Harlan & Bob...i.siiieusiss 9,628.00 Plans on file
Midland Bridge Company.....--... 7,956.00 No bond with bid as re-
quested by law.
- Rejected.

The El Paso Bridge & Iron Company was low bidder, for $8,343.00.
This company, at the same time, submitted a bid for three 51-foot
steel spans to take the place of the three 54-foot wooden spans at the
same bridge. Contract was awarded them on this latter plan. The
plans were then changed and three 50-foot steel spans substituted for
the 54-foot wooden ones, and one 20-foot wooden trestle span added.
The width was increased to a 16-foot roadway and 60-foot creosoted
piles gubstituted under the steel spans for the 60-foot untreated native
piles. The price made for this extra material was $1,000.00.

The changes were ordered by the county commissioners at the
agreed price, making the total amount of the contract $9,343.00.

Erection work was started on this bridee early in January, 1914,
and carried out under the inspection of W. F. Jacobs, representing this
office. The work was completed according to the contract and was
accented by the State Engineer for the county commissioners on April
9, 1914.

Socorro County—San Marcial Bridge.

On October 1, 1914, the county commissioners of Socorro county
requested the State Engineer to make a survey for a bridge across the
Rio Grande at San Marcial. This survey was made on October 28 to
30, 1914. The location of the proposed bridge is just below the rail-
voad bridge at San Marcial.

An estimate of the cost of the proposed bridge will be submitted
to the county commissioners within a chort time.

Taos County—Bridge Over Rio Grande.

The county commissioners of Taos county decided to build a
bridee over the Rio Grande on a new road being built between Taos and
Caliente on the Denver & Rio Grande Railroad.

Plans for a 64-foot wooden truss were submitted to this office and
were approved March 4, 1914. Specifications for the bridge and de-
seription of piers and abutments were filed in this office and approved
May 23, 1914.

Contract was awarded the Ranchos Land & Orchard Company, but
1o work has yet been done on the bridge.
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Valencia County—Belen Bridge.

Early in the spring of 1913 the county commissioners of Valencia
county requested this department to prepare plans and specifications
for a bridge across the Rio Grande about two miles east of Belen, New
Mexico.

Plans were drawn for a bridee of a total length of 670 feet, com-

1

posed of five steel pony truss spans of eighty feet each and nine wooden
trestle spans of thirty feet each.

The steel Spans are on the east end of the bridege over the main
channel. Both steel and wooden spans have a roadway sixteen feet wide,

The piers and abutments for the steel spans consist of nine gixty-
foot creosoted piles, braced and lagged. The piers and abutments for
wooden spans consist of four thirty-foot native piles.

The work was advertised and bids received on August 4, 1914, in
the office of the county commissioners at Los Lunas, as follows:

Bidder.

Price.
M. F. Levy Construetion il oty DO VODRR SO = Rk e $18,321.00
Missouri Valley Bridge & Iron REDMY o s e 16.500.00
S el o S 17.893.00
Pueblo Bridge e AT RS 15,750.00
Western Bridee & Construection 2 A e S 16,700.00
Midland Bridge RBEY i e 16,999.00
El Paso Bridge & Iron i e S e e A 14,355.00

The El Pago Bridge & TIron (‘ompﬂn_v was the low bidder, in the
sum of $14,355.00, and was awarded the contract.
The work was under the inspection of W. F. Jacobs of this de-

partment, and has been done strictly in accordance with the specifica-
tions.

The average penctration of the sixty-foot piles has been about 42
feet below the bed of the stream.
The bridge was completed according to the specifications and con-

tract and was accepted by the State Engineer for the county commis-
sioners on February 14, 1914,

Valencia County—Rio Puerco Bridge.

On August 1, 1914, work was started on a wooden pile trestle
bridee across the Rio Puerco near the station of Rio Puerco on the
AT &S 7 Railroad, on the main Wagon road between Los Tunas
and Gallup, This river js subject to large floods which have scoured
out the river hed to a depth of thirty feet below the surrounding coun-
try. The width of the stream at the bridge site is 279 feet. The
bridge as built is twenty-five feet above the lowest point in the bed of
the stream and consists of nine spans of thirty feet each. The piles

————
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used were sixty feet long and treated with twelve pounds of creosote
per cubic foot.

I'he penetration obtained with piles varied from twenty to thirty-
five feet helow bed of stream, according to character of strata encoun-
tered.

The floor line of the bridge is about twelve feet below the sur-
rounding country, and graded approaches of six per cent were built at
each end of the bridge.

The work of grading the approaches was done by a foreman from
this office. All material was bought and delivered at bridge site by
this office.

A contract was let to the El Paso Bridge & Iron Company for the
crection of this bridge at cost plus $600.00.

The work on the bridge and approaches was started on August 1,
1914, and all work, including a mile of road east of the bridge, was
completed on November 15, 1914,

The entire cost of the work was $9,587.21, divided as follows:

Bridge o o002 $6,229.60
Road and approaches........ 3,357.61
Total -$9,587.21

This bridge was built as a portion of the work on the Los Lunas-
Gallup road, otherwize known as the Western Extension of the Ca-
mino Real.

Valencia and McIlinley counties each appropriated $5,000.00 for
this road and turned the money over to the State Engineer. In ad-
dition to this amount of $10,000.00, the State Highway Commission
has aleo spent gomething over $10,000.00 on this road, as shown by
statement in road account.

Lincoln County—Carrizozo Bridge.

The County Road Poard of Lincoln county requested the State
Engineer to design and construct a bridge on Road No. 3 (the main
north-and-south road through Carrizozo) over an arroyo about one
mile north of Carrizozo. The County Road Board paid $600.00 to the
State Engineer for its share of this work.

Material- was ordered by this offire for a wooden bridge of two
spans, one of thirty feet and one of twenty feet, on creosoted pile foun-
dations. A foreman from this office was put in charge of the work
on August 16, 1914, and the bridge was completed on October 31, 1914.
The total cost of the bridge was $1,475.11.

Sandoval County—Bridge at Domingo.

The main road from Santa Fe to Albuquerque (Road No. 1)

|
|
;.;

i
I
Ii
:




{
|
!
F
|

48 FIRST BIENNIAL REPORT OF

crossed a large arroyo at the station of Domingo. This arroyo is dry
inost of the year and when dry the sand is very deep and difficult for
traffie. During the summer months a number of large floods come
down the arroyo and make the crossing impassable. ;

Plans were prepared for a wooden bridge on 35-foot creosoted plle?.,
congisting of eight spans of 31 feet each. This work was done h:y this
office direct, under one of its foremen. The piles have a penetration of
twenty-five feet. The wood work above the floor was painted with two
coats of heavy paint. The bridge was completed on August 1, 1914,
at a cost of $2,300.00.

’Dona Ana County—Bridge Near Las Cruces.

The Organ-Las Cruces road at a point about two miles northeast
of Las Cruces crossed an arroyo which carried water only during heavy
rains. For the remainder of the time the arroyo bed was covered with
a deep, dry sand which was difficult to cross.

Plans and specifications for a concrete flooring were prepared by
this office and the work advertised. Bids were received on May 2,
1914, as follows:

Bidder Price
Bradford Lumber DT e se 2 hnni e o $790.00
JOB. MedItEor & 1800 ...\ vven s ononeonss 610.00
R e N R S e ey 585.00
Las Cruces Lumber COmMPRNY. o= o 540.00

Contract was awarded the Las Cruces Lumber Company of Las
Cruces.

The width of the crossing is sixteen feet and the length ninety
feet. The price bid was at the rate of $6.00 per foot.

It was later decided to increase the length by ten feet, which was
done at an increase of $60.00. Some extra work and materials were
also ordered at a price of $3.30, making the total cost of the crossing
£603.30. The work was completed June 30, 1914. The Dona Ana
Road Board contributed $245 for this work.

Miscellaneous Bridges.

In the construction of several roads it has been necessary to build
numerous small bridges varying from ten to one hundred feet in length.
In tnese cases the bridges have been constructed by the road foreman
in charge of the particular piece of work. Nineteen wooden bridges,
constructed of creosoted piling and with wooden stringers, flooring and
hand rails, were built between San Marecial and a point about four
miles below Elmendorf on the main highway between San Marcial and

Socorro. The total length of these nineteen bridges is six hundred and
sixty feet.

e




BRIDGE OVER MORA RIVER, NEAR WATROUS
(State Road No. 1—Two 120-foot spans—Built by Highway Commission)

BRIDGE ACROSS ARROYO, SOCORRO COUNTY

{One of 19 bridges on State Road No. 1, between San Antonio and San
Marcial—Built by State)
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Twenty-two bridges were constructed on the main road between
fsleta and Peralta. These bridges were all over ditches and varied
from five to twenty feet in length. They were all built of native lum-
ver. No abutments except heavy sills were necessary.

Two wooden bridges ten feet in length on concrete abutments with
wooden stringers and floor were built on the. road between Santa Fe
and Lamy.

\ Two wooden bridges on pile fouhdations were built in San Miguel
county on the road between Tecolote and Las Vegas. One bridge con-
gisted 'of two spans of 15 feet and one of two spans of 13 feet each.

One concrete bridge of fifteen-foot span was built by conviet labor
on Road No. 1 near Romeroville.

PROPOSED BRIDGE LAW.

There is submitted herewith the draft of an act providing for the
construction of county bridges. Tt is designed to take the place of the
tresent law, passed in 1913, which has been found to contain many
defects, principal among them being a provision giving to bridge com-
panies the right to submit plans to the county commissioners. ~This
provision is absolutely objectionable, resulting, as it does, in county
commissioners accepting the lowest bid regardless of whether the de-
gign submitted is at all suitable for the site. It will readily be seen
that it is a strong incentive to bridge companies to prepare the cheap-
est designg possible in order that their bids may be sufficiently low to
secure the contracts. Only after its acceptance by the county commis-
sioners is the design submitted to the State Engineer for approval.
This is just the reverse of what should be required, and the provision
has resulted in unsatisfactory construetion, in much confusion, and in
unnecessary expense to the counties.

AN ACT
To Provine ror THE CoxstrUcTION 0F CoUNTY BRIDGES.

Be It Enacted by the Legislature of the State of New Mexico:
Petition for County Bridge—Commissicners’ Duty—Bids.

Secrron. 1. That upon the petition of the number of taxpayers
on property mentioned in Section 3 of this Act, resident in any county
of the State of New Mexico, to the Board of County Commissioners of
the county in which they reside, for the building of a public bridge in
gaid county, it ghall be the duty of said Board, if in its diccretion it ghall
be deemed proper to build said bridge, to request, at its next regular
meeting, the State Engineer to make an accurate survey and map of the
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proposed location of said bridge and to prepare detail plans and speci-
fications, form of contract and bond for same.

Upon the submission by the State Engineer of the location, plans,
epecifications, form of contract and bond for said bridge, copies of the
same shall be placed on file in the office of the County Clerk of caid
i county and copies retained in the office of the State Engincer of New
! Merico; and the Board of County Commissioners, at its next meeting,
shall advertise for bids for the coftruction of said bridge, according to
£aid approved plans and specifications, in some newspaper published in
said county, such advertisement to be published for not less than four
successive weeks and to contain a description of the bridge, together
with a description of the place where the same is to be erected, the per-
gon from whom a copy of the plans and epecifications may be obtained,
the time and place of offering bids, the amount of the bond or check
required to accompany bids, and the terms of payment.

Al bids shall be accompanied by a check, certified by some Na-
tional bank or State bank of New Mexico, in an amount to be fixed by
said Board of County Commissioners, conditioned for the faithful per-
formance of the conditions of the bid. Tt shall be the duty of the
State Engineer to be present at the time and place of receiving bids.

Classification of Counties for This Act.

Sec. 2. For the purpose of this Act the counties of the State i
ehall be divided into the following classes: '
Class A.—Counties where the taxable valuation is over $4,000.000
| at the time of filing the petition, as provided for in Section 1 of this
| Act.
fr Class B.—Counties where the taxable valuation is under $4,000,000
| and more than $2,000,000 at such time.
-Class C.—Counties where the taxable valuation is $2,000,000 or
less at such time.
Number of Petitioners Necessary.
{ SEC. 3. The number of signatures of taxpayers on property, upon
! the petition mentioned in Section 1 of this Act, shall be as follows:
: In counties of Class A, 400; in counties of Class B, 200; and in coun-
ties of Class C, 100. .
| b

Bids—Commissioners’ Duty—Contract—Bond.

: 8Ec. 4. That upon the receipt of bids for the construction of said
bridge as provided for in Section 1 of this Act, it shall be the duty

1 of the Board of County Commissioners to accept the lowest bid made
| by a responsib!e person, firm, or corporation, and in conformity with
| ' the provisions of the advertisement therefor, the Board having a right
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to reject any and all bids submitted, and to re-advertise if it is deemed A v
advisable; and to enter into a written contract with said person, firm . i

or corporation submitting such lowest bid, for the construction of said [
bridge. !

The contractor shall furnish a bond, with sufficient sureties there-
to, in the sum of the contract price, conditioned for the faithful per- {1
formance of the conditions of said contract. i

Tax Levy. . i

Sec. 5. Upon the acceptance of such bid as provided for in Sec- fitl |
tion 4 of this Act, the Board of County Commissioners shall at the
time of the making of the next annual levy of taxes for county pur- (it |
poses, make a levy and assess the tax upon all taxable property in such :,E f
county in the amount of the contract for the construction of such i
bridge or bridges, and shall cause such tax to be extended upon the |
assessment roll of the county, which tax chall be collected in the man-
ner now provided by law for the collection of other taxes; provided,
that no such tax shall be levied in any county in any one year in ex- il |
cess of five mills upon each and every dollar of taxable property in i
g2id county.

Construction Contract—Limit of Amount,

Sec. 6. No Board of County Commissioners shall enter into a
contract for the construction of any bridge, or bridges, requiring the
expenditure of more than three times the limitation of the annual levy
provided for in Section 5 of this Act. I

Supervisor for Construction—Construction Paid When Bridge Accepted.

Sec. 7. The Poard of County Commissioners shall employ the
State Engineer to make a survey and map of the proposed location: to f
prepare plans and specifications and to supervise the erection of bridges,
and he shall be reimbursed out of said bridge fund by caid county for

all actual and necessary expenses in making the survey of the proposed *
location, in preparing the plans and specifications and in the super- |
vision of work in progress, upon presentation of itemized bill. No ik
bridge constructed under this Act shall be paid for until the same has i
been duly approved by the State Engineer and has been approved and 5}1
received by said Board of County Commissioners, who shall then issue ill

warrants on said Special Bridge Fund, or other certificate of indebht- 1
edness in favor of the contractor for balance due him. f
Sec. 8. All acts and parts of acts in conflict herewith are herchy ik
i

i

repealed,







IRRIGATION, POWER PROJECTS AND
RIVER PROTECTION

The present incumbent assumed the duties of the office of State
Engineer July 10, 1912. The regular biennial report for the years 1911
and 1912 was due at the end of the fiscal vear of 1912, but it was found
that it would be practically impossible, for many reasons, to issue a re-
port for publication at that time. A report of the affairs of the office
was submitted to the Governor, but owing to the fact of the office chang-
ing officials, the report intended for publication was never printed for
circulation. So in the report that is now being submitted, which covers
the two-year period in detail, considerable relating to the previous two
years will be found. In a report of this kind, which concerns many
undertakings throughout the state, much of the detail of operations and
accomplishments must be omitted. In connection with some of the ir-
rigation projects that have been examined, reports of studies made are
along technical lines and involve many pages of computations, data and
tables which are upon file for publie information in the office. These
are referred to from time to time, the report dealing more with conclus-
ions and results shown by these reports than with the great mass of de-
tail that they contain.

Mr. A. S. Kirkpatrick, clerk, in charge of applications for permits
for the use of the public waters, reports that during the period covered
by this report, 55,206,69 acres have been put under water through ap-
plication to my office, and the applications filed contemplate the ir-
vigation of a total of 1,842.798 acres. Reports based on the progress
made in construction work indicate that by December 30, 1917, fully
500,000 acres should be watered and under cultivation, under the 1907
law. A conservative estimate places the total amount of land now under
irrigation in the state at 797,312 acres.

During the period from October 29, 1912, to November 30, 1914,
of the 244 applications filed, 178 were filed for irrigation purposes.

Studies of the Ft. Sumner Irrication Project have been made, and
these are referred to in detail in this report. Also, conclusions from
existing records are given.

The progress of water power development has heen slow, but seven-
teen applications, contemplating the development of a total of 12,463
horse-power, have been filed. A special study of the Woody-Renehan
power project on the Rio Grande in Taos county has been made, and is
given in detail in this report. The report is published to show compari-
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sons and to draw inferences from projects similarly located in canyons,
wherein small reservoir capacities are available,

Stream gaging has been carried on extensively, and the results are
| published annually in separate volumes, at the beginning of the year.
| At Lake Charette, the only Carey Act Projeet in the State, little
progress has been made. Some canal construction has been accomplish-
ed, but at this time, due to lack of sufficient funds to finance the pro-
ject successfully, all work is at a standstill.

The selection by the State of 30,000 acres of land, known as State
Selection No. 1, contemplated the irrigating of this area from the waters
of the Red River, by the Red River Land and Water Company. Noth-
ing has been done o far in the Red River district of Taos county, but
the present owners of the water rights there are hopeful of accomplish-
ing something during 1915,

The supervision and construction of the jetties on the Rio Grande |
was carried out by Mr, S, §. Carroll.

In the improvement, of the tio Grande all hut $1,103.62 of the
$24.134.33 appropriated by the legislature was expended. Of the bal- |
ance existing $379.59 is due Sandoval county under the provisions of
H. B. No. 146, approved June 11,1912,

The Hydrographic Survey of Santa Fe and Chico Rico creeks is
being conducted under the supervision of Mr. S. S. Carroll. These sur-
veys are for the adjudication of the water rights on these stream systems.

In connection with the project of sinking wells on State lands, pre-
parations are being made for the sinking of several wells in the Es-
tancia Valley, Torrance county,

IRRIGATION.

|

|

! : ' :

| Although during the past two years there have been frequent claims
i that it was practically impossible to obtain financial assistance for irri-
| .f gation projects, activity along these lines has by no means been at a
i standstill in New Mexico. Construction work on many of the larger
4 projects has been progressing consistently, and a number of these enter-
J prises are nearing completion. During the past year something over a

hundred of the smaller projects have filed proofs of the completion of

T their works and proofs of the actual application to a beneficial use of
] the water. At this time there are a number of bona fide projects at the
| point of commencing actual construction as soon as the weather condi-
! tions permit,
i As previously stated, out of 244 applications for permit to appro-
’3 priate the public waters of the State of New Mexico . filed during the

4 peried from October 29, 1912, to October 31, 1914, 178 were filed
{ for irrigation purposes. Of the total of %44, 66 were cancelled or re-
li jected. Of the 178 filings for irrigation purposes, 125 have been ap-
| ;
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proved and 53 are pending. There were 17 filings for power and min-
ing purposes, 12 of which have been approved and 5 pending. The to-
tal area intended to be irrigated under the projects outlined in the 178
applications is 189,737 acres. The applications call for 1,283 second-
feet and 154,360 acre-feet of water for full cultivation, as contemplated
by the plans made.

The data, as taken from the records, is given in the following
table in detail :

Irrigation Data.

October, 1912, to Novemkbker, 1914,

[  TOTALS
| Sec,
DRAINAGE | Appr'v'd | Pending | Ac. Ft, Acres Ft. Ap'n
Ac. Ft, .76 | 49,700, -.! (;g_g‘o_.;_?a i R
Rio Grande Acres .24 37,405, | 49,140.24
Sec. Ft 9.14 | 93.33 || 152.47
App'ns . : |-t 16
Ac, Ft. 250. | 250,
Mimbres peres 11,835. 1,097,17 12,932.17
Bee, Ft, | 150.76
App'ns I 28
Ac. Ft. 4,000, [ 4,000,
Pecos Acres 6,264.73 | 13,647.52 | 18,912.256
Sec. Ft 66.79 97,63 | 164 42
App'ns 31. 18 44
Ac, TFt. 5,090, 28.367. | 33,457.
Canadian Aoves 49656 | 28,0132 | 32,978.8
Sec. Ft, 22.356 168.95 | 191.3
App'ns / 16. b, i 21
Ac. Ft. 8,187. |18,185, {21,372,
N. E. New Acres 4,742, | 1,917. 6,659.
Mexigco Bre.. Ft. 1874 22.8 41 54
App'ns 8, 4. 12
Ac. Ft, 23,9025 33,902,56
San Juan Leves 40,940, 14,000, 54,940,
Sec. Tt. 238.5 140, 378,56
App'ns 5. [
Ac. Ft,
Gila Aeres 50. 50. 100,
' See. Ft 0.71 1. 1,71
App'ns 1. 1 2
Ac. Ft, 2,174, 2,174.
Alamogordo Feres 11,095, 2,280, 13,375.
Sec. Ft. 158,15 34.28 192.563
App'ns 1. 11, 18
Ac. Tt.
Rio Puerco Acres 700. 700,
of West Bee. Ft. 10, 10.
App'ns 1. 1

154,360.26 189,737.46 1,283.23 178

Irrigation Projects.

The records of this office show that a total of 55,2-06.69 acres of
land is now under cultivation, the owners having completed their rights
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under permits issued under the law of 1907. For this acreage there has
been issued rights for use of water to the amount of 616,78 cubic feet
per second, or a duty of 1 cubic foot per second for each 89.5 acres.

In addition to the above total, there are permits and applica-
tions for permits of record that contemplate the cultivation of a total of
1,842,708 acres. The progress in the construction of the works neces-
sary for the irrigation of this immense acreage indicates that nearly one-
half are about completed, and under this partial construction there is
being supplied to units of some of the projects water for beneficial use.
The units that are being watered beneficially are estimated to total about
5%, or 92,135 acres. This amount, added to the 55,206 acres with com-
pleted rights, gives a total of 147,342 acres irrigated through application
to this office under the 1907 [rrigation Law. Should the work go on to
completion in connection with all the permits and applications for per-
mits of record called for in the next two years, it is est'mated that fully
500,000 acres will he under irrigation through licenses to appropriate,
issued by this office.

Estimates of total acreage under irrigation in the State are arrived
at from the records in the office, and from the irrigation census obtiined
from the Federal reports. The 1910 report of the Department of Agri-
culture gives approximately 650,000 acres in the state, other than the
acreage shown hy this office and outlined above, making a total of 797,-
342 acres under cultivation by irrigation,

Irrigation by Pumping.

Applications must be made to this office for permits to pump from
any stream system. Applications for use of water from the rivers by
pumping proceed as applications for diversion. The law does not re-
quire permits from this office to pump from wells for irrigation, thuugh
considerable study has been given to the collection of data as to the cost
of installation, cost of operation, and the results obtained by this meth.
od of irrigation. TIrrication by pumping has been extensive, particular-
ly in the Pecos and Mimbres Vallevs. In the Pecos Valley the pumping
is direct from the river, while in the Mimbres Valley the pumping is
from the underground waters by wells. The records of the office for the
last two years show that in nearly every instance where an appropriation
is granted from the Pecos, that the method is by pumping from the river
rather than by direct diversion. Indirectly, the activitics along this line
in the Mimbres Valley, in the vicinity of Deming, the water supply be-
ing from wais, have had some supervision through this office under
authority of the State Land Commissioner.

W ——————
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Rio Grande Project.
(U. S. Reclamation Project.)

The Rio Grande Project consists of the proposed irrigation of the
lands adjacent to the bed of the Rio Grande south of Elephant Butte.
New Mexico, extending to Fort Hancock, Texas. This is to be accom-
plished by the construction of a dam across the Rio Grande at Elephant
Butte. The flood waters are to be stored and hy a series of diversion
dams along the river the water is to be diverted to the irrigable areas.

Elephant Butte Dam.

Elephant Butte is the name applied to an extinct voleanic neck ly-
ing close to the Rio Grande, 12 miles west of Engle. The Rio Grande,
in the course of its windings through New Mexico, has cut its way deep-
Iy into the sandstones, forming a canyon for about three miles in length.
The Butte is at the upper entrance of this canyon. The site for the dam
is about 2,000 feet below the Butte. The proposed dam is now nearing
completion and water will probably he stored for use during the irrigat-
ing season of 1915. The dam is about 75% completed. The reservoir
has a capacity of 2,630,000 acre-feet at the spillway elevation of 4,407
feet above sea level.

The proposed area to be irrigated under this project is 180 009
acres : 110,000 of this acreage is in New Mexico. The principal products
are alfalfa, corn, fruit, melons, vegetables and wheat. Tt is estimated
$10,000.000 will be expended in the development of the project.

Carlsbad Project.

The Carlsbad Project is located in Eddy county and derives ite
water supply from the Rio Pecos.

The irrigation plan of the Carlsbad Project provides for the stor-
age of water in Lake McMillan on the Pecos River near Lakewood, New
Mexico, and a storace and diversion reservo'r on the same river near
Carlsbad, New Mexico, controlled by Avalon Dam, and the diversion of
water from Avalon Reservoir into a canal system, which irrigates lands
on both sides of the Pecoz River in the vicinity of Carlsbad. All feat-
ures of this project are completed. The principal features of this pro-
ject are two earth and rock fill dams, one of which has a core wall; a
conerete flume or aqueduct spanning the Pecos River, having four archas
of 100 feet each: a reinforced concrete siphon, six feet in diamteer and
400 feet long, under Dark Canyon; about 120 miles of canals and lat-
erals and a concrete headeate structure at each dam. No. 1 Spillway at
Avalon Dam is a concrete structure with circular cvlinder gates 21 feet

“in diameter, which discharge water through two 100-ft. concrete lined

tunnels into the river channel. Two other spillways, one of concrete and
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the other of earth, are at the diversion reservoir. Al checkgate, spill-
way and headgate etructures on the canals and turn-outs on the laterals
are of concrete construction,

The water supply from the Carlshad Project comes from the Pecos
River, with a drainage area of 22,000 square miles,

The area for which the service is prepared to supply water is 20,261
acres. The area irrigated during the season of 1913 was 14,260 acres.
The length of the irrigation season is frem March to November, and
three weeks during the winter, making a total of 250 days. The char-
acter of the soil for the irrigable area is a fertile alluvium. The prin-
cipal crops grown are alfalfa, cotton and miscellaneous fruits. The
principal markets are Carlshad. New Mexico; Kansas City, Mo.; ChLi-
cago, I1l.; Denver, Colo. : New York City, and towns in the State of
Texas.

Irrigation for the Indians,
(U. S. Indian Irrigation Service.)

Several projects under construction and operation by the U. S. In-
dian Trrigation Service gre progressing rapidly. :

Zuni Project. This project is on the Zuni Indian Reservation
i about 45 miles south of Gallup, in McKinley county. The source of the
| water supply is from the Zuni River and at the storage reservoir the
! drainage area is 6559 Square miles. The stream has no permanent flow,
i all waters stored being from the flood run-off, which has averaged ahoui
f 21,000 acre-feet per annum for the past ten vears. The first dam was
constructed in 1908 and its usefulness was destroyed by the big flood in
September, 1909, in washing out the spillway and part of the dam ad-

joining. This work Wwas repaired and there is now 4,000 acres under
cultivation.

Hogback Canal. This canal was built for the Navajo Indians
and takes its water from the San Juan River below Farmington, in
San Juan county. Al] of the structures are of the best type for perman-
ency and there are many of them. The main canal system has been com-

pleted and the lateral ditches are to be built this winter and in the
i spring of 1915,

| San Ildefonso. For 3 long period of time efforts have been made
to secure water for this Pueblo from the Rio Grande, and several

ditches have been built and rebuilt, but it has been imposgible to hold a
heading,

The Indians have two small ditches from the Rio Pojuaqus, a
stream which carries water a part of the year, but which during the sum-
i . mer is usually dry excepting after rains. The people living further up

: the stream take all of the low water supply, leaving nothing for the In-
i dians. Tt was found possible to develop an underground supply, and at
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ments demonstrated that it could be brought out by gravity on account
of the steepness of the valley.
The development consisted of digging an accumulation chauwler |
10x10 feet, the bottom of which is ten feet below the level of the ground. ‘5 '
!

|
|
first it was supposed that it would be necessary to pump it, but experi- ‘é

This chamber is lined with concrete and has a concrete cut-off wall on
! the lower side, 7 feet below the floor. The floor is laid with large con- i 'l
crete blocks, which are bedded in the coarse gravel, allowing the water i
to come through the interstices between the blocks. Five 127 wells have !E I
been put down by hand, 7 or 8 feet below the bottom of the e'smber, It |
' the water rising in these wells and flowing out into the ditch, which is |'
built at such a grade that it comes out to the surface of the ground in || i
about half a mile. One and one-half second-feet have been developed by Il
this method, and it is believed that by putting the wells deeper, a mueh I
greater flow may be secured and experiments will soon be made. Shonld J
the drilling not prove as effective as expected, it is quite probable that | !
by laying a line of tile pipe, either parallel to or across the bed of the i ]
I
?
.

stream, a considerable quantity of water can be developed and turned l
into the ditch. The development now is one that is doing much goad for [
!

the Indians and further work is looked to with interest.

Private Irrigation Enterprises. i
\ > fl
Ten Lakes Land Co.—The Placita Fanch Company. i i

(The J. D. Hand Irrigation Project.) 114

This project is located in San Miguel and Mora counties, some fif-
teen miles north of Las Vegas. The problem involved is the irrigation
of about 55,000 acres of land with the waters of the Mora, Sapello,

Coyote and Cebolla drainages. The watershed is situated on tha wast- ]
ern slope of the Mora range and has an area of about 623 square niles, i
at an elevation from 7,000 to 12.000 feet ahove the sea. it

Three reservoirs are proposed in the building of this proiect; cae,
a storage reservoir of 90,000 acre-feet capacity on the Mora River. and E
two smaller equalizing reservoirs, one each on the Sapello and Cebolla, Ik
of 25,000 and 20,000 acre-feet, respectively. There is about a 16-inch i
rainfall in the vicinity of the acreage to be irrigated and the available B

records of run-off indicate a plentiful supply of waler for storage and
direct diversion.

The project is now owned by Mr. Edward F. Shellaberger i De
Kalb, Tllinois. Many important and extensive developments are under
immediate consideration for furthering the construct’on of the project.

A large area is at present under irrigation from a number of lakes thut '
are utilized as reservoirs. All lands heretofore sold under this project
were sold under the J. D. Hand administration. At this time Mr.
Shellaberger has not placed any of the land on the market for sale. The
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lands are adapted for the growth of sugar beets, alfalfa, wheat, batley,
field peas and fruit, and for truck gardening.

Miami Project of Farmers’ Development Company.

The Miami Project of Colfax county, near Springer, New Mexico,
was started by the Farmers’ Development Company in the fall of 1906.
At that time this company purchased about 20,000 acres of land in the
Valley of the Rayado River. To provide water for irrigation the watcra
of the Rayado and tributary streams were immediately filed upon.

The company has been constantly engaged in the work of irrigation
construction, farming and colonization from that time to the present.

The gravity system of irrigation is employed, consisting of intake
canals from the streams, storage reservoirs and distributing canals. At
the time of the last report from this office, intake construction from
the Ravado River and from Moras and Heck crecks into Reservoir Nu.
2 had been completed, together with distributing canals, and that por-
tion of the system was in operation.

Since that time the capacity of Reservoir No. 2 has been practicslly
doubled by new construction—increasing the height of the dam and
dikes,

The second unit of the system, consisting of Reservoir No. 4 I
rectly upon the Ravado, and Reservoir No. 6, on Moras and Heck creeks,
with canal connecting Reservoirs No. 1 and No. ®, is largely completed.
Reservoir No. 6 and the distributing canals are in operation, and the

dam of Reservoir No. 1 is more than one-third completed and in opera-
tion.

di-

A series of dry years made the company somewhat skeptical of the
sufficiency of its water supply, and it accordingly established later fil-
ings on the Uracca and smaller ftreams north of the Ravado. The in-
take canal from these streams will deliver water into Reservoir No. 1.

Of the 10,000 acres to he reclaimed, about 6,000 are now under
cultivation. Of this acreage ahout 800 acres are in young commercial
orchards, about 1.500 in alfalfa, and the balance in small grains, corn
and the varied crops adaptable to a temperite climate.

There are upon the lands about fifty homes, mostly moderr. and
well improved, housing a population of over three hundred people.

The enterprise, while not large, has been singularly successful. The
original company, which is st in full charge, has always kept its credit
clean and is among the few irrization companies which have never had
to undergo any sort of a reorganization,

Many of the homes of resident farmers have been built out of pro-
ceeds from the land. The people have provided for themselves {he fin-
est of church and school facilities, and have embellished their homes so
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that the Miami settlement presents the appearance and offers the ad-
vantages of a very much older community.

Individual farmers are making from $1,000.00 to $2.000.00 per
year. The most successful farmers are developing commercial orchards
and at the same time, through the aid of Indian corn, the small grains
and alfalfa, are specializing upon the raising and fattening of hogs and
other livestock.

The Bloomfield Irrigation District.

The Bloomfield Irrication District was organized to take over the
canal of the Citizens’ Ditch and Irrigation Company, which ditzh irri-
gates about 7,000 acres of fine agricultural and horticultural lands s uth
of Aztec, San Juan county.

The canal is all completed and was successfully operated during the
past geason with a minimum expense of maintenance, owing to the first
class construction of the canal. The water is taken from the San Juan
River, which river had a surplus this year of 1,610,000 acre-feet of
water ; hence the water supply is unfailing.

The land under the canal is mainly mesa land, being on the
Bloomfield and Salmon Mesas; high sloping land, free from alkali, and
with danger of seepage eliminated.

The settlers are improving their farms, and stocking them with
livestock. They have built up a desirable community to locate in, hav-
ing a fine stone school house, a church, two stores and social organiza-
tiong for the young.

The land values are very low. and it is an ideal section for the prac-
tical farmer, or for the location of a colony.

The James Reservoir. (Permit No. 710.)

This reservoir is located at the head of Corrumpa arroyo, Union
county, and is to store 1.500 acre-feet of water, and the project will ir-
rigate approximately 1,500 acres in add’'tion to the 287 acres claimed
under Permit No. 485. The crops that have been grown to advantage in
that section are corn, flax, wheat, oats ang alfalfa, and on an average
have shown a good yield.

The elevation is 6,500 feet, and the rainfall averages about 14 inches,
although this last year it has been recorded at twenty-four inches. With
a 14-inch rainfall it is believed that the duty of water will be very low,
and it has been estimated that as high as 150 acres can be cultivated to
advantage on a second-foot of water.

There have been completed up to December 1st, 1914, a core wall
and earth works which cost $17,000.00. The earth work and rip-rapping
to be done in 1915 to complete the works will cost about $25,000.00, so
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that it is estimated that the storage works, when completed, will have
cost not less than $42,000.00 in all.

Antelope Valley Irrigation District.

This district was the outcome of the failure of the French Land &

Irrigation Company to complete its works under the six permits to divert
and store the waters of the Cimarroncito, Ponil and Bremmer Creeks and
Vermejo and Cimarron Rivers, The farmers proceeded under the 1909
Irrigation District Law, Chapter 109, hy taking the case to the District
Court after it was decided that the French Land & TIrrigation Company
had abandoned its rights during the summer of 1910, and the Cotrt then
deereed the rights of the said company to the farmers that were kunown
and organized under the name of the Antelope Valley Irrigation Dis.
trict. The said district then proceeded, in accordance with the provis-
ions of Chapter 109, by calling a meeting of the directors on November
17, 1913, and resolutions were Passed resolving diligently to prosecute
to completion Reservoir No. 1 and the West Reservoir and canals for the
proper irrigation of what is known as the South Tract, containing 19,-
500 acres, which includes 5,000 acres already irrigated. After this meet-
,' ing a copy of the proceedings, along with an engineer’s report on water
supply, were submitted to the State Engineer and the certificate was
. issued in accordance with {he said Chapter 109,
! The duty of water as estimated from the acreace ah‘cad}( irrigated
is one and one-half acre-feet. The value of the 19,500 acres of land in
the South Tract now runs from $75.00 to $100.00 an acre, and all land
is susceptible to irrigation under the project as proposed, and the cost
to complete the system will be approximately $12.00 per acre.

Bonds are to be issued and sold, and it is thought that sufficient
funds will be secured to commence construction next spring and push it
rapidly to completion.

Lake Charette Land & Irrigation Company.

| This project is covered by two permits to appropriate by diversion
_; and storage from the Sweetwater and Oecate Creeks, and was formed un-
i der the provisions of the Cavey Act by submitting a bond in the sum of
| $8,500.00 in accordance with the contract between the said Lake Char-
ette Land and Irrigation Company and the State Land Commissioner.

i | Since the permits were allowed three extensions of time have been
i1 granted, but the last extension of one year, given on April 6, 1914, was
il i granted after some deliberation on the part of the State Engineer and
| .I s the Land Commissioner., The company represented that the works
i : would be completed by May 4, 1915, and the time was extended ac-

cordingly.
Construction has not been pushed on this project as promised, and
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at present it looks as though the parties interested are going to default
m their contract with the Land Commissioner and lose priority under
their water rights.

The Ranchos Land & Irrigation Company,

During the past two years there has been constructed about eight

miles of the main eanal, in which was involved the most difficult features -

of the work, such as solid rock excavation and the erection of one and
one-quarter miles of steel flume. The completion of a road around the
highwater line of the two reservoirs, with necessary bridges and culverts,
the roads through the tracts to be irrigated, and financial aid to the road
to Taos Junction on the Denver & Rio Grande Railroad, are other feat-
ures of the work carried out during this period. Some preliminary
work at the upper dam site has been undertaken, but no construction of
the dam itself.

The project involves storage in two reservoirs of a total of 5,200
acre-feet, to irrigate 7,000 acres in the Gijosa Grant in Taos county.

The Maxwell Irrigation Project.
(The Maxwell Irrigated Land Company.)

This project is located in Colfax county and receives its water sup-
ply from the Red River drainage. A great amount of work has been ac-
complished during the past two years, so that in the spring of 1915 half
of the proposed tract to be put under water will be available for cultiva-
tion.

The Eagle Tail Ditch, with a capacity of 500 second-feet, has bheen
completed from Crow Creek to the Hebron Reservoir, a distance of 13
miles. The total length of the ditch will be nineteen miles, and the total
cost $190,000.00.

The greatest engineering difficulty encountered in connection with
this ditch was the crossing of the Red or Canadian River, which was ac-
complished by a concrete twin tube siphon with a length of 418 feet over
all, and an extreme depth of 37 feet, each tube heing 6’ 3” square inside
measurement, with each of the corners filled in for one foot on a 45-
degree angle.

Excavation for this siphon was very difficult, owing to quicksand
and a large underflow in the bed of the river.

Other minor items on the ditch are the undercrossing, where the
ditch crosses under the A. T. & S. F. Railroad, in a concrete twin tube
conduit, with 75 feet spillway for surplus and flood water; the Willow
Arroyo Dam, being an earth embankment 968 feet long with a maximum
height of 35 feet, provided with concrete conduit and sluicing gate, and
two epillways, each of 100 feet width, located at each end of the dam;
the through cut, a cut-off through a spur of a hill, being 1,500 feet long




64 FIRST BIENNIAL REPORT OF

with a maximum depth of 43 feet, and the Crow Creek Chute, where the
ditch has a fall of 22 feet in 500 feet, this being accomplished by chang-
ing to a concrete chute of much smaller cross-section, constructed on a
grade of 4 feet to 100 feet, with a concrete drop or regulator at the top,
to prevent influencing the flow in the d’t=h above this point.

In this chute the water has a velocity of 26 fect per second, a3 near
as can be determined, with no perceptible erozion of the concrete lining.

The Hebron Reservoir Dam was completed in October, 1913, and
impounds 7,000 acre-feet of water, with a dam 3,100 feet long and a
maximum height of 36 feet from the valley bottom, and 57 feet from
the creek hottom.

Considerable difficulty was experienced during and shortly after
the construction of this dam, owing to enormous floods in the Chico
Rico Creek, across which the dam is built, one such flood occurring in
June, 1913, when the dam was only partly constructed, but owing to the
fact that the construction camps were still there, and a great many men
available, no serious damage resulted.

Another such flood ozcurred from May 1gt to 5th, 1914, at which
time the dam broke and a gap some 200 feet wide was washed in the em-
| bankment.

This dam is provided with outlet for the Eagle Tail Ditch, consist-
[ | ing of a concrete triple tube conduit, with gate tower on inside of dam,
|
|

each tube being 4 feet square, inside measurement.

The spillway is situated 2,200 feet from one end of the dam and
900 feet from the other, and is constructed of a heavy houlder rip-rap
foot'ng, filled and covered with concrete. The spillway is 202 feet wide
at the center line of the dam, converging to 100 feet in width at a point
100 fxt from the dam line, which width is continued a distance of 600 ’
feet. the first 200 feet being on a 2% grade and the other 500 feet on a
0.7% grade. )
8 On the center line of dam the spillway is provided with a series of
15 hydraulic pressure bear trap gates, 5 feet in height, the tep of gates
being at the normal H. W. T. of Reservoir, to be used in emergency
cases.
,  Work on the repair and strencthening of this dam iz now heing
pushed. with the intention of having it ready for service for the early
spring flow of 1915,

Total cost of the dam was $125.000.00, and the repairs strengthen-
: ing it w'll cost approximately $30.000.00.
i During the big floods of June, 1913, the old timbe: nila raek [ill
il diversion dam, for the Vermejo Low Line Diteh, on the Vermejo River,
{ | was washed out. and a new structure of concrete, founded on biruher
& i ’ piles, was completed in August, 1914, at a cost of $20,000.00.
This dam is 300 feet long and 5 feet high, designed as an overflow

S e
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dam, and will handle water to a depth of 8 feet over the crest; the crest
being at a point two feet above the grade of the headgate for the Low
Line Ditch, and provided with a series of twenty-five 12-foot by 4-foot
automatic drop shutter flash boards, which can be raised by small hand
winch, traveling on a suspension bridge overhead.

The headgate consists of nine openings, each 4 feet wide by 6 feet
high, operated by wooden gates and lever, and joining the headgate and
dam, and extending for 50 feet in front of the headgate is a concrete
sluicing basin or sand trap, provided with three gates, each 2 feet high
by 3 feet wide, through the base of the dam.

Extensive cleaning and repairing of the Vermejo Low Line Ditch
is now in progress, the intention being to complete the work before the
carly spring run of water in 1915.

Owing to a break in the grade of this ditch at Lake 5, being about
5 miles from the headgate, at which point the old grade changed from
4.22 feet per mile to 2.64 feet per mile, considerable difficulty was en-
countered in the operation, owing to the large amount of silt and sand
deposited in the ditch.

The grade is now being changed to 3.96 feet per mile from the
headgate to Lake 5, and the ditch widened to 36 feet on the bottom, in-
stead of 32 feet as formerly, in order to give the same capacity.

At Lake 5, gates for discharging a portion of the water, and prac-
tically all the silt, into Lakes 5 and 7-8 will be installed, and it is be-
lieved that the silt difficulties can be overcome.

Numerous laterals have been constructed, and steel lateral gates and
measuring weirs are being installed at all the farms, and measurements
of the flow of water at each farm are taken twice daily.

Some 12,000 acres are now being cultivated and supplied with water.
The water system, as outlined to be completed by March 1st, 1915, will
supply 20,000 acres, the aggregate storage capacity of the nine reser-
voirs now completed being approximately 20,000 acre-feet, and condi-
tions being such that these reservoirs can be filled twice during each sea-
son,

Total construction work on the irrigation system to date amounts
to $728,000.00, and additional items to complete the system for 40,000
acres will amount to §467,500, bringing the total cost to $1,200,000.00,
or approximately $30.00 per acre. :

Fort Sumner Project.

Several plans for irrigation on a large scale have been proposed for
the watering of the lands in the vicinity of Fort Sumner from the Pecos
River. There is an unlimited area of land suitable for crop production,
hordering the Pecos in Guadalupe, Roosevelt and Chaves counties. A
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supply of water by storage is available for the reclamation of this land.
In 1903 and for several years thereafter the U. S. Reclamation Service
made investigations over this area and developed the Urton Lake Pro-
ject. This plan confemplated a diversion some four miles above Fort
Sumner, carrying the water to Urton Lake, thirty-eight miles below, the
luke to be used as a storage reservoir. This proposed project was aban-
doned by the Reclamation Service and all the data and field notes col-
lected became the property of the Carey Act Land Board of the State of
New Mexico. The Urton Lake, Land & Water Company then came into
the possession of the water rights, and after further study of the possi-
hilities in that vicinity, prepared plans for storage in reservoirs above
Fort Sumner, with the idea of watering lands more in the immediate
vicinity of Fort Sumner.

Upon the Pecos River, both above and helow Fort Sumner, a num-
ber of filings for water are of record and in various stages of progress.
To enter into a discussion of the many legal phases encountered and
prospective, is not within the province of this report. Some of the fil-
ings have been approved by this office and some by the Board of Water
Commissioners, and no doubt instructions will be sought in the higher
courts for adjudication of these rights, and particularly the rights of the
Reclamation Service.

In 1910 investigations were made as to the water supply and stor-
age possibilities by the Henderson Engineering Company, of Durango,
Colorado, for the Alamo Irrigation Project, involving the storage of
water in the reservoir sites above Fort Sumner, and the use of the water
on the lands east and west of the river surrounding Fort Sumner. As
the lands had been tentatively withdrawn to consider it as a Carey Act
Project, the report covers this project, proposing the reclamation under
the Carey Act of 98,000 acres of land. Two reservoirs of a combined
storage of 400,000 acre-feet are considered. The estimated cost of the
whole project is $2,751,625.00, the per acre cost being a little over $28.00.
An estimate is made by this company of 195,301 acre-feet run-off avail-
able for storage.

During August, 1912, at the invitation of Mr. D. J. McCanne, man-
ager of the project, the State Engineer made a trip over the TEServoir
sites and some of the land areas to be irrigated.

Since then T have made studies of the water supply and other con-
ditions. An automatic gaging station was immediately established at the
site of the Alamo dam, and the records have been continuous from Oc-
tober 11, 1912, to date. Seepage measurements have been made along
the river from Ribera to Fort Sumner; also investigation of the geologic
section of the Alamo dam site and studies of the soil in the proposed ir-
rigation district.

Tn March, 1910, a seepage measurement of the Pecos, between Ri-
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bera and Fort Sumner, was made and is published in the Second Bien-
nial Report of the Territorial Engineer. In this investigation a rise in
the river was noted, and at a higher stage of water than when the meas-
urement was made in October, 1912. A second seepage measurement
was made in October, 1912, at a lower stage of water to verify the earlier
measurement made at a higher stage, and to detect any error that may
have been in the first measurement, occasioned by a rise that occurred
during the first measurement. The two measurements are plotted on
cross section paper, distance from Ribera being taken as abscissa, and
discharge in second-feet as ordinate. The measurements were made by
Mr. C. J. Emerson under the direction of this office. During the period
from October 10th to October 20th, while the measurements were being
carried on, the gage heights at Cowles, Anton Chico, Santa Rosa, Alama
Dam site and Fort Sumner show a uniform state of the river. There-
fore, the seepage investigation should give accurate results. Referring
to the curve as indicated on the section indicated. it will be seen that the
water begins to sink in the vicinity of the Pecos Dam site, about four-
teen miles above Anton Chico, the flow at this point being about 40
second-feet; at Anton Chico it i§ 25.4 second-feet ; three miles above La
Cueva it is 26.3 second-feet, falling off to zero discharge at a point
about two miles above Los Colonias. At a point about seven miles-ahove
Santa Rosa the flow begins again, and is about 15 second-feet at the
Santa Rosa gaging station. Rito Creck, just below Santa Rosa, dis-
charged 27.7 second-feet into the river. All along the source of this
creek water boils up from the ground, and all along the river in this vi-
cinity return seepage is very apparent. TFour miles below Santa Rosa
there was a discharge of 76.7 second-feet from the river, and of 4 second-
feet from the irrigation ditch at this point, which finally empties into
the river at Puerto de Luna. The curve below this point indicates very
little seepage.

The seepage report suggests that it is reasonable to suppose that the
river flows underground between the Pecos Dam site above Anton Chico
and a point about four miles below Santa Rosa. The channel being well
marked throughout the entire distance, lends strength to this theory.
But the flow of the river at the first point is 39.7 second-feet. and is 80.7
second-feet at the last mentioned point, an increase of 41. second-feet.
The topographic sheets of this section of the country show that the ele-
vation of the Dry Lakes to the west and to the north of Santa Rosa is
about 5,200 feet lower than the river bed at Anton Chico. The fall be:
tween these two points does not warrant the theory that the river flowing
underground causes the formation of the Lakes, since the fall in the
natural channel of the river is at least 400 feet. Most of the discharge
of the Rito Creek appears along the course of the creek in the viainity
of the river, and manifests in the form of boiling eprings. Similar
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springs appear along the banks of the river in this vicinity. The water
may be the reappearance of the Gallinas River, which flows underground
below Las Vegas, or it may be possible that the Dry Lakes act as natural
reservoirs. However, the source of the additional flow is unquestionably
irom the Pecos drainage basin above Santa Rosa.

The investigations of the seepage having been made at a normal
stage, unaffected by rain during the period, the conclusions that stand
forth most prominently are:

(1) That 40. second-feet of water gradually disappears between a
point five miles above Anton Chico, and Los Colonias; and that it re-
appears in the stretch between a point seven miles above and a point
four miles below Santa Rosa.

(%) That 41. second-feet is the normal scepage into the river just
below Santa Rosa, the greater part of the flow coming from the east.

(3) That there is practically no seepage in the river stretch from a
point four miles below Santa Rosa to the Fort Sumner gaging station,
and further by comparison of the gages at these two places operated for
more than a year,

(4) That there is a loss of 14.3 second-feet by seepage between the
Pecos reservoir site and the Anton Chico gage, indicating that there is
a gyp formation between these two points.

(5) That the difference between the discharge at Santa Rosa and
that at Fort Sumner is greater than the possible run-off for the drain-
age area between the two points, since at least 25 second-feet is flowing
underground ai the Santa Rosa gage and does not show in the discharge
records at that station.

The drainage areas, taken from the topographic sheets and Land
Office plats, the only available information, ate shown in square miles
as follows:

Drainage area above the Jones dam site.............oooiivvvoennnin. 1580
" o i R L I B e e 2850
43 " between Santa Rosa and Jones dam................... 1270
47 i .~ Santa Rosa and Alamo site............... ...1600
= 2 i Alamo site and Jones Site.............enun.. 2870
2 5 ” Alamo site and Ft. Sumner..........c..uuu.. 900
2 i 2 Ft. Sumner and Santa RoSa..........c....... 2500
s Arags 1 e b R e e e R R M R 5350

From a search of the rainfall records it appears probable that an
ennual rainfall of 8.5 inches over the proposed irrigated tract may be
depended upon. The precipitation hetween Fort Sumner and the Jones
Dam site is less than 16 inches, and above the Jones site 18.3 inches.
There are probably 200 square miles in the mountain drainages above
the Jones site where there is a precipitation of over 23 inches rainfall.
With the great variety of natural and physical conditions affecting the
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run-off over this immense unknown area above Fort Sumner, it appears
useless to attempt to estimate by any known formula the amount of run-
off from the precipitation records. It is no doubt better to adhere to the
gage records insofar as the records go, and which at this time give in a
way more satisfactory data, to estimate the amount of water available
for the proposed Alamo reservoir.

Geological Report by G. E. Anderson.

Problems :
1—Percolation in sandstone.
2—Evidence of gypsum in this locality.
3—Depth of bedrock.

(1) The rock in this vicinity is the red Triassic-Jurassic sandstone
of a fairly fine grain and consequently is quite dense. Tt shows cross
bedding through the section of the Dam Site but this feature is more
prominent in the lower portion, or the red sandstone, than in the upper
portion, or the gray sandstone. The sandstone has a tendency to weath-
er into finer strata, giving it a shaly appearance, and this weathered por-
tion should be removed. At two horizons this is most noticeable: at ele-
vation 200 feet, and 260 feet on the east side. It may be necessary here
to remove the sandstone to a depth of 10 feet in these two places to get
to the fresh rock. The 260 feet elevation is the most important as this
is the line of contact between the upper gray and lower red sandstone.

The red sandstone is finer and denser and has considerable iron
oxide as cement and will hold water much better than the gray.

In the gray the water will have a tendency to percolate down to the
contact.with the red sandstone and hence the necessity for carefully re-
moving all decomposed stone at this point; otherwise it will be the weak
point in the dam. This is at the 260-foot level on the east side and
240-foot level on the west side, or at the contact between the red and the
gray sandstone. This contact is lower on the west cide as the sandstone
here dips about 12 degrees to the west. Below these points in the red
sandstone there will be no percolation whatever around the abutments.
The cross bedding of the sandstone is in its favor as it gives a less num-
ber of strata or bed seams through which there might bé possible per-
colation. But it is quite massive (has thick lavers) without any coarser
. grained layers and there would be a possible slight amount of percola-
tion between 260 feet and 285 feet on the east side and between 240 and
270 feet on the west side, but not in sufficient amount to injure the dam,
and as far as the amount of water it would be negligible.

At 285-290 feet on east side and 270-275 feet on west side is a con-
glomerate, or a layer made up of pebbles cemented together. This layer
is about 6 feet in thickness. This layer will give the most trouble from
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percolation, but as it is high up it will give trouble only when the water
is over 100 feet deep on the west side and about 115 feet deep on the
east side, which would reduce the percolation considerably, and on the
east side this might be removed by a trench which could be filled with
cement. This trench in the deepest portion would be less than 20 feet,
or a little west of C, and come up to the surface at about B, and would
be about 100 feet long,

Above this conglomerate hed the sandstone is of the same character
as below it down to the red sandstone, but as it is hich up the water
will cover it only at long intervals and hence will give very little cause
for concern from percolation. i

Summary on the percolation through the sandstone- around abut-
ments :

(a) The lower portion, e. g., the red sandstone, no percolation if
the surface debris and rotten rock is removed. This covers from the
stream up to approximately 240 feet on the west side and 260 feet on
the east side.

(b) The gray sandstone above this up to the conglomerate bed will
give a negligible amount of percolation.

(¢) The 6-foot conglomerate will be the formation which will
give most trouble. :

(d) The gray sandstone above the conglomerate will give a neg-
ligible amount of percolation.

(2) Indication of gypsum in this vieinity.

The geological cross section at the Dam Site shows no indication of
gypsum deposits. Small veins are present in the sandstone about 700
feet west of A (see Geological section sheet) at an elevation of approxi-
mately 290 feet. These are, however, small and are formed by. down-
ward percolating water carrving gypsum in solution which has been pre-
cipitated upon the walls of cracks in the sandstone. The biggest ones
are not more than one inch through and not deep. These are negligible.

Above the dam there is no gypsum as far up as the new gaging
station, and there is no likelihood of there being any gvpsum deposits in
the area covered by the dam.

At Arroyo Salado gypsum beds appear in the cliffs along the river.

" These beds will run under the dam at an approximate depth of 1,000

feet and will be nearest the surface at the dam. The gaging records of
the station just below the dam and the one 4 1-2 miles above Fort Sum-
ner should agree closely (e. g. barring the flow from Arroyo Salado), and
# month’s reading or even more would assist one in forming an opinion
as to the effect of these gvpsum beds upon the flow of the river. Never-

- theless, T do not believe that this will give any trouble so far as the dam

is concerned.
(3)  Depth to bedrock is about. 5 or 6 feet below the present sur-
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face of the river. On the east side of the stream for a distance of several
Lundred feet is considerable wash, at no point much more than 15 feet
deep, and has an average approximate depth of 7 feet.

As to the seepage of the water from the canal on the west side of
the river: I think there will be considerable seepage and many points
liable to washouts as the canal will be in porous sand the entire distance
down from the dam to a point 5 miles below Fort Sumner. The seepage
will be reduced considerably in a few years due to the fine sediments
gettling and filling the pores. However, it must be taken into consid-
eration that as the water has been standing still in the dam most of the
sediments will settle in the dam.

Soil Conditions.

I beg leave to submit the results of my examination of the agri-
cultural posgibilities of the proposed Alamo-Urton Lake Project near
Fort Sumner, New Mexico.

There is an abundance of good land on the east and west sides of
the Pecos River which can be watered hy canals from the lower of the
proposed reservoirs. The greater part of this land is rolling, with val-
leys and flats between the ridges. The slopes of the ridges are not too
steep for the satisfactory application of water. .

The soil of the valleys and lower slopes is mainly a reddish loam
which, in places, grades into a clay loam. This gives a soil of good water
retaining capacity and at the same time a soil that works nicely. The
native growth on this type of soil is short grass, mostly Grama grass and
scattered mesquite bushes. The tops of the ridges are more sandy, sandy
loam to loam, and they are covered with taller grasses and scattered
Bear-grass—also called Yucca or Soapweed. There are several sections
of quite sandy land west of Fort Sumner through which the canal will
have to pass. Land as sandy as this is producing good crops under dry
farming. The principal body of the best land on the west side of the
river lies south of the Fort Summner Reservation. It extends across
the Yeso and for miles beyond. Tt i mainly short grass-mesquite land.
There will be no trouble about obtaining sufficient excellent land to
utilize all of the available water.

The character of the soil and lay of the land do not indicate special
difficulties in canal construction nor abnormally heavy seepage losses.

The general formation of the country indicates a deep alluvial soil
overlying sandstone. This formation should provide the good natural
drainage so desirable in irrigated lands.

* Climate and General Conditions.

The best evidence of favorable general conditions is the results now
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being attained on the 5,000 acres now being irrigated at Fort Sumner.
Several hundred acres have been set to orchard and the trees are making
good growth.

Several thousand acres are planted to alfalfa, small grain, corn, and
forage crops, and all are yielding satisfactory returns. Seventy-five cars
of cantaloupes will be shipped this year. Because of their fine quality
and because they come on the market between the Imperial Valley and
Rockyford products, cantaloupes bid fair to become a very important
crop here. Sweet potatoes are another promising crop.

The lands now under cultivation are similar to those which would
be watered under the large project. The results show that the short
grass-mesquite lands now under irrigation are best adapted to alfalfa,
small grain, corn and forage crops. The more sandy land is best adapt-
ed to the truck crops, vineyards and peaches. Apples seem to make good
growth on both types of soil. This project has fine agricultural possi-
bilities.

I believe a fair estimate of the water available, the storage neces-
sary, the location and amount of land and the probable cost of a com-
pleted project, with provision for extension, may be made from the sev-
eral reports on file in this office. Among them the reports of the Hen-
derson Engineering Company, the two seepage measurements, the re-
cords of the gaging stations, and the studies of Mr. R. L. Cooper and Mr.
J. W. Johnson, engineers in this office, and which are too voluminous to
be submitted in this report, are referred to.

The rights of the company to water are based upon a filing in the
office under Application No. 436, approved June 17th, 1912. This is
the application signed by J. D. McCanne of Fort Sumner. This applica-
tion is for the storage of 213,700 acre-feet of water from the Pecos River
in two reservoirs known as the Tuna and Alamo reservoirg, 59,000 and
154,000 acre-feet, respectively. The plan calls for a canal on each side
of the river, to irrigate 98,000 acres of land.

The mean annual discharge of the river at Fort Sumner for six
years of record is 195.000" acre-feet. In 1912 a gage established at the
Alamo Dam site shows almost identical discharges as the Fort Sumner
gage, indicating no seepage loss between the points. On the discharge
sheet following. the discharge for 1913 and 1914 is at the Alamo gage.
The mean annual for the four years 1907, 1908, 1909 and 1913 is 149,000
wacre-feet, there being no record for the years 1910, 1911 and 1912. Un-
Tortunately these records do not go back far enough to establish the
ecords in the years of drought, namely from the fall months of 1898 to
1903, a period of four years. In the other large stream system of the
state, the Rio Grande, the records date much earlier in time. So it would
appear from a comparison of the records of the two systems, the years
of 1907, 1908, 1909 and 1913 are among the years of above normal run-
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off. There was a large supply of water during these years all over the
state. The records probably would have shown, had there been a station
at Fort Sumner, that in the years 1898, 1899, 1900, 1901 and 1902, the
years of drought, there was a great scarcity of water and the years of be-
low normal run-off. These periods of wet and dry years are well known ;
we have had the dry periods before and records of them for many years,
end we are going to have them again. It does not appear then that it
would be well to build too large a reservoir and not have the water for i
Had the reservoirs, as proposed, of 213,000 acre-feet been built in 1906,
they would have been filled probably, but what would have been the
outlook for keeping up this necessary duty of the reservoirs the follow-
ing year and the years of 1908 and 1909, all years of good, large flow?
Or what would have been the result of years during a drought like
1898 to 19037

It seems reasonable to consider about 160,000 acre-feet as a safe
amount of water available at the Alamo Dam reservoir. This figure ap-
pears to be somewhat about the mean annual flow, excepting the year
1914, which from the rainfall records was more than fifty per cent above
riormal throughout the drainage area.

With a reservoir loss from evaporation and seepage of 20,000 acre-
feet, and 20,000 acre-feet to satisfy the Fort Sumner Land and Canal
Company rights, would leave ahout 120,000 acre-fee! for the Alamo
Project.

From a study of the data coﬂected I believe that a dam at the
gite with a storage capacity of about 150,000 or 160.000 acre-feet wounld
be sufficient. With a reservoir duty of 2 1-2 acre-feet per acre for 60,-
(00 acres (10,000 acres under the Fort Sumner Canal) there should be
little fear of a shortage, and it is possible that after a longer period of
river records, should the water supply show it has been underestimated,
in the development of the project, plans for the enlargement should be
cons:dered. _

T would recommend the abandonment of the west canal and confine
all irrigation to the east side of the river. The main canal should be di-
verted some miles below the Alamo dam, yet sufficiently high to cover
lands as far to the east as possible. There is a possibility of carrying
water from the east side canal across the Pecos to the west side lower
down. if found desirable.

With this arrangement, which appears as the solution of the project,
the cost of a dam at the Alamo site would reach close to $1,000,000, and
the canal system about $700,000, or a total cost of $34.00 per acre.

Should the Jones project be developed, the water supply to the
Alamo reservoir would be diminished by the amount of water used on
the Jones project.

Tt appears to me from the two years or more of study at intervals

o
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that this project is one which, under proper handling and management,
should be a good financial investment. The fact of the splendid pro-
ductive qualities of the soil and the climatic conditions for high priced
fruits and other products, would no doubt produce a splendid return on
investments,

All lands in the vicinity of this project, formerly withdrawn under
the Urton Lake proposition and later as a possible Carey Act Project,
have been relinquished, excepting ahout 6,000 acres in the vicinity of
Fort Sumner.

Discharge of Pecos River at Fort Sumner and Alamo Dam Site
(1906-1909) (1913-1914)
In Acre-Feet

Month 1906 1907 1908 1909 1913 1914
SRy oo T s 3370 7740 5930 8670 6150 5820
Bolithasw s o oo o 7780 4490 4800 8280 4950 4810
L TR feuuse 6100 10500 7440 6640 5824 4950
s e N L G 21200 18400 12100 6250 6720 9880
b e e o e N 35500 236300 15200 6890 8610 101000
S e SR R SR '.. 23400 33400 7860 6660 64300 26800
e e T 38100 24700 16700 18100 13100 121000
Avemst L, T e 21000 12400 50100 35600 6330 41700
Seytemher . o0 o 11500 9400 5070 20900 5830 6010
October ........ R R 7990 10100 4880 4770 7930 10700
LT T A 6310 6900 5580 1760 5260 6190
ecember. .o 14800 8610 8060 2420 6270 5840
L Y e e e 227000 183000 144000 127000 *141000 345000

*The comparison of the two gages, the one at Fort Sumner and the one
at Alamo Dam Site, for the year 1913, both being operated simultaneously
during this period, shows approximately the same result, neither loss nor
seepage; giving the same annual discharge, 141,000 acre-feet.

WELLS ON STATE LANDS.

Chapter 85, Laws of 1913, provides an appropriation for the State
Engineer for the sinking of wells on state lands, to determine the value
of the lands for irrigation, livestock and domestic use.

Recently investigations have heen made of geologic conditions of
several townships, namely 8, 9, 10, North, and Ranges 11, 12, 13, 14,
East. Two trips were made to this vicinity by Prof. Chas. T. Kirk,
Geologist of the State University at Albuquerque, and his report on the
conditions (on file in this office) being favorable, preparation is now be-
ing made for one well 600 feet in depth, and two of ahout 300 feet in
depth.

These state lands, within which the wells are to be sunk, comprise
an area of some 300,000 acres, At this time the lease or sale is question-

able, but if water is found, the value of the lands will be immediately
enhanced. Y
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HYDROGRAPHIC SURVEYS.

Since June, 1911, regular surveys have been conducted on Fresnal,
Chico Rico and Santa Fe Creeks, and special investigations of a hydro-
graphic nature have been made in the Penasco and Mimbres Valleys.

The Fresnal Survey was undertaken to furnish data to be used in
a suit brought by the Alamogordo Improvement Company against B. L.
(‘adwallader and others to adjudicate the waters of La Luz and Fresnal
Creeks.

The Santa Fe and Chico Rico Hydrographic Surveys are to furnish
information necessary to the settlement of various suits now pending as
tc the ownership of domestic and irrigation rights to the waters of Santa
Fe and Chico Rico Creeks at, and in the territory adjacent to, the towns
of Santa Fe and Raton.. These questions require the determination of
the annual discharge; seepage gains and losses from the main streams;
the ratio of the amounts of water used for irrigation and domestic pur-
poses ; the ratio of the amounts taken from public water supply pipes and
irrigation ditches in the towns of Santa Fe and Raton; the value of re-
turn water from all sources; the area and classification of all crops ir-
rigated from private and community ditches outside the towns; the
amount of water taken out and returned by each diteh; the quantity of
water required annually for the proper irrigation of lawns, and the gen-
eral duty of water for crops in the districts in question. Also, the deter-
mination of the rate and the annual volume of the run-off from the
water sheds under survey, divided as to the main streams and their prin-
cipal storage, over and above that now used under established rights; the
location and the approximate cost of construction of a reservoir of the
necessary capacity to store all unappropriated water; figures showing
waste in the use of irrigation water, and estimates of the cost of construec-
mg proper diversion works for all ditches with a view to greater economy
in the use of water.

A preliminary survey of the Penasco was made during September,
1913, at the request of the Hope Community Irrigation district, through
Mr. W. C. Reid, their attorney, to learn whether a general survey should
be made. A report was issued showing the approximate location of all
irrigation ditches on the Upper Penasco, a list of the owners, and the
area irrigated under each ditch, together with an estimate of the area
under cultivation and a description of irrigation methods in the Hope
Community, and an estimate of the cost of a complete survey.

Tests of irrication pumping plants were carried on in the Mim-
bres Valley from February to November, 1914. Test stations were se-
lected at various points in the district, and levels were run connecting
all such stations, with bench marks of the U. 8. Geological Survey. The
discharge and the height of lift was measured at frequent intervals dur-
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ing the irrigation season, and a record was kept of the length and dates
of runs while irrigating various crops. The object of these tests was to
obtain average figures covering the duty of water and the prevailing
methods of applying it to growing crops; the loss of water by evapora-
tion; the cost of construction, operation and maintenance and the per-
centage of efficiency of plants of various types and capacities; the cost
per acre of growing various crops at different heights of lift, and to lo-
cate the boundaries of the district of proven supply and determine
whether or not the general height of 1ift increases as the pumping sea-
son advances.

Distribution of Cost.

Fresnal Hydrographic Survey.

S I B e T T T S B e s $32.331.32
HYACOBTRINT 00 sttt o s e st sae 4,655.25
EOEAY ol s S SRR e A ) Sy s $6,986.57

Santa Fe Hydrographic Survey.
(Cost to Nov. 30, 1914.)

BUROIVIRION. .o tussan it hirassirmies e e s $ 940.81
Field work (Hydrographic and Surveys)......... 2,502.14
Computations and drafting........coovvvrinennn.. 828.24
EBEMEBIT0 oo ci v v e R e S e e T 1,182.60
INEEPHIEOTIR . oo cova sy i s e e e 670.60
BHPPHBE | vt a sl b a e e 337.29
DL 8Tl ) e S S ) Sl A i e SR S ) Ge  SBABT
R T R s S S N S R 420 54
CIOTIORY WOPVIOBE uvvod v v in st S TR A e 413.75

SROERY o R A e e B e e ke $7,630.54

Survey estimated 929, complete Nov. 30, 1914.

Chico Rico Hydrographic Survey.
(Cost to Nov. 30, 1914.)

G S o A B I w LA e R IS $ 915.86
Field work (Hydrographic and Surveying)........ 2,915.25
Computations and drafting. .......oiveesrvcnvnn s 801.68
ORI DIe oo LT e s TSl o e e 1,126.67
AT el e N | e = B s 950.58
BUBDHER. vt soievinsis s fiss s diewis e 412.83
Material ...... S T e T S G ens..  141.48
358 1 e S e e N SRR 8 S n ot d 21.27
Clerical Services ......oceneecoosncs e T 433.75

FOIRL. i scadvaniiissvvrinais e S e i $7,581.00

Penasco Preliminary Survey.

Engineer’s salary and expenses................. ..3 167.44
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POWER.

Among the applications for use of the public waters are a number
which contemplate the development of power for use in mining, milling
and irrigation. The details relative to power purposes, as taken from
the record, are given in the following table:

October, 1912, to November, 1914,

TOTALS

DRAINAGE— Appr'v’d | Pending | Ac. Ft H-P See, F't, |Ap'n
Ac. Ft. 2,165. 2,165,

Rio Grande H-P 4,999, 2,085, 7,084,
Sec. Ft. 1,174, 1,174.
App'ns b B
Ac, Tt. 15,000, 15,000,

Gila H.P 4,580, 100, 4,680.
Sec. Tt 1. 10, 17.
App'ns 3. : 4
Ac. Ft. 1,954. 1,954,

Mimbres H-P Millin
See, F. 16, 16.
App'ns 1. 1
Ac. Ft,

Pecos H-P 499, 499, 5
See. Ft. 159. 159.
App'ns (S 2
Ac. Ft,

Alamogordo HEP Mining
Sec. Ft, 0.8 0.8
App’'ns 1 1
Ac. Ft,

Tularosa H.-P 100. 100 .
Sec. Ft. 31, 3,
App'ns ; 1
Ac. Ft,

Canadian H.P 100, 100.
Sec, Ft. 20. 20,
App'ns i 1
Ac. Ft. 10. 10.

N. E. New H-P Railroad

Mexico Sec. Ft. 1, 1,
App'ns 1. 1
19,129.00 | 12,463.00 1,418.8 17

Boulware & Johnson Power Project.
(Gila River, Grant County.)

The proposed development is in the southwestern part of the State
of New Mexico, within the Gila Forest Reserve. :

The drainage area is estimated at 1,590 square miles. The greater
portion of this area is rough and wooded and from 5,000 to 9,000 feet
in elevation above sea level, the average being about 7,000 feet. The
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site of the reservoir will have fo be purchased, but the right to use the
lands of the U. 8. Forest Reserve for the transmission lines and power
stations can be secured at a nominal annual charge on power output.
Surveys of the site for the proposed development have been made by en-
gineers employed by Messrs. Boulware and Johnson, and these surveys
indicate a gross head of 499 feet available for power within the limits
covered by.the filings, and also 26 feet in an additional mile at the lower
end, for which it is thought that no difficulty will be encountered in
securing rights for the proportion of water. This gives about 525 feet of
gross head available for power. Storage is to be provided. The mean
annual precipitation may be estimated at 16 inches from several stations
adjacent to the watershed. Estimates for run-off are not well deter-
mined ; gagings are being earried on, and- additional stream measure-
ments are necessary to determine the low year discharge. The contem-
plated places for use of power are Mogollon, Hurley and Deming.

Whiterock Canyon Power Project.
(Permits Nos. 731, 767 and 806.)

All the rights under the proposed power project on the Rio Grande
in the Whiterock Canyon have lately bheen assigned to the Rio Grande
Light, Heat and Power Company, a Pennsylvania organization that has
already filed its articles of incorporation with the Corporation Commis-
sion of this state. The project was first filed on by C. M. Lang as a di-
rect diversion proposition, but later it was found to be impracticable and
the permit was amended =0 as to include a right to build storage works
in connection. The permit was then assigned to John Borradaile and
others and Mr. Borradaile tlien filed a similar application at a site fur-
ther down the canyon to protect the rights already acquired.

After the said company took over all the rights above mentioned
it had an inspection made of both sites and it was decided that the lower
site was the one to build on, since the company intended to double the
keight of the dam and develop more power with the same amount of
water. The particular reason for deciding on the lower site was because
a dam one hundred feet high at the upper one would back water up so
that it would cover the town of Buckman and several miles of the D. &
R. G. tracks, making the right-of-way too expensive. With a dam
cne hundred feet high at the lower site it is estimated that 5.000 horse-
power will be developed to transmit to Santa Fe, Las Vegas and Albu-
querque for commercial and lichting purposes, and to supply the Estan-
cia Valley and the Rio Grande Valley along the transmission lines with
cheap power for pumping purposes.
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Woody-Renehan Power Project.
(Preliminary Estimate and Study of Reconnaissance.)

Location: Taos County, New Mexico.

Stream: Rio Grande.

Markets: Santa Fe, Las Vegas and Albuquerque.

In the following report I have endeavored to show, from a prelim-
inary study, the maximum economic hydro-electric power development
obtainable by utilizing the natural physical possibilities for the storage
and control of the waters of the Rio Grande, within a fifteen-mile
stretch of the river from a point half a mile below Woody’s Toll Bridge
to a point six or seven miles above the mouth of the Rio Fernando de
Taos, locally known as Taos Creek. From all available information,
this part of the Rio Grande has a greater fall per mile than any similar
stretch of the river between the state line and Embudo.

Two plans of development are outlined, but their relative merits
are discussed only so far as to show how physical conditions might affect
construction, and to give a preliminary estimate of the cost per horse-
power of each plan of development. Estimates for storage and diversions
are treated as one subject. Equipment for transmission of power is also
treated as a unit. The result of the two is given in the final estimate of
cost per horse-power at points of delivery. The estimates for storage and
diversion in the two plans cover the approximate cost at the beginning
of the penstock to the power house. =

The preliminary estimates on the storage and diversions are made
from the following information: The fall in the river from Cieneguilla
to a point about 2,500 feet helow Woody’s Bridge by a line of levels,
and estimate on the fall of the river from this point upstream; the quan-
t:ties in the proposed dams and the capacities of the reservoir are from
a reconnaissance survey by Mr. R. L. Cooper in February, 1912. The ap-
proximate lengths of canals were obtained from the map accompanying
Application No. 644 in the State Engineer’s office, and a map of the
proposed storage reservoir made from the reconnaissance mentioned.
Township and grant maps in the Surveyor General’s office were also
consulted. The quantities of excavation for canals are estimated from
the actual cross-section of canal necessary and the general slope of the
canyon side on the basis of probable excavation per linear foot.

The data and estimates are presented under the following headings:

General Description.

Discharge of River.

Storage Possibilities. 2
Methods of Development and Estimated Cost.
Conclusions as to Storage and Diversion.
Hydro-Electric, General.

i
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7. Power Available.
8. Transmission Plan.

9. Power Plant; Cost.

10. Transmission Plant; Cost.

11. Sub-stations; Cost.

12. Summary of Costs; Plant, Transmission and Sub-stations.
13. Cost of Power.

14, Sale of Power,

15. Remarks, Conclusions and Suggestions.

(1) General Description,

The proposed plant is to be located about half a mile below Woody’s
Bridge. Taos is distant 23 miles; Cimarron, 80 miles; Raton, 125
miles ; Santa Fe, 50 miles; and from Santa Fe to Albuquerque, 60 miles.

The Rio Grande has a fall from a point about 2,500 feet below
Woody’s Bridge to Cieneguilla of 110 feet in a distance of 3 1-4 miles;
from Cieneguilla to Taos Creek, a fall of 79 feet in 4 3-4 miles, and from
the mouth of Taos Creek for the next seven miles above, the fall is 150
feet. The stretch of the river here described is shown on Map B, on
file with original report.

Between the site of the proposed power plant and Cieneguilla the
river is in a canyon 700 to 900 feet deep. The east wall is a pre-cam-
brian red schist, rising abruptly from the river bed. The schist does not
appear on the west bank of the stream, except at one place, a mile above
the bridge, and then rising only to the water’s edge. The west wall is
not so abrupt as the eastern wall and is a talus slope of Santa Fe marl
overtopped by a capping of rim-rock of basalt about 200 feet thick, the
talus more or less covered with slide rock and boulders.

Where the Cieneguilla enters the Rio Grande the canyon is sufficient-
ly wide to admit of a few small farms. The schist wall on the east is
broken and small holding claims on the Cieneguilla are on an alluvial
fan of volcanic ash. From Cieneguilla on upstream both walls of the
canyon are the same formation as the west side, just described, the talus
slope being broken at times by a shistose outerop of harder rock.

It is my opinion, owing to the almost uniform width of the canyon,
the problematic depth to bedrock and the great divergence between the
maximum and minimum flow of the stream, that an attempt to build a
dam to obtain head and develop power at the dam is not feasible. First,
because if the head obtained were used at the dam there would be no
storage available, and the turbines would have to be designed for the
minimum discharge. Second, that it will be cheaper to develop head by
a gravity canal line than by building a dam, provided no storage is avail-
able by the dam, and that depending on the minimum flow of the river,



STATE ENGINEER, NEW MEXICO 81

the gravity canal and short pressure line is the economic development,
and the only possible advantage of the dam would be for auxiliary stor-
age.

(2) Discharge of River.

A study of conditions existing in the Rio Grande Canyon from
Woody’s Bridge to Cieneguilla inclines me to the opinion that during
periods of minimum discharge the amount of water diverted in the vi-
¢:nity of Rinconada would about offset the amount contributed by Em-
budo Creek; and that for our purpose the discharge at Woody’s Bridge is
estimated as at Embudo. A gage and discharges have been maintained
and made at Embudo during the period 1889 to 1902, and bring out the
following facts: In most years the minimum discharge occurs during
the months of August, September and October, but some years it begins
in July and lasts to December. The lowest mean monthly discharges re-
corded are those of September, 1892, equalling 152 second-feet, and July,
1902, of 158 second-feet. The record also shows that during the 14
years there were 20 days during which the discharge was less than 150
second-feet. From the above it is seen that a plant designed for 150
second-feet by straight diversion without auxiliary storage could be de-
pended upon to run at full load except in rare instances. Any attempt
to design and rely upon a plant requiring more than 150 second-feet at
full load would be uncertain and probably disastrous.

(3) Storage Possibilities.

As stated above, the almost uniform width of the canyon and the
problematic depth to bedrock make the storage possibilities few and
somewhat unsatisfactory.

Two places exist within the canyon for several miles above Woody’s
Bridge where the walls are of sufficient width to admit of satisfactory
storage ; one at Cieneguilla, where the settlement would be destroyed to-
gether with the small farms. It would necessitate the building of new
roads and involve considerable expense for right-of-way, and for these
reasons will not be further considered. The other site is at the conflu-
ence of Taos Creek, where a dam built below the mouth of Taos Creek
would give storage according to the height of the dam proposed. A dam
100 feet high would afford storage for 16,000 acre-feet. The approxi-
mate high water line for a dam 165 feet high with a spillway crest at
150 feet elevation is shown on a sketch on file marked “R.” Ths
is probably the best reservoir site between Woody’s Bridge and the
state line. This site is the one considered in the estimates and its pos-
sibilities are as follows:

The width of the canyon at the dam site, the distance from the rail-
vcad and the unknown depth to bedroek are such that a masonry or éon-
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crete dam is impracticable. A loose rock dam, an earth dam, or a com-
bination of the two are the more feasible from the present known data.
In the construction of a hydraulic fill dam, the location of Taos Creek
is very favorable for hydraulic study. In the estimates that follow for
the construction the cost is based on a dam of the following section, the
lower portion being a loose rock fill, down slope 2 to 1, up slope 1-4 to 1,
upper portion hydraulic fill, up slope 3 to 1, and a top width of 20 feet.
Hydraulic fill estimated at 10 cents per cubic yard. Loose rock at $2
per yard. The spillway would have to be in excavation and paved with
concrete. Approximate cost of spillway, $54,000.00.

A loose rock and hydraulic fill dam 100 feet in height with the
above section would require 149,000 yards of rock, 223,500 yards of
carth, and $54,000 for the spillway, making a total cost of $374,350 for
the dam. This would give a storage of 16,000 acre-feet. A dam 165
feet high would cost $1,195,061 and afford a storage capacity of 34,000
acre-feet.

It is not unlikely that a more thorough study will show that the en-
tire dam may be hydraulicked, thereby reducing the cost as estimated
above. Reference here may be made again to the run-off at Embudo for
the year 1902, in which the longest period of drought occurred, lasting
from July through to January, and that with a storage of 16,000 acre-
feet a plant could have been operated with a continuous flow of 270
second-feet. That further study would justify the construction of the
dam by hydraulicking to a height of 165 feet and having a minimum
flow of 318 second-feet, developing 4,480 horse-power, is within the
probabilities. In the estimates in this report a dam 100 feet high is con-
eidered to cost $374,350.00,

(4) Methods of Development and Their Estimated Cost. =

With a combined gravity and pressure line there are several pos-
sible plans of development, the two most feasible of which follow :

Plan No. 1.

This is a plan for diversion with auxiliary storage and consists
in diverting the water at a point at the upper end of the proposed
storage reservoir, shown on sketch map on file with report, and
carrying a gravity canal semi-circular in section and concrete lined, de-
signed to carry 150 second-feet on a grade of 3 feet to the mile, to a
point just above site of the proposed plant, and dropping from here
through a pressure line or penstock about 1,000 feet long, with a 285-
foot head, to the wheels. This plan will develop approximately 3,885

-horse-power and wiil cost as follows:
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DIVersion. i ssisamnss wvssensies $ 30,000.00
Canal excavation .........o.000 102,662.50
Canal Hning -«...ccoceernnsanas 112,500.00

PRERL: i s ssmrs s $245,062.50

or $63 per horsepower.

The site selected for the plant gives a good rock foundation and is
at the foot of a little swale in the talus slope, with no slide rock to roll
onto the plant, in which pressure line could be built.

Plan No. 2.

This plan consists in building a gravity canal from storage dam,
designed to carry 270 second-feet. This plan will develop 3,800 horse-
power and will cost as follows:

Dam and spillway.......c.oeo.en $374,500.00
(Canal excavation ...........--- 72,020.00
Canal lining .....occvvivronanns 72,240.00

Total COBt ...ocvnvasvasven $6518,760.00

or $136 per horsepower.
(5) Conclusions as to Storage and Diversion.

I would advise a more thorough investigation of Plan No. 2. The
possibilities in Plan No. 2 will no doubt develop a larger storage, ghould
it be possible to construct hydraulic fill dam to the height of 165 feet,
this giving a storage of 34,000 acre-feet ; an approximate horse-power of
1.480 could be developed at the power site. This would necessitate a
minimum canal flow of 318 second-feet. There are even larger possi-
bilities which should be studied, but from the present known data, re-
sulting from a mere preliminary survey, many things are assumed,
and the development of the h ydro-electric project is worked out on the
basis of a 100-foot dam, with 270 second-feet minimum flow, develop-
ing 3,800 horse-power.

(6) Hyd ro-Electric—General.

The preliminary estimate contained herein is based on the informa-
tion of Plans Nos. 1 and 2. A map on file marked “A” gives the several
counties of northern New Mexico wherein is situated the proposed power
plant development and distribution. . Studies were made for transmis-
sion of power to Raton and other places, but finally simmered down to
Santa Fe, Las Vegas and Albuquerque. Any number of studies may be
considered for municipal, commercial or irrigation development, but as
the survey is only preliminary, the cost per horse-power for only the
cities mentioned above is considered.

The transmission of the comparatively small amount of power
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which will be developed under either of the above mentioned plans to the
cities of Albuquerque, Las Vegas, Santa Fe and Raton, owing to the
congiderable length of transmission lines which will be required, will en-
tail a high first cost of transmission plant considering the revenue which
will be obtained from the output of the power station, the transmission
line, eongtruction and installation costing almost as much over the com-
paratively long distances to be traversed as would one designed for sev-
eral times the amount of power which will be available. This is due to
the fact that there is a limit both mechanically and electrically below
which it is unsafe to go, regardless of the amount of power to be handled.

In the case of Raton it does not appear to be commercially worth
while to consider the building of a 125-mile line from the power site to
that place for the transmission of only 500 horse-power, and further-
more such an additional line would Thave very undesirable clectrical
characteristics when the matter of furnishing charging current to the
very extersive network that will be necessary to reach the other ecities
is taken into consideration. The line to Raton has therefore not been
included in these estimates.

(7) Power Available.

The difference in output under Plans Nos. 1 and 2 is go small that
the power house apparatus and equipment will be approximately the
same under either plan, and the estimates are based upon the selection of
the nearest standard sizes and designs of hydraulic and electric appar-
atus et nresent costs.

In order to avoid unnecessary interruptions to service and to permit
of some apparatus in reserve, these estimates have been based upon the
installation of two generating units with a normal rating of 1,250 kw.
each: these units will be complete with their respective water wheels,
switching apparatus, transformer groups and exciting service making
two duplicate plants throughout in the one power station.

This will give a total power plant capacity of 2,500 kilowatts, or
3,350 horse-power, and allowing a combined unit efficiency of 75 per
cent, which is easily obtainable with present wheels and generators of
the required sizes and types, the output to transmission line at power
site. would be 2,914 horse-power under Plan No. 1, and 2.850 horse-
power under Plan 2. These figures are so close that we will take the
latter figure as a basis of power output for either plant, which will give
us a maximum output of 2,850 horse-power as available at power site, in-
cluding all hydraulic and electrical losses and, designing a transmission
line for a combined total loss of lines and step-down transformers not to
exceed 7 per cent, we have a total maximum output of 2,650 horse-power
available for market at the delivery ends of the transmission lines (i. e.
at sub-stations), or approximately 70 per cent of the power delivered at
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the water wheels. This would give ug 530 horse-power for disposal at
Santa Fe, 1.590 horse-power for Albuquerque, and 530 horse-power for
Las Vegas, Raton being disregarded for reasons stated above.

(8) Transmission Plan.

The transmission line estimates are based on constructing the main
line from power site to Santa Fe, approximately 40 miles in a straight
line, to handle the total output of plant, amounting to 2,500 kilowatts,
to that point and the erection of two branches from Santa Fe; one to Al-
buquerque, 60 miles distant, designed to carry 1,500 kilowatts, and the
other to Las Vegas, 40 miles distant, and designed to carry 500 kilowatts.
This arrangement will permit of delivering 2,000 horse-power at Albu-
querque and 670 horse-power at Las Vegas if necessary, and any part of
this amount may be taken off the line at the junction point at Santa Fe,
thereby giving a fairly flexible system of distribution that could be modi-
fied to suit later requirements with small outlay and which would also
permit of some variation in apportioning the power among the cities
mentione® to suit requirements of the markets.

~ The estimates are based on using a svetem of 60,000 volts, 3-phase,
at 60 cycles, and operating cond’tions of 80 per cent power factor are
assumed in laying out the conductors. Double circuit steel towers are
proposed (figures being given also for single c¢irenit construction), with
spans of approximately 440 feet, or 12 towers per mile, with eopper con-
ductors and a steel lightning conductor over the entire system. No tele-
phone system has been included as this should preferably be run upon a
separate wood pole line.

If continuity of service is of no great importance, single circuit
tewers may be adonted; but if continuous, uinterrupted service is of
prime importance double circuit construction must be installed. The
double circuit steel towers are almost invariably installed on modern
transmission lines, single circuits being almost entirely confined to
small and unimportant branches or to privatelv owned and operated
lines where an occasional interruption is of relatively small importance.
Costs are based upon the present market price of materials, and labor
iz estimated at prevalent prices in the Southwest. e

(9) Power Plant Cost.

Plan No.1. Plan No.2.

Power plant erected complete with all hydraulic and
electric equipment, buildings, foundations, etc...$100.000.00  $105,100.00
Penstocks erected .......coovevessnases RN e 6.500.00 7,100.00

2 e o -t g U LR s $106,5600.00  $112,200.00
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(10) Transmission Plant Cost.
Double Circuit Lines.

Main line to Santa Fe: Per Mile.
Copper conductors .....iceeseasvscesens $1,785.00
Galvanized lightning conductor.......... £0.00
RBWEBLE. . ki e e g N e A b S B 960.00
Insulators, clamps, etC........00000unnn. 276.00
WYOCHOI 5 vaieinieinie wmay e sle a5 wibarasn Biana.s wm w e 410.00

TRl isisnns T s e Aty s $3,611.00

Branch to Albuquergue: Per mile.
Copper conductors. ....coesenevesasosoyss $1,123.80
Lightning conductor. ... .ccersssrsanavanss 80 00
OROPR o it i s s e R R R 960.00
I EuIREors, @0 Linmes vinaa s e e b 276.00
g e s T AN T e R 400.00

TPOERL s oo s v s aed A W AT $2,839.80

Branch to Las Vegas: Per mile.
Copper eonduetors ....... i.ssievasvinis $ 70450
Lightning conductor ......ccccvivesvavas 80.00
e R R e 800.00
FEDIAEOrE.. BER. o ivriw v naan e 276.00
Breetlon  ooohvaeagra P g e L S By 375.00

Tolal i v i e e $2,235.00
Single Circuit Lines.

Main line to Santa Fe: Per mile.
CODDEY ConARCLOYE oo s b s s $ 89250
Lightning conduetor ... . ioivesaivivnss 80.00
T e = ol <SP S I 720.00
Inenlators, O  ouveiiiniias san i iea s . 138.00
HIPACEIDI. o onion viude s meiea/ s s s s b aeen 328.00

4 e R e b N S P $2,158

Branch to Albuquerque: Per mile
Copper conduectors ........... e danp BOZ DU
Lightning conductor ......... e 80.00
OB o e A e AR S T e . 720.00
Enlaterh: ot Lilic T SR 138.00
Hreghicht . cioaahisiiiGasvesiase eess 310.00

b5 g S R R SR T I IR $1,810.00

Branch to Las Vegas: g Per mile.
CODLEE dondactors Ll e lavivaea sialhs $ 352.00
Lightning conductor ......... SN 80.10
BOIWOER %o i we s T b e W e e e e 720.00
90T 50 A i S P e R A . 138.00
) oo 8 T S e e e S S e S e 300.00

oty e, s K L . .$1,5690.00

40 Miles.

$ 71.400.00
3,200.00
38,400.00
11,040.00
16,400.00

$140,440.00

60 miles.
$ 67,428.00
4.800.00
57.600.00
16,560.00
24.000.00

$170,388.00

40 miles.
$ 29.340.00
3.200.00
32,000.00
11,040.00
14,000.00

—

$ 89,420.00

40 miles.
$ 35.700.00
3.200.00
28.200.00
5,520.00
13,120.00

$ 86,340.00

60 miles.
$ 33.72000
4.800.00
43.200.00
8,280.00
18,600.00

$108,600.00

40 miles.
$ 14,080.00
2.200.00
28.800.00
5,520.00
12,000.00

$ 63,600.00
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(11) Sub-Station Cost.

Equipment of transformers, switching apparatus and lightning arresters:

Santa Fe Station Switching cap. ...eeeecees 2,500 kw. :
Transformer cap. ........ 500 kw. $ 4,5600.00
Albuquerque Station Switching €ap. ...oeeeeeens 2,000 kw.
Transformer C€ap. ....c:«» 1,500 kw. $ 7,300.00
Las Vegas Station Switching cap. ....coeenss 500 kw.
Transformer Cap. ...:-:+- 500 kw. $ 2,500.00
Total estimated cost of sub-stations........c...cceereeeeeeer $ 14,300.00
(12) Summary of Costs.
(a) Plant with doukle circuits: Plan No. 1. Plan No. 2.
Power PIADt .ocoescrpnsnunsnsbponsenosecsis $106,500.00  $112.200.00
WA BIE & ameissenbasaerseassre i ssiee 140,440.00 140,440.00
Albuquerque HNe ..cooeevrencrcrnaneenacres 170,388.00 170,388.00
Tad Vepal MO . ..eeensinebe svilsieacresion £9,420.00 89,420.00
T (DU s Ler ol I S R s it 14,300.00 14,300.00
Poball it vieeasages SRS $521,048.00 $526,748.00
(b) Plant with single circuits: Plan No. 1 Plan No. 2.
Power DIAIE . ..oisessisciaiaseamessnss e $106,500.00 $112,200.00
MR HEB oo e vmins sasima sy SRS Salipa piayes £6,340.00 £6,340.00
Albuquerque 1ine ......ecesevecenesnncannnse 108,600.00 108,600.00
Las Vegas line .....cocecercrearcncreenes ... 63,600.00 63,600.00
Subatations ooisiee s e anmnek cod b Ceras 14,300.00 14,300.00
510 ) SRR D NN S B0 e ... .$379,340.00 $385,040.00

(13) Cost of Power.

Taking into consideration interest on investment, depreciation and
maintenance charges, and cost of power delivered at low tension side of
sub-stations, based on a maximum of 2,650 horse-power, the cost per
horse-power year would be approximately $35 under Plan 1; this would
be increased to $48 uhder Plan 2.

(14) Sale of Power.

Without knowing definitely the market for power or the cost of
producing same, it is impossible to state what power can be sold for, but
judging from fuel costs in the Southwest generally, it would appear that
most of the power could be sold for $75 to $100 per horse-power year,
depending upon local conditions and the amount of power per consumer.

Estimate of Power Costs.

Plan No. 1. Plan No. 2.
$775,000.00 $1,050,000.00

Capital charge, in round figures.....-.....-

Interest, 6 per cent.......coonvencer S SrAE 46,500.00 63,000.00
Depreciation, 3 per ot ssnssorienessnnnsse 23,250.00 31,500.00
Maintenance, 1 per cent...........c.e> s o 47T50.00 10,600.00

HoSR A
Total fixed charges........oeeeeecress $ 77,600.00 § 105,000.00
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Administration and aceounting............. $ 5000.00 $ 5,000.00
L s e e 15,550.00 15,550.00
Total operating charges................ $ 20,550.00 $ 20,550.00
Total annual charges........c..oovveun $ 98,050.00 $ 125,550.00
Labor: Per Annum.
SRHEEINIAIIANCE oo cwssnmsissn g Sy 3 2,000.00
O OHAEREAYE. o v i an s s o 5,400.00
iz Lo T 3T ) - R 2,700.00 *
SUDBLEEION ODOFALOTE . vvess sorsisesssass 3,600.00
BUbatation, BBIDEES . oy ss s i 1,800.00
RO BRI s e s e 3,600.00
O THIME AR s Lo e S 1,450.00
Toral, Ibor BIHMEER. . oo wivsass s $ 20,550.00

Cost per horsepower year.

Load factor Year H.P. Plan No. 1. Plan No. 2.

100% 2,650 $37.00 $47.37
90% 2,385 41.11 52.63
80% 2,120 46.25 59.21
T0% 1,855 52.85 67.67
60% 1,580 61.66 78.95

(15) Remarks, Conclusions and Suggestions.

The estimate of cost at $35 and $48 per horse-power year appears
kigh for Plans Nos. 1 and 2, although the cost of developing the stor-
age to its maximum is still uncertain: should it be possible to develop
from 5,000 to 6,000 at the power house, by a different location of the
house and a longer canal, the transmision development charges would
cnly elightly increase. The hydraulic developmenX has many studies to
be worked out, while the electric development submitted is elastic and
may be used as a cost basis anywhere from 3,800 to 5,000 or 6,000 horse-
power at the power house,

The estimates on the hvdraulic development are based upon the
merest preliminary study, and the results obtained warrant further ex-
penditure for more complete data as to the engineering possibilities. T
guggest a more thorough study of the conditions involving the storage
end diversion, particularly with a view to maximum enlargement. The
result, I believe, will show a safe project for investment.

STREAM GAGING.

During the period from August 1, 1912, to December 31, 1914,
there have been maintained throughout the state on an average 65 gag-
ing stations. The reshlts and operations of these stations have been
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published in separate reports. The reports of the years 1911 and 1912
have been distributed in one volume, and the 1913 report has been
printed and distributed in one volume. The 1914 report is in prepara-
tion, as the stream gaging year does not end until the last day of De-
cember. There were 800 copies of the 1911-12 report and 800 copies of
the 1913 report issued. There has been spent in this work approxi-
mately $36,000.00 during the period named. The financial statements
of these expenditures are published in each report, and the financial
statement for the year 1914 is contained in this report, under the fin-
ancial statement of the bookkeeper.

There has been a great demand for these publications from all over
the state, because of the information contained, and nearly every li-
brary of importance throughout the United States has requested copies
of these reports. The results accomplished have been excellent, and
the interest displayed by those interested has been exceptional.

RIVER IMPROVEMENTS.

Expenditures for river improvement were made hetween Aungust,
1912. and June, 1913, under aunthority of Touse Bill No. 255, approv-
ed June 8, 1912 ; House Bill No. 146, approved June 11. 1912, and Sen-
ate Bill No. 19, approved March 6, 1913. The distribution of funds
appropriated by House Bill No. 146, and the funds appropriated by the
other two measures, follow:

Rio Arriba, Taos and Santa Fe Countfes........ % 5,000.00
SANAOVE] " vesiitrrrs b et pnanresast e saissiisN e 2,250.00
PornaBlD | o lossaiihn satviees v oea s ime s S0 2,250.00
WIRTOTIORR v mossne b nisie o sineioesuaainiasaas o rre 2,250.00
Sierra, Socorro and Dona Ana Counties.......... 6,250.00
Total by House Bill No. 146........ccnvmrnorvns $18,000.00
By House Bill No. 255.......... el e A Al 1,400.00
.By Senate Bill No. | R e R YR e SR 4,734.33
Total from all SOUTCES....c.eecerressserassssees $24,134.33

In addition to the above, cash contributions were received from va-
yious sources as shown hereafter to the amount of $3.183.10, and labor
of the estimated value of $2.509.80, or a total of 24% of the appropri-
ations. Where the contribution was in the form of material, the actual
cost of which could not be ascertained, the amount shown is an estimate
Lased on the average cost of the same kind of material used elsewhere.
Contributions in the form of work are valued at the prevailing price of
labor in the given locality. Cash contributions were paid to the State
Engineer and are matters of office record.

The following statement shows these contributions in detail:




90 FIRST BIENNIAL REPORT OF

Rio Arriba, Taos and Santa Fe Counties:

Hong: & Nohl, Hapanola; eash .. ceiimisinsisedieiianiieeion wate $ 145.58
F. 8. Blackmar, Espanola, WoOTK. .. ..uuuveeeeeeroecnsnnoscssscsss 50.00
Denver & Rio Grande Railroad, freight and labor................. 600.00
BRRL 1T i e S e s e S e e T RS e T $ 795.58
Sandoval County, by Owners of Bernalillo Ditch:
LS S R B £ o M e NN P i e e $ 230.00
L G DT T e T S s e R ST 120.00
Eoing and DIHNE BriEh oo i i s esisa e s s e 50.00
13 Y e N B S S U o . o $ 500.00
Bernalillo County, Barelas Bridge Protection
46 days team work @ $2.50, hauling brush............... e e $ 115.00
Bernalillo County, by County Commissioners, cash........o0uu.... 500.00
e L L e e T Ty IO $ 615.00
Valencia County:
Eugene Kempenich and others, to Peralta Breakwater, cash......$ 550.00
Disiderio Sanchez and others, Sansal Breakwater, cash.......... 275.00
Disiderio Sanchez and others, Sansal Breakwater, labor.......... 150.00
Fotal: Toaic e iiterinsisee T R e e e e e $ 975.00
Sierra, Socorre and Dona Ana Counties:
To Socorro Iovea, O 0L Brown, Call: .. i eie e menenanat e s $ 200.00
= - T iy U6 - e r S - TR I A 400.00
it " e miscellaneous contributions, labor.......... 330.50
To San Antonio Breakwater, P. A. Allaire, A, H. Hilton, Powell
‘Stackhouse, Jr., H. H. Lisle et al,, cash......cvuirerninernnns 41252
"['o Valverde Breakwater, m1qcolhnemia subscriptions, material.. 350.00
= miscellaneous subscriptions, labor..... .. 300.00

To Las Cruces Breakwater, Mesilla Ditch Commissioners, cash.... 200.00
Pl = ” miscellaneous subscriptions, eash..... 155.00
miscellaneous subscriptions, labor.... 114.50
To Santo Tomas Dyke, Mesilla Valley Irrigation Company, cash.. 345.00

" ” " "

L o e s ey A e S G = S e e $2,807.32
Character of Work.

All improvement work upon which the above funds were expend-
ed was in the nature of bank protection, or for the prevention of floods.

Conditions calling for bank protection are generally caused by
some obstruction or change in direction of the channel, either of which
may concentrate the force of the current against an easily eroded stretch
of bank. If there happens to he some other obstruction farther down,
such as a bridge abutment, a wooded point, or merely a harder material,
the bank starts caving and soon takes a curved shape which tends to ac-
celerate the erosion, while it is prevented from straightening out by
the obstruction below. If allowed to go on unhindered the process vs-



STATE ENGINEER, NEW MEXICO 91

vally ends in the river cutting through behind the obstacle and occupy-
ing a new channel.

Sections of the valley which are subject to floods are generally
oreas which have been occupied at some time by the river, which, hav-
ing changed its course, has built up its present channel by sedimenta-
tion until it is higher than the old. This condition is often aggravated
in the valley below San Domingo, by the location of the railroad grade
behind which water enters through pridge and culvert openings. Be-
coming confined in marrow spaces, as it flows down between the rail-
road and the hills, it often reaches a depth of several feet, doing ex-
tensive damage to erops and other property.

Types of Work.

Tmprovement work on which the above funds were expended was of
four types:

(1) TLevees were constructed near Socorro and San Marcial to
prevent inundation of these towns, and on the Santo Tomas Grant an
old levee was repaired to reclaim farm lands. Short levees were also
generally used in connection with Type 2. A section was used having
tlat slopes and a crown wide enough for a wagon road. Tron pipe cul-
verts, with gates, were installed where it was necessary to provide for
drainage.

(2) Pile Jeliies, or Breakwalers were used for bank protection at
Espanola, San Ildefonso, Algodones, Albuquerque, Peralta, Belen, San
Antonio, Valverde (Clyde P. 0.) and Tas Cruces. This type consists of
a single or double Tow of piling driven to a depth sufficient to prevent
scouring out places, and epaced according to circumstances, usually
ahout 8 feet center to center in the row, with the rows, if double, 12
feet apart. The piles are lashed together across the Tows and along the
back row with cables made of twisted galvanized wire. The spaces be-
tween the piles, which are open on the upstream side, are filled with
coarse brush or saplings, laid with the tope upstream, and weighted
with rocks or bags of sand laid on woven wire fencing to prevent work-
ing down through the brush. Where a single Tow of piling is used, as at
Gan Tldefonso, Algodones and Las Cruces, the piles are lashed together
as above, and the brush i either woven in vertically, or built up in a
flat slope on the upstream side, and held in place by poles lashed to the
top of the piling and by rock or sand bags laid along the top.

(3) Brush Jelties or Dykes, anchored to deadmen, or to light,
hand driven piling, were used for bank protection at Anthony Bridge
and to close a highwater channel at Sili, in Sandoval County.

(4) Brush Mat was used only on low ' banks in ghallow water,

and to protect the slopes of levees where they were liable to wash, its

o e
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general use being prohibited by the scarcity of suitable brush and rock,

as well as by lack of funds to pay expert weavers, and of the necessary
equipment to do permanent work.

Distribution of Cost.
Rio Arriba, Taos and Santa Fe Counties.

Pile Jetties at Espancla.

Type 2. Located on the west bank 6f the river a short distance
above the town. Two pile wings about 2,400 feet apart, double rows of
piling spaced 8x8 feet and filled with willow brush weighted with rock
laid on woven wire fencing.

Upper wing 480 feet long and containing 123 twenty and twenty-
five foot red spruce piles. Tower wing 600 feet long and containing 153
twenty and twenty-five foot red spruce piles.

Begun November 4. 1912, and completed January 15, 1913.

The cost was as follows:

Engineering and Superintendence................ $ 719.38
s T O L R SRR i 3,163.57
iy S A S e e S N 1,417.76
ATOIBORE oo v ot caie b g s 88 S o 361.36
Expended from State Funds................... .. $5,662.05
Material contributed D &R G- R 600.00
Labor contributed by Bond & Nohl Co........ PR

o LA Sy G ET TS A T i 0 Sl $6,407.63
Expended under House Bill E L g $5,000.00
Expended under Senate Bill 81 [ A B R e e 662.05

County Road Protection.

On east bank of river 5 miles below Espanola.
Type 2. Thirty-three 20 and 35-foot red spruce piles in a single

row, 16 feet apart, joined by woven brush and barbed wire fence. To-
tal length 320 feet,

o s IR RS T A S W oSS e L $ 180.00
BENROTIRL s . oo oy ol o ptonremuss G o st 96.00
 Gry 1 ey B e T P e IS R $ 276.00

This amount, $276.00, was paid out of the General Road Fund.

Brush Dyke at Sili. Type 3.

Engineering and superintendence............ «...9 1650
O e . 353.76
b L L RS S g 29.15
BOUIBRMENE .- e 5.00
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Bernalillo Ditch Protection..

Type 2. At head of ditch: twenty 25-foot piles in two wings to
proiect headgate. Ome mile below headgate: eight 30-foot piles driven
across bend in east bank, in single row, and connected by brush and
wire fence, to prevent river from encroaching on ditech. Begun Feb-
ruary 2 and completed April 18, 1913.

( Engineering and superintendence................. $ 283.06
: EABOE o vivonnsrmnosesnsesssasssessvserensiseinn 134.22

Material ... iceeciveirssnsesnsnsnsanessasaisssnsais o AL

| Bquipment .....c.ioesseiessssarreveansasosnscas ... 27331
Expended from State Funds............ceocooeeen .$1,466.00

Contributed labor valued at..........coceeeirenens 500.00

ClOBE: 2 s Lt S S T S S Bl T e o s $1,966.00

Expended under House Bill No. 146.............. $1,870.40

Funds available for work November 30, 1914..... $ 379.59

Bernalillo County.

| Barelas Bridge Protection.

Type 2. On west bank about 1,200 feet above bridge. One hun-

dred and fifty-four 30- and 35-foot red spruce piles: 616 feet long, filled

! with brush weighted with stone laid on woven wire fencing. Short
levee and section of brush mat to protect bank at shore end.: Begun
January 18 and completed May 1, 1913.
Engineering and gsuperintendence. ................ $ 754.92
T o T R G P S e e e L e 2,695.48
T L e e 2 O s K R 1,025.35
FWGPIBNL 1oisvvnainme e s nevaivan TN BR Gt 375.39
$4,851.14
Contributed labor valued at..........coveeeveeres 115.00
CIOBE oo e A R R T s VA RSB E e 5 36 S ea e $4,966.14
< Paid out of General Road Fund............ $1,000
Contributed by Bernalillo County......-.. 500
Contributed 1aDOr ....ccvesesesrcessnsanes 115 $1.615.00_
$3,351.14
! Expended under House Bill No., 146...c0niessnens $2,250.00
1,101.14

Expended under Senate Bill No. 19.....c000000as

Valencia County.

Peralta Bank Protection.

Type 2. Two pile jetties about 500 feet apart, each 160 feet long,

and containing thirty-five 25- and 35-foot piles in a doulle Tow, 1t
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feet apart both ways; filled with brush, weighted with sand bags laid on
woven wire fencing. About 300 feet of Tvpe 4 cohmecting the upper
jetty with the bank to an irrigation ditch which is above highwater, Be-
gun March 18 and completed April 28, 1913.

Engineering and superintendence............. eosnd 248.28
5T 5 e o e I e 599.23
DEREREERD - Lo ohs s s e S A e e 591.09
LT ) i P P P e e L 246.00

L AL o R e g g T T $1,734.58
Cash contributed by E. Kempenich et al...... .... BB0.00
Expended from State Funds........coevvvenenenen. $1,184.58

Belen Bank Protection (Sausal)

Type 2. Three pile jetties about 400 feet apart, containing sixty-
one 25- and 30-foot piles and having a total length of 300 feat. Filled
with brush weighted with sand bags laid on woven wire fencing. About
600 feet of levee two feet high extending along and about 30 feet back
of the river bank, and connecting points of the bank above and below the
jetties that are above high water. Begun March 6 and finished April
30, 1913.

Engineering and superintendence................. $ 24827
351 e e e et e 842.79
O E W BN S e S G 6383.85
DT S s T S S e G R 305.96
Expended from State Funds..............oov..... $2,080.87
Contributed by Disiderio Sanchez et 21, cash.... 275.00
Contributed by Disiderio Sanchez et al, labor.... 150.00
ROBE o i e AR e e e e eaereaans $2,605.87
Expended on Peralta Bank Protection............ $1.184.58
Exrended on Belen Bank Protection........ seanee 08087
T DT RS | ) e e Bl R S e I S 204.67
$3,470.13

Expended under House Bill No. 146.............. $2,250.00
Expended under Senate Bill No. 19............... 1,220.13

Sierra, Socorro and Dona Ana Counties.

Socorro Levee.

About three miles north of Socorro. Extension of an old dyke
which intersects the Santa Fe Ra‘lroad near Bridee 975 B. Length
3,200 feet. Top width 8 feet, side slopes 2 to 1. Three 30-inch by 24-

foot corrucated iron pipes with gates to provide for drainage. Built in
October and November, 1912.
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Engineering and superintendence........ccoeeeiann $ 10437

LADOT vsscosmeaensrossiseens e A L 2,261.456

Material ....icerecasssssrnvessrsssaaess Ea hyeeis v = 37010

Equipmaent .....cceceessassesssorsnsacsesssrocses X 13.65
(7)) RPN PRIGS Pkt St o S e R $2,6560.16

Labor contributed by various parties..... $330.50

Cash contributed by C. T. Brown........ 200.00

Cash contributed by A, T. & S. F. R. R.. 400.00 930.50

Expended from State Funds........cccoevvieenens $1,619.66

San Antonio Bridge Protection.

Type 2. Three hundred and eighty-four feet long. Ninety-five 39-
foot red spruce piles in double rows, spaced 8 feet both ways. Filled
with brush weighted with steel rails. This is an extension of a 300-foot
breakwater of the same type built by private subscription in the spring
of 1911, the total length being 684 feet. DBegun Tebruary 3, completed

November 20, 1913.

Engineering and superintendence. ......oveeeraaes $ 249.16
TBRBOT oo v snnis sauasessseseesisossess e 1,098.39
MALBTEAL . oo v vimnsessnsinssisssnhpiissisTriensonss 548.66
Equipment ......cccreeeanerrccanennanne e . 148,56

CIBBL oo asssiisiwu dsnmions s sn s eama W LA S v g b .$2,044.65

Cash contribution by private subscription.$412.52
Material contributed by P. Stackhouse... 109.20 521.72

_—

Expended from State Funds...........coeoveeeene $1,622.93

San Marcial Levee.
Extends from railroad embankment at the north end of the San

Marcial Bridge to the bottom of the hill below Old San Marcial, 4,000
linear feet. Top width 10 feet, side sloves 11-2 to 1. Three 30-inch
by 24-foot corrugated iron pipes with gates to provide drainage. Begun
October 21 and completed in November, 1912.

Engineering and superintendence. ...........co0ee $ 6586
A S L R 1,419.25
Material ........... A R e A e P i oress . 16313
Expended from State Punds. .esosensessne TR $1,638.24

Valverde (Clyde P. 0.) Breakwater.

Type 2. Sixtv-six 25-foot piles in double rows, spaced 10 feet
and cottonwood brush

Begun March 19 and

center to center both ways. TFilled with willow
weighted with rock laid on woven wire fencing.
completed April 17, 1913.
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Engineering and superintendence................. $ 20.00
R e e L L e A e e s 506.58
MAIBEIE] . .. vrrecnnssniasisns T e e ) 351.50
RICPRTEVOTIE o 0s s s ot nmisie e AT L s T S o 83.86
CORE et e e e Sy e s e $ 961.94
Material contributed ...... .. ciividineee $350.00
Labor contribnted ......coccecnenins +ou. 300.00 650.00
Expended from State Punds..........ccivveninnn. $ 32234

Las Cruces Breakwater.

Type 2. Ninety-two 25- and 30-foot piles spaced 10 feet apart in
a single row, lashed together with double strands of No. 9 galvanized
wire spaced 12 inches apart vertically. Filled with brush held in place
by binding poles to a distance of 20 feet in front of piling. Begun
February 17 and finished April 7, 1913.

Engineering and superintendence................. $ 420.75
1T L S S s s R T 1,439.28
MateEEl: oot di s e e R e R R 950.49
MRBIRMeNE i ciasirasiees A iR s A e aae 724,79
=, T
R e G e e $3,535.31
CREL - CONIrIBHIons: . oo ivannis $355.00
Labor contributions ...i..essivaidivesis 114.50 469.50
Expended from State Funds...... T $3,065.81

Santo Tomas Levee Repairs.

Length above levee about 5 miles. Raised to one foot above maxi-
mum highwater, and broadened where necessary. Completed in April,
1913.

LR e g T AN E T T R I B Sl $ 600.00
S3h e TS L) b S e S SN SR e 67.34
o L e $ 667.34

Contributed by Mesilla Valley Land & Irrigation Co. 345.00
Expended from State Funds............ccuveues .$ 32234

Bank Protection above Anthony Bridge. :

Three brush jetties about 300 feet apart, and 200 feet of licht brush
mat laid on bank cut down 1 to 1 slope. About 50 cottonwood trees
averaging 14 inches diameter anchored to bank by wire cable and
weighted at butt with bags of stone. Begun April 28 and completed
May 9, 1913.

Engineering and superintendence................. $ 50.00
1T S ST T S SRS e D el L 161.83
T T B S e e R e S 96.74
Equipment .......... P e e e e SR 37.48
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General expenses apportioned to Sierra, Socorro and Dona Ana

Counnties.

Engineering (including office expenditures)...... $ 327.60
e R e S TR K 111.42
HQUIDMENT oo s memsiadas sodieiaatn st an sl oo s 286.83

e ) T SO R o i i $ 725.85

Kquipment has been sold as follows:
Piledriver leads, with tools and equipment, pur-

chased for work in Valencia County.......... $ 185.91
Piledriver, tools and equipment, purchased for work
at LaR OrneeR. o ovasmmey dar v s dasisinre 907.00
. $1,092.91
Total Expended on River Improvements.
From State Funds: ez s asmmesesesones $24,432.32
Cash contributions ...... S e e AR e e T e LS 4,037.52
Material and labor contributions............co... 2,714.78
Matal i $31,184.62

STREET PAVING IN SANTA FE AND CAPITOL SEWER SYSTEM.

In connection with the bill providing for the pavement of certain
streets in the City of Santa Fe, owners of property facing the Capitol
grounds could not be induced to deposit the funds necessary to enter in-
to the work of paving the streets. The construction of the pavement in
front of the Palace of the Governors is about completed, but owing to
bad weather it was recently suspended. Tt will require only a few days
to complete the work.

Under the provisions of the Capitol Sewer bill, a survey was made
by this office and plans prepared for a sewer of sufficient size to serve
a population of 15,000 people.

The plan proposes, in general, to combine with the City of Santa
Fe in a trunk sewer, delivering the city sewage and water to the State
Penitentiary Farm for irrigation use, some distance below the city. Tt
is estimated that some 200 acres of land will be irrigated.

The construction of this sewer is being carried on by the Capitol
Custodian Committec.







ACCOUNTING AND DISBURSEMENT
OF FUNDS

During the summer of 1912 an entirely new system of accounting
and disbursing was installed. The method used in the federal depart-
ments of the United States—that of a complete voucher system—was
adopted. Double entry books are kept. All hills, personal expenses and
pay rolls presented for payment to the office are endorsed for cor-
rectness by the party purchasing, and received by the bookkeeper, and
then are checked by the requisition, order, contract or sub-voucher
as to authority for purchase substantiating same. The voucher is
then made showing an itemized statement as to units and prices of
the article or work performed, and is certified to by the claimant
and purchaser. The voucher is then certified by one of the assist-
ant engineers in charge of that particular department and passed to
the State Engineer for his approval. If all endorsements are found
sufficient, the voucher is sent to the disbursing clerk for payment by
warrant.

There is no connection or authority between the bookkeeper’s and
the disbursing clerk’s offices, the bookkeeper and the disbursing clerk
cach reporting independently to the State Engineer. The State En-
gineer is under bond for the faithful performance of his duties, and
the disbursing clerk is under sufficient bond to the State Engineer, the
amount of each bond being $10,000, in surety companies.

The accounts are kept by the bookkeeper, a separate set of books
being used for all road accounts, and a distinet set for other general
office accounts, such as Irrigation Fees, Hydrographic Surveys, Stream
Gaging, ete. The bookkeeper prepares and checks all vouchers for
payment. The disbursing clerk has authority to draw warrants proper-
ly vouchered, checked and approved. He is required to keep a complete
and separate record of all payments and receipts of funds, balancing
the statements once a month.

In connection with purchases for operation and the execution of
authorized work by the employees of the office, engineers and foremen
are required to file carbon copies of the purchase order with the boolv.:-
keeper, the claimant sending in the original purchase order with his
bill, and the employee retaining a third copy for his record. This system
gives a check on all purchases. Authority is granted to the engineers
ond foremen for the smaller and emergent purchases in the field, and
for camp maintenance, and special request is made for larger purchas-
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es in the way of equipment through the office at Santa Fe. The larger
purchases are made under competetive bids and a great saving has been
made in prices obtained by this method.

Personal and traveling expenses are allowed employees when frav-
cling on official business. Where men are in camp and a mess is main-
tained they have their board. Where men are stationed at a particular
place for certain periods it becomes their headquarters and no sub-
sistence is allowed unless specially arranged for by agreement by the
State Engineer. Definite rules and regulations are made in regard to
expenses of this kind and only those expenses are allowed that are
under the regulations. In travel expenses, receipts are taken for all
hotel bille, and itemized statements, showing the place, date, rate and
amount demanded. Personal funds in cash are not allowed to be paid
for wages (except emergent cases), as all expenditures are paid by the
dishursing clerk, with the exception of small amounts necessitated while
traveling. Pay rolls must show complete detail 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 re-
ceipts for his warrants, a carbon copy going to the bookkeeper for his
accounting. Purchase vouchers must show a complete record of the
transaction. Expenditures are classified to show, namely: Engineering,
Superintendence, Labor, Supplies, Material and Equipment.

PROPERTY INVENTORY.

Road engineers or foremen are required to make a quarterly inven-
tory 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 received
during the month, is required.

The accumulation of property throughout the state is large and the
accounting for it is carefully watched. In cases where camps have
abandoned work temporarily, the property is stored in some near con-
venient quarters and the inventory filed with the records at the 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 satisfactory
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 dispesal of old and worn out



STATE ENGINEER, NEW MEXICO 101

property. Upon the advice of the Attorney General, a board is appoint-
¢d to condemn and sell such property, the funds being returned to the
ceneral road fund. \

DISBURSING OFFICER'S DUTIES.

All disbursements of funds handled by the office of the State En-
cineer are made by checks drawn by the Disbursing Clerk against prop-
erly executed and approved vouchers drawn by the bookkeeping depart-
ment. During the period between July 1st, 1912, and November 30th,
1914, 14,000 checks were issued from this office against the funds
drawn from the State Treasurer and deposited in the various banks. In
considering this work it is well to remember that in addition to the
routine of writing these checks, it is necessary to register each check in a
regular journal account with each bank and to check and identify each
check upon its return with the monthly bank statement of account.

The number of checks, 14,000, does not mean that there were 14.-
000 separate vouchers, as many of the vouchers covered by these checks
were payrolls carrying from ten to forty and sometimes more names of
employees to whom checks were to be issued. Approximately 5.000
vouchers were passed to be covered by checks.  Approximately four-
fifths, or 4,000, of these were for road work.

Inventory of all state property and equipment is accounted for and
all transfers of property from the various camps is kept track of in this
department.

CONVICT CAMP COSTS.

Figures showing the cost of maintaining two convict camps for
road work appear in the tables that follow. Those of Camp No. 1, in
SQocorro and Sierra counties, cover the period from December 1, 1913, to
December 1, 1914, and those of Camp No. 2, in Bernalillo county, the
period from February 15, 1914, to December 1, 1914.

In connection with these figures it must be taken into account that
the statement of Camp No. 1 is for a full year, while that of Camp No.
2 covers only nine and one-half months. It will be noted that the to-
tals of both ecamps are about the same, and the explanation lies in the
fact that the class of work done and the equipment necessary at each
camp were dissimilar. The work of Camp No. 1 was principally in the
mesa country of Sierra county, with some work in the canyons of a side-
hill nature, and was done with machinery on the mesas and by hand in
the canyons. Camp No. 2 was in the irrigated lowlands of the Rio
Grande in Bernalillo county, between Albuquerque and Isleta, and the
work there consisted of slip and wagon hauling of material for the
grade necessary in that section, and wagon hauling of surfacing ma-
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terial, all of which proved expensive. For the reasons outlined, no com-
parison of the work accomplished can be made. The statements are
submitted to show the actual cost of feeding convicts in road camps,
and the cost of convict labor per working day. Camp No. 1'had probab-
ly 60 per cent more men than Camp No. 2. In Table No. 2 the actual
cost of provisions and preparation is shown to have been about the same
—approximately 34 cents a day, although Camp 2 had considerable fuel
to purchase and employed a cook for several months. Table No. 4 shows
the cost of maintaining a work animal per month. The tables follow :

Table No. 1.
Total Cost of Camp Maintenance.

Camp No. 1 Camp No. 2

Office EXPENER: .oose o s vowing $ 1,407.39 $ 1,204.59
HEARETIE . . vonen s bt o e, «imns 120.43 7656.31
SUPGIVIRION ... ... e s sate 2,796.75 1,924.96
T TE R 0 L P S R T e B e 230.50 480.356
PR TABOT vt s NI i [ 5 5 2,082.12
Supplies for Men........covvees. .- 4,214.84 3,197.96
Supplies for Horses................ 666.71 2,727 63
Transportation of Convicts, Rewards

and Similar Items..........v.. 809.90 150.54
Medicine and Doctor............... 34.65 114,10
MERLR Il S L e s S 1,455.75 769.90
Batipment: <o ivnises s T41.72 2,130.24

Batal e s $14,092.79 $15,547.70

Table No. 2.
Subsistence Cost.

Camp No.1 Camp No.2

BrovgIOnE = o una s s $4,182.41 $2,691.78
LS5 v A B R R L e P 0.00 297.48
RBE e e e B e o S 0.00 179.95

SLOERY s e e $4,182.41 $3,069.21
Tolal e Dol . v e e 12,095 7,687

(Includes men in camp)

Cost of subsistence per man per day.34.6 cents 40.5 cents
Cost of provisions per man per day..34.6 cents 34.2 cents
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Table No. 3.
Cost of Day Work.

Camp No.1 Camp No.2

Provislong: . cesvisesaiams e aims s ea $4,182.41 $2,591.78
CHOOIE v oo eesens s b o sonia s sin'on asisiats 0.00 297.48
6l wwscor By sl A e e 0.00 179.95
T o 1 R st T 230.50 480.35
Transportation of Convicts, Rewards

and Similar Items..........coc0ueunn 809.90 1650.54
Clothing (incidental) ............... 32.43 122.76
WEAIEING i s v O S s e 34,65 114.10
RORE &m0 o e A R 0.00 6.00

$5,289.89 $3,042.95

Total Work days.....coesceeesossans 10,446 5,046
Cost of one day’s work per convict..$ 0.50.6 $ 0781

Table No. 4.
Team Maintenance—Camp No. 2.

Camp No.2

Total cost for 20 mules for 9% months............ $2,727.63
(Includes shoes, veterinary and feed)

Cost per mule per month........ccoveernverearees § 1436

In an accompanying table is shown the average number of con-
victs worked on roads by the State Highway (C'ommission from January
1, 1913, to December 1, 1914.

STATE AND COUNTY EXPENDITURES. =

In the period from July 11, 1912, to November 30, 1914, the to-
tal expended by the State Highway Commission in all counties, from
State funds and funds contributed by counties, was $277,322.12. In ad-
dition to this amount, the sum of $21,308.39 was gpent for road equip-
ment, maintenance and repair work, bond expenses, office equipment,
{ransportation, and miscellaneous expenses, making a grand total of
$298,630.51. The distribution of the $21,308.39 was as follows:

Road EquiDment . .useseeersnscasaaamahiesssi £10,629.22
Maintenance and Repair.........c.ccooroeerrronens 7,601.79
Honid BEXDENBA . .. ceepsivivesnmsnnrecnwafuaposnis 2,218.41
Office EQUIPIMEDEt ......cooncssreattanananannes 778.90
Transportation ........cc.cceeressansnccsnannecess 119.80
Miscellaneous EXPENSE .......oseeccsenssnssses 60.27

Ste17 ) LT s SR S S S B e o $21,308.39

The total amount expended by the various counties on roads and
bridges in 1914, as reported by the County Road Boards, was $371,-
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196.12. However, the reports made are incomplete, and this total does
not represent the entire sum expended by the counties. Of the total
given, the $3 individual road tax contributed $42,280.24.

In accompanying tables are shown the expenditures by the State
Highway Commission for the period mentioned, and by the counties
for the year 1914, as reported by the Road Boards.

In the table of State Ih;__:]l\\ ay Commission expenditures the classi-
fication of the constructed roads by miles in the counties is given in
four divisions, namely, Class A, B, C and D.

(‘lass A 1nﬂ:cates graded roads with surface and culverts.

B same as class A but not surfaced.
S " graded roads in canyons or mountains.
R i | " machine graded mesa roads.

In the statement is included the expenditures on bridges in the
counties as follows:

Guadalupe ( mmt) ...................... $  469.45
MR - O e e bR 4,854.35
Santa Fe T O Bt el e e g A 602.67
Socorro B L 1,176.67
Valencia B O T e R R 3,851.02

5 i o) SN SO A A ey W $10,954. lh

Included in the Socorro statement is the construction cost of
twenty bridges on the Camino Real, State Road No. 1, amounting to
approximately $15,000.00.
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ROAD AND BRIDGE MONIES EXPENDED BY VARIOUS COUNTIES—
YEAR 1914.

(As reported by County Road Boards—Incomplete)

General Special Special Camino  §3 Road Tax

Roads Bridges Roads Real Receipts

Bernalillo ..... $ 19,516,39 $ 20099 $ $ $ 3,807.00
Chaves .. 18,406.38 BB AR 0w maes 5 L g R
Colfax 15,801.56 12,720,00 10,114.65
Curry 230431 = .....- 378,60
Dona Ana ..... G60,654,51 AAG00° @ eimaees o R2TEAS T e R
BAAY cvoorsnss 3,090.24 4,648.78 796,13
Grant .....e00n 27,108.22 9,984,77
Guadalupe ..... REOTDL. T Lamees o osese e USSR S
Lincoln ....-««+ 9,871.76 99875
LA o onomsanss 11,482.08 1,643 45
McKinley iansy 16.758.0b 6,710.00
Mora, ....-. FOIRRSREIOS i sswess) ) oSS al S Ten e o
Otero 10,093 49 183.00
Quay .... . 2662.53 3.00
Rio Arriba ..... 5,693.56 1,294.34
Roosevelt ...... 2,989.75 144.00
Sandoval ...... e L ] T s
San Juan .....- 801472 298006 . isans S sesanit g
San Miguel .... 11,874.69 684.00
Santa Fe ...... 5,289.63 133.00
Sierra . .....0., 846.10
HoCOTTO '« osainiens 3,761.90
SR ORI LY RS S RE TR e G e el T
Torrance 9.00
ATHON: iy 24,00
Valencia ...-... 9,423.60 15,037.70 637.48 565.05
et e I s TR

Totals .....5277,904.76 $63,320,48 $17,051,85 $12,919.03 $42,280.24
sidpmbib RN Lo o

Total expended by Counties on Roads and Bridges, Year L5y $371,196,12

COUNTY ROAD BOARD EXPENDITURES.

Statistics covering the receipts and expenditures of County Road
Boards are very incomplete, many of the boards being unable, appar-
ently, to supply the desired details. Some of the hoards have sent in
satisfactory reports, but others have submitted merely checking ac-
counts. While the reports received from the Road Boards throughout
the state show a total of only $397,605.21 expended during the two
years, the returns made by the county treasurers to the State Treasurer
give a total of $625,999.94. A statement of receipts furnished by the
State Treasurer follows:

1913—*General ROAAS ......ocooersrermramennrness $255,712.99
Special ROAAE . oveeseessoesonnremass st 4,348.42
$3.00. Roafl TBX. . «oilso s saaintre vaaaturanng 23,958.05
ST
Potal oivaiene SR Geuspor o T $284,019.46
*Includes Camino Real Fund.
1914— General Roads .,...cceroeereeoner $277,904.76
Special Roads .......coocec-oceeet 112%%%
Camino Real .....cconeessiannrene . ,743.
$3.00 Road TaX.......ooeeerecce? . 42,280.24 341,980.48
iy o e T
Total for 1913 and 2914 .- ioooeersasbrmanaerata s $625,999.94
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The amounts shown by the reports of the County Road Boards to
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or

have been expended in the vears 1913 and 1914 follow:

County Road Board Expenditures for Years 1913 and 1914,

Bemglillo, 1913.......5vomveen $ 16,640.59
‘- AL cnaseia 18,313.89
Chaves i L S e 12,912.65
3 211 TR 15,926.35
Colfax TR .o v s 17,491.66
R 23 [ SRR (N 17,981.47
Curry L T e T 3,132.02
" e e e, gy, R .o
Dona Ana 1913...... 00000000 76,703.3
i A BUIR . e oe TR S
Eddy INBR et 13,081.78
i AW s v e e 4,612.44
Grant e 1 1 b T e 2449447
» i T 17,567.14
Guadalupe: 1913 ccamiiviemuvse 6,548.03
al (L O e e e te ol o = e T
Lincoln A S S i v e 9,765.56
i 1914, . ... e 9,618.561
Luna 2 ) 6,181.02
e e 12,462.70
Mora PR s S s fidinry 4,484.93
o 173§ TR U o 10,565.36
McKinley 1913............... 1,721.61
i 5 2 e T o
Otero i - & [ PR R 10,591.76
4 33 1 O e e St 11,905.82
Quay I o el r s 1,602.81
* = 105 L e M 2,657.49
Roosevelt 1918......c:000000x SR
iy AT o ies g
Ri0 Arpiba AW, o uvianaea, 5,026.31
e 5 1) SO 6,156.21
Sandoval - 3913, ... v 4,301.47
g b 3,621.60
o M S B P R s UL
i< 24 Y e e
San Miguel 1913. ... . cviivvinnr wrraverns
5 " 2 11 e e
San Jmn 19330l ey 4,796.57
o " 1R T e 0 e s
Sierra E 7 O - St M S, S
o <17 2 s M N s E e L
Socorro 3 E R N 12,243.25
g IS S e n ey S
Taos 3 5 e ST 3,434.22
o ! A 8,272.78
Torrante 183, .....s el RN 1,956.41
5 b i R A 2,473.711
Union L 10,306.91
¢ RURE . s
Valencia t 1 s SO I A e 8,152.34
4 2 s L e
i e A R S $397,6056.21
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In the tabulations that follow will be found detailed information
concerning receipts and disbursements, as follows:

Statement of General and Special Road and Bridge Receipts and
Disbursements for the period from July 11, 1912, to November 30, 1913.

Statement of General and Special Road and Bridge Receipts and
Disbursements for the period from December 1, 1913, to December 1,
1914.

Expenditures for Stream Gaging, General Account, from July 11,
1912, to December 1, 1914, and Special Account, from December 1,
1912, to December 1, 1914,

Statement of Irrigation Fees, for the period from July 11, 1912,
to November 30, 1914.

Statement of Funds Provided for the Improvement of the Rio
Grande, and Distribution of Expenditures by ('ounties.

-
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STATEMENT OF GENERAL AND SPECIAL ROAD AND BRIDGE RECEIPTS AND EXPENDI-
TURES.

Period 2d Fiscal Year, December 1, 1913, to December 1, 1914.
ii I GENERAL FUND I SPECIAL FUND
DIVISION || R e | Cu=

| 1 &
.I NAME OF ROAD Road l Funds Paid on l Paidon | Paidon | Paldon
I No. Received Roads | Bridges | Roads | Bridges
I. i | |
| i |
||Balance on hand in General | |
| FFund December 1, 1913.... |
|{Bal. on hand in Sovecial Fund
||Reeeived from State Auditor. |
||Received refunds and miscsl. |
| laneous receipts T !
||Received by Co, Treasurer Va- |
|| lencia Co., against which |
payments ‘were made for
Valencia Road No. 1 (8p’l) 10,437,956
I TOtal . unmamseses T || $163,353.88 ; |
Bernalillo Albuquerque-Isleta ,......... 1 |
Chaves Lake Arthur-Midway ........ 31 $ 411,31
Colfax [Camino Beal v.vwvew s —— 1
Curry |Clovis-Portales ......, ...ces. 18 |
r,]rm“ Ana Rincon-Se I<h B S A 1 |
fddy Santa Fe-Carlshad .. ........ 2 I
Grant Deming-Lordsburg ......... 4 2,808 84
Lincoln Carrizozo-Tularosa .......... 3 | 1,300 00
Luna Deming South ......:ce00s 29 | TH4.84
Mora Mora-Cleveland ............. 30 | 5,204.37
e Camino Real .......... e | 431.48
McKinley | Lios Lunas-Gallup Survey.... | 211,09 |
Otero Tularosa-Carrizozo b i 990.71 | 1,300,00
Quay Hruoutneart 5o il viiivaanias I 71 I [
if'm A ,r,“ba' |S.'ml."t Fe-Taos Survey : 232, | |
| Sandoval ||8anta Fe-Albuquerque 9 837, |
I Qs d || AlTbuquerque-Jemez | 2,918, |! 1,676.00
: San Juan Shinrock-Gallup heno vy 3 162.64 | I -
San Miguel |l3,1q Fe.Las Vegas........ 6,329, | 500,00 |
| Santa Fe Santa Fe-Las Vegas........ 7,002, |
i .‘-hntn Fe-Roswell | R47.54 | |
| 232. |

anta FeqTaos Su

a FeTaos Cons
an Marcial-Rincon
Elmendorf . e :
San Mareial- Rmr-.m Salate

L e |
i Sierra |

Socorro |
|

R e o e e T

||Datil-Alma 1 |
Socorro-Becker
I%?:ncia =anta Fe-Taos Survey ST |
i Isleta-Los Lunas Special.... | [ 10,388.95
Los Lunas-Gallup Survey | I ‘ |
|[llos Lunas- (“..mup (‘nn:trn et'n | ) I *5,000.00 |
i i ¥ 8 | #*5,000.00 |
|I!a.'ur'nl‘rn-ltr-vkpr ............. | I | |
|General Equipment ......... | | |
< || Maintenanee and Repairs... || | | |
Transportation ............ |
State Highway Bond Expense |
|| Miscellaneous ......vo0000ss |
' Totals .o s $40,281,52
| Less amounts aid for | |
| Bridges and charged |
| o RORAN - i | | |
| | |
|

[|  Total, Net
|

® Valencia County.
** McKinley County.
STATEMENT OF GENERAL AND SPECIAL BRIDGE DISBURSEMENTS.

Period December 1, 1913, to December 1, 1914,

General Funds, Special Funds.
DIVISION NAME OF BRIDGE Paid on Bridges. Paid on Bridges
Colfax o8 camarae TPERNORE . s oot a6 s beras s e e TR SR b t $ 245,00
Ponn Ana X ap LOrgan-Ias Cruces ArroYo. ... ssesesss
Guadalupe tsessesaFort Sumner .. AR s A -
PUSTE0 d6 LUNa,............ . ST
§ 7 A R e L R e b b B R g e 600.00
T P S S SR P S .\ann River at Watrous. . .....ccaeeass
Sapello River at Watrous.............
Cebolla River near Mora.............. 4.84
PROGOYEE ol s e POHR- PRBR i v v s i s s s s
BIETR Ciey et a ST RS e RS R e L et 1, S
Banta Fe ........... .+sNMear Deaf and Dumb Asylum......... 299.00
CIRIEIRAG o os i caiuwiics s p p e Bs o9 Rn aea i 65.00
L R ) . «Socorro .. AN T e ¢ AR e
San Marel l'I .........................
Valencia e ssaneness R0 Puerco e gl e e
| R R e E e e 435.00
Camino Real nrldsz ................. 66.42
TTORARE - 3 e ol o o 5 A A A e B i Sl‘l IRI .82 $1,715.2
Recapitulation.
Total Recelved In General and Special Funds...... A e e $163,353.68
Paid on Roads from General Fund.........c00iuenan .8104, '-""' "1
Pald on Roads from Special Fund............. cenes 40,2815
WORRY PRI ON TR, .o v oo v S iin b siis s sis Sar $144,831.85
Total Paid on Bridgzes from t‘rnﬁm! T‘nnd ............ 11,181.82
Total Paid on Brldgoq from Special Fund........... 1,715.26
Total Paid nn iy T e M R T T 12,897.08
Amounts Paid on Miscellaneous Road Wﬂrk and later refunded...... 1,108.81
4y P R A B SN TS et s 158,837.74

........ $ 451594
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EXPENDITURES FOR STREAM GAGING.
63d Territorial Fiscal Year, latter part, July 11 to December 1, 1912.

General Account.

Received from State Auditor.................c.0... $ 6,276.47
Received Refunds .........c.ccooveronasrneanscnnes 65.40
i G e s R | AR A R S L 6,441.87
Paid on Vouchers.........oreeeensearsosssseascssans $ 6,282.96
Toang BETIDAR . i esaamvssssiwsssesnesssnsabass 65.40 65.40
B et e e I s e 6.217.566 6.376.47
6.217.55
Balance on hand December 1. 1912............cc.utn $ 16892

1st State Fiscal Year, December 1, 1912, to December 1, 1913.

Balance on hand, December 1. 1912................ $ 158.92
Received from State Auditor............c....ncunne 14,000.00
S T el R ey e g B R 14,158.92
Received Refunds ........ccovvenenvrnssnncsssncans 1,371.73
Rl s i e i e e A w 15,630.65
Paid o VOUCherS. ......ooevuivesnnnrassnsasssnanns $15,270.66
TR ROTHRAE .. 5 o nmsmms s b oy o3 ol b oo e g s 1,371.73 1,371.73
| S S e B R R R R e 13,898.93 14,158.92
13,898.93
Balance on hand, December 1, 1913................ $ 259.99

2d State Fiscal Year, December 1, 1913, to December 1, 1914.

Balance on hand, December 1, 1913................. $ 269.99
Received from State Aunditor....................0.n 13,300.00
v b S e e B G R e s e S B e T 13,659.99
Received Refunds ....:.....ccovicvcsivinnrvacenans 941.76
G 11 e T I o TR i R R S B S 14.501.75
Pald on VouChers...... . ...ccovisessiasosssnovabesns $14,136.59
ST L | e e R eI R P L S P 941.76 941.76
B s i i e b e e e st 13,194.83 13,659.99
13,194.83
Balance on hand, December 1, 1914................ $ 365.156
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EXPENDITURES FOR STREAM GAGING.

Special Account,

1st State Fiscal Year, December 1, 1912, to December 1, 1913.

Received from State Auditor...............c00000.
Paid on Vouchers........ceoreeetnsecessinssnronionss

Balance on hand, December 1, 1913................

2d State Fiscal Year, December 1, 1913, to D

Balance on hand, December 1, 1813...............
Received from State Auditor................o..0.

R B e e ek e TR B g e m S R e
Received Refunds ........coccoverensotericnieaanses

100 7 W S e Mo G G P g T 7 R e S e L
Paid on Vouchers........c.orevecrraesssssuranisans
TARS BN, v sommmaivisa s als s o wis s s wbbeamwaisy

$ 1,000.00

$ 953.69 953.69
3 46.31

ecember 1, 1914,

$  46.31
1.700.00

1,746.31
117.15

1,863.46

$ 1.852.21
117.156 117.15

$ 1,735.00 1,746.31

1,735.06

—

3 11.25

T A ¥
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RECAPITULATION OF STREAM GAGING ACCOUNT.

Special Stream Gaging.

Received, 1st Fiscal Year from State Auditor....... $ 1,000.00
Received, 2d Fiscal Year from State Auditor.....-.. 1,700.00
e T o e W e R S e 2,700.00
Paid on Vouchers, 1st Fiscal Year.................. $ 935.69
Paid on Vouchers, 2d Fiscal Year..... $ 1,852.21
Less Refunds ..... IR e Y S ] 117.15 1,735.06
iy Tk e e R e S e 2,688.75

General Stream Gaging.
Paid from July 11, to Dec. 1, 1912..... $ 6,282.95
Paid from Dec. 1, 1912, to Dec. 1, 1913. 15,270.66
Paid from Deec. 1, 1913, to Dec. 1, 1914. 14,136.59

] T N e e L S 35,690.20

Eeng total TefuntB......voiveianesnass 2,378.89
33,311.31

Received from State Auditor, July 11,

to " Decetnber- 1, 1912, ... ... ..... ... 6,376.47
Received from State Auditor, Dec. 1,

1912t Dee. 1 1013, -0 an v s 14,000.00
Received from State Auditor, Dec. 1,

1913, to Dec. 1, 1914...... Sl 13,300.00 33,676.47

26,000.06 56,376.47
36,000.06

Balance in General and Special Stream Gaging Accounts, Decem-
17 L o e G SO e SRR (S R e e T B $ 37641
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STATEMENT OF FUNDS PROVIDED FOR THE IMPROVEMENT OF

THE RIO GRANDE.

Provided by House Bill No. 255, Approved June 8, 1912.% 1,400.00
Provided by House Bill No, 146, Approved June 11, *12. 18,000.00
Provided by Senate Bill No. 19, Approved Mar. 6, 1913. 4,734.33

Contributed by Counties and Individuals.............. 2,487.54
Sale of Equipment after completion of work........ ... 1,009.09
General Road Fund, paid in account of co-operative work 1,276.00
Refunds from mileage books, etC..........ocvvivuuenn 50.69
Total funds to be expended.................. -+, $29,047.69
Total expenditures in all Counties as provided by above
nEmed RS e S e A T el £ e $27,944.07
Unoxpendod- BRIENEE 2 .. v i e e s e bt 1,103.62
$20,047.69 $29,047.69
The above balance is divided as follows:
In hands of Treasurer........... $ 13433
In banks subject to check........ 969.29

$1103.62
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MEMBERS OF COUNTY ROAD BOARDS.

The following appointments are in effect from November 6, 1914,
to November 6, 1915: -

Term

0 b3 - 0 ba =

L0 bo

0 ha

Yrs. Name Address
Bernalillo

John S. Beaven Albuquergue

Ambrosio Zamora Albuquerque

E. L, Grose Albuquerque
Chaves

Wm, M. Atkinson Roswell

M. W. Evans Roswell

Charles de Bremond Roswell
Colfax

J. L. Livingston Cimarron

Geo. G. King Taylor

D, Baldwin Taylor
Curry

Fred W. James Melrose

J. E. Lynch Melrose

W. I. Linkhart Clovis

Dona Ana

Francis E. Lester Mesilla Park

P. H. Bailey Las Cruces

W. 8. Gilliam Mesilla Park
Eddy

R. M. Thorne Carlsbad

G. R. Brainard Artesia

Fred Dearborn Carlsbad
Grant

J. M. Sully Santa Rita

B. B. Ownby Lordsburg

20 b = L0 B =k o0 b -

SO B =t

J. L. Burnside Silver City
Guadalupe

John H. Hicks Santa Rosa

Benizno Padilla Puerto de Luna

H. 8. Fuller Ft. Sumner

Lincoln
Paul Mayer White Oaks
J. L. Laws Lincoln
J. B. French Carrizozo
Luna
S. D. Swope Deming
Charles Heath Columbus
N. Bolich Deming

Term

0O b =

Yrs. Name Address
Mora
McKinley
R, W. Davis Ramah
Eugene Schuster Thoreau
C. C. Manning Gallup
Otero
Thomas Charles Highrolls
J. J. Sanders Tularosa
James A. Baird Alamogordo
Quay
J. W. Corn e Tucumeari
Fred McFarland Logan
Harry P. Whitesides Quay
Rio Arriba

O B -t 23 b oo b =t [0 -] oW bo

&S b

J. R. Martinez, Jr. L
Tierra Amarilla

Frank Bond Espanola

Teodosio Trujillo Chamita
Roosevelt

B. W. Kingsolving Elida

Ed Walls Elida

T. J. Molinari Portales
Sandoval

L. C. Mondragon Bernalillo

Jose E. Valdez Bernalillo

S. Seligman Bernalillo
San Juan

Dr. C. D. Smith La Plata

Frank B. Allen Farmington

T. A. Plerce Aztec

San Miguel
Geo. H, Hunker E.Las Vegas
Sostenes Delgado El Chaperito
Robert J. Taupert E.Las Vegas

Santa Fe
A. Seligman Santa Fe
Cesario Ortiz Nambe
Thomas Hanna Lamy




120 FIRST BIENNIAL REPORT OF

il Term ¥Yrs. Name Address
1 ¥rs. Name Address Term
'.- H Sierra Torrance
a1 1 Edward James Hillsboro 1 John W, Corbett Mountainair
it 2 (Cornelius Sullivan Hillsboro 2 R. C. Dillon Encino
‘;' i 3 H. A. Wolford Hillsboro 3 J. L. Stubblefield Estancia
Siig
MR Socorro . Union
R 1 Max Montoya San Antonio 1
11134 2 C. G. Duncan Socorro 2
| 3 W. R. Morley Datil 3
Taos Valencia
-. 1 Pedro G. Trujillo Taos 1 Jose G. Chaves Los Lunas
2 F. W. Drake Penasco 2 John Becker, Jr Belen
[ 3 Norman L. Faris Red River 3 FEugene Kempenich Peralta
]




INDEX

A

Accounting and Disbursement of Funds—
Convict camp costs, 101-103
Labor, average number worked, 105
Disbursing Officer’s duties, 101
Disbursement of Funds—
By County Road Boards, 1913-14, 107-08
Roads and Bridges, county, 1914, 107
Roads and Bridges, State and County, 103
Roads and Bridges, State and County, 1912-14, 106
Irrigation Fees, 1912-14, 113
Property Inventory, 100
Receipts and Disbursements— [
Rio Grande Improvement, 117-18
Roads and Bridges, 1912-13, 110-11
Roads and Bridges, 1913-14, 112
Stream gaging, 1912-14, 114-16
Acts—See Laws
Appropriations—Rio Grande Improvement, 89
Association of Highway Officials, 21
Authority Governing State Engineer’s Duties, 7

Boards—see County Road Boards, 8, 21, 116
see State Highway Commission, 1, 8, 10

Bonds, for State Highway System, 8
Bridges—Classes, Construction, 17, 18

Constructed, description, 33-49

County funds spent, 104

County Bridges, law for, 8, 10

Funds available, 1914, 1915, 26, 27

Law, Remarks, 10, 31, 34

Miscellaneous, constructed, 48

Proposed law, 49

State and County, constructed, 33-49

Buildings at Capital, Law, 8
C

Camino Real, Funds, 1914, 1915, 26, 27
General Remarks, 14
Route, 19
Survey and Construction, law, 8

Carey Act Land Board, Act creating, 7

Lake Charette Project, 54
Colfax County, Bridges, 34-36
Conventions, County Road Boards and Commissioners, 21
Convicts, camp costs, 101-103

Labor, observations, 20
Labor, statement, 105




INDEX—continued

Countles, Bridge Law, 8

Bridges built, 35

Duties, road funds, 22

Funds spent by State, 103-07

Road funds available, 26, 27

Road and bridge funds spent, 104-08
County Road Boards, Act Creating, 8

Conventions, 21

Expenditures, 107-08

List of members, 119-20

County Commissioners, Road Convention, 21
D

Dams—see Irrigation- Projects
Dona Ana County, Bridges built, 35, 48
Drawings and Illustrations—see Table of Contents

E
Eddy County, bridges built, 35, 37
F

Fees, Irrigation, 113
Forest funds for roads, 22, 24
Funds—
Accounting and disbursement, 97
Bridge, Counties, 1914-15, 26, 27
County, roads, bridges, spent, 25, 104, 107-08
Forest, for roads, 24, 25
Rio Grande Improvement, 117
Road, from Counties, 1914-15, 26, 27
Road, State and County—
Disbursements, 103-04
Receipts and disbursements, 1912-13, 109-10
Receipts and disbursements, 1913-14, 112
Sources of, 22
Spent by State Highway Commission, 25
Road tax received, 104, 107
Stream Gaging—
Receipts and disbursements, 111-12

G

Geological Report, Fort Sumner Project, 69
Guadalupe County, Bridges built, 35, 37

H

Highways—see Roads
Hydrographic Survey, Law for, 8
Remarks, 54
Report and projects, 75, 76



INDEX—continued

Improvement of Rio Grande—see Rio Grande improvement, 92-96

Irrigation—
Acre-feet of water filed on, 55-8
Acreage covered, 55-56
Act to investigate pumping, 7
Act, General, of 1907, 7
Applications filed, etc., 53, b
Districts, Act creating, 7
Fees earned, 113
General remarks and data, 54
Hydrographic surveys, 8, 75, 76
Law amended, 8
On Indian reservations, 58
Permits, projects, 53, 55-8, 65
Projects, private, 59-65
Alamo-Urton Lake, 65
Soil, elimate, 71
Discharge, Pecos River, 74
Antelope Valley Irrigation District, 62
Bloomfield Irrigation District, 61
Fort Sumner, 65
James Reservoir, 61
Lake Charette Land & Irrigation Co., b4, 62
Maxwell, 63, 65
Miami (Farmers' Devel. Co.), 60
Ranchos Land & Irrigation Co., 63
Ten Lakes Land Co., 59
Projects, public—
Carlsbad, 57
Elephant Butte, 57
Pumping, 7, b6
Stream Gaging Act, 7
Wells on State land, Law, 8

L

Labor, Convict, cost, etec, 101, 102
General remarks, 20
Statement of work, 105
Laws, Bridge Act, recommended, 50
Bridges, remarks, 31
Hydrograpic surveys, 8
Governing State Engineer's duties, 7
Irrigation Act of 1907, 7
Rio Grande Improvement Act, 8
Road Aects, 7, 8
Stream (Gaging Act, 7
Wells on State Lands Act, 8
Levy for Road Funds, 1, 22
Lincoln County, Bridges built, 35, 47

M

Maps—see Table of Contents
Mora County, Bridges built, 35, 38, 41
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INDEX—continued

New Mexico State Association of Highway Officials, 21

P

Paving Streets in Capital, 8, 97
Power Plants—see Water Power
Pumping for Irrigation, 7, 56

R

Rio Grande Improvement—
Appropriation for, 89
Contributions, private, 90
Cost, distribution, 92
General remarks on work, 53, 54, 90, 91
Law for, 8
Projects—

Bernalillo County, Bernalillo Ditch Protection, 93

Barelas Bridge Protection, 93
Dona Ana County, Las Cruces Breakwater, 96
Santo Tomas Levee, repairs, 96
Anthony Bridge protection, 96
Rio Arriba County, Espanola Jetties, 92
Sandoval County, Sili Dyke, 92
Socorro County, Socorro Levee, 94
San Antonio Bridge protection, 95
San Marcial Levee, 95
Val Verde Breakwater, 95
Valencia County, Peralta Bank protection, 93
Belen Bank protection (Sausal), 94

River Improvement—see Rio Grande Improvement
Roads—
Camino Real, general remarks, 14
Law for, 8
Route, 19
Climatic conditions, 15
Construction, different types, 15-17
Construction, recommendations, 28
Convict camps, 99, 100
Camp costs, 101, 102
Labor, statement, 105; remarks, 20
Cost of building, 16
County, funds for 1914, 1915, 26, 27
Levy for, 7
Recommendations, 28
Individual tax for, 102
County and State—
Co-operative work, 18
Disbursements, 101, 104, 25
Disbursements, 1912-14, 103
Funds, source of, 22
Receipts and disbursements, 1912-13, 109-10
Receipts and disbursements, 1913-14, 112
Divisions and Sections, 19
Funds—see Funds, Roads
In Trrigated Districts, 17



INDEX—continued

Roads—
State—
Bonds for, 8
Highway System, 11
Recommendations, 28
Law for, 7
Map—see Table of Contents
i Numerical designation, 19
| Surfacing, bituminous or imported, 17
Surveys, 19
Topography, 13
Types of construction, 15-17

8

Sandoval County, Bridges built, 35, 47
San Juan County, Bridges built, 35, 41
San Miguel County, Bridges built, 35, 41
Santa Fe County, Bridges built, 35, 42, 43
Paving streets, 97
Sewer System in Capital, 97
Sierra County, Bridges built, 35, 43
Socorro County, Bridges built, 35, 44, 45
Levee, Act for, 7
State Engineer, General Act, 1907, 7
State Highway Commission, created, 7, 8
Division of work, 10
History, 8
} Organization, 9, 10
A Powers relative to funds, 22
1 State Highway System, Map, 11
Stream Gaging, Law for, 7
Discharge Pecos River, Ft. Sumner, 74
General remarks, 88, 89
Receipts and disbursements, 114-16
Results of work, 54
Street Paving in Capital, 97
Surveys of roads, 19

T

Taos County, Bridges built, 35, 45

Taxes, Levy for roads, 22
Individual road, 104, 105

Topography of New Mexico, 13

v
Valencia County, Bridges built, 35, 46
w
i Water Power, Application for Projects, 53, 77

Projects, 56, 77
Boulware & Johnson, 77
White Rock Canyon, 78
Woody-Renehan, 79-88
Water Rights, for Mining and Milling, 55
Waters Underground, Pumping Act, 7
Wells on State Lands, 8, 64, 74
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